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Introduction: Prolonged boarding of critically ill patients in the emer-
gency department (ED) may be associated with worse clinical out-
comes. However, whether this association would exist in settings that 
have implemented a critical care consultation model in the ED remains 
unknown. We thus sought to explore the association between pro-
longed ED length of stay (LOS) and the deployment of evidence-based 
processes of care measures for critically ill patients in hospitals imple-
menting a critical care consultation model in the ED.
Methods: We conducted a retrospective cohort study including eight 
academic intensive care units (ICUs) in Toronto, Ontario, Canada (i.e., 
Toronto Intensive Care Observational Registry: iCORE) from June 2014 
to February 2023. We included adult patients who were directly admit-
ted to the ICU from the ED. Patients with ED LOS for more than 24 h 
were excluded. The cohort was divided into an acceptable ED LOS 
group (LOS < 6 h) and a long ED LOS group (LOS 6–24 h). We explored 
the association between long ED LOS and processes of care measures 
on day 2 after admission to the ICU using logistic regression. Multivari-
able models were adjusted for age, sex, comorbidities, severity, study 
site, and diagnosis.
Results: We included 7072 patients, of whom 1462 (20.7%) patients 
had long ED LOS. Both groups had comparable severity at baseline. 
In the long ED LOS group, more patients had cardiovascular, chronic 
respiratory, and chronic kidney disease as comorbidities and fewer 
patients were admitted due to trauma. There was no difference in the 
deployment of processes of care measures on day 2 after admission to 
the ICU between the two groups, as shown in the Table.
Conclusions: In this multicenter study of ICUs in Toronto where a 
critical care consultation model has been implemented in the ED, long 
ED LOS was not associated with a decrease in the deployment of evi-
dence-based processes of care measures for critically ill adult patients.

Table (abstract P001) Process of care measures on day 2

Process out‑
comes

Long ED LOS; 
N = 1462

Acceptable ED 
LOS; N = 5610

Adjusted 
odds ratio 
(95% CI)

Low tidal volume 
ventilation

174/281 (61.9%) 643/979 (65.7%) 0.84 (0.62–1.13)

Spontaneous 
breathing trial 
among those 
eligible

245/575 (42.6%) 950/2493 
(38.1%)

1.09 (0.90–1.33)

Extubation 
among those 
eligible

116/179 (64.8%) 480/685 (70.1%) 0.76 (0.52–1.11)

DVT prophylaxis 
among those 
eligible

751/968 (77.6%) 2353/3225 (73%) 1.15 (0.96–1.37)

Continuous 
sedation

723/1186 (61%) 3002/4609 
(65.1%)

0.92 (0.80–1.06)

Physical 
restraints

503/1184 
(42.5%)

1979/4590 
(43.1%)

1.08 (0.93–1.25)
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Introduction: The assimilation of Intensive Care Specialist (ICS) into 
the Emergency Department (ED) is a recent development in the 
southern part of the country supported by the recommendation of 
the Order of Physicians (OM) for the presence of intensivists in the 
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emergency room, under the organizational jurisdiction of level II/level 
III areas. This article aims to present and analyse the results of the first 
year of ICS support to the ED in a central hospital in this region.
Methods: The analysis of records was conducted using the ED applica-
tion, covering the period from June 1, 2021, to July 31, 2022. Records 
made in the ED were considered, as well as data related to all patients 
transferred to intensive care units (ICU).
Results: During this period, the ED admitted a total of 155,786 
patients, with 69,290 triaged (Manchester’s triage) as yellow priority, 
10,750 as orange priority, and 721 as red priority. Out of 873 patients 
evaluated by the intensivist in the ED, 804 were admitted in the ICU, 
while 47 died in the ED, 28 of which did not require admission to ICU. 
ICS support was primarily provided to medical patients (52%), fol-
lowed by trauma patients (18.9%) and surgical patients (13.7%). ICS 
conducted observations within the first 2 h of stay in the ED in 39.4% 
of cases and after 12 h in 15% of cases. Written records on-site were 
made in 56% of patients evaluated by ICS in the ED, making it difficult 
to define the moment of intervention due to posthumous records in 
critical patients.
Conclusions: The shortage of requests for collaboration in trauma 
patients can be attributed to the traditional management of such 
patients by surgical specialties and anesthesia. These initial results pro-
vide valuable insights to plan the restructuring of teams and training 
of intensivists in approaching these critical patients in the context of 
the ED.
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Introduction: Large language models (LLMs) demonstrate impressive 
abilities in processing and generating text, with first studies highlight-
ing their utility in creating discharge letters and answering medical 
questions [1, 2]. We assessed whether LLMs could be used to provide 
patients with individualized and easily understandable discharge sum-
maries, including diagnoses and interventions of their emergency 
department (ED)-stay and recommendations on next steps, based on 
routinely collected data.
Methods: Anonymized data for 30 ambulatory ED-patients of a large 
level-1 trauma center in Switzerland was obtained. This study complies 
with the Swiss Human Research Act. Medical history, diagnoses, and 
interventions of the ED-stay, alongside physicians’ recommendations 
on next steps after discharge were extracted from patient charts using 
GPT-4 through the Application Programming Interface (Figure). Then, 
the LLM was prompted to combine information into an easily under-
standable summary. Two clinicians independently assessed complete-
ness in the LLM’s reporting of a priori-defined items, which included 
aspects a patient must be informed about by a physician before being 
discharged. They further checked for the introduction of medical 
errors in LLM-generated summaries.
Results: The median (interquartile range) proportion of  a priori-
defined items reported in LLM-generated summaries was 75.0% (57.3–
100). 8/30 (26.7%) summaries included all items. No medical errors 
were introduced by the LLM.
Conclusions: After prompt refinement and validation in exter-
nal cohorts, LLMs may be an effective tool to create individualized 
ED-patient discharge summaries. Furthermore, LLM’s ability to eas-
ily translate texts to other languages might help communicate 

information to patients with limited proficiency in the local language. 
Inclusion of interactive elements, allowing for patient-chatbot interac-
tion, could reduce follow-up questions, readmissions, and workload.
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Figure (abstract P003) Creation of patient discharge summaries 
using a large language model. On November 17th, 2023, the large lan-
guage model (GPT-4-1106-preview) was requested to extract relevant 
data from different data sources of the hospital’s electronic healthcare 
records, including patient’s medical history, diagnoses, interventions, 
alongside the next steps, recommended by the treating physician. 
Then, based on the extracted data, the large language model was 
prompted to summarize this information and create an easily under-
standable text, to inform patients about their stay in the emergency 
department. Standardized prompts were used and passed onto GPT-4 
through the Application Programming Interface.

P004  
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Introduction: The ABC team functions as a rapid response team with 
the purpose of securing a fast ABCDE guided treatment of patients 
with an acute and/or potentially life-threatening condition [1–2]. The 
aim of this study was to investigate the use of the ABC team after the 
move from Regional Hospital West Jutland to the newly built Gødstrup 
Hospital. In addition, the chart review investigated if there was a rel-
evant indication for activating the ABC team, and the number of sub-
sequent admissions to the intensive care unit (ICU), operating theater, 
and other hospitals.
Methods: A retrospective chart review was made from May 1st, 
2022 until October 31st, 2022. The data regarding the ABC codes 
was collected through a search in the patient medical records.
Results: During the study period, 138 codes for the ABC team 
occurred at Gødstrup Hospital compared to 68 codes for the ABC 
team at Regional Hospital West Jutland from December 2019 to May 
2020 [3]. When activating the ABC code 4% of the patients had air-
way problems, 22% had breathing problems, 13% had circulatory 
problems, 17% had disability problems, 1% had exposure problems, 
35% had more than one of the mentioned problems, 6% were sta-
ble at arrival of the ABC team, and 2% were false code (Figure). After 
ABCDE rescue 28% of the patients were transferred to the ICU, oper-
ating theater or another hospital compared to 35% at Regional Hos-
pital West Jutland [3].
Conclusions: There was a notable increase in the number of ABC 
codes. The proportion of patients transferred to the ICU, operating 
theater, and other hospitals combined with the high proportion of 
patients with relevant ABCDE-problems demonstrate the need for 
the ABC team. The implemented ABC code is recommended to con-
tinue based on the mentioned results.
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Figure (abstract P004) The number of ABC codes and indications 
for activating the ABC team at Gødstrup Hospital from May 2022 until 
October 2022 and at Regional Hospital West Jutland from December 
2019 to May 2020.
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Introduction: Emergency medicine (EM) clinical pharmacy services are 
increasingly common globally and have been shown to improve patient 
safety and care in the high-risk environment of the emergency depart-
ment (ED). However, such services are not widely available in Singapore. 
This study assessed the current needs of ED doctors and nurses in Singa-
pore General Hospital (SGH) and evaluated their perceptions towards EM 
clinical pharmacy services. Barriers and facilitators to the implementation 
of these services were further explored.
Methods: An anonymous quantitative survey was sent to all SGH ED 
doctors and nurses to assess their perceptions towards EM clinical phar-
macy services. Qualitative data on barriers and facilitators were explored 
through open-ended questions in the survey and semi-structured inter-
views, and then analysed via thematic analysis using the Consolidated 
Framework of Implementation Research.
Results: A total of 205 survey responses were collected, and 7 interviews 
were conducted. Majority of respondents were receptive to having clini-
cal pharmacists in the ED (81.7%) and perceived that clinical pharmacists 
improve medication safety and patient outcomes (77.5%). Top-ranked 
pharmacy services identified were drug information consultation, facili-
tating timely treatment of emergency conditions, and providing staff 
and patient education. Barriers and facilitators to implementation of the 
services are shown in the Figure. Pertinent barriers were cost, culture, 
compatibility, and manpower, while key facilitators included relative 
advantage of the services, tension for change within SGH ED, tailoring 
strategies, and engaging doctors and nurses during the implementation 
process.
Conclusions: ED doctors and nurses favourably perceived EM clinical 
pharmacy services. Strategies to implement the services should be tai-
lored to address barriers and leverage facilitators identified for successful 
implementation within the local SGH ED context.

Figure (abstract P005) Barriers and facilitators to implementation of 
emergency medicine clinical pharmacy services.

P006  
Evaluating the MeMed BV® score in adult patients presenting 
with respiratory infections: a prospective multicenter observational 
trial (CRONUS study)
I  Nikolakakis1, E  Tasouli2, S  Gerakari1, S  Sympardi2, P  Thanasoulias3, E 
 Polyzogopoulou4, J  Parissis4, E Giamarellos‑Bourboulis5, K  Leventogiannis5

1Tzaneion General Hospital, Emergency Department, Piraeus, Greece, 
2Thriasio General Hospital, 1st Department of Internal Medicine, Eleusis, 
Greece, 3Hellenic Institute for the Study of Sepsis, Athens, Greece, 
4National and Kapodistrian University of Athens, Emergency Department, 
Athens, Greece, 5National and Kapodistrian University of Athens, 4th 
Department of Internal Medicine, Medical School, Athens, Greece
Critical Care 2024, 28(Suppl 1): P006

Introduction: MeMed BV® is a diagnostic assay which integrates the 
information from three blood biomarkers, namely TRAIL, IP-10, CRP, 
into a score (BV score) ranging between 0 and 100 that aids towards 
the differential diagnosis of viral versus bacterial infections in patients 
with acute infections. Preliminary results of the CRONUS study are pre-
sented analyzing the impact of the BV score on the decision to pre-
scribe antibiotics.
Methods: CRONUS is an ongoing prospective study powered for 230 
patients and running in three Emergency Departments (ED) in Greece. 
Enrolled patients are adults admitted at the ED with symptoms of 
respiratory tract infections up to seven days. On admission, 100  μL 
of serum is analyzed using the using MeMed BV test. Attending phy-
sicians are asked to provide their feedback on the need to prescribe 
antibiotics without being aware of the result of the BV score using a 
Likert scale questionnaire. Next, the physicians received the BV score 
and they were asked to repeat the questionnaire. The impact of the BV 
score on decision making is presented.
Results: Preliminary analysis included 200 patients. Overall, the BV 
score was lower in patients for whom no antibiotics were prescribed 
(n = 95; median = 8 [2–31]) compared to patients receiving antibi-
otics (n = 90; median = 96 [2–31]). In patients where the decision 
was changed in favor of giving antibiotics, the BV score was higher 
(n = 12; median = 72 [49–97]) compared to patients not given antibi-
otics (n = 95; median = 8 [2–31]) (Figure). In patients where the deci-
sion was changed in favor of not giving antibiotics, the BV score was 
lower (n = 3; median = 4 [2–31]) compared to patients given antibiot-
ics (n = 90; median = 96 [2–31]). In the latter subgroups, unnecessary 
antibiotic prescribing was reduced by 3.23%.
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Conclusions: These interim results suggest that the MeMed BV test 
effectively differentiates viral from bacterial infections in patients with 
acute respiratory symptoms, aiding antibiotic stewardship.

Figure (abstract P0006) BV score impact on decision of antibiotic 
administration.
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Introduction: Timely identification of patients at risk is crucial to allow 
for prompt intervention and improve patient outcomes while reduc-
ing irrelevant alarms. Previous research has shown that the advanced 
alert monitor (AAM), an automated early warning score (EWS) based 
on electronic medical records (EMR) data, improved patient outcomes 
in an American multicenter trial [1, 2]. The objective of this study is to 
determine if the AAM can achieve the same performance outside its 
original population in a Dutch hospital.
Methods: Data was extracted from the EMR for all patients admitted 
to the Catharina Hospital (Eindhoven, The Netherlands) from Decem-
ber 2018 till January 2023. The data was preprocessed similar to the 
original study [1]. The data was divided into hospital admissions epi-
sodes with and without adverse events. Events were defined based on 
IC admissions, mortality, and acute surgeries. The AAM was evaluated 
and compared to the national early warning score (NEWS) as a base-
line. Additionally, the AAM model was retrained and evaluated via five-
fold cross-validation.
Results: The resulting dataset consisted of data from 88,561 valid 
episodes, with 1930 episodes ending with an adverse event. The 
AAM outperformed the NEWS with an episode-based area under 
the receiver operating characteristics curve (AUROC) of 78.5% versus 
72.6%. The original performance obtained in [1] was 82%. Retraining 
the AAM resulted in an average AUROC over the 5-folds of 80.5% (Fig-
ure). Retraining the model also increased the sensitivity of the alarms 
from 31.8 to 49.9%.
Conclusions: The AAM showed improved performance over conven-
tional EWS when evaluated on an independent dataset outside of its 
original patient population. Retraining the model resulted in improved 
performance underlining the importance of local optimization over a 
one-size-fits-all solution.
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Figure (abstract P007) Receiver operating characteristics curve of 
retrained AAM model, with confidence interval of 5-folds.
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Introduction: Sepsis is the most costly condition in US hospitals [1]. 
The majority of cases present to EDs [2], where early recognition is 
difficult [3]. A rapid diagnostic may improve the efficiency of sepsis 
care. We recently implemented a novel sepsis diagnostic (IntelliSep, 
Cytovale, SanFrancisco, USA) into the sepsis process of a large US aca-
demic medical center. Using a pre-post analysis, we studied the impact 
of this implementation on the efficiency of sepsis care.
Methods: In the pre-implementation (control) cohort, IntelliSep was 
performed but not released to clinicians in Jun-2023. For the post-imple-
mentation (intervention) cohort, IntelliSep was performed and released 
as standard care from Aug through Sept-2023.  For both cohorts, the 
IntelliSep ordering process was a nurse-driven protocol (Figure). Finan-
cial and utilization data was obtained via billing records according to 
hospital chargemaster.  Descriptive statistics were performed on clini-
cal and economic outcomes for the index evaluation. Fiscal comparison 
was further separated between observation and inpatient status.
Results: The study included 196 control and 413 intervention patients. 
Compared to controls, the total cost of care was reduced by $1429 
per patient in the intervention cohort. A cost reduction of $1930 per 
patient with an associated 1.28 reduction in average length of stay 
(LOS) was observed for inpatients. In patients with an ICU encounter, 
a cost reduction of $3624 per patient with an associated average LOS 
reduction of 2.42  days was demonstrated. In patients admitted to 
observation status, a cost reduction of $243 was observed.
Conclusions: IntelliSep, when integrated into an early sepsis diagnosis 
protocol in a large US academic medical center, results in reduction in 
overall cost of care and LOS compared to a similar process without the 
test.
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Figure (abstract P008)  Criteria and logic for a nurse-driven sepsis 
evaluation process, implemented at triage. If criteria are met, the tri-
age nurse can order initial laboratory evaluation for sepsis, including 
comprehensive metabolic profile, complete blood count, lactic acid, 
and IntelliSep.
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Introduction: In this study the aim was to estimate the proportion 
and incidence of sepsis among adult patients with a contact an 
emergency department in the Region of Southern Denmark (adult 
population N = 968,761), based on clinical findings and laboratory 
measures. Furthermore, type and number of organ failures were 
estimated.
Methods: A register-based cohort study including all acute patients 
with a contact to an emergency department (ED) from 1 January 
2016 to 19 March 2018. Sepsis patients were identified based on ful-
filling following criteria: (1) blood culture performed within 48 h of 
arrival, (2) antibiotic(s) administered within 48  h of arrival, and (3) 
1 organ failure(s) based on a SOFA-score modified for the ED. An 
increase of 2 point for an organ at the modified SOFA-score was con-
sidered equivalent to one organ failure. We calculated 7-, 30-, and 
90-days mortality rates. Type and number of organ failure(s) were 
calculated in relation to ICU-admission and 30-days mortality.
Results: We identified 443,953 patients with an acute contact to an 
ED in the RSD and among those 13,081 had one or more episodes 
of sepsis (3.0%, 95% CI 2.9–3.0), while 10,597 had incident sepsis; 
53.7% were male, and median age was 75 (IQR: 65–84). The inci-
dence rate of sepsis in the RSD was 494/100,000 person years (95% 
CI 484–504). Overall 7-, 30-, and 90-days mortality was 8.2%, 17.1%, 
and 23.3%, respectively. Some 1235 patients were admitted to the 
intensive care unit (ICU) with 47  h median ICU-length of stay (IQR: 
21–111). The overall 30-days mortality for patients with an ICU-
admission was 30.0%, and 15.4% for patients without ICU-admis-
sion. A description of organ failures is provided in the Figure.

Conclusions: Based on clinical findings and laboratory measures, 
the incidence rate of patients with sepsis admitted through the 
ED was 494/100,000 person-years. Most sepsis patients had single 
organ failure, but 2 or more organ failures were present in 14%.

Figure (abstract P009) Description of organ failures.
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Introduction: This study aims to assess public’s knowledge, aware-
ness and attitudes towards cardiac arrest and heart attack, and the 
willingness and barriers in providing CPR.
Methods: First-round survey was carried out on symptoms, signs 
and treatment between cardiac arrest and heart attack, followed by 
willingness and barriers in providing bystanders CPR. Poster (Figure) 
was drawn to illustrate differences between both conditions, fol-
lowed by second-round survey to access level of understanding.
Results: There were 101 participants in first survey. 69% had post 
diploma education. 42% were not aware of differences between 
cardiac arrest and heart attack. Participants that said were aware of 
differences, only 63% knew cardiac arrest had no pulse and breath-
ing. 51% mistakenly expressed shortness of breath as a symptom. 
For heart attack, 51% mistook speech difficulty and 12% mistook no 
pulse as symptoms. 18% would perform CPR and 14% would retrieve 
AED for someone with chest pain.  38% stated lack of confidence 
as barrier to performing CPR, and 37% stated fear of prosecution 
for unsuccessful CPR. 50% expressed making CPR an educational 
requirement for students, and 16% stated more campaigns to raise 
awareness could increase bystander CPR. There were 62 participants 
in the second survey on poster feedback. 42% did not know there 
was difference between cardiac arrest and heart attack. 70% under-
stood the poster content, while 10% stated poster should be simpli-
fied more. While 97% stated the poster could help raise awareness 
between both conditions and importance of CPR, only 79% under-
stood the differences after reading the poster.
Conclusions: Significant proportion of public confuses cardiac 
arrest and heart attack, despite from high education background. 
Those who said knew the differences, majority still misunderstood 
the signs and symptoms. Lack of confidence and fear of pros-
ecution were top barriers to performing CPR. Well-designed poster 
using simple layman language is useful to educate and explain the 
differences.
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Figure (abstract P010) Poster to illustrate differences between car-
diac arrest and heart attack.
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Introduction: There were no studies on the interaction effect between 
parental history of heart disease and own heart disease for out-of-hos-
pital cardiac arrest (OHCA) incidence. The purpose of our case–control 
study is to determine whether history of parental heart disease was 
associated with OHCA incidence, and the effect of parental history is 
affected by the own heart disease history.
Methods: We conducted a multicenter prospective case–control study 
in 17 University hospitals in Korea from September 2017 to December 
2020. Cases were EMS-treated OHCA patients age 19–79 with pre-
sumed cardiac etiology. Community-based controls were recruited at 
a 1:1 ratio after matching age, sex, and urbanization level of residence. 
Multivariable conditional logistic regression analysis were conducted 
to estimate the risk of parental heart disease including coronary artery 
disease (CAD), non-CAD, and sudden cardiac death (SCD) on OHCA. 
Interaction analysis between parental heart disease and own heart dis-
ease were also performed.
Results: A total 948 OHCA cases and 948 community-based controls 
were analyzed. Compared to the no parental SCD group, the risks of 
OHCA increased in the parental SCD group [aOR (95% CI): 2.67 (1.65–
4.30)]. Parental history of SCD had interaction effects with own non-cor-
onary heart disease for OHCA incidence: 2.60 (1.45–4.66) for no heart 
disease and 2.08 (0.43–10.07) for heart disease (p for interaction < 0.05).

Conclusions: In our study, parental history of SCD increased the inci-
dence of OHCA and the effect of parental history for SCD was main-
tained in patients without own heart disease.

P012  
Intra‑arrest transport and good neurological recovery 
among out‑of‑hospital cardiac arrest with refractory ventricular 
fibrillation: a nationwide observational study
J Lee, H Ryu, J Lee, C Park
Chonnam National University, Emergency Department, Gwangju, South 
Korea
Critical Care 2024, 28(Suppl 1): P012

Introduction: This study analyzes the impact of on-scene resuscita-
tion and intra-arrest transport on survival outcomes for patients with 
recurrent ventricular fibrillation (rVF) following out-of-hospital cardiac 
arrest (OHCA). While many essential treatments for rVF can only be 
administered at the hospital level, especially in settings with limited 
Advanced Life Support (ALS) resources, the deterioration in CPR qual-
ity during transport complicates the decision of whether early trans-
port to a hospital improves patient outcomes.
Methods: Using a nationwide OHCA registry, adult medical OHCA 
patients with rVF who underwent CPR between 2015 and 2021 were 
included. The primary outcome was survival outcome at discharge. 
Time-dependent propensity score matching was used to assess the 
association between intra-arrest transport and survival outcomes. 
Risk ratio (RRs) and 95% confidence intervals (CIs) were estimated, and 
stratified analysis by the timing and ECMO-capable center visit were 
also performed.
Results: Of the 9108 patients, they were divided into on-scene 
resuscitation and Intra-arrest transport groups of 1365 each by 1:1 
time-dependent propensity score matching. In the matched cohort, 
On-scene resuscitation was more effective in improving neurologi-
cal outcome (18.5% in On-scene resuscitation, 13.7% in Intra-arrest 
transport; RR [95% CI] 0.82 [0.72–0.94]) (Table). The stratified analyses 
according to the timing of matching shows better outcomes with on-
scene resuscitation across different time intervals, except for the ini-
tial 0–2 min. Positive outcomes associated with on-scene resuscitation 
were maintained regardless of the ECMO capabilities of the center 
(25.7% in On-scene resuscitation, 20.0% in Intra-arrest transport; RR 
[95% CI] 0.83 [0.68–1.01]).
Conclusions: When rVF is initially identified by EMS, providing on-
scene resuscitation for up to 8 min results in better patient outcomes 
compared to Intra-arrest transport.

Table (abstract P012) Survival outcomes by intra-arrest transport in 
the matched cohort

Outcome Risk ratio (95% CI)

n/N (%) Unadjusted Adjusted

Good neurological recovery

On‑scene resuscita‑
tion

252/1365 (18.5) 1 1

Intra‑arrest transport 187/1365 (13.7) 0.74 (0.63–0.87) 0.82 (0.72–0.94)

Survival to discharge

On‑scene resuscita‑
tion

331/1365 (24.2) 1 1

Intra‑arrest transport 257/1365 (18.8) 0.78 (0.69–0.87) 0.85 (0.77–0.94)

P013  
Cooling the storm: targeted temperature management (TTM) 
and improved survival outcomes following non‑traumatic 
out‑of‑hospital cardiac arrests (OHCAs)
AHJ Lim, MYC Chia
Tan Tock Seng Hospital, Emergency Medicine, Singapore, Singapore
Critical Care 2024, 28(Suppl 1): P013
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Introduction: OHCAs is a pressing global health concern with unfa-
vourable outcomes. TTM decreases metabolic demands and is pivotal 
in management of post-cardiac arrest syndrome. This study investi-
gates effect of TTM at the Emergency Department(ED) on survival and 
neurological outcomes of OHCAs.
Methods: This is a single centre retrospective cohort study with data 
from a local cardiac arrest registry across the period of 2010–2020. Out 
of the 1312 patients, 157 underwent TTM at 34 degrees Celsius, fol-
lowed by a cooling protocol in the intensive care unit. Patients were 
followed up for 30  days, during which demographic variations and 
outcomes were analyzed between TTM and normothermia groups.
Results: Age and cardiac history were comparable between both 
groups (Table). There was a significant difference in odds of 30  day 
mortality between TTM and normothermia groups (OR 0.28, [95% CI 
0.17–0.46], p < 0.001). Patients with a shockable rhythm in the TTM 
group had a lower 30-day mortality of 70.7%, compared to those with 
a non-shockable rhythm  (X2 = 9.08, p = 0.003). At 30 days, 50.5% who 
survived had a Cerebral Performance Category (CPC)1 Score of 1–2 
(Glasgow–Pittsburgh CPC 1–2 defined as favourable neurologic out-
come); a greater proportion of favourable outcomes in the TTM group. 
Odds of survival with unfavourable CPC scores did not differ signifi-
cantly between both groups (OR 0.61 [95% CI 0.24–1.51], p = 0.28). 
Among patients with shockable rhythm and TTM, survival rate was 
100% when pre-hospital bystander CPR and AED were used, whereas it 
was 17.5% with only bystander CPR (Fisher exact (F) = 0.042, p < 0.05). 
89.1% of bystander CPR was performed by laymen and survival rates 
did not differ between group with CPR performed by healthcare per-
sonnel (F = 0.010, p > 0.05).
Conclusions: TTM in the ED improves survival outcomes in OHCAs, 
especially within groups with shockable rhythms. Bystander CPR and 
AED play a crucial role in the chain of survival, crowdsourcing commu-
nity first responders by a mobile app is valuable.

Table (abstract P013) Demographics and survival outcomes in tar-
geted temperature management and normothermia groups

Targeted Tempera‑
ture Management 
(N = 157)

Normo‑
thermia 
(N = 1155)

p value

Age, mean (SD) 61.0 (15.51) 68.0 (15.19) 0.000

Gender–Male 119 (75.8%) 746 (64.6%) 0.005

History of cardiac 
disease

56 (35.7%) 413 (35.8%) 0.983

Shockable rhythm on 
first arrest

58 (36.9%) 196 (17.0%)  < 0.001

Survived to hospital 
admission

150 (95.5%) 596 (51.6%)  < 0.001

Mortality at 30 days 
after admission

123 (78.3%) 532 (89.3%) 0.015

CPC Score 1–2 at 
30 days

16 (59.2%) 30 (46.9%) 0.280

P014  
Determinants of vascular leakage after cardiac arrest
A  Rutault1, E Guérin2, I  Marangon1, C  Desnos1, PL  Tharaux3, A  Combes4, S 
 Germain1, N Bréchot2

1INSERM U1050‑Collège de France, Paris, France, 2European Georges 
Pompidou Hospital, APHP, Medical ICU, Paris, France, 3INSERM U970, 
Paris Cardiovascular Research Center, Paris, France, 4La Pitié‑Salpêtrière 
Hospital, APHP, Medical ICU, Paris, France
Critical Care 2024, 28(Suppl 1): P014

Introduction: Vascular leakage is a major feature of post-cardiac 
arrest syndrome. Here we performed RNAseq analysis of circulating 
monocytes and identified 38 genes differentially expressed between 
patients with and without massive vascular leakage after cardiac 

arrest. Among them, a gene coding for a protein P (ongoing patent 
protection) had a 56-time higher expression in patients with massive 
leakage. In accordance, plasma levels of P-protein strongly associated 
with the level of fluid requirements in a validation cohort of 52 post-
cardiac arrest patients. The objective of the study was to characterize 
P-protein effects on post-cardiac arrest vascular leakage.
Methods: Effects of P-protein was analyzed in a model of resuscitated 
cardiac arrest in mice, with a no-flow and a low-flow time of 8  min 
each.
Results: In  vivo, we confirmed an important vascular leakage 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 recombinant mouse (rm)P-protein at 
the time of resuscitation significantly reduced vascular leakage in all 
the organs, quantified by extravasation of fluorescent dextran dyes. 
Consistent with less myocardial edema, left ventricular ejection frac-
tion was also significantly improved in rmP-protein-injected mice. 
Finally, survival significantly increased in mice injected with the pro-
tein versus controls (Figure).
Conclusions: These results demonstrate that P-protein, identified 
from human samples, is a key regulator of post-cardiac arrest vascular 
leakage, and a promising new treatment during this condition. Further 
experiments are ongoing to characterize its mechanisms of action, as 
well as its optimal dosing regimen in pre-clinical settings.

Figure (abstract P014) Survival after cardiac arrest of wild-type mice, 
injected (rmP-protein, n = 8) or not (CTLs, n = 15) with recombinant 
mouse P-protein at the time of resuscitation.

P015  
The detrimental effects of intestinal injury mediated 
by inflammation are limited in cardiac arrest patients: a prospective 
cohort study
B  Farbu1, S  Lydersen2, RM  Mohus1, T  Ueland3, P  Klepstad1, H  Langeland1

1St. Olav’s University Hospital, Department of Anaesthesiology 
and Intensive Care Medicine, Trondheim, Norway, 2Norwegian University 
of Science and Technology (NTNU), Regional Centre for Child and Youth 
Mental Health and Child Welfare, Department of Mental Health, Faculty 
of Medicine and Health Sciences, Trondheim, Norway, 3University of Oslo, 
Institute of Clinical Medicine, Oslo, Norway
Critical Care 2024, 28(Suppl 1): P015

Introduction: The mechanisms leading from whole-body ischaemia 
to multiple organ dysfunction and death are unclear. In this post-hoc 
study we explored the potential effects of intestinal injury mediated 
through the inflammatory response on organ dysfunction and mortal-
ity after out-of-hospital cardiac arrest (OHCA).
Methods: We measured plasma intestinal fatty acid binding protein 
(IFABP), a biomarker for intestinal injury, and inflammatory biomark-
ers in 50 patients at admission to intensive care unit after OHCA. We 
stratified patients on median IFABP and compared biomarker levels 
between the “low” and “high” IFABP group. By causal mediation analy-
ses we assessed effects of IFABP through the most important inflam-
matory biomarkers on day two circulatory variables, Sequential Organ 
Failure Assessment (SOFA)-score, and 30-day mortality.  ClinicalTrials.
gov: NCT02648061.
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Results: Inflammatory biomarkers were increased in the high IFABP 
group.  In the mediation analyses, the natural indirect effect of IFABP 
through interleukin (IL)-6 was 0.9 (95% CI 0.2–1.5) SOFA points, 75th 
percentile of IFABP, compared to 25th percentile, and the natural direct 
effect of IFABP was 2.3 (95% CI 0.7–3.9) SOFA points. Effects on circu-
latory variables were uncertain. Patients on 75th  percentile of IFABP, 
compared to 25th  percentile, had a 53% (95% CI 33–74; p < 0.001) 
higher chance of dying, where 13 (95% CI 3–23; p = 0.01) percentage 
points were mediated through a natural indirect effect of IL-6, and 
41 (95% CI 19–62; p < 0.001) percentage points were due to a natu-
ral direct effect (Figure). Effects through terminal C5b-9 complement 
complex were not statistically significant.
Conclusions: Effects of IFABP mediated through inflammation on 
organ dysfunction and mortality were limited. Small, but significant, 
effects through IL-6 were noted. This suggests that intestinal injury is 
not a “driver” of critical illness through an inflammatory response after 
OHCA.

Figure (abstract P015)  Effects of IFABP and IL-6 on mortality in 
mediation analysis. The reported effects are risk differences (95% CI) 
between the 75th percentile of IFABP, compared to 25th percentile. 
TE is the total effect of IFABP on 30-day mortality, which is the sum 
of NDE, the natural direct effect of IFABP, and NIE, the natural indirect 
effect through IL-6. IFABP: Intestinal fatty acid binding protein; IL: inter-
leukin; CI: confidence interval.

P016  
Health related quality of life after refractory cardiac arrest treated 
with conventional or extracorporeal CPR
AF van de  Koolwijk1, MM  Suverein1, TSR  Delnoij2, B  Winkens3, JG 
 Maessen4, R  Lorusso4, MCG van de  Poll1, INCEPTION  investigators5
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Institute, Maastricht, Netherlands, 4Maastricht University Medical 
Centre, Department of Cardiothoracic Surgery, Maastricht, Netherlands, 
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Introduction: Extracorporeal cardiopulmonary resuscitation (ECPR) is 
emerging as an intervention to improve outcome after out-of-hospital 
cardiac arrest (OHCA). The importance of health-related quality of life 
(HRQoL) in OHCA survivors is increasingly recognized. We aimed to 
determine HRQoL and functional outcome during 1-year after refrac-
tory OHCA, treated with ECPR or conventional CPR (CCPR) and to 
assess factors associated with functional outcome in these patients.
Methods: This is a post-hoc analysis of a multicenter randomized clini-
cal trial, that studied the effectiveness of ECPR in patients with refrac-
tory OHCA. During 1 year after OHCA, data on HRQoL was collected 
using the 5Q-5D-5L questionnaire. Based on the health utility index at 
the last follow-up, we categorized functional outcome as good or poor. 

Poor functional outcome was defined as a health utility index > 1 stand-
ard deviation below the age adjusted norm. Data on HRQoL were ana-
lyzed using mixed linear models. Univariable analyses were performed 
to assess factors potentially associated with functional outcome.
Results: We enrolled 134 patients, 55 received ECPR and 79 CCPR. 
Hospital survival was 20% (27 patients), 5 (9%) patients survived 
after ECPR and 22 (28%) after CCPR. HRQoL data were available for 25 
patients. One year after OHCA, estimated mean health utility index 
was 0.84 ± 0.12 versus 0.71 ± 0.05 in ECPR versus CCPR survivors 
(p = 0.31). Overall estimated mean health utility index was 0.73 ± 0.05. 
All ECPR survivors versus 60% of the CCPR survivors had a good func-
tional outcome (p = 0.14). We identified no specific factors that were 
significantly associated with functional outcome (Table).
Conclusions: One year after refractory OHCA, 68% of the survivors 
have a good functional outcome. We found no statistically significant 
difference in HRQoL and functional outcome in survivors of refractory 
OHCA treated with ECPR or CCPR and no factors that were associated 
with functional outcome.

Table (abstract P016) Results

Parameter Overall (n = 25) Good (n = 17) Poor (n = 8) p value

Age—years 57 [43–63] 57 [44–63] 55 [38–64] 0.79

Duration of 
the arrest—
min

46 [23–57] 35 [23–65] 49 [30–54] 0.68

pH at arrival 
at ED*

7.02 [6.87–7.14] 7.02 [6.87–7.17] 7.04 [6.88–7.14] 1.00

Lactate at 
arrival at 
ED**

11.3 [7.0–14.5] 11.3 [7.5–15.2] 11.3 [6.1–14.7] 0.89

Treatment 
(ECPR/
CCPR)

5(20)/20(80) 5(100)/12(60) 0(0)/8 (40) 0.23

Health utility 
index

0.73 ± 0.05 0.87 ± 0.05 0.44 ± 0.06  < 0.01

Cerebral per‑
formance 
category*** 
(1/2/3)

20(87)/2(9)/1(4) 14(70)/1(50)/0(0) 6(30)/1(50)/1(100) 0.62

Data are presented as median [IQR] compared using Mann Whitney 
U test. Health Utility Index presented as estimated mean with stand-
ard error. Categorical data are presented as no. (%), compared using 
Fisher’s exact test. ED = emergency department, CCPR= conventional 
cardiopulmonary resuscitation, ECPR: extracorporeal cardiopulmo-
nary resuscitation *Data on 24 patients, in kPa, **Data of 20 patients, 
***Data of 23 patients

P017  
White blood cell count as an inflammatory marker after cardiac 
arrest: an observational database study
AMJ Seppä1, MB  Skrifvars2, PT  Pekkarinen1
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Introduction: Ischaemia–reperfusion injury often triggers an inflam-
matory response that complicates the post-resuscitation care of car-
diac arrest (CA) patients. Elevated levels of numerous inflammatory 
biomarkers are seen in circulation after CA [1]. We assessed the asso-
ciation between white blood cell count (WBC) and 1-year mortality in 
a large population of CA patients.
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Methods: We retrospectively collected CA patients treated in the Finn-
ish university hospital ICUs from a nationwide multicentre registry. We 
created a LOESS curve to assess the impact of early WBC on predicted 
1-year mortality. Multivariable logistic regression models were used to 
assess independent association between early WBC and 1-year mortal-
ity. In patients with available data on ROSC delay we also conducted 
a nested cohort analysis in which linear regression was performed to 
test the association between ROSC delay and early WBC.
Results: 8047 CA patients were included. Mortality was lowest in the 
second quintile of WBC (Figure). The LOESS curved was U-shaped with 
lowest predicted mortality at 8 E9/l WBC. In patients with high WBC 
(n = 6561), higher WBC was independently associated with increased 
1-year mortality (OR: 1.03, 95% CI 1.02–1.04, p < 0.001). In patients with 
low WBC (n = 1486), lower WBC was independently associated with 
increased mortality (OR: 0.90, 95% CI 0.84–0.95, p < 0.001). In a nested 
cohort analysis longer ROSC delay was associated with higher WBC in 
patients with a shockable rhythm (β = 0.10,  R2 = 0.04, p < 0.001).
Conclusions: Early WBC was independently associated with 1-year 
mortality in CA patients. This association was U-shaped with both high 
and abnormally low values of WBC being associated with increased 
risk of adverse long-term outcomes. We hypothesize that low WBC 
reflects impaired immune response as high WBC reflects more severe 
inflammation.

Reference
1. Seppä AMJ et al. Acta Anaesthesiol Scand. 2023;67:1273–1287

Figure (abstract P017)  One-year mortality rates in WBC quintiles. 
The unit for WBC values is E9/l. Differences in mortality between quin-
tiles were significant (p < 0.001)

P018  
The association of gender with cardiopulmonary resuscitation 
performance, knowledge, and attitudes amongst laypersons 
in Singapore
S  See1, AE  White2, PT Naing  Win2, NA  Jalil2, SF  Chong2, ME  Ong3

1Lee Kong Chian School of Medicine, Nanyang Technological University, 
Singapore, Singapore, 2Unit for Prehospital Emergency Care, Singapore, 
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Introduction: Clinical research has found that males tend to achieve 
better CPR performance, particularly in compression depth. However, 
limited research has been conducted in the Asian context and few 
papers delve in-depth into the effect of gender on additional factors, 
such as CPR knowledge and attitudes. The objective of this paper was 
to uncover the association of gender with CPR performance as well as 
the knowledge and attitudes of laypersons towards CPR following CPR 
training in Singapore.
Methods: We evaluated the CPR performance of 983 participants by 
analysing the metrics of compression depth, rate and flow fraction 
as measured by the CPRCard™. The criteria for adequate CPR were 
defined according to the Singapore Resuscitation and First Aid Council 

guidelines in 2021. We assessed participants’ knowledge and attitudes 
via pre-training and post-training surveys. We also gathered feedback 
on the CPRCard™ via a survey employing a Likert scale.
Results: Male participants attained a statistically significantly higher 
proportion of compressions meeting the requirements of ade-
quate rate (81.5% vs. 74.2%; p < 0.001) and depth (81.0% vs. 76.7%; 
p = 0.001). Prior to training, there was a statistically significant differ-
ence in the total knowledge quiz scores between genders, favour-
ing males (p < 0.001); however, this gender gap became statistically 
insignificant after training (p = 0.454). The training had a positive 
impact on both male and female attitudes towards CPR, with a more 
pronounced effect observed in females. Overall, feedback on the 
CPRcard™ was favourable, with increased confidence and perceived 
ease of use, particularly in the male population.
Conclusions: The male gender was associated with better CPR com-
pression depth, rate, and flow fraction. CPR training played a crucial 
role in bridging the knowledge gap between genders and fostered 
increased confidence among participants. Emerging feedback 
devices such as the CPRCard™ maintain a promising outlook.

P019  
Hyperoxemia and mortality in acute brain injury: a systematic 
review and preliminary metaanalysis
N Romero‑Garcia, B Monleon, A Ruiz, M Pascual, A Ruiz Pacheco, F 
Perdomo, JF Marti, A Gutierrez, JA Carbonell, R Badenes
Hospital Clinico Universitario De Valencia, Anaesthesiology and Critical 
Care, Valencia, Spain
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Introduction: Oxygen is the most frequently prescribed drug in 
critically ill patients. It is a well-known fact that hypoxemia corre-
lates to higher mortality in the ICU; however, hyperoxemia could be 
related to similarly negative outcomes [1]. Patients suffering from 
acute brain injury, such as traumatic brain injury (TBI), post cardiac 
arrest (PCA), subarachnoid hemorrhage (SAH) or stroke, may be par-
ticularly vulnerable to the detrimental effects of oxygen [2]. The pri-
mary  objective of our study was to determine if arterial hyperoxia 
correlates with higher mortality in patients with acute brain injury.
Methods: We performed a systematic review in a number of data-
bases for studies on the relationship between hyperoxia and mortal-
ity in adult intensive care unit (ICU). The definition of hyperoxia used 
the arterial  PO2 stated by each independent study. Studies includ-
ing paediatric patients, patients with neurological or respiratory dis-
ease, or hyperbaric oxygenation were excluded. We evaluated risk of 
bias through the ROBINS-I tool. Adjusted odds ratio (OR) of patients 
exposed to hyperoxia versus normoxia were extracted and fixed-
effects models were used for quantitative synthesis of data.
Results: 6802 records eligible for abstract screening and 236 for 
full-text screening. The final qualitative synthesis included 35 ret-
rospective studies. The quantitative synthesis included 17 studies, 
with a total of 78.065 patients with TBI (k = 4), stroke (k = 2) and PCA 
(k = 11). A significant association was found between hyperoxia and 
increased mortality in patients with acute brain injury (OR 1.07, 95% 
CI 1.01–1.15) (Figure).
Conclusions: Hyperoxia may be associated with increased mortal-
ity in patients with acute brain injury. However, these results should 
be confirmed through subset analysis of studies with low risk of bias 
and carefully interpreted due to the significant heterogeneity of 
included studies.

References
1. Kilgannon JH et al. JAMA. 2010;303:2165–2171.
2. Brenner M et al. Arch Surg. 2012;147:1042–1046.
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Figure (abstract P019)  Forest plot showing individual odds ratios for 
studies on patients with acute brain injury of different causes.
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Impact of early neurocognitive disorders following surgery 
on clinical outcomes: a comprehensive meta‑analysis
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Introduction: Early postoperative neurocognitive disorders (PND), 
manifesting as emergence delirium and emergence agitation, 
remain among the least explored aspects of perioperative neu-
rocognitive disorders. This meta-analysis primarily aims to assess 
the influence of early PND (ePND) on outcomes that hold clinical 
significance.
Methods: We conducted a systematic review of studies published 
over the past 20  years using Medline, PubMed, Google Scholar, and 
Cochrane Library. The protocol of this study was registered on PROS-
PERO (CRD 42022382008). The inclusion criteria focused on adults 
with emergence agitation and/or emergence delirium, and outcomes 
included mortality, postoperative delirium, and length of post-anes-
thesia care unit and hospital stay. The studies’ internal validity, risk of 
bias, and certainty of evidence were assessed.
Results: This meta-analysis synthesized data from 22 studies, encom-
passing a total patient cohort of 15,935. We observed that ePND 
were present in 16% of these patients. Notably, the mortality rate for 
patients with ePND stood at 2.4%, which was double the rate of 1.2% 
in patients who experienced normal cognitive emergence post-sur-
gery (odds ratio of 2.7, p = 0.01). Furthermore, postoperative delirium 
was significantly more prevalent in the ePND group, affecting 29%, 
in stark contrast to just 4.6% in those with normal emergence—a 
15-fold increase as indicated by an odds ratio of 15.7 (relative risk 9.4, 
p < 0.001) (Figure). ePND was associated with longer post-anesthesia 
and hospital stays (p = 0.004 and p < 0.001, respectively).

Conclusions: The meta-analysis indicates that ePND is associated with 
a doubled risk of all-cause mortality and a ninefold increase in post-
operative delirium, highlighting the need for further research and 
improved clinical approaches to ePND management.

Figure (abstract P020) Forest plot for postoperative delirium repre-
senting the odds ratio for the effect of normal emergence versus early 
postoperative neurocognitive disorders (ePND) on postoperative delir-
ium incidence for the included studies.
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Introduction: Despite the critical role of adequate cerebral oxygena-
tion in managing acute brain injury (ABI), the influence of cardiac 
index (CI) on regional oxygen metabolism remains poorly under-
stood. This study aimed to assess the impact of CI at intensive care unit 
(ICU) admission on regional and global cerebral oxygen metabolism in 
ABI patients.
Methods: We prospectively analyzed consecutive ABI patients requir-
ing invasive monitoring of regional partial brain tissue oxygen ten-
sion  (PbtO2), intracranial pressure (ICP), cerebral perfusion pressure 
(CPP), and global cerebral oxygen metabolism in two academic ICUs. 
The first available  PbtO2 measurement was categorized based on CI 
(< 2.4 vs. ≥ 2.4 L/min), ICP (< 20 vs. ≥ 20 mmHg), and CPP (< 65, 65–80, 
and > 80 mmHg). Regional hypoxia was defined as  PbtO2 < 20 mmHg, 
and global anaerobic metabolism was assessed by  SvjO2 < 60%, oxy-
gen glucose index (OGI < 6), lactate glucose index (LGI < 0), lactate oxy-
gen index (LOI < 0), or cerebral lactate > 2 mmol/L.
Results: We included 51 patients (median age 56.0  years, IQR [44.0–
65.0]), most of them (n = 31, 61%) suffered spontaneous subarachnoid 
hemorrhage. Patients with low CI (1.8 L/min [1.7–2.1]) exhibited sig-
nificantly lower PbtO2 compared to those with higher CI (12  mmHg 
[9–20] vs. 24  mmHg [19–32]; p = 0.004). Similar associations were 
observed with elevated ICP (12  mmHg [6–19] vs. 24  mmHg [18–32]; 
p = 0.006) and low CPP (10  mmHg [8–16] vs. 24  mmHg [12–27] vs. 
24 mmHg [18–34]; p = 0.016). Notably, CI displayed a significant posi-
tive correlation with  PbtO2 (r = 0.3; 95% CI 0.01–0.52; p = 0.03). Inter-
estingly, only low CPP levels were associated with elevated cerebral 
lactate levels (2.65 mmol/L [1.58, 3.88] vs. 2.10 mmol/L [1.65–5.95] vs. 
1.20 mmol/L [0.98–1.53]; p = 0.02).
Conclusions: Low CI at ICU admission significantly impacts regional 
cerebral oxygenation in ABI patients, independent of ICP and CPP lev-
els. However, it does not appear to directly translate to global anaero-
bic metabolism as assessed by various indices.
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Introduction: Numerous studies have linked encephalitis (ECP) to 
COVID-19, presenting a broad spectrum of clinical manifestations and 
underlying diverse pathophysiological mechanisms [1]. The viral load 
of SARS-CoV-2, which can be identified using the Ct value [2], can also 
be a risk factor for ECP. In the study, we investigated the probable risk 
factors for encephalitis in patients with COVID-19. We hypothesized 
that SARS-CoV-2 viral load at ICU admission may predict COVID-19-in-
duced ECP.
Methods: This was a single-center retrospective study between May 
2020 and August 2022. Patients older than 18  years with COVID-19 
whose length of ICU stays (LOS-ICU) was over one week were included. 
Patients were divided into ECP + and ECP − groups. In the patients’ 
weaning period, ECP was diagnosed by altered mental status or pres-
ence of seizure and positive CSF and MRI findings. Patients’ charac-
teristics, laboratories, and the Ct values at the ICU admission and 
outcomes were recorded.
Results: ECP was diagnosed in 38 (39.6%) of 96 patients. Seizure 
was observed in 10 (27%) patients with ECP. In the ECP + group, age, 
d-dimer levels, MV duration, and LOS-ICU were significantly higher, 
whereas Ct levels were significantly lower than in the ECP-group 
(p = 0.006, p < 0.001, p = 0.006, p = 0.009 and p < 0.001 respectively). 
For ECP + , the AUC values of age (> 70), Ct (≤ 26.2) and D-dimer (> 2.3) 
were 0.67 (0.56–0.79), 0.71 (0.60–0.82) and 0.78 (0.68–0.88) (p = 0.004, 
p = 0.001 and p < 0.001). In the Cox regression analysis, the risk of 
ECP + was 1.9-fold (1.1–4.4) and 2.9-fold (1.3–6.6) increased by only 
Ct ≤ 26.2 and D-dimer > 2.3 at the ICU admission (p = 0.032, p = 0.010).
Conclusions: The viral load at ICU admission is an important risk factor 
for COVID-19-induced ECP. This risk is increased by an especially high 
viral load combined with high D-dimer. Moreover, the existence of ECP 
results in increased MV duration and LOS-ICU.
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Introduction: Supratentorial tumor resection surgery (STTR) results in 
significant perioperative morbidity and mortality [1]. We describe the 
perioperative mortality and morbidity of patients undergoing elective 
STTR in a low-income country using the Clavien-Dindo (CD) classifica-
tion as a validated scale of postoperative complications (PC) and an 
indicator of quality of care.
Methods: This descriptive retrospective cohort study was conducted 
between 2019 and 2023. We sought to describe the sociodemographic 

variables, preoperative characteristics, and postoperative morbi-
mortality of patients who underwent STTR at Fundación Santa Fe de 
Bogotá in Bogotá, Colombia.
Results: A total of 201 patients were included in the study, including 
83 men and 118 women, with an average age of 53  years. Among 
women, 41.5% had meningiomas, 21% had gliomas, and 19.5% 
had pituitary adenomas. In males, 19% of the tumors were men-
ingiomas, 38% were gliomas, and 16.8% were pituitary adenomas. 
Preoperative anemia was present in 35.3% of the patients, but only 
2.5% required blood transfusions. Of these, 23.8% presented with 
PC. According to the CD scale, 11.94% presented with type 1 compli-
cations, 7.96% with type 2 complications, 1% with type 3 complica-
tions, and 1% with type 4 complications. Renal failure occurred in 
0.5% of patients and readmission to the ICU in 2.9%, 4.4%, and 4.2% 
of patients, respectively. The median hospital stay was 4  days (IQR 
3–5) and 30-day mortality was 0.5%.
Conclusions: We observed that teamwork and the use of care pro-
tocols allowed good quality of care with a low rate of complications 
[1] (mostly CD type 1 and 2) and mortality in this group of patients 
from a low-income country, despite the fact that a high percentage 
of patients presented preoperative risk factors such as PA.
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Introduction: Preoperative anemia (PA) is a known risk factor 
for postoperative complications (PC). The aim of this study was to 
describe the impact of PA on PCs in patients undergoing Supraten-
torial Tumor Resection (STTR) in a hospital located 2600 m above sea 
level (mSNM).
Methods: A historical cohort of elective patients who underwent 
STTR at the Fourth-level University Hospital Bogotá from 2019 to 
2022 was analyzed. PA-related PC was analyzed to determine the 
length of hospital stay (LOS). Descriptive statistics of the variables 
were performed, followed by an analysis of the medians and dif-
ference in the sum of ranges of hospital stay. In addition, Spear-
man or Pearson’s correlations were performed, as appropriate. The 
definition of anemia was adjusted for height in mSNM (hemoglobin 
males < 14.3 and females < 13.3 g/dL).
Results: A total of 201 patients were included in the analysis: 
41.29% men and 58.71% women. Mean age 53.38  years (sd:13.96). 
The prevalence of anemia was 35.32%. The mean hemoglobin level 
was 14.3 Â g/dL (sd 1.55); in the anemia group it was 12.7 (sd 1.02) 
versus 15.13 (sd 1.11) (p = 0.00001). More complications were found 
in patients with PA, which were statistically significant for opera-
tive site infections (p = 0.043). PA was associated with a higher LOS 
because of the difference between the sum of the ranks (p = 0.003). 
An inverse correlation was found between hemoglobin levels and 
hospital stay (⍴:− 0.2; p = 0.004). The Table shows the behavior of 
the LOS and its variables. It can be seen that LOS was associated 
with PA and a higher rate of reoperation and readmission to the 
intensive care unit.
Conclusions: PA was frequent in our STTR population and associ-
ated with a higher LOS and incidence of operative site infection.
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Table (abstract P024) Relationship between anemia, quartiles of 
median hospital stay, and postoperative complications in patients 
undergoing supratentorial tumor resection at 2600 m above sea level

n = 201 Length of 
stay (days) 
M

(p25–p75) IQR p value

Age (years) < 60 ver‑
sus ≥ 60

(4 vs. 4) (3–5 vs. 3–5) (2 vs. 2) 0.8 u

Renal failure No versus 
Yes

(4 vs. 3) (3–5 vs. 3–3) (2 vs. 0) 0.5 u

Preoperative anemia* 
No versus Yes

(4 vs. 4) (3–5 vs. 3–5) (2 vs. 2) 0.03 u

Transfusion require‑
ment No versus Yes

(4 vs. 11) (3–5 vs. 5–45) (2 vs. 40) 0.007 u

Surgical site infection 
No versu Yes

(4 vs. 45) (3–5 vs. 3–92) (2–88) 0.1 u

ICU readmission No 
versus Yes

(4 vs 26.5) (3–5 vs. 4–92) (2 vs. 88) 0.03 u

Reoperation No versus 
Yes

(4 vs 11) (3–5 vs. 6–45) (2 vs. 39) 0.000 u

u Mann Whitney U test + Kruskal Wallis test *There were significant differences 
between the two groups; however, this was due to the length of stay of the 
patients in the extreme preoperative anemia category.
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Introduction: Percutaneous CT-guided biopsies are recom-
mended for suspicious lung lesions. They are considered safe, mini-
mally invasive and highly accurate for neoplasm diagnosis. Its most 
frequently reported complications are pneumothorax (20–30% inci-
dence) and alveolar hemorrhage (4–30%). Systemic air embolism 
(SAE) is a potentially life-threatening but extremely rare complica-
tion. With a radiological incidence of 3.8%, only 0.49% are clinically 
apparent and only 0.16% have associated mortality.
Methods: A review of the literature was conducted, with a posterior 
analysis and a description of the clinical case.
Results: A 66-year-old patient with a smoking history referred ano-
rexia and weight loss. A thoracic CT-scan identified a right superior 
upper lobe spiculated pulmonary lesion, 20  mm of diameter, that 
doubled the  size in 6  months, with a high standardized uptake 
value of 3.5 on the PET scan. A pulmonary core biopsy was per-
formed under local anesthesia. Immediately after, sudden coma 
emerged, and cardiac arrest ensued with pulseless electrical activ-
ity. Advanced life support was initiated with return of spontaneous 
circulation after 8  min, but he remained in coma (GCS 3). Thoracic 
and brain CT-scan performed immediately showed right pneumo-
thorax; air in the left lateral ventricle and in the high brain convex-
ity bi-hemispheric subarachnoid space (Figure). A right chest drain 
was placed, and the patient referred to hyperbaric oxygen therapy. 
Reevaluation of brain CT-scan after a 7-h session showed total 
absorption of the air emboli. Post-resuscitation care was instituted 
at the ICU and protocolized neuroprognostication showed signs of 
poor anticipated recovery. The patient remained in coma and died 
from irreversible brain lesion.

Conclusions: Although the needle core biopsy is described as safe, 
there is a real risk of life threatening complications, as the case 
described. Efforts should be made to protocolize the care in these 
scenarios, including in particular hyperbaric oxygen therapy and ICU 
admission.
Acknowledgement: Written consent to publish was received from 
the patient’s family.

Figure (abstract P025) On the left side a thoracic CT-scan showing 
air emboli in the left ventricle; on the right side a brain CT-scan show-
ing SAE in the bi-hemispheric subarachnoid space of the high brain 
convexity.
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Introduction: The aim of the study was to evaluate the clinical status 
of comatose ICU patients using continuous electroencephalography 
(cEEG) and its association with disease prognosis.
Methods: This was an observational, prospective study including 
adult patients in a single Intensive Care Unit (ICU). Patients’ demo-
graphic characteristics, severity of illness, comorbidities, reason for 
undertaking EEG, pattern of EEG, management of therapeutic strate-
gies were recorded and were related to the prognosis.
Results: Data of 55 patients were analyzed (median age 61  years 
(range 19–86), median APACHE II score 22 (range 5–38) and median 
SOFA score 9 (range 4–16) at admission. Median duration of mechani-
cal ventilation was 35 days and median ICU length of stay (LOS) was 
42  days. The majority of cEEG (61.1%) was performed due to medi-
cal reasons (ichaemic stroke, septic shock, status epilepticus); 25.9% 
of cEEG was conducted in neurosurgical patients (both post trau-
matic acute brain injury and malignancy) whereas 13% was carried 
out in post-anoxic comatose patients. Patients who started  anticon-
vulsant  therapy after EEG examination had higher mortality rate 
than patients who had already received  anticonvulsant medications 
 (x2 = 8.077, p = 0.004). In more than half of the patients encephalo-
pathic EEG pattern was observed in comparison with a lower percent-
age of patients who had lateralized periodic discharges (LPDs); one 
patient had burst suppression and one patient had electrocerebral 
inactivity (ECI) or silence (ECS). Patients with epileptic disorders had 
higher mortality rate (p = 0.018) in comparison with the other catego-
ries of patients. Taking their medical comorbidities into consideration, 
patients diagnosed with diabetes mellitus were more likely to have 
higher mortality  (x2 = 5.115, p = 0.045).
Conclusions: Continuous EEG improves management of patients, 
could modify therapeutic strategies and appears to be a useful prog-
nostic tool in critical care patients.
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Introduction: The incidence of acute stroke in the ED is increasing by 
up to 7% annually, well beyond that explained by the increase in aver-
age population size. Furthermore as statistical reports showed that 
the country with the highest rates of new strokes and deaths due to 
stroke is Romania. According to studies, the time elapsed from onset 
to reperfusion treatment is very important, and according to the cur-
rent protocol, only those with onset up to 4.5 h can perform thrombo-
lytic therapy and/or up to 6 h, mechanical reperfusion therapies such 
as thrombectomy.
Methods: The study was carried out in the Emergency Municipal Clini-
cal Hospital, the second-largest hospital with about 30,000 annual ED 
patient visits. All patients included in this study presenting to the ED 
with signs and symptoms of stroke between January 1, 2019, and 
December 31, 2022, identified as stroke patients in time of thromboly-
sis were included.
Results: Of the 202 interviewed patients (Table), 104 (51.48%) pre-
sented late (> 4.5  h) after onset of stroke and 98 (48.51%) presented 
early. Statistically significant correlations were observed between the 
higher frequency of right hemiparesis and patients who arrived after 
4.5  h (29.59% vs. 40.38%, p = 0.010) and between loss of conscious-
ness and aphasia in patients who arrived early (≤ 4.5  h) (13.26% vs. 
1.92%, p = 0.004, respectively (61.22% vs. 21.15%, p < 0.001).  Statisti-
cally significant risk factors associated with early arrival (≤ 4.5 h) were 
smoking and previous stroke/TIA.
Conclusions: Approximately 51.48% presented after 4.5  h of stroke 
onset. Of the factors that contribute to the delay in admission to the 
ED after the onset of stroke symptoms, most can be overcome. To 
improve community awareness of the signs and symptoms of stroke, 
health promotion campaigns are needed, and timely transfer to hos-
pitals with thrombolysis facilities and effective use of the ambulance 
service are strategies that help early presentation to reperfusion treat-
ment after stroke onset.

Table (abstract P027) Characteristics of patients

Risk factors Full sample, 
n = 202

Under 4.5 h, 
n = 98

Over 4.5 h, 
n = 104

p value

Obesity 12 (5.94%) 8 (8.16%) 4 (3.84%) 0.120

Smoking 37 (18.31%) 25 (25.51%) 12 (11.53%) 0.005*

Alcohol 31 (15.34%) 16 (16.32%) 17 (16.34%) 0.986

Dyslipidemia 22 (10.89%) 8 (8.16%) 14 (13.46%) 0.7

Arterial 
hyperten‑
sion

164 (81.18%) 73 (74.48%) 91 (87.5%) 0.670

Diabetes mel‑
litus

53 (26.23%) 27 (27.55%) 26 (25.0%) 1.00

Atrial fibrilla‑
tion

40 (19.80%) 15 (15.30%) 25 (24.03%) 0.752

Anticoagulant 
treatment

34 (16.63%) 16 (16.32%) 18 (17.30%) 0.950
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Introduction: Subarachnoid hemorrhage (SAH) represents a neuro-
logical emergency. Following an aneurysm rupture, an inflammatory 
cascade is initiated, contributing to the development of delayed cer-
ebral ischemia (DCI), exacerbating the functional prognosis. The study 
aims to identify inflammatory biomarkers in plasma significantly asso-
ciated with the risk of DCI.
Methods: A prospective observational study conducted in a ICU from 
January 2019 to September 2022. Inclusion criteria comprised patients 
over 18  years with a SAH diagnosis, excluding those with uncertain 
bleeding chronology or an unfavorable vital prognosis at admission. 
Blood and cerebrospinal fluid biomarkers involved in neuroinflamma-
tion, thrombosis, and nitric oxide regulation were analyzed on days 0, 
3, and 7 of admission. Inflammatory parameters included leukocytes 
(and their ratios), fibrinogen, ferritin, troponin, D-dimer, procalcitonin, 
interleukin-6 (IL-6), and C-reactive protein (CRP) (Table). Univariate 
analysis of normally distributed variables used the ANOVA test, while 
categorical variables employed the χ2 test. A p value less than 0.05 was 
considered statistically significant. Data are expressed as means and 
standard deviation.
Results: 162 patients were included with a mean age of 57  years (25–
88  years), 96 women (57%). APACHE II scored 20 points (4–39 points), 
p = 0.01. DCI occurred in 47 patients (29%). Hunt–Hess severity: I 16% 
(12% developed DCI), II 34% (22%), III 23% (43%), IV 16% (23%), V 11% 
(56%). Hunt-Hess severity significantly associated with DCI presence 
(p = 0.01). 75% had Fisher IV SAH, with 32% developing DCI but no signifi-
cant association (p = 0.26). Biomarker results are summarized in the Table.
Conclusions: Nearly one-third of SAH patients exhibit delayed cere-
bral ischemia, associated with clinical severity (Hunt-Hess and Apache 
II) at admission, rather than Fisher scale severity. Leukocyte counts, 
neutrophils, CRP, IL-6, and ferritin values at admission are significantly 
linked to DCI development in SAH patients.

Table (abstract P028) Results

DAY 0 DAY 3 DAY 7

Leukocytes 
(×  109/L)

No DCI: 13.5 
(4.9) Yes DCI: 
14.7 (4.4) 
p = 0.04

No DCI: 11.6 (3.7) 
Yes DCI: 13.2 (5) 
p = 0.01

No DCI: 11 (3.3) 
Yes DCI: 11.1 (4.2) 
p = 0.99

Neutrophils 
(%)

No DCI: 82 (9.4) 
Yes DCI: 85.4 
(6.3) p = 0.01

No DCI: 76.7 (9.6) 
Yes DCI: 78.3 (8.6) 
p = 0.24

No DCI: 73.1 
(10.1) Yes 
DCI: 73.9 (8.4) 
p = 0.71

Fibrinogen 
(mg/dL)

No DCI: 434.8 
(99.1) Yes DCI: 
448.1 (102.9)  
p = 0.0

No DCI: 571.8 
(177.9) Yes DCI: 
643.5 (188)  
p = 0.03

No DCI: 617.1 
(196.5) Yes DCI: 
746.6 (247.5)  
p = 0.0

CRP (mg/L) No DCI: 11.9 
(22.9) Yes DCI: 
16.4 (21.1)  
p = 0.04

No DCI: 47.3 (59.5) 
Yes DCI: 70.1 
(70.1)  p = 0.22

No DCI: 36.6 
(55.9) Yes DCI: 
68.1 (92.3)  
p = 0.01
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DAY 0 DAY 3 DAY 7

Interleukin‑6 
(pg/mL)

No DCI: 25.4 
(38.9) Yes DCI: 
49.9 (125.4)  
p = 0.03

No DCI: 43.2 (93.9) 
Yes DCI: 37.8 (46.8)  
p = 0.83

No DCI: 35.1 
(126.1) Yes DCI: 
19.2 (18.2)  p = 0.5

Ferritin (ng/
mL)

No DCI: 117 
(75.5) Yes DCI: 
268.9 (183.9)  
p = 0.01

No DCI: 176.3 (108) 
Yes DCI: 317.5 
(173.6)  p = 0.01

No DCI: 240.3 
(155.8) Yes DCI: 
442.3 (205.1)  
p = 0

Data expressed as median (standard).
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Introduction: In patients with antiplatelet-associated sICH, rapid iden-
tification of patients with platelet dysfunction is essential in guiding 
blood product administration and correction of coagulopathy, particu-
larly in the setting of neurosurgical intervention. TEG-PM is designed 
to assess platelet inhibition due to antiplatelet therapy [1]. In SEA 
patients with sICH, the role of this test is still unclear. The objective of 
this study was to evaluate the usefulness of TEG-PM in SEA patients 
with sICH on aspirin and/or clopidogrel.
Methods: This is a prospective observational cohort study of patients 
admitted to a SEA intensive care unit from August 2022 to June 2023 
with sICH. Patients were divided into two groups: those taking aspirin, 
and/or clopidogrel, and a control group. Patients on anticoagulants 
were excluded. TEG-PM was performed within 6  h after symptom 
onset. Computed tomography head (CTH) was obtained on admission 
and at 24 ± 12 h.
Results: Thirty-four patients with sICH were included. 14 were on aspi-
rin or clopidogrel, and 20 were controls. Patients on antiplatelet had 
higher mean arachidonic acid (AA) and adenosine diphosphate (ADP) 
inhibition than controls. Mean (SD) AA inhibition was 88.5%(13.4) in 
the antiplatelet group, and 54.4%(38.2) in the control group (p < 0.001). 
Mean maximum amplitude was higher in controls than the antiplate-
let group (36.7 vs. 24.1, p = 0.025). Platelet dysfunction was observed 
in 7 controls; the dysfunction was not accounted for by antiplatelet 
therapy. Haemorrhagic expansion on CTH was not associated with 
increase or decrease in AA inhibition (p = 0.29).
Conclusions: This is the first prospective study in SEA patients. TEG-PM is 
able to detect platelet inhibition in SEA patients with sICH on antiplatelet. 
However, the overlap in platelet inhibition values between the antiplate-
let and control group may confound its clinical usefulness and defining 
suitable transfusion thresholds. This warrants further investigation.
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Introduction: Delayed ischaemic neurological deficit (DIND) rep-
resents the initial onset of a new focal or global neurological deficit 
(defined as a two-point decrease in neurological function). Detection 
and management of DIND after aneurysmal subarachnoid haemor-
rhage (aSAH) are very heterogeneous. Our study aims to provide a 
description of DIND episodes and applied therapeutic strategies, com-
paring them with functional outcomes.
Methods: A 7-year monocentric observational retrospective study of a 
total 270 consecutive aSAH treated patients to describe the deficit and 
compare only medical therapy and rescue therapy.
Results: Through electronic medical records, it was found that 
27.8% experienced DIND, typically around the 6.5th day, docu-
mented at discharge as clinical/angiographic evidence of vasos-
pasm, requiring specific treatment (Table). All patients with DIND 
received hemodynamic therapy; in 18 of them the deficit resolved 
(average saline bolus = 1.26 L/24 h; maximum mean dose of norepi-
nephrine = 0.18 mcg/kg/min; ∆mean arterial pressure = 24 mmHg). 
No episodes of rebleeding after the increased pressure. 57 patients 
required rescue therapy, with all of them receiving intra-arterial 
nimodipine; 57.9% underwent angioplasty. 87.7% needed external 
ventricular drainage. Episodes of high-ICP occurred in 63.2% of this 
group. The mean ICP value that triggered therapy was 24.5 mmHg; 
treatment involved hypertonic (47.4%), mannitol (36.8%) and 
decompressive craniectomy (10.7%). There was no significant dif-
ference between the two groups in terms of in-hospital mortality 
(23.5% vs. 17.9%). However, comparing the overall population with 
DIND patients, a significant difference was found in the functional 
outcome at discharge: respectively, went home 139 (52.1%) versus 
23 (31.5%).
Conclusions: The difficulty with DIND remains early recognition 
and the high functional impact among people in their working 
years. In this study, vasopressors have been shown to be effective 
treatment strategies without evidence of increased complications/
poor-outcome.
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Table (abstract P030) Comparison of baseline characteristics 
between DIND patients receiving medical therapy only and those 
requiring rescue therapy

Only medical 
therapy N = 18

Rescue therapy N = 57

Female; Age > 70, yes (%) 15 (83.3); 4 (22.2) 39(68.4); 8 (14)

Hypertension 7 (38.9) 22 (38.6)

WFNS grading scale > 3 6 (33.3) 21 (36.8)

mFisher > 2 14 (77.8) 42 (73.7)

Spoke access 4 (22.2) 29 (50.9)

Anterior circulation aneu‑
rysm

17 (94.4) 54 (94.7)

Pre procedural rebleeding 3 (16.7) 11 (19.3)
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Introduction: The aim of this study is to assess if early systemic insults 
(SIs) have a different impact on neuronal and glial cells, and conse-
quently on three brain injury biomarkers (GFAP, t-Tau and UCH-L1) and 
their ratios (UCH-L1/GFAP and t-Tau/GFAP). SIs, specifically hypoxemia 
and hypotension, aggravate brain damage following traumatic brain 
injury (TBI) and are associated with injury severity, treatment intensity 
in the intensive care unit (ICU), and patient outcomes.
Methods: We extracted data from ICU patients recruited for the 
CENTER-TBI study and divided them into four groups according to the 
occurrence of SIs in the prehospital setting: hypoxemia  (SpO2 < 90%), 
hypotension (SB p < 90  mmHg), both, no SIs. We then compared 
neuronal (expressed by the release of UCH-L1 and t-Tau) and glial 
(expressed by the release of GFAP) injury and the biomarker ratios 
among the groups.
Results: A total of 1695 patients were included in the analysis. The 
impact of SIs on neuronal and glial injury showed significant dif-
ferences among the four groups (Table). UCH-L1 and t-Tau levels 
were higher in the presence of hypotension and both SIs compared 
to the no-SIs group, whereas they showed only a slight increase in 
the case of hypoxemia alone. Conversely, GFAP values did not differ 
significantly among the four groups. Additionally, the UCHL-1/GFAP 
and t-Tau/GFAP ratios displayed higher values in hypotension and 
both SIs groups and minimum values in patients without SIs or with 
hypoxemia only.
Conclusions: Early SIs led to the release of brain injury biomarkers, 
with a more significant increase in biomarkers of cell body and axonal 
injury than of glial injury. Moreover, there was a clear hierarchy among 

the four groups, with patients affected by hypotension and both SIs 
showing the highest values. This was further confirmed by the rise in 
the two ratios. These findings could have potential implications for 
the management of hypotension and hypoxemia in the prehospital 
setting.

Table (abstract P032) Results

No SIs Hypoxemia Hypoten‑
sion

Both

N (%) 1280 (75.5) 158 (9.3) 142 (8.4) 115 (6.8)

UCH‑L1*** 245.90 
(108.8, 
531.7)

344.50 
(182.5, 
717.9)

362.71 
(177.8, 
849.4)

449.03 (240.1, 
887.9)

t‑Tau*** 6.29 (3.0, 
13.4)

7.90 (4.1, 
18.6)

9.43 (4.6, 
20.7)

10.43 (5.5, 
19.3)

GFAP° 14.66 (4.8, 
36.7)

17.63 (7.5, 
41.2)

15.92 (5.7, 
42.7)

17.18 (6.0, 
50.8)

Ratios

 UCH‑L1/
GFAP***

16.86 (11.9, 
26.7)

17.44 (11.95, 
33.3)

20.38 (14.4, 
30.4)

23.19 (15.2, 
53.1)

 t‑Tau/
GFAP*

0.47 (0.3, 
0.8)

0.43 (0.3, 
0.96)

0.56 (0.3, 
1.1)

0.62 (0.4, 1.4)

Data are median (IQR); first value; Abbreviations: GFAP = glial fibrillary 
acidic protein (mcg/L), UCH-L1 = ubiquitin C-terminal hydrolase L1 (pg/mL), 
t-Tau = total Tau (pg/mL). Kruskal–Wallis test for the comparison of SIs groups.  
P value signif. codes: *** < 0.001, **0.001; *0.01; °0.1
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Introduction: Cerebral autoregulation (CA) maintains cerebral blood 
flow (CBF) within a lower limit (LLA) and an upper limit (ULA) of perfu-
sion pressure range. There is wide intra-patient LLA and ULA variabil-
ity. Perioperative exposure to mean arterial pressure (MAP) outside 
of these limits is presumably linked to postoperative complications. 
We have developed a novel index, the Cerebral Adaptive Index (CAI), 
which quantifies the effectiveness of CA in real-time on a 0–100 
scale. CAI is derived from MAP and regional cerebral oxygen satura-
tion  (StO2) measurements based on modified coherence analysis. We 
sought to validate the capability of CAI to characterize the status of CA 
against CA labels obtained from simultaneous measurements of MAP 
and transcranial doppler (TCD) CBF velocity (CBFV).
Methods: We conducted a prospective observational study in 50 sur-
gical patients to simultaneously collect MAP, cerebral  StO2, and CBFV 
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data. Individual plots of CBFV versus MAP were constructed and the 
LLA and ULA determined. CAI values were generated by postprocess-
ing MAP and cerebral  StO2 data through the CAI algorithm. Receiver 
Operating Characteristic (ROC) analysis was then conducted to assess 
the capability of CAI to discriminate the two classes: 1. The dysfunc-
tional autoregulation class, where MAP is beyond the individual LLA/
ULA limits; 2. The functional autoregulation class, where MAP is within 
the LLA/ULA limits.
Results: Enrolled patients (12 females, 38 males; mean ± SD age, 
63 ± 14  years), underwent cardiac (n = 27) or non-cardiac (n = 23) 
surgeries. The ROC analysis (Figure) shows area under the curve 
(AUC), sensitivity, and specificity of 0.94, 0.85, and 0.954, respectively. 
These results demonstrate the capability of CAI to discriminate the 
state of  functional autoregulation  from the state of  dysfunctional 
autoregulation.
Conclusions: Real-time monitoring of cerebral autoregulation based 
on MAP and regional cerebral  StO2 is feasible. The proposed CAI index 
may allow for personalized CA-oriented MAP targets.

Figure (abstract P033)  ROC curve for CAI. The reported values of 
sensitivity and specificity are obtained with a CAI threshold value 
of 45, chosen in order to minimize false positive (FP) rate while pre-
serving true positive (TP) rate. TP are dysfunctional autoregulation 
MAP data points with CAI values above threshold; FP are functional 
autoregulation MAP data points with CAI values above threshold.
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Introduction: A prospective cohort was conducted to establish 
the association between inflammatory cytokines and outcomes in 
patients with traumatic brain injury (TBI) admitted to the intensive 
care unit (ICU). The inflammatory response after TBI might play a 
major role in healing and recovery. However, a dysregulated inflamma-
tory response could be deleterious. A better understanding of these 
dynamics could improve TBI outcomes.
Methods: From December 2019 to August 2023, we conducted a pro-
spective cohort in a single Colombian center. Patients older than 17 y, 

admitted to the ICU for moderate and severe TBI, and an mRS < 3 were 
enrolled. Data was collected in RedCap, including demographics, the 
severity of the injury, lab tests, and hospital variables. Blood samples 
were drawn at 72 h post-injury. IL-1β, IL-6, and TNF-α levels were meas-
ured. Outcomes at 6 months were evaluated using the Glasgow Out-
come Scale-Extended (GOSE). The unfavorable outcome was defined 
as GOSE < 4. Univariate and multivariate analysis assessed the associa-
tion between inflammatory cytokines and GOSE. RStudio was used for 
the analysis.
Results: During the study, 96 patients were included. The median (IQR) 
age was 35.5 (24.2–53.7), and the most frequent cause was road traffic 
accidents (58%). 83/96 patients (86%) had severe TBI (AIS head ≥ 3). 
At 6-month follow-up, 41/96 (42%) had GOSE < 4. Univariate analysis 
revealed significant associations between unfavorable outcomes and 
age, head AIS, APACHE II, TNF-α, IL-1β, and IL-6 at 72  h. Multivariate 
logistic regression, adjusted by age, head trauma severity, and sys-
temic compromise, yielded three models for each cytokine. Following 
adjustment, IL-1β and TNF-α showed significant association (Table).
Conclusions: In this cohort, higher levels of IL-1B and TNF-α measured 
at 72 h post-injury were positively correlated to fatality and disability. 
Further research is needed to understand the role of inflammation 
after TBI and its use as a potential therapeutic target.
 

Table (abstract P034) Univariate and multivariate analysis of clini-
cal variables and cytokines with a 6-month unfavorable outcome in 
patients with TBI admitted to ICU

Variables Univariate 
analysis (OR 
[95% CI]; p 
value)

IL‑1β Multivar‑
iate analysis 
(OR [95% CI]; p 
value

TNF‑α Multi‑
variate analysis 
(OR [95% CI]; p 
value)

Age 1.04 [1.01–1.07]; 
0.01

1.06 [1.02–
1.11]; < 0.01

1.04 [1.01–1.09]; 
0.03

Admission GCS 0.77 [0.68–
0.88]; < 0.01

AIS head 3.10 [1.67–
5.76]; < 0.01

2.63 [1.08–6.36]; 
0.03

2.77 [1.07–7.16]; 
0.03

APACHE II 1.21 [1.10–
1.33]; < 0.01

1.21 [1.05–1.38]; 
0.01

1.21 [1.05–
1.40]; < 0.01

Interleukin‑1β 
at 72 h of 
admission

1.35 [0.93–1.95]; 
0.11

1.48 [1.01–2.18]; 
0.04

Interleukin 6 at 
72 h of admis‑
sion

1.01 [1.00–1.02]; 
0.04

Tumor necrosis 
factor‑α at 
72 h of admis‑
sion

1.14 [1.05–
1.23]; < 0.01

1.13 [1.03–1.25]; 
0.01
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Introduction: The Glasgow Coma Scale (GCS) is a classic clinical tool 
used to classify traumatic brain injury (TBI) severity at the emergency 
department (ED). The motor component of the GCS appears to be 
the most powerful predictor of outcome. Recently, some studies sug-
gested a new model by adding the pupil reactivity score to the motor 
component of GCS creating the Motor Score-Pupils (MS-P). We aimed 
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to evaluate if MS-P could have a higher impact on the mortality rate 
than the Glasgow Coma Scale in TBI admitted to the ED.
Methods: This observational prospective and analytical cohort study 
was conducted over 3 years in an universal hospital including patients 
admitted to the ED for traumatic brain injury. MS-P was calculated at 
admission by subtracting 0, 1, 2 points of the better motor response 
evaluated using GCS when pupils were bilaterally responsive, only one 
responsive and bilaterally irresponsive respectively with a variation 
of − 1 to 6 points. The primary end-point was the mortality at the ED. 
ROC curves were used to identify variables predicting mortality.
Results: One hundred and fifty six patients were included in our 
study. The mean age was 39 years [15–88] with a sex ratio of 4.8. The 
mean GCS was 12.95 [3–15]. The mean motor response was 5.37 [1–6]. 
The mean MS-P was 5.02 [-1–6]. For the pupils reactivity: 140 (89%) 
patients had bilateral response, 4 (2.6%) had only one response and 
12 (7.7%) had bilateral irresponsive. The mortality at the ED was shown 
in 12 patients (7.7%). The GCS and MS-P area under the curve for the 
mortality at the ED were respectively (p = 0.000; AUC = 0.883; 95% CI 
[0.810–0.957]) and (p = 0.000; AUC = 0.943; 95% CI [0.902–0.983]).
Conclusions: GCS and MS-P calculated on admission to the ED could 
both identify patients with traumatic brain injury at high risk of death. 
However, MS-P demonstrated useful discrimination and higher AUC 
value than the GCS for predicting mortality. This funding deserves 
more research in multicentre studies to be useful.
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Introduction: Traumatic brain injury (TBI) is the leading cause 
of mortality and morbidity in children and young adults in both 
developed and developing nations worldwide.  The severity of  the 
head trauma TBI  is assessed using the GCS score  and it is classi-
fied  as:  severe ≤ 8,  moderate 9–13,  mild ≥ 14. Treatments include: 
antiepileptic prophylaxis, management of intracranial hypertension in 
order to maintain cerebral perfusion pressure and ensuring adequate 
oxygen delivery. The use of intracranial pressure (ICP) monitoring has 
been postulated to be beneficial in patients with severe TBI, although 
studies investigating this hypothesis have reported conflicting 
results. The objective of this study  is to compare the mortality of the 
patients treated following ICP monitoring.
Methods: We retrospectively analyzed all the patients admitted to our 
ICU between January 2018 and June 2023.  We  collected the follow-
ing variables: gender, age, pre-intubation  GCS, whether they under-
went neurosurgical decompressive craniotomy,  ICP monitoring, AEDs 
and EEG results, length of stay (LoS) and outcome. For statistical analy-
sis Mann–Whitney-U test was used for comparing medians and Fish-
er’s test for group comparisons.
Results: We included 453 patients,  338  (74%)  were  male. 
Median  age  was  58  [37; 75]  years and a  median  pre-intubation 
GCS of 8  [6; 13]. 165  (36%) patients have  isolated TBI, 133 (29%) had 
ICP monitoring. The median days of LoS of the patients with ICP moni-
toring was higher than in the ones without ICP monitoring (14 [8; 22] 
vs. 8 [4; 13], p < 0.05)  but  there is a reduction in  mortality  with odds 
ratio of 2.11 (95% CI: 0.97, 5.12) [Table]. The same results are obtained 
by considering the population with GCS ≤ 8.

Conclusions: Our study highlights the effectiveness of ICP monitor-
ing in TBI, demonstrating an improvement in clinical outcome despite 
an  extended  LoS and possible mortality reduction. These findings 
emphasize the importance of considering ICP monitoring as  piv-
otal intervention especially in severe TBI management.
 

Table (abstract P036) Patient outcome: comparison between ICP 
monitoring and no ICP monitoring

ICP Monitoring No ICP 
Monitor‑
ing

p value

Discharged from ICU 123 264  < 0.05

Dead 9 41

P037  
Hemoglobin levels, transfusions and outcomes after traumatic 
brain injury. Data from CENTER‑TBI
A  Guglielmi1, F  Graziano2, M  Baggiani3, L  Patrini3, A Di  Cristofano4, E 
 Ioppolo5, FS  Taccone5, G  Citerio3

1University of Pavia‑IRCCS Policlinico San Matteo, Pavia, Department 
of Clinical‑Surgical Diagnostic and Paediatric Sciences, Unit 
of Anaesthesia and Intensive Care, Pavia, Italy, 2IRCCS Fondazione San 
Gerardo dei Tintori, NeuroIntensive Care Unit, Department Neuroscience, 
Monza, Italy, 3University of Pavia‑IRCCS Policlinico San Matteo, Pavia, 
Anaesthesia and Intensive Care Department Fondazione Pavia, Italy, 
4IRCCS Fondazione San Gerardo dei Tintori, School of Medicine 
and Surgery, University of Milano – Bicocca, Milan, Italy, 5Department 
of Intensive Care, Erasme Hospital, Université Libre de Bruxelles, Brussels, 
Belgium
Critical Care 2024, 28(Suppl 1): P037

Introduction: Uncertainties remain in TBI patients about hemoglobin 
(Hb) thresholds and red blood cell (RBC) transfusion strategies. Our 
aim was to describe hemoglobin values and RBC transfusion in TBI 
admitted to ICU.
Methods: Secondary analysis of CENTER-TBI, a multicenter, prospec-
tive, observational study on a large cohort of TBI patients. We included 
all the patients admitted to ICU, with Hb data available at admission 
and during first week.
Results: 1385 TBI patients admitted to ICU had a hemoglobin value 
at baseline (mean ISS 32 (sd = 15). At admission the mean value of 
hemoglobin was of 12.9 (± 1.9) g/dL decreasing at the end of the first 
week in ICU, 9.8 (± 1.5) g/dL. Patients with Hb values lower than di 
7.5 or 9.5  g/dL were 0.4% (n = 5) and 5.6% (n = 77) while at the end 
of the first week were 3.7% (n = 24) and 42.6% (n = 276). The median 
fluids balance over the first week in ICU was 1.08L (QI–QIII = − 0.09 to 
3.70). 23% (318) underwent RBC transfusion, with 156 (49%) needing 
more than 1 unit of RBC. Median Hb values before transfusion were 
8.40  g/dL (QI–Q3 = 7.7–9.1) with high variability amongst centers 
and countries with a range from 5.9 g/dL to 14.3 g/dL and 7.3 g/dL to 
14.3  g/dL in centers and countries, respectively. No univocal transfu-
sion policy was identified, with a prevalence of liberal strategy within 
countries (Figure). No differences in Hb values before transfusion were 
found between patients with poor and good neurological outcomes 
(8.44  g/dL, sd = 1.10, and 8.64  g/dL, sd = 1.46, p = 0.166). The same 
results were obtained when considering mortality at 6 months as an 
outcome.
Conclusions: A reduction of Hb values during first week of ICU admis-
sion were observed in our cohort. Hb less than 7.5 g/dL is uncommon 
in TBI patients and only a low percentage of patient need an RBC 
transfusion during ICU stay. Transfusion policy is heterogenous and 
seem not strictly following current guidelines indications.  Although 
Hb values differs among patients, this seems to have not an impact on 
long term outcome.
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Figure (abstract P037) Box and whisker plot: values of Hb before 
transfusion in each country, considering centers with more than 15 
observations. Median values are indicated.
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Introduction: Our study aims to provide a comprehensive overview 
of early extracranial surgery in patients with traumatic brain injuries 
(TBIs) and its correlation with systemic insults (SIs), specifically hypo-
tension and hypoxia.
Methods: We analyzed TBIs admitted to 66 intensive care units partici-
pating in the CENTER-TBI study. We focused on acute care needs and 
interventions during the ICU stay, with particular attention to extrac-
ranial surgery (ES) performed within the first 48 h. Utilizing a logistic 
regression model, we assessed potential predictors, including SIs.
Results: Out of 1695 patients, 258 (15.2%) underwent ES within the 
initial 48  h. These patients tended to be younger and had a higher 
total Injury Severity Scale than those without ES (Table). In a multivari-
able analysis:
- Hypotension alone and both SIs were identified as factors associated 
with an increased risk of undergoing extracranial surgery within 48 h 
(OR 2.6, 95% CI 1.6–4.1, p < 0.001; and OR 2.1, 95% CI 1.2–3.5, p = 0.005; 
respectively).
- Higher Abbreviated Injury Scale (AIS) scores (> 3) in specific extrac-
ranial body regions, such as the abdomen and pelvis (OR 2.4, 95% CI 
1.7–3.5), extremities (OR = 5.9, 95% CI 4.3–8.3), and spine (OR 1.4, 95% 
CI 0.9–2.1), were also associated with an elevated risk.
- Evaluating GOSE score in  patients undergoing ES, we have found 
both more moderate and disability (34.5% and 33.3% vs. 24.8% and 
20.4%), but mortality at 6 months was lower (13.2% vs. 24.1%).
Conclusions: The need for surgical interventions increases with the 
severity of trauma and with Systemic Insults (SIs). This has an impact on 

clinical outcomes: ES do not increase mortality at 6 months but these 
patients are more susceptible to an increased disability, both moderate 
and severe. Identifying these populations at hospital admission could 
facilitate the healing process and identify their clinical needs.

Table (abstract P038) Patient characteristics

Overall 
(1695)

Extracranial 
surgery 
(258)

No extracra‑
nial surgery 
(1437)

p

Age (mean 
(SD))

50.41 (19.34) 44.15 (17.98) 51.54 (19.37)  < 0.001

Road traffic 
accident

741 (45.2) 177 (69.7) 564 (40.7)  < 0.001

Total ISS 
(mean (SD))

33.61 (16.18) 45.05 (15.37) 31.56 (15.46)  < 0.001

Classification 
(%)—both

115 ( 6.8) 37 (14.3) 78 ( 5.4)  < 0.001

Hypotension 142 ( 8.4) 50 (19.4) 92 ( 6.4)

Hypoxia 158 ( 9.3) 27 (10.5) 131 ( 9.1)

Mortality % 
(6 months)

380 (22.4) 34 (13.2) 346 (24.1)  < 0.001
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Introduction: Traumatic spinal cord injury (TSCI) has a significant 
impact on mortality and morbidity, with a substantial burden on 
healthcare systems. This condition stands as a leading cause of disabil-
ity, especially among young people. Our aim was to report the clinical 
characteristics of patients admitted with TSCI to the Neurotrauma and 
Rehabilitation Intensive Care Unit at Vall d’Hebron University Hospital, 
Barcelona (ICU-HVH).
Methods: A descriptive, cross-sectional, retrospective study was con-
ducted on TSCI patients in the ICU-HVH, utilizing epidemiological, 
clinical, surgical, and treatment parameters. The clinical evolution of 
patients was assessed using the Glasgow Outcome Scale (GOS) at 3 
and 6 months.
Results: 195 patients (84% males) were treated. Mean age was 
51 ± 19  years [14–87], average length of stay was 9 ± 12  days [0–85]. 
Most common causes were: same level falls (30%), motor vehicle acci-
dents (21%), sports accidents (16%) and, different level falls (13%). 
Most patients presented cervical spinal cord injuries (69%), of which 
63% were incomplete; 30% had thoracic spinal cord injuries, of which 
62% were complete (p < 0.005). 45% of cervical TSCI received corti-
coids. Fracture site stabilization was performed in 90% of patients, 
annual increase within the first 24 h, increased from 6% in 2019 to 57% 
in 2022. After 72 h a progressive decrease in surgeries was observed 
(54–15%; p < 0.001). At 6 months, the percentage of patients with good 
recovery increased to 27% (p < 0.001). Patients operated on within 
the first 24 h exhibited a 37% good recovery on the GOS at 3 months 
(p < 0.001). At 6 months, 13% patients walked without assistance, 3% 
with crutches or a walker, and 57% used a wheelchair.
Conclusions: There is an increasing trend in both the number and 
early timing of interventions. Early intervention in TSCI patients 
reflects a better prognosis at 3  months, resulting in lower rehabilita-
tion therapy costs.
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patients and defining new parameters to be added to trauma scores
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Introduction: Many scoring systems have been evaluated in predict-
ing mortality and prognosis of trauma patients, but their superiority 
and reliability over each other are still not sufficient. In this study, it 
was aimed to determine the parameters that could effect mortality 
and prognosis in order to determine the parameters that should be 
used for a new scoring system.
Methods: Polytrauma patients hospitalized in the ICU of a university 
hospital between June 2020 and June 2023 were retrospectively eval-
uated. Patients’ files, archive records and hospital automation record-
ing systems were examined in detail. Age, gender, chronic disease, 
trauma etiology, APACHE-2 and weighted revised trauma score, Glas-
gow coma scores (GCS) at admission to the ICU, ATLS 10 score, length 
of stay in the ICU, length of hospital stay, mortality rates were evalu-
ated. Lactate levels for the first 5 days were evaluated. Mann Whitney 
U-Test  was used for comparisons between groups, and chi-square or 
Fisher’s exact test was used for comparisons of categorical variables. 
Spearman’s correlation analysis was used to examine the relationship 
between continuous variables.
Results: A total of 4053 patients were treated in the ICU between 
the specified dates and a total of 96 patients with a diagnosis of 
polytrauma were included in the study. The median age of the pol-
ytrauma patients was 43 and 68.8% (n:66) of them were male. There 
was statistically significant difference between survivors and nonsur-
vivors in terms of APACHE-2, revised trauma score, GCS at admission 
to ICU, ATLS 10 score, lactate levels at 2, 3, 4 and 5 days. Presence of 
thoracic trauma and ATLS 10 score were correlated with length of stay 
in ICU.
Conclusions: As we reported that nonsurvivors’ mean GCS points 
were significantly lower than survivors’, we concluded that a score that 
designed to predict mortality of polytrauma patients should be mostly 
dominated by GCS. The predictability of the first 5 days lactate levels 
should be examined to use as a parameter of a mortality score.

P041  
Impact of E‑FAST and massive transfusion in polytrauma approach
AR Simões, M Sequeira, L Simões, L Linhares, E Trigo, P Martins
Centro Hospitalar e Universitário de Coimbra, Serviço Medicina Intensiva, 
Coimbra, Portugal
Critical Care 2024, 28(Suppl 1): P041

Introduction: Trauma patients frequently suffer hemorrhagic shock 
and its rapid control impacts the patient’s outcome. Massive transfu-
sion (MT) usually involves administering 10 or more units of whole 
blood or packed red blood cells (PRBCs) within 24  h.  Extended 
Focused Assessment with Sonography for Trauma (E-FAST) is a point-
of-care ultrasound easily performed in the emergency room (ER) to 
detect internal bleeding, enabling early treatment. To assess the out-
come and efficacy of the Trauma Fast Track protocol (TFT) in trauma 
patients admitted to the intensive care unit (ICU), focusing on those 
with a positive E-FAST at the ER.
Methods: Retrospective study of severe trauma patients from TFT 
admitted in the ICU with a positive E-FAST at the ER in the trauma 
center of the center region of Portugal, from November 2020 to 
August 2023.

Results: 159 patients were admitted in TFT protocol. 31% (n = 50) 
were submitted to E-FAST and of those 28% had a positive E-FAST 
(n = 14) with a mean TRISS score of 52.15%. Road accidents accounted 
for 83% of major causes of lesion. 12 patients were included in this 
study. E-FAST revealed 10 cases of hemoperitoneum, 3 of pneumo-
thorax and 1 of pleural effusion. 60% initiated the MT protocol with 
a median ratio of 4.25:0.42:1.75 PRBCs, plasma and platelets within 
24 h. 83% were submitted to emergent surgery (80% exploratory lapa-
rotomy). The median time to emergent surgery was 1.97 h. Overall, in-
hospital mortality was 42% (40% due to coagulation dysfunction).
Conclusions: E-FAST was performed in 31% of patients because TFT 
protocol only considers its implementation in unstable patients. An 
effective implementation of MT protocol demands a standardized 
approach, ongoing education and a continuous review of procedures. 
The analysis of the total volume of blood products revealed a disparity 
in relation to the recommended ratio of 1:1:1. This gap suggests the 
need for a review of procedures to ensure an approach aligned with 
the best practices and prevent coagulopathy.

P043  
D‑dimer levels at the time of admission to hospital as predictor 
of outcome in trauma patients. A prospective observational study
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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 
hyper coagulopathy. Hence, in trauma, measuring DD levels may be 
helpful in providing useful prognostic information. So, our study tried 
to find whether DD levels at the time of admission can be a predictor 
to the outcome of patients.
Methods: This prospective observational study involved 205 adult 
patients of age group 18–60  years coming to trauma emergency 
within 24 h of injury and blood samples collected within this period. 
The primary outcome was to assess whether DD levels at the time 
of admission predicts outcome. Association of DD levels with injury 
severity score (ISS), with blunt or penetrating trauma, time from injury 
to admission (TIA), and to hospital stay were secondary outcomes. 
Value of DD > 250  ng/mL were considered elevated. For ease of sta-
tistical analysis, patients were divided into two groups—ISS < 16 and 
ISS ≥ 16. We also divided the patients on basis of TIA; within 6 h and 
more than 6 h of injury.
Results: The DD level were significantly high in patients who died then 
those who were discharged. [1316.28 (384.5, 3331.18) vs. 498.03 (140, 
693), p = 0.041] (Figure). Blunt trauma victims had significant high 
levels than penetrating [1280 (565, 3377) vs. 162 (82, 526), p = 0.001]. 
ISS < 16, TIA < 6 h and hospital stay had lesser DD levels but of no sig-
nificant difference. 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 compared. There was no statistically significant 
difference.
Conclusions: Our study found that high DD levels at admission 
among non-survivors. Similarly, blunt trauma had increased levels 
than penetrating trauma victims. Hence, DD values at admission can 
be a useful screening tool to predict outcome.
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Figure (abstract P043) D-dimer levels among death and discharge 
patients, in relations to ISS, type of injury, time to injury and hospital 
stay.
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Introduction: Low fibrinogen levels are characteristic of acquired 
fibrinogen deficiency, observed in trauma due to haemodilution and 
loss of clotting factors associated with major haemorrhage. This can 
be treated with fibrinogen sources, including human fibrinogen con-
centrate. The aim of this analysis was to extract the data from patients 
in the FORMA-10 study treated for non-surgical, trauma-related 
bleeding.
Methods: FORMA-10 [1] was a retrospective, observational, non-
interventional study in patients with fibrinogen deficiency receiving 
fibrinogen concentrate (Fibryga®) from December 2017 to February 
2020 in 6 study centres in France. The study evaluated real-world use 
of fibrinogen concentrate for the on-demand treatment of bleeding 
and in surgical prophylaxis. The primary endpoint was the indication 
and dose for fibrinogen concentrate use, with secondary endpoints 
including a measure of treatment success. For this sub-analysis, the 
FORMA-10 datasets were searched to extract available data regarding 
patients with trauma-related bleeding.
Results: FORMA-10 included 8 patients (11.3%) with non-surgi-
cal, trauma-related bleeding, comprising 7 males and 1 female, all 
aged ≥ 18  years. These patients had a mean age of 43.6  years and 
a mean weight of 73.5  kg. Mean baseline plasma fibrinogen lev-
els (n = 7 reported) were 1.34 ± 0.54  g/L. The mean initial dose of 
Fibryga®  administered for trauma-related bleeding was 2 ± 0.93  g 
or 28.65 ± 16.74  mg/kg, and mean total dose was 2.88 ± 1.25  g or 
40.83 ± 20.01 mg/kg with a mean of 1.63 doses per patient. Treatment 
success (defined as complete cessation of bleeding or < 20% decrease 
in haemoglobin) for on-demand treatment for non-surgical bleeding 
episodes in these patients (n = 7) was 100%. No adverse drug reac-
tions were documented.
Conclusions: This contemporary, real-life data set indicates that fibrin-
ogen concentrate is successfully used in the management of non-sur-
gical trauma-related bleeding in a European healthcare setting.
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Introduction: This LEX-209 subanalysis assessed efficacy and safety 
of four-factor prothrombin complex concentrate (4F-PCC), irre-
spective of concomitant vitamin K therapy. LEX-209 was a Phase 
3 non-inferiority randomized control trial of an investigational 
4F-PCC (Octaplex®, Octapharma), which demonstrated hemostatic 
non-inferiority to the FDA-approved control 4F-PCC (Kcentra®, CSL 
Behring) in rapid vitamin K antagonist (VKA) reversal before urgent 
surgery (p < 0.001).
Methods: In LEX-209, patients aged ≥ 18 years on VKA therapy with 
an international normalized ratio (INR) ≥ 2.0 and anticipating signifi-
cant bleeding risk (≥ 50  mL) were enrolled across 24  United States 
and European hospitals. Randomized patients (1:1) received a single 
intravenous 4F-PCC infusion dosed by body weight and baseline 
INR. Concomitant vitamin K was administered unless VKA anticoagu-
lation was required 24 h post-surgery. The primary endpoint, hemo-
static non-inferiority, was evaluated by a blinded Independent 
Endpoint Adjudication Board using a surgeon-assessed objective 
scale. Additional endpoints included INR correction and safety.
Results: Baseline characteristics were comparable between inves-
tigational (n = 105) and control (n = 103) groups. Median 4F-PCC 
dose was 25  IU/kg (both groups). Most patients received concomi-
tant vitamin K (75.2% investigational; 68.9% control). Investigational 
4F-PCC demonstrated non-inferiority to control 4F-PCC, irrespec-
tive of vitamin K administration (Table). The proportion of patients 
achieving INR ≤ 1.5 at 30 min post-infusion was higher for investiga-
tional 4F-PCC compared to control, with similar safety profiles.
Conclusions: Investigational 4F-PCC was hemostatically non-infe-
rior to control 4F-PCC for rapid VKA reversal in patients requiring 
urgent surgery with significant bleeding risk, regardless of con-
comitant vitamin K therapy. These findings support consideration of 
investigational 4F-PCC as a therapeutic option for surgical patients 
requiring rapid VKA reversal.

Table (abstract P045) Hemostatic efficacy and safety of 4F-PCC for 
urgent surgery requiring rapid VKA reversal with and without concom-
itant vitamin K therapy in the LEX-209 sub-analysis

4F‑PCC Investi‑
gational 
(n = 79)

Control 
(n = 71)

Investi‑
gational 
(n = 26)

Control 
(n = 32)

Con‑
comitant 
vitamin K

Yes Yes No No

Effective 
hemosta‑
sis, n (%)

73 (92.4%) 66 (93.0%) 26 (100%) 31 (96.9%)
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4F‑PCC Investi‑
gational 
(n = 79)

Control 
(n = 71)

Investi‑
gational 
(n = 26)

Control 
(n = 32)

Proportional 
efficacy 
difference 
(95% CI) p 
value

 − 0.006 
(− 0.103: 
0.092); 
0.002

– 0.031 
(− 0.118: 
0.181); 
0.009

–

30 min post‑
infusion 
INR ≤ 1.5, 
n (%):

63 (79.7%) 54 (76.1%) 19 (73.1%) 20 (62.5%)

Proportional 
INR differ‑
ence (95% 
CI)

0.037 
(− 0.096: 
0.170)

– 0.106 
(− 0.139: 
0.351)

–

Any TEAE 67 (84.8%) 59 (83.1%) 19 (73.1%) 21 (65.6%)

Any serious 
TEAE

11 (13.9%) 6 (8.5%) 2 (7.7%) –

4F-PCC, four-factor prothrombin complex concentrate; CI confidence 
interval; INR, international normalized ratio; TEAE, treatment emergent 
adverse event; VKA vitamin K antagonist.

P046  
Impact of increasing concentration of direct oral anticoagulants 
and their impact on ROTEM variables: an experimental study
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Introduction: Direct oral anticoagulants (DOAC) have become 
increasingly common and replaced warfarin in many instances. 
Despite DOACs being used in clinical practice for over 10 years there 
is still no readily available and accredited laboratory test to assess 
the anticoagulative effect of the different concentrations of differ-
ent DOACs. Rotational thromboelastometry (ROTEM) is a widespread 
point-of-care instrument that has the potential to be used for this 
assessment. The primary aim was to investigate how the ROTEM vari-
able clotting time (CT) in the EXTEM assay was affected by increas-
ing concentrations of rivaroxaban. Secondary aims were to evaluate 
the impact of different concentrations of rivaroxaban, dabigatran and 
apixaban on the ROTEM variables CT, clot formation time (CFT) and 
α-angle.
Methods: Blood from twelve healthy volunteers for each DOAC 
was spiked to anticipated concentrations between 0 and 1000 µg/L. 
These different concentrations were analyzed in four different 
ROTEM assays (INTEM, EXTEM, FIBTEM and HEPTEM). CT, CFT and 
α-angle were measured in each assay. Chromogenic anti-IIa and anti-
Xa assays were used to determine the actual concentration of the 
modified samples.
Results: The concentrations of all three DOACs were proportional to 
the CT of the four ROTEM assays (Figure). Rivaroxaban presented a 
significant increase in CT-EXTEM for the 200–1000 µg/L concentration 
compared to baseline. CFT and α-angle were affected mostly in supra-
therapeutic concentrations and primarily in the INTEM assay for all the 
tested DOACs.
Conclusions: We demonstrated that CT-EXTEM was affected by 
the increasing concentrations of rivaroxaban with a linear dose-
dependent prolongation. CT in the other ROTEM assays was 
also affected in a similar manner while the impact on increasing 
DOAC concentrations on CFT and α-angle were not significant.  In 
clinical practice, CT can be used as a surrogate marker for DOAC 
concentration.

Figure (abstract P046) Linear regression of clotting time (CT) value 
depending on actual concentration of DOAC in EXTEM-, FIBTEM-, 
INTEM- and HEPTEM-assays. The estimated equations for the different 
slopes are given. The slopes between all DOACs in all diagrams were 
different from each other (p < 0.0001) except for the slopes of rivaroxa-
ban and dabigatran in the EXTEM- and FIBTEM-assays.
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Impact of red blood cell transfusion on physiologic parameters 
suggestive of anemia intolerance in critically ill children
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Introduction: Some intensivists use physiological parameters in 
addition to the hemoglobin (Hb) concentration to give a red blood 
cell (RBC) transfusion. The reliability of such indicators remains to 
be determined. We used the dataset of P-OpTTICCA (NCT03871244) 
to study the impact of RBC transfusions on physiological param-
eters suggestive of anemia intolerance and the need for a RBC 
transfusion.
Methods: P-OpTTICCA was a pilot randomized controlled trial 
conducted in 4 PICUs in Canada, France, and the United Kingdom. 
Patients were allocated to an Hb threshold of 70  g/L (intervention 
arm) or to usual care (controls). Hb and five physiological parame-
ters that can suggest anemia intolerance  (PaO2,  FiO2,  PaO2/FiO2 ratio, 
 ScvO2 and blood lactate) were collected prospectively.
Results: The data of the two RCT arms were merged, given that all 
demographic baseline data and outcomes were similar in the two 
arms. We included 120 patients (median age: 75.0 ± 72.2  months) 
of whom 68 (56.7%) were male and 46 (38.3%) under mechanical 
ventilation. In the cohort, 39 (32.5%) were transfused for a total of 
89 RBC transfusions, and 81 (67.6%) were not. Both  PaO2/FiO2 ratio 
and  ScvO2 were higher before the 1st  transfusion in the trans-
fused group than during the entire PICU stay in the non-transfused 
patients (p = 0.003 and p = 0.0041). Blood lactate was similar. The 
change of physiological parameters measured before and after the 
1st  RBC transfusion in those 39 transfused participants, showed 
an increased Hb concentration (∆: + 22.0 ± 15.3  g/L, p < 0.001) and 
a decreased blood lactate[1.8 ± 2.5–1.5 ± 1.8  mmol/L, (p = 0.07)] 
even though it was > 2  mmol/L in only 11 out of the 37 transfused 
patients (29.7%).
Conclusions: In anemic critically ill children, a RBC transfusion 
increased the Hb concentration, decreased the blood lactate level, 
but did not change significantly pre- and post-transfusion values of 
four other potential physiological parameters suggestive of anemia 
intolerance.
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Introduction: Coagulopathy is a well-known complication of corona-
virus disease 2019 (COVID-19). However, there are limited data on the 
prevalence and significance of disseminated intravascular coagulation 
(DIC) in COVID-19. We aimed to investigate the prevalence of  DIC in 
COVID-19 and test  the hypothesis that DIC is independently associ-
ated with a poor prognosis in patients with COVID-19.
Methods: A multicenter retrospective cohort study was conducted 
using large-scale COVID-19 registry data from hospitalized adult 
patients diagnosed  with COVID-19. The patients were classified into 
DIC and non-DIC groups based on the diagnosis on admission (day 1) 
and the diagnosis on any of days 1, 4, 8, and 15.
Results: A  total  of  23,054 patients were included and were divided 
into 264 DIC patients and 22,790 non-DIC patients on day 1. A total of 
1654 patients diagnosed with DIC on  any of the days 1 to 15 were 
divided into 181 DIC patients and 1473 non-DIC patients. The preva-
lence of DIC on day 1 was 1.1%, which increased to 10.9% by day 15. 
The diagnosis of DIC on day 1 had moderate predictive performance 
for the development of multiple organ dysfunction syndrome (MODS) 
on day 4 and in-hospital death, and was independently associated 
with MODS and in-hospital death. The diagnosis of DIC on days 1 to 15, 
especially those diagnosed with DIC on days 8 and 15, was associated 
with a lower survival probability in comparison to patients without 
DIC and it also showed a significant association with in-hospital death 
in COVID-19 patients.
Conclusions: While it is not common, DIC, particularly when occurring 
later in the course, significantly contributes to the development of a 
poor prognosis in individuals with COVID-19.

P049  
Effects of therapeutic anticoagulation and high dose 
dexamethasone on mortality in patients with COVID‑19 pneumonia 
admitted to the intensive care unit (ICU)
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Introduction: Therapeutic anticoagulation in critically ill patients with 
COVID-19 pneumonia remains controversial. This study evaluated 
the effects of therapeutic anticoagulation combined with high dose 
dexamethasone on mortality and length of stay among patients with 
COVID-19 pneumonia admitted to ICU.
Methods: A retrospective, observational, single-centre study in a 
community hospital ICU was performed from April 1, 2020 to June 
30, 2021. Adults admitted to the ICU for COVID-19 pneumonia con-
firmed by polymerase chain reaction were included. Patients were 
excluded if they were pregnant or admitted to the ICU for reasons 
other than COVID-19 pneumonia. Participants received high-dose 
intravenous  (IV) dexamethasone and therapeutic anticoagulation 
with IV heparin or low molecular weight heparin for a total of 28 days, 
or until ICU discharge, whichever came first. Outcomes included ICU 
mortality and length of stay (LOS). Chi-square and Kruskal–Wallis tests 
were used for mortality and LOS analyses. A stepwise binary logistic 
regression analysis used ICU mortality as the dependent variable 
while the independent variables were anticoagulation, bleeding, renal 
insufficiency, coronary artery disease, and heart failure. P to enter and 
remove were 0.15.
Results: Among the 146  patients studied, 100 received IV heparin 
to maintain aPTT at 70–100 s (group H), 22 received dalteparin 200 

units/kg subcutaneously (SQ) daily (group L), and 24 received hepa-
rin 5000 units SQ twice daily or dalteparin 5000 units SQ daily (group 
P). Mortality was 40%, 23%, 58%, for groups H, L, and P, respectively 
(p = 0.045). Age (p = 0.021), bleeding (p < 0.001), and renal insuffi-
ciency (p = 0.063) were independent predictors of ICU mortality. The 
median (Q1, Q3) ICU length of stay was 10 (6, 17), 7 (4, 12), and 8 (4, 
26) days for groups H, L, and P, respectively (p = 0.095).
Conclusions: Therapeutic dalteparin combined with high dose dex-
amethasone was associated with a mortality benefit in patients with 
COVID-19 pneumonia who were admitted to ICU.
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Introduction: In Chile, neoplastic diseases have become the leading 
cause of death, surpassing cardiovascular diseases. In recent years, 
better clinical outcomes have been described in critically ill oncologi-
cal patients, leading to their consideration for support in critical care 
units [1, 2]. However, in Chile, the proportion of critical patients with a 
history of cancer is unknown. This study aimed to describe the popula-
tion of critically ill oncological patients in Chile and determine the pro-
portion of critical patients who had cancer.
Methods: This study analyzed the 2019 Diagnosis Related Group 
(DRG) data, covering hospitalizations from November 1, 2018, to 
December 31, 2019. Patients were categorized by their presence in 
critical care units and oncological status per ICD-10. Comparisons 
between groups were conducted using Chi-squared and Student’s 
T-tests via SPSS software. Key focus areas included hospital stay length 
and mortality rates. Ethical approval was granted based on data ano-
nymity, negating the need for informed consent.
Results: In our study, we identified 727,979 patients, among whom 
63,509 (8.7%) required care in critical care units. Of these critically ill 
patients, 13,238 (20.8%) were diagnosed with oncological conditions, 
predominantly solid neoplasms, accounting for 80% of these cases. 
Interestingly, a higher percentage of hospitalized oncological patients 
(15.9%) required critical care compared to their non-oncological coun-
terparts (7.8%; p < 0.001). The detailed comparative analysis between 
oncological and non-oncological patient groups is comprehensively 
presented in the Table.
Conclusions: Nationally, one-fifth of critically ill patients were onco-
logical, with significant variability among regions. Hospitalized 
oncological patients proportionally use more critical care units than 
non-oncological ones. Hospital stay and hospital mortality are higher 
in oncological patients.

References
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Table (abstract P050) Comparative analysis of oncological versus 
non-oncological patients

Variable Critically ill 
oncologi‑
cal patients 
(N = 13,238)

Critically ill 
non‑oncolog‑
ical patients 
(N = 50,271)

Significance

Male, N (%) 7,061 (53.3) 27,896 (55.5)  < 0.001

Age, years, mean 
(SD)

60 (18) 59 (18)  < 0.001
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Variable Critically ill 
oncologi‑
cal patients 
(N = 13,238)

Critically ill 
non‑oncolog‑
ical patients 
(N = 50,271)

Significance

Acute respiratory 
failure, N (%)

1,384 (10.5) 5,166 (10.3) 0.548

Sepsis, N (%) 1,893 (14.3) 2,896 (5.8)  < 0.001

Hospital length 
of stay, days, 
mean (SD)

14 (12) 11 (10)  < 0.001

ICU mortality, 
N (%)

882 (6.7) 2,231 (4.4)  < 0.001

Hospital mortal‑
ity, N (%)

193 (14.6) 5,630 (11.2)  < 0.001
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Introduction: After the publication of three ICU-trials  [1–3], which 
indicated that the utilization of hydroxyethyl starch (HES) adversely 
affects mortality in critically ill patients, the European Medicines 
Agency advised suspending the marketing authorization for HES. 
Despite this data has been questioned concerning  generalizability 
regarding intraoperative use [4], and the fact that most trials focusing 
on goal-directed therapy in perioperative medicine have employed 
colloid boluses  [5], there is only a small number of studies that have 
compared the use of HES and crystalloids in major surgery.
Methods: We analyzed the publicly available INSPIRE dataset [6] using 
propensity score matching to compare intraoperative use of HES ver-
sus HES-free volume therapy regarding hospital mortality in patients 
undergoing major surgery (> 2  h duration, postoperative ICU admis-
sion). The propensity score for intraoperative receipt of HES was calcu-
lated using multivariable logistic regression with covariates that affect 
both the receipt of HES and mortality, a 1:1 nearest-neighbor match-
ing algorithm without replacement and a caliper width of 0.1.
Results: The matched cohort included 4458 patients. Hospital mortal-
ity in patients who intraoperatively received HES was 5.9% (132/2229), 
versus 5.1% (114/2229) in patients who only received crystalloids. The 
odds ratio for hospital mortality in patients treated with HES was 1.17 
(95% CI 0.90–1.51, p = 0.24).
Conclusions: The intraoperative use of HES was not associated with 
significantly higher hospital mortality in a large propensity score 
matched dataset of patients undergoing major surgery.
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Introduction: Corrected carotid artery flow time (ccFT) assessed by 
ultrasound may be an attractive method for detecting fluid respon-
siveness in critically ill patients. However, it is not clear whether mini 
fluid challenge can induce changes in carotid flow measurements. 
In our study, we attempted to compare whether ccFT changes after 
mini fluid challenge and how it correlates with left ventricular out-
flow tract velocity time integral (LVOT VTI).
Methods: The study involved 20 adult patients. Only patients who 
met all inclusion criteria were included. Patients with acute pancrea-
titis and any type of gastrointestinal bleeding were selected. Carotid 
artery flow time was measured by ultrasonography. ccFT was calcu-
lated using Wodey’s formula. All measurements were taken before 
and after the mini fluid challenge with 100  mL crystalloid fluid. 
LVOT VTI was measured automatically. The fluid responsiveness was 
defined as an increase of 10% in LVOT VTI. All examinations were 
performed by a single physician in the intensive care unit.
Results: Among 20 patients, 12 (60%) were fluid responders. The 
average change in carotid corrected flow time after mini fluid chal-
lenge for fluid responders was 14 ms (± 12 ms). ccFT increase in 7 ms 
was defined as fluid responsiveness with sensitivity 80% and speci-
ficity 67%. The positive predicted value was 80.2% and the negative 
predicted value was 66.8%. The positive likelihood ratio was 2.40 
(95% CI 0.46–13) and the negative likelihood ratio was 0.30 (95% 
CI 0.04–2.06). There was no significant difference between groups 
(pancreatitis vs gastrointestinal bleeding).
Conclusions: ccFT may be useful test to predict fluid responsiveness 
among critically ill patients using mini fluid challenge test.
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Introduction: In burned patients the risk of acute kidney injury and 
mortality attributed to nonoptimal fluid resuscitation is well known 
[1, 2], nonetheless electrical burns patients are excluded from stud-
ies due to poor correlation between TBSA and injury severity. Vol-
ume management remain controversial this study aims to describe 
fluid resuscitation and describe an association between sub-optimal 
or excessive fluid administration and the incidence of early AKI 
(eAKI).
Methods: Retrospective cohort study. Registry data for adults admit-
ted to Burn ICU  after electrical injury, between 2007 and 2013 was 
analyzed. The primary outcome was eAKI. Incidence was modeled 
using multivariable logistic regression, including age, sex, TBSA, time 
to treat, and creatine phosphokinase maximum (CPKmax). CPK, fluid 
requirements, and urine output (UO) were recorded on days 0–6 of 
admission. The protocol targets were UO > 1.5 mL/kg/h in rhabdomy-
olysis or > 2 mL/kg/h if myoglobinuria were present.
Results: 456 patients were included, median TBSA was 5% (2–12%), 
27 patients (5,9%) developed eAKI. There were no significant differ-
ences in age, sex, CPK, or CPKmax value. Volume infused in 0–2 days 
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was lower in the eAKI group, with no significant differences regard-
ing hourly resuscitation volume. The UO0 and UO1 (mL/hr) were sig-
nificantly lower in the eAKI group (37.9 vs. 139.1 mL/hr, p < 0.001 and 
162.0 vs. 187.6  mL/hr, p = 0.005 respectively). The UO0 was the only 
variable associated with the development of eAKI (OR 0.984, 95% CI 
0.976–0.992).
Conclusions: Neither the time to treat nor the fluid volume of resus-
citation are associated with the development of eAKI in electrical 
injuries. Crystalloid infusion guided by urinary output may result in a 
lower incidence of eAKI.
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Introduction: Annually, 120,000 central venous access devices 
(CVADs) are inserted in the UK [1]. The incidence of immediate com-
plications is estimated at 6.8% [1, 2]. Long term risks include infection, 
air embolism and extravasation [3]. Guidelines to reduce the latter are 
not yet widely established and incidence may be as high as 39% in 
adults [4]. This project aimed  to improve the care of CVADs on Criti-
cal Care, thereby reducing the morbidity and mortality associated with 
extravasation.
Methods: Data were collected prospectively over 3  days in 2023 at 
an adult 100-bed  intensive care unit. An audit in 2019 demonstrated 
sub-optimal port selection, and guidelines were introduced recom-
mending that CVP should be transduced from the proximal and high-
risk drugs given via the distal ports. To check adherence, every CVAD 
was considered a separate event. Data were collected regarding site, 
method of securing, medications administered and  transducer loca-
tion. Events were excluded if CVADs were inserted elsewhere or if data 
were incomplete. Any vasoactive drugs or those with high osmotic 
potential were considered high-risk.
Results: 127 CVADs were observed. 65% (n = 82) central venous cath-
eters (CVCs) and 35% (n = 45) temporary dialysis catheters. Regarding 
CVCs, most (68%) were in the right internal jugular vein (IJV). 7% were 
transduced through the proximal port (6% in 2019) with 56% through 
the distal port (77% in 2019) and 13% not transduced. 28% (n = 23) 
had high-risk drugs administered through the proximal port (41% in 
2019). 27% (n = 96) of high-risk drugs were infused proximally. 87% 
(n = 82) were sutured to the skin (21% not secured in 2019).
Conclusions: Despite some improvement with fewer CVADs trans-
duced distally and  fewer high-risk drugs proximally, port-choice 
remains suboptimal.
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Introduction: QT interval prolongation in ICU patients is common 
and poses significant risks, including potentially fatal arrhythmias. 
Clinical guidelines exist to address this specific risk however there 

are few  guidelines for ICU [1]. This audit was conducted to assess 
and improve adherence to best medical practice for the detection 
and management of QTc prolongation in intensive care patients.
Methods: The audits were carried out at the adult general ICU in Cam-
bridge University Hospitals during two separate weeks in April and July 
2023. Employing Plan-Do-Study-Act cycles, the project measured the 
frequency and severity of QTc prolongation. Following the first cycle we 
increased staff awareness of QTc management guidelines [2]. Tip-sheet 
posters were created for staff along with an online account for checking 
medications. In the second cycle, data were again collected for prolonged 
QTc and also what management changes were made. Data analysis was 
conducted with statistical methods along with a narrative summary.
Results: In a two-cycle study of 98 patients, 18 of 40 in Cycle One and 40 
of 58 in Cycle Two exhibited prolonged QTc. Key observations include a 
high prevalence of electrolyte disturbances, notably hypomagnesaemia 
(57%). and use of QTc prolonging medications (88%). Cycle Two showed 
increased female representation (40% up from 22%), improved QTc recog-
nition (78%, p = 0.013), and better management with 95% follow-up ECGs 
(p = 0.001) and 68% (p = 0.023) medication reviews (100% in severe cases). 
Notably, patients with liver disease frequently showed non-severe QTc 
prolongation, unlike those with heart disease (50% severe prolongation).
Conclusions: This audit revealed a statistically significant improve-
ment in the management and documentation of QT interval prolon-
gation in ICU patients. The implementation of simple tools to raise 
awareness of QTc management can help clinicians and improve 
patient safety.
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Introduction: Pain management in thoracic trauma patients has, 
historically, relied heavily on systemic analgesic approaches, mostly 
opioids, associated with numerous adverse effects. Locoregional anes-
thesia/analgesia (LRAA), present a promising alternative by specifically 
targeting pain pathways at the injury site.
Methods: This study investigates the impact of LRAA on pain man-
agement and clinical outcomes in thoracic trauma patients within an 
ICU setting. It aims to assess the effectiveness of LRAA in reducing pain 
and its potential to influence ICU-related outcomes. We retrospectively 
analyzed 43 LRAA procedures performed on 33 patients. Fourteen pro-
cedures were excluded as they were unrelated to thoracic trauma.
Results: The median age of the patients was 65 years, with a notable 
male predominance (84%). LRAA techniques included thoracic epi-
dural catheters, erector spinae blocks, and serratus plane blocks. Our 
study found that 50% of patients who received LRAA before inva-
sive mechanical ventilation (IMV) avoided intubation (p < 0.05; odds 
ratio = 5.3). No severe complications were associated with the cath-
eters, despite a median utilization time of 7 days. Patients who under-
went LRAA before IMV had a significantly shorter ICU stay (median 
9 vs. 13  days,  p = 0.05). The study also noted a trend towards longer 
ventilation duration in patients who received LRAA before but still 
required IMV. In terms of mortality, there was one death in the ICU, 
but no 30-day post-discharge mortality. Regarding pain chronification, 
only 12.5% of patients experienced this issue post-discharge.
Conclusions: The study demonstrates the potential of LRAA in 
improving clinical outcomes for thoracic trauma patients in the ICU, 
particularly in reducing the need for IMV and shortening ICU stays. 
The findings suggest that early application of LRAA can be beneficial, 
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although more research is needed to understand its full impact, espe-
cially on patients who still require IMV after LRAA.
Acknowledgement: The first and second authors contributed equally 
to this work.
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Introduction: This study examines ANI variations during noninvasive 
ICU procedures in mechanically ventilated patients. Primary objective: 
To analyze ANI levels before, during, and after procedures. Secondary 
objectives: to categorize analgesic responses and classify regimens 
for pain management in the absence of a gold standard for ICU pain 
assessment.
Methods: Prospective study in 2 ICUs, Jan–Sep 2023, aimed to detect 
10-point ANI difference between different times. Data from 76 patients 
collected. Ethical approval granted without informed consent.
Results: Significant differences in ANIi were observed before, during 
and after the procedures. At rest, while CPOT indicated the presence of 
1/85 measurements with moderate pain, ANIi identified 16 situations 
with pain (< 50), adequate analgesia in 25 and 44 (> 70) with analgesic 
overdose (Figure). During the procedures, ANIi values decreased sig-
nificantly and returned to baseline values by time 2. The relationship 
between ANIi values and CPOT had significant differences, such as the 
use of analgesics, sedatives that showed significant correlations, such 
as the RASS sedation scale. Fentanyl did not show significant differ-
ences, but its association with other analgesics would allow a reduc-
tion in its dose.
Conclusions: ANI detects nociceptive stimuli during non-invasive 
procedures and reveals variability in analgesic dosing [1]. ANI makes 
visible situations of clinical importance, such as analgesic overdose, 
allowing for adjustment of analgesic doses based on patient response 
and avoidance of associated complications. On the other hand, by 
identifying a greater number of cases of inadequate analgesia, we can 
reduce the perpetuation of stressful situations that could have reper-
cussions in delirium, post-ICU stress, and facilitate rehabilitation or 
weaning, among others.

Reference
1. Boselli E et al. J Clin Monit Comput 2016;30:977–984

Figure (Abstract P057) Classification according to ANIi values at 
baseline time as inadequate analgesia (< 50), adequate analgesia (50–
70) or overanalgesia (> 70).
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Introduction: Chest trauma (CT) patients admitted to intensive care 
(ICU) experience significant pain, with psychological and physiological 
deleterious effects, risk of chronification and prolonged hospital stay. 
Opioids remain the first line and although regional analgesia (RA) is 
expanding, its role in the ICU is yet to be proven.
Methods: We aimed to describe and evaluate the role of RA for the 
critically ill CT patient. A retrospective cohort study of all CT patients 
admitted to a Portuguese tertiary’s hospital ICU was conducted. 
Patients’ demographics, analgesia modalities and opioid consump-
tion measured in oral morphine milligram equivalents were assessed. 
RA was compared to standard analgesia (SA) and we considered T0 as 
the average time of RA initiation. Pain and opioid consumption were 
evaluated 24 h before T0 and five days later.
Results: 119 patients were included, mainly male (83%), a mean age 
of 50  years. Mean severity scores: SAPS 31(± 16), TRISS 36 (± 27). 
Mean ICU and hospital stay were 11 (± 11) and 29 (± 30) days respec-
tively. Only 7% presented isolated CT and traumatic brain injury was 
the most frequent associated trauma (61%). 44% required invasive 
mechanical ventilation for a mean duration of 14  days, 16% devel-
oped respiratory nosocomial infection and 2.5% died in hospital. RA 
was used in 48.7% of CT patients. Thoracic epidural (TE) was the most 
common form of RA used (71%) followed by continuous erector spi-
nae block (29%). RA reached a statistically significant reduction in opi-
oid consumption (− 186 ± 1200 vs. − 103 ± 533, p = 0.028) compared 
to SA. Reduction reached statistical difference only for the TE sub-
group. No significant differences were found between RA and SA and 
between both strategies of RA. Two minor TE associated complications 
were observed.
Conclusions: RA, mainly TE, is feasible, safe and offers a meaningful 
reduction in opioid consumption in CT patients despite no significant 
impact on other outcomes. Choice of analgesia strategy demands 
thoughtful patient-specific risk consideration.
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Introduction: The carotid  endarterectomy  (CEA) as  a treatment for 
extracranial carotid artery disease has been well established. Postop-
erative pain can increase the level of disturbed postoperative cere-
bral and cardiovascular autoregulation. Well-established perioperative 
pain control can improve cardiovascular stability and reduce the use 
of antihypertensive drugs. We studied how the efficacy of the cervical 
plexus superficial nerve block lateral, single injection vs  ultrasound-
guided cervical plexus nerve block  application, as anaesthetic  tech-
nique, influenced cardiovascular stability and pain control in the first 
4 postoperative hours.
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Methods: Fifty  patients in the ASA III classification  undergoing CEA 
under general anaesthesia) were  randomised in two groups.  Group I 
received  ultrasound-guided  superficial cervical  plexus  nerve  block, 
while  Group II  received  cervical plexus superficial nerve block,  sin-
gle injection  without ultrasound.  Postoperative evaluation  was per-
formed  for  4  h:  cardiovascular—mean  blood pressure (MAP),  heart 
rate (HR) and pulse pressure (PP) and level of pain  (numerical pain 
scale, NPS) and postoperative complications such as myocardial infarc-
tion, or postoperative neurologic deficits. On admission to the inten-
sive care unit, the patient received acetaminophen 1  g  q6h and an 
additional painkiller on demand.
Results: There were no statistical significances among groups regard-
ing  MAP.  HR was  significantly lower in the non-US group. PP was 
increased to the third postoperative hour, while in the US group 
it  was  not significantly increased  until the  second hour and 
then it decreased. In the US-guided group a better pain control could 
be seen. The variation of pain in the non-US group was significantly 
different over time and in comparison with the US group.
Conclusions: In this study, there were no mortalities  or neurologi-
cal deficits. There was no difference in blood pressure changes. US-
guided analgesia provided better pain control.
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Introduction: Droperidol is commonly used in the emergency depart-
ment (ED) to treat acute agitation. Previous studies have evaluated the 
safety and efficacy of droperidol compared with other medications for 
acute agitation. Intramuscular (IM) droperidol has been shown to be as 
effective as midazolam, ziprasidone, and lorazepam in reducing dura-
tion of violent behavior without significant differences in incidence of 
QTc prolongation [1–3]. The efficacy of IM droperidol at various doses 
(5 mg and 10 mg) was further investigated in this study.
Methods: This single-center, retrospective study examined adult 
patients in the ED who received either IM droperidol 5 mg or 10 mg 
as the first agent for treatment of acute agitation between 01 Jan. 
2007 and 30 Jun. 2023. The primary objective was the need for rescue 
sedation within 1  h of initial droperidol dose. Secondary outcomes 
included the need for rescue sedation during the entire ED encounter, 
ED length of stay, and adverse events due to droperidol (hypoxemia, 
prolonged QTc, or cardiovascular events).
Results: In the preliminary analysis, 100 patients received IM droperi-
dol 5 mg and 100 patients received IM droperidol 10 mg. In the drop-
eridol 5 mg group, 26.6% of patients required rescue sedation within 
1 h of receiving droperidol, compared with 35% of patients in the dro-
peridol 10 mg group. The average ED length of stay was 7.9 h for drop-
eridol 5 mg and 9 h for droperidol 10 mg.
Conclusions: Droperidol 10 mg for treatment of acute agitation may 
not result in less rescue sedation needed or shorter ED lengths of 
stay compared to droperidol 5 mg. However, this may be in part due 
to baseline levels of agitation resulting in provider preference when 
selecting droperidol doses.
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Introduction: Life-threatening asthma and chronic obstructive airway 
disease (COPD), which are refractory to standard medical therapy, has 
high mortality. Sevoflurane usage in ICU is difficult due to the need to 
operate anaesthetic machine. This is a single centre retrospective case 
series describing the usage and effectiveness of sevoflurane via anaes-
thetic conserving device (ACD) to treat refractory bronchospasm in 
adult medical intensive care unit (MICU).
Methods: Seven patients ranging from 34 to 62 years old was admit-
ted to MICU for life-threatening status asthmaticus. A  patient  aged 
67 years old was admitted to MICU post-cardiac arrest for hypercapnic 
respiratory failure due to COPD. They all required invasive mechani-
cal ventilation with high dose inhaled beta-2 agonist, anti-muscarinic 
agent, paralytic agent, corticosteroid, and ketamine infusion. Sevoflu-
rane was initiated using ACD in these patients as a rescue therapy in 
view of worsening intrinsic positive end expiratory pressure (iPEEP) 
and respiratory acidosis.
Results: The mean (range)  PCO2 (mmHg) level before starting sevoflu-
rane (via ACD), 6  h after, and at the end of therapy were 76.4 (57.4–
93.8), 74.4 (50.4–95.3), and 56.6 (40.4–86). The mean (range) pH was 7.2 
(7.1–7.3), 7.2 (7–7.4) and 7.4 (7–7.5). The mean (range) iPEEP  (cmH20) 
was 10.5 (5.6–16.2), 5.7 (2.9–9.3) and 7.3 (2.8–12.4). The mean (range) 
duration (hours) of sevoflurane was 63.5 (20–93). A patient had rapidly 
worsening ventilatory difficulties despite using sevoflurane hence, the 
patient was transferred to another centre for extra-corporeal mem-
brane oxygenation (ECMO). No severe adverse effects apart from 
hypotension, which was manageable with noradrenaline infusion. All 
eight patients survived and were discharged from the hospital.
Conclusions: Sevoflurane via ACD can be safely used in ICU and 
can improve  PCO2, pH, iPEEP and clinical condition of mechani-
cally ventilated adults, who failed standard treatment for refractory 
bronchospasm.
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Introduction: A variety of medications are started in the ICU with the 
sole purpose of treating acute delirium (dl), which occurs in 21.7% of 
trauma patients [1]. Previous retrospective studies involving mixed ICU 
populations have found continuation rates ranging from 21 to 61% 
at hospital discharge for antipsychotics (AP) started in the ICU for dl 
[2–3]. Admission to the surgical ICU was cited as a risk factor for con-
tinuation of AP though no further descriptions of AP continuation 
have been described [3]. The continuation rate of AP was evaluated in 
a level 1 trauma academic medical center.
Methods: This single-center, retrospective study examined adult sur-
gical ICU patients admitted for trauma from 01 May 2020 to 31 May 
2023. Patients were excluded from the study if they had a history of 
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select psychiatric disorders or were in the ICU for less than 48 h. Prior 
AP use was noted, and escalation was described as new AP use. The 
rates of dl and agitation were recorded to assess the indication for AP 
initiation. Of secondary interest, the rate of clonidine use for dexme-
detomidine withdrawal was described.
Results: Preliminary results show of the 226 patients included, 59% 
were started on AP. Of these 133 patients, 71% were continued on 
AP at ICU discharge and 55% were continued at hospital discharge. 
Clonidine was initiated in 28 patients and continued in 10 patients at 
hospital discharge. Of patients on AP, 46% were discharged to acute 
rehabilitation, 35% to home, and 18% to long term care. At baseline, 
6.6% of the population were on AP on admission.
Conclusions: Use of AP was common in the trauma ICU population. 
The rate of continuation at ICU and hospital discharge was similar to 
previous studies and warrants further studies to investigate the appro-
priateness of AP at each transition of care.
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Introduction: The objective of this study was to describe the effects of 
clonidine on heart rate (HR), mean arterial blood pressure (MAP) and 
sedation.
Methods: In four cohorts of eight adult mechanically ventilated 
patients, we added clonidine to standard sedation in doses of 0, 600, 
1200, and 1800  µg/24  h. HR, MAP, and sedation score (RASS) were 
measured 8-hourly; plasma was sampled to determine clonidine con-
centrations. Individual clonidine concentrations were predicted using 
a pharmacokinetic model [1], to serve as input for the pharmacody-
namic models. NONMEM was used to derive linear effect models for 
HR and MAP and logistic models for sedation. The models were evalu-
ated and validated by goodness-of-fit plots, bootstrapping and visual 
predictive checks.
Results: For the models of HR and MAP, 783 measurements were com-
bined with predicted clonidine concentrations. HR was described by a 
linear effect model with a baseline of 90.6 bpm (relative standard error 
(RSE) 2%), clonidine concentrations. and a slope of − 3.30  bpm per 
µg/L clonidine (RSE 10%). MAP was described by a linear effect model 
with a baseline of 76.9 mmHg (RSE 2%), and a slope of − 0.887 mmHg 
per µg/L (RSE 42%). After including inter-individual variability on the 
baselines, the objective function values for HR and MAP decreased by 
300 and 151 points. Panels A and B on the Figure display the measured 
HR and MAP against the 275 measured clonidine concentrations. For 
the sedation model, 773 measurements were available. The probability 
of deep sedation (RASS ≤ − 4) was described by a logit model with a 
baseline logit of 2.23 (RSE 25%), a slope for clonidine of − 0.383 (RSE 
17%), a midazolam effect of − 2.48 (RSE 7%) and a propofol effect of 
− 1.54 (RSE 13%; Figure panel C).
Conclusions: In sedated, mechanically ventilated patients, the addi-
tion of clonidine was associated with dose-dependent reductions in 
HR and MAP. Clonidine alone and in combination with other sedatives 
was associated with a dose-dependent increase in the probability of 
deep sedation.
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Figure (abstract P063) Directly measured clonidine concentrations 
(n = 275) versus A heart rate, and B mean arterial pressure. The red 
lines represent the local regression smooth lines (not linear regression 
curves). C Probability curve for induced deep sedation with clonidine 
only, and clonidine with midazolam, propofol, or a combination.
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Introduction: It is known that dexmedetomidine (Dx) reduces post-
operative troponin-I (Tn-I) levels and diminishes ischemia–reperfu-
sion injury in cardiopulmonary bypass [1]. We aimed to investigate the 
effect of Dx on myocardial ischemia in patients with ischemic heart 
disease (IHD) in non-cardiac surgery.
Methods: Patients with IHD who will be operated for peripheral vas-
cular surgery were included in the study. They were allocated into 2 
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groups: the Dx group (GDx) and the midazolam (Md) group (GMd). 
In both groups, standard lumbar epidural anesthesia was performed. 
For sedation, Dx (0.6 mcg/kg/h) was used in GDx, whereas Md (0.025–
0.05 mg/kg/h) was used in GMd during the operation. Patients’ char-
acteristics, intraoperative hemodynamic parameters, Tn-I levels (preop, 
postop 8th, 24th, and 48th h), and ECG changes were recorded.
Results: Patients’ characteristics and preoperative Tn-I levels in GDx 
(n = 23) and GMd (n = 24) were similar. During the operation, the Ram-
sey Scale in GDx (2 ± 0.3) was significantly lower than in GMd (3 ± 0.3) 
(p < 0.001). Also, heart rate and systolic and diastolic blood pressure 
levels in GDx were significantly lower than in GMd (for all p < 0.001). 
In the first 24 h of the postoperative period, the numbers of ischemic 
episodes in both groups were similar (GDx:4 and GMd:8, p = 0.052). 
However, the duration of ischemic episodes in GDx (2.4 ± 0.9  min) 
was significantly shorter than in GMd (5.4 ± 1.2  min) (p < 0.001). Tn-I 
levels at the postoperative 8th, 24th, and 48th hours in GDx were sig-
nificantly lower than in GMd (p values were between 0.05 and 0.01). 
Myocardial infarction was not determined in either group at any time.
Conclusions: Dx is a reliable sedative in this dosage in patients with 
IHD undergoing non-cardiac surgery. Although it can cause hypoten-
sion during surgery, it may have a cardioprotective effect by reducing 
afterload and heart rate when compared to Md.
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Introduction: Early mortality in post-infarction ventricular septal 
defect (PIVSD) remains high and reaches 95% if untreated. Surgical 
repair (SR) is a standard of care, but in up to 50%patients open-heart 
surgery is associated with high risk, highlighting the need in an alter-
native promising method such as percutaneous closure (PC).The evi-
dence on timing, operational technique and intensive care approach 
is still lacking.
Methods: This prospective, open-label, non-randomized study 
included patients admitted to a tertiary care center with the diagno-
sis of PIVSD and undergoing invasive procedures. Enrolled patients 
underwent either SR with patch, PC with atrial septal defect occlusion 
device or both methods in series, depending on decisions made by a 
dedicated heart team. In-hospital outcomes were assessed.
Results: From April 2019 to July 2023 43 patients were admitted with 
PIVSD, 9.3% (n = 4/43) did not underwent any procedure and were 
excluded from the analysis. Among 39 patients included in the analy-
sis: 28.2% (n = 11/39) underwent SR, 66.7% (n = 26/39) underwent PC, 
5.1 (n = 2/39) underwent combined stepwise approach (SR + PC). The 
median age was 67.7 ± 13  years. Cardiogenic shock (C–E by SCAI) at 
the procedure day was in 9.1% in the SR arm, 80.8% in the PC arm and 
0% in the SR + PC arm. The median time from infarction to procedure 
was 34 days (interquartile range (IQR) 33–54) and 9 days (IQR 4.5–21.5) 
in the SR and PC arms, respectively (p < 0.001). IABP was implanted in 
43.6% and VA ECMO in 20.5%. Overall in-hospital mortality was 43.6% 
(27.3% in the SR arm, 53.8% in the PC arm, 0% in the SR + PC arm). In 
patients received occluding device implantation success rate was 96% 

(n = 27/28). Fatal complications of occluder implantation occurred in 
7.1% (n = 2/28), both were due to cardiac tamponade.
Conclusions: PC with atrial septal defect occlusion devices can be 
an effective and safe alternative to SR for patients with early dete-
rioration. Early percutaneous closure can be considered in high-risk 
patients to improve outcomes.
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Introduction: STEMI is a medical emergency that requires immediate 
reperfusion. The CAMI score (China Acute Myocardial Infarction) has 
proven its predictive value for mortality as well as major cardiovascu-
lar events, in Chinese patients and subsequently in other populations 
presenting with STEMI but has never been evaluated in the prediction 
of fibrinolysis failure. The aim of our study was to determine the pre-
dictive value of CAMI score in fibrinolysis failure.
Methods: This was a prospective, observational and prognostic study 
conducted from January 2022 until May 2023, including patients 
who received fibrinolytic treatment with alteplase or tenecteplase 
for STEMI in the emergency room. The CAMI score, calculated for all 
patients, was simplified by eliminating the biological parameters 
(white blood cells and creatinine) to adapt it to the urgency of deci-
sion between thrombolysis and primary angioplasty. The score varies 
from 0 to 181.
Results: During the study period, 54 patients received fibrinolysis 
among 122 patients admitted to the emergency room with STEMI. 
The mean age was 60 ± 13 years. The sex ratio was 2.6; among these 
patients, 16.7% had known coronary artery disease of which 77.7% 
had previously undergone primary angioplasty, lysis failure was 
observed in 46.3% of patients, four patients presented with cardio-
genic shock and three patients died in the emergency room. The 
predictive fibrinolysis failure value of the CAMI score was statistically 
tested and the results were significant (p = 0.004), as well as by ana-
lyzing the ROC curve (p = 0.004; air under the curve = 0.73; CI [0.59–
0.86]). The cut-off value was 47 sensitivity and specificity were 96% 
and 71%, respectively.
Conclusions: The simplified CAMI score can predict fibrinolysis failure, 
it remains to be tested on a larger sample.
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Introduction: Chest pain is one of the most common presentations 
to the emergency department (ED), the main diagnosis representing 
a short-term life-threatening emergency is acute coronary syndrome. 
Several studies have concluded that the HEAR score would allow, if 
it is ≤ 2, to exclude the hypothesis of acute coronary syndrome (ACS) 
with a low risk of false negatives. The main objective of our study was 
to evaluate the performance of the HEAR score in patients consulting 
for acute chest pain in the ED.
Methods: This was a prospective, descriptive study. Done over a 
period of seven months (from June 2022 until January 2023), carried 
out at the emergency room service. We included patients consult-
ing for non-traumatic chest pain and whose clinical, biological and 
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electrocardiographic data were complete. The HEAR score was calcu-
lated. ACS was retained on the diagnostic criteria based on the Euro-
pean society of cardiology recommendations and after consultation 
with the cardiologist.
Results: We included 416 patients. The mean age was 56 ± 14  years 
with a sex ratio of 1.88. Among these patients 27.5% had known coro-
nary artery disease. Only 15.3% benefited from pre-hospital transport. 
The diagnosis of ACS was retained in 58.6% of patients. The HEAR score 
was ≤ 2 for 9.7% of patients, 96.8% of them had a troponin level lower 
than 3 times the normal value. The negative predictive value for ACS in 
patients with a low risk HEAR score was 94.5. By analyzing the ROC curve 
(p < 0.01; air under the curve = 0.83; CI [0.79–0.87]). The cut-off value was 
1.5 sensitivity and specificity were 99.1% and 78.3%, respectively.
Conclusions: The HEAR Score is an interesting tool for daily practice 
which could allow a withdrawal from emergency departments by 
returning patients at low risk of ACS to home earlier.
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Introduction: Aortic stenosis is one of the most common heart valve 
pathologies and its prevalence increases with age. It used to be asso-
ciated with catastrophically high perioperative mortality, with the 
risk being significantly increased by the presence of coexisting heart 
failure and cardiac arrhythmias, whereas newer procedures such as 
transaortic valve replacement have reduced mortality rates.
Methods: Prospective observational study. Patients over 18  years of 
age with critical aortic stenosis who underwent a TAVI procedure. All 
patients signed a consent form for data collection. Standard monitor-
ing: invasive BP, ECG. Pulse oximetry, measurement of  CO2, ABG.
Results: In period January 2023–November 2023, 193 TAVI procedures 
were performed. 11 hybrid type of surgery (multy valves). Anaesthesia 
management in combination with local anesthesia (mean dosage)—
sedation IV propofol infusion 4.2 ± 1.5 mg/kg/hour. Analgesia fentanyl 
2.65 ± 0.8 mcg/kg/hour. 98.7% of patients had spontaneous breath-
ing. 1.3% patients were intubated. Inotropic and vasopressor support 
was required in 16.7% of patients. LOS in the intensive care unit 5.79 h. 
Main complications of the procedure. Arrhythmia 37. 5% atrial fibril-
lation, ventricular extrasystole 12%, ventricular fibrillation − 2.3%. 
Bleeding from the femoral artery (puncture site) 7.3%. TIA—9.35%. The 
most severe cases were on ECMO support—3 cases.
Conclusions: Anaesthetic management may mistakenly appear sim-
ple. However, it requires utmost attention and comprehensive intraop-
erative monitoring. In case of worsening of the condition, emergency 
airway management and decision making requires expert knowledge 
and skills. TAVI is a life-saving procedure that has a positive impact on 
the outcomes of patients with advanced heart failure. IV anaesthesia 
makes it possible to maintain spontaneous breathing and shorten the 
stay in the intensive care unit.
Acknowledgement: Science Committee of the Ministry of Sci-
ence and Higher Education of the Republic of Kazakhstan Grant # 
AP19677596.
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Introduction: In the dynamic landscape of cardiac surgery (CS), the 
application of Enhanced Recovery After Surgery for Critical Care (ERAS) 
is pivotal. This transdisciplinary, multimodal initiative aims to reduce 
complications, postoperative stay, and costs, prioritizing patient well-
being. Building upon the success in cardiac surgery, we extended 
ERAS-CS to our intensive care units (ICUs) at Lausanne University Hos-
pital, Switzerland.
Methods: Our approach faced specific challenges in the critical care 
setting. Early extubation (in the first 6  h) and early mobilization, 
defined as sitting in a chair for the first post-extubation meal, also 
implementing multimodal analgesia (locoregional anesthesia) with 
early daily opioid cessation assessment. We have also lowered our tho-
racic chest tube removal thresholds. Here, we present the preliminary 
results on ICU outcomes of the above measures in the first 50 ERAS 
patients received as part of the quality control for the certification 
process.
Results: 86% versus 88% of patients were extubated in the two groups 
(NS). Early mobilization on Day 0 and Day 1 reached 83% in ERAS ver-
sus 60% before (p = 0.05). Opioid use at day three was noted in 30% 
of ERAS patients versus 50% before (p = 0.04) with the same value of 
mean, median and maximum pain level assessed by visual analogue 
scale during the first three days. Constipation and respiratory com-
plications were reduced respectively to 22 and 13% in ERAS patients 
versus 52 and 36% before (p < 0.05). Also, delirium was lower in ERAS 
group 4 versus 12% (NS).
Conclusions: Our ERAS strategy combining early extubation, mobi-
lization and chest tube removal with multimodal analgesia yields 
promising results. This will have to be confronted with the increasing 
volume of ERAS patients and the risk of reduced compliance, which 
will be our future challenge.
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Introduction: Cardiac surgery-associated acute kidney injury (CSA-
AKI) is influenced by both modifiable and non-modifiable factors. In 
this study we evaluated the association between the modifiable fac-
tors mean arterial pressure (MAP), central venous pressure (CVP) and 
mean perfusion pressure calculated as MAP-CVP (MPP) measured in 
the first 4 h (h) after intensive care unit (ICU) admission with the devel-
opment of CSA-AKI within 72 h after cardiac surgery.
Methods: In this single center cohort study we collected data in adult 
patients who underwent cardiac surgery during a 5-year period (2012–
2017). Exclusion criteria were cardiac transplantation, and use of ECMO 
or LVAD. We recorded baseline characteristics and MAP, CVP and MPP 
values during the first 4 h after ICU admission. The primary endpoint 
was CSA-AKI within 72  h according the Kidney Disease Improving 
Global Outcomes (KDIGO) definition based on both serum creatinine 
(SCr) and urine output (UO) criteria. We used Mann–Whitney and Chi2 
test to compare groups, Area Under the Receiver Operating Character-
istics (AUROC) and a logistic regression analysis to evaluate the asso-
ciation of the hemodynamic variables with CSA-AKI.
Results: A total of 3415 patients were included. CSA-AKI occurred in 
2200 patients (64.4%). CSA-AKI patients were older, had more severe 
Chronic Kidney Disease (CKD) and had a higher Euroscore II. More 
CSA-AKI patients had emergency surgery, and combined CABG and 
valve surgery (all p < 0.001). Patients with CSA-AKI had lower MAP (71 
vs. 72  mmHg, p < 0.001), higher CVP (10 vs. 9  mmHg, p < 0.001) and 
lower MPP (60 vs. 62 mmHg, p < 0.001) compared with patients with-
out AKI. This association remained after adjustment for other risk fac-
tors (Table). ROC analysis showed that there was a weak association of 
lower MAP, higher CVP and lower MPP with CSA-AKI (Table).
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Conclusions: Small changes in MAP, CVP and MPP during the first 4 h 
in the ICU were associated with CSA-AKI, even after adjustment for 
covariates. This association was weak for all 3 variables.

Table (abstract P070) Association of hemodynamic variables during 
the first 4 h of ICU admission and CSA-AKI within 72 h of ICU admission

Area under the curve (95% 
CI)

p value

A: AUROC analysis
MAP 0.443 (0.424–0.463)  < 0.001

CVP 0.600 (0.580–0.619)  < 0.001

MPP 0.405 (0.386–0.425)  < 0.001

B: Logistic regression 
analysis *

OR (95% CI) p value

MAP (model 1) 0.990 (0.981–0.998) 0.016

CVP (model 1) 1.109 (1.083–1.136)  < 0.001

MPP (model 2) 0.988 (0.980–0.996) 0.003

*adjusted for age, chronic kidney disease (CKD) stage, admission rea-
son (elective/urgent), type of surgery, cardiopulmonary bypass (CPB), 
Euroscore II (%). Goodness of fit for model 1 p=0.979 and for model 
2 p=0.643. Abbreviations: MAP: mean arterial pressure, CVP: cen-
tral venous pressure, MPP: mean perfusion pressure, CI: confidence 
interval
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Introduction: The modified ATRIA risk stroke score (M-ATRIA-RS) was 
used to predict thrombotic events and mortality for patients hospital-
ized for COVID-19. We aimed to investigate whether M-ATRIA-RS had a 
higher discrimination than CHA2DS2-VASc and than the ATRIA-RS for 
predicting mortality in patients with atrial fibrillation (FA).
Methods: This observational, prospective and analytical cohort 
study was conducted over 2  years, in an universal hospital, includ-
ing patients admitted to the ED for atrial fibrillation. The ATRIA-RS, 
the m-ATRIA-RS (defined as a change in sex points of ATRIA RS from 
female to male) and the  CHA2DS2VASc score were calculated at the 
admission for all patients. The primary end-point was the in-hospital 
mortality. ROC curves were used to identify variables predicting 
mortality.
Results: One hundred and fifty one patients were included in our 
study. The mean age was 67 years old [35–95] with a sex ratio of 0.62. 
The mean heart rate was 134 ± 24 pm. The mean  CHA2DS2VASc score 
was 2.76 [0–7]. The mean ATRIA-RS and M-ATRIA-RS were respec-
tively 4.52 [0–12] and 4.3 [0–11]. Forty patients (9.4%) died at the 
ED. The  CHA2DS2VASc score, the ATRIA-RS and the m ATRIA-RS area 
under the curve for predicting in-hospital mortality were respec-
tively (p = 0.002; AUC = 0.758; 95% CI [0.614–0.903]), (p = 0.001; 
AUC = 0.773; 95% CI [0.612–0.934]) and (p = 0.000; AUC = 0.817; 95% 
CI [0.682–0.952]).
Conclusions: M-ATRIA-RS is useful to predict in-hospital mortality 
among patients hospitalized with AF after the period of COVID-19. It is 
superior to ATRIA-RS and to  CHA2DS2-VASc-RS in predicting mortality 
for patients with AF.
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Introduction: The micro-fluid challenge has been proposed to assess 
fluid responsiveness because of the very small volume of fluid admin-
istered. Different monitoring tools have been used to assess the effi-
cacy of this test. Bioreactance  has been proposed as a non-invasive 
method to measure cardiac output and to assess fluid responsiveness. 
We thus aim to test the ability of bioreactance to measure the changes 
in cardiac output induced by the rapid infusion of 50 mL of fluid.
Methods: In patients with acute circulatory failure, we rapidly infused 
50 mL of saline over 30 s (micro-fluid challenge). We measured cardiac 
index by calibrated pulse contour analysis (PCCI)  (PiCCO2, Getinge) 
and BioCI by bioreactance (Starling,Baxter). Preload responsiveness 
was defined by an increase in PCCI during a passive leg raising (PLR) 
test ≥ 10%.
Results: We included 46 patients, with mean age of 59 ± 15 years. The 
main reason of ICU admission was septic shock 28 (61%). There were 
15 (33%) preload responders versus 31 (67%) preload non-responders. 
PCCI increased during PLR by 16 ± 4% in  preload responders  and  by 
2 ± 6%  in non-responders (p < 0.001). Micro-fluid challenge-induced 
changes in PCCI were significantly different among preload respond-
ers and non-responders (2 ± 9% vs. 0 ± 2%, respectively; p = 0.04). 
The area under the receiver operating characteristic curve (AUROC) of 
micro-fluid challenge assessed by PCCI to detect preload responsive-
ness was 0.607 (0.433–0.781). Changes in BioCI  during PLR and the 
micro-fluid challenge were not different between responders and non-
responders (PLR: 8 ± 16% vs.11 ± 17%, respectively, p = 0.9; micro-fluid 
challenge: 2 ± 7% vs. 3 ± 10%, respectively, p = 0.78). The  AUROC  for 
the micro-fluid challenge assessed by bioreactance to detect preload 
responsiveness was 0.481 (0.308–0.655).
Conclusions: In patients with acute circulatory failure, preliminary 
results suggests that micro-fluid challenge is not a reliable method for 
predicting preload responsiveness,  neither when assessed by pulse 
contour analysis, nor by bioreactance. The study is ongoing.
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Introduction: Intra-renal vein flow (IRVF) pattern has been character-
ized as an ultrasonography marker of venous congestion [1]. We aimed 
to evaluate the relationship between the early trajectory of IRVF pat-
tern with the fluid responsiveness, assessed by the passive leg raising 
(PLR) test.
Methods: This is a prospective, observational study including 
patients consecutively admitted to a multidisciplinary ICU from Octo-
ber 2022 through July 2023. Patients < 18  years old and those with 
chronic kidney disease, abdominal surgery and contraindications for 
PLR test, i.e., brain and spinal injury, were excluded. Ultrasonography 
assessment of IRVF patterns was obtained within 24 h (Day 1) and at 



Page 31 of 118Critical Care  2024, 28(Suppl 1):68 

48-72  h following ICU admission (Day 3). At the time point of IRVF 
assessment, evaluation of fluid responsiveness was performed by a 
PLR test while measuring left ventricular outflow tract velocity–time 
integral (LVOT-VTI) via transthoracic echocardiography. An LVOT-VTI 
increase ≥ 10% was considered fluid responsiveness [2]. Fluid balance 
was recorded.
Results: A total of 56 mechanically ventilated patients [median 
age 62.5 (53–72) years, SOFA score 9 (8–12), 60% males, admission 
diagnosis: 53 (94.6%) medical and 3 (5.4%) surgical], were included. 
Fluid responsiveness on Days 1 and 3 were not associated with 
cumulative fluid balance or IRVF pattern. The difference in fluid 
responsiveness between the 2 days was inversely associated with 
the difference in fluid balance (p = 0.013), and the difference in the 
IRVF pattern (p = 0.008). Multiple regression revealed that the dif-
ference in fluid responsiveness was independently associated with 
the difference in IRVF pattern (RR = − 1.64, 95% CI − 3.07, − 0.21, 
p = 0.024).
Conclusions: In ICU patients, fluid responsiveness during the first 
3  days following admission was not associated with cumulative fluid 
balance nor with IRVF pattern. However, temporal changes in IRVF pat-
tern were related to changes in fluid responsiveness.
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Introduction: The benefit of deresuscitation in critically patients with 
septic shock is widely recognized. The optimal time for its initiation 
remains unclear. We aimed to assess whether an early deresuscita-
tion strategy defined by its initiation before vasopressor weaning may 
decrease mechanical ventilation (MV) duration.
Methods: This is a secondary analysis of two randomized trials (AKIKI, 
AKIKI2), focusing on renal replacement therapy initiation strategies. 
We included septic shock patients with severe acute kidney injury who 
received invasive MV and vasopressor support. The first day of dere-
suscitation was identified as the day when loop diuretics were first 
administered or when daily ultrafiltration volume exceeded 200  mL 
for patients receiving RRT. Patients were categorized into three groups 
based on their deresuscitation management: early deresuscitation (ini-
tiation before vasopressor weaning), delayed deresuscitation (initia-
tion the day of vasopressor weaning or later) and no deresuscitation. 
The primary outcome was the time to successful extubation. To take 
into account the variation in deresuscitation decision overtime, we 
used a marginal structural model with inverse probability of treatment 
weighting (IPTW).
Results: Among 757 patients, 380 patients (50.2%) underwent an early 
deresuscitation strategy, 201 patients (26.6%) a delayed one and 176 
(23.2%) did not undergo any deresuscitation. After checking the dis-
tribution of weights and covariate balance in groups, the Cox marginal 
structural model showed that the delayed deresuscitation was associ-
ated with reduced time to extubation. The hazard ratio for extubation 
was 1.86 [1.33–2.61](p < 0.0003) for the delayed group compared to 
the early one. The risk of occurrence of a composite outcome includ-
ing ‘death’ or ‘RRT dependency’ or ‘absence of renal recovery’ at day 60 
did not differ between groups.
Conclusions: In patients with septic shock and severe AKI, a dere-
suscitation initiated before vasopressor weaning was associated with 
increase duration of MV.
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Introduction: In septic shock, fluid overload caused more complica-
tions while restricted fluid did not improve outcome. Early NE helped 
early restore MAP and decrease fluid intake. But still question about 
tissue perfusion and outcome. This study aimed to explore the effect 
of perioperative fluid management in pts with intra-abdominal septic 
shock admitting to SICU and outcome.
Methods: This prospective observational study was done in 255 pts, 
age > 18 years underwent surgery for intra-abdominal infection and 
had septic shock on SICU admission between June 2018 and Sep 2023. 
Pts underwent minimal invasive procedure, transplant, traumatic, car-
diothoracic and obstetric surgery were excluded. Data record included 
patient’s demographics; ASA status; comorbidities; type and detail of 
anesthesia/surgery; vasopressor/inotropic support; steroid adminis-
tration, detail of fluid, blood/blood component intake/output; serum 
alb, Cr, Hb, lactate; since day 0 (on ICU admission postop) until day 7. 
APACHE-II and SOFA score; and outcome as 28 day mortality and early 
postop complications.
Results: The incidence of 28 day mortality was 16.6%; early AKI, early 
RRT, ARDS, stroke, PMI, liver injury, bowel ischemia and DIC were 
59.5%, 10.2%,40.0%, 5%, 7.3%, 31.7%, 11.1% and 31.2%; 35% had 
profound intraop hypotension, Higher intraop fluid balanced/kg was 
significantly associated with the discontinuation of vasopressor < 72 h, 
less incidence of postoperative AKI and RRT. From multivariate analy-
sis. high ASA status (> III), poor control DM, not receive steroid, lower 
fluid bolus (< 39  mL/kg before starting NE), NE started within 1  h of 
fluid bolus, higher dose of intraop NE, lower intraop and day-0 (day 
of surgery and ICU admission); higher day 1 and day 3 fluid balanced/
kg and lower day 2 serum alb were significant associated with 28 days 
mortality.
Conclusions: Restrictive fluid may not be the regimen for initial fluid 
resuscitation, intraop and day 0 postop in pts with intra-abdominal 
surgical septic shock.
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Introduction: Treatment with short-acting betablockers in septic 
patients remains controversial as recent studies [1–3] indicated diverg-
ing results. We aimed to evaluate effects of treatment with short-
acting betablockers on mortality in adult septic shock patients with 
persistent tachycardia.
Methods: Data search included PubMed, Web of Science, and the 
Cochrane Library. A meta-analysis of all eligible studies was per-
formed in accordance with the PRISMA statement. Only randomized 
controlled studies providing valid classifications of septic shock and 
intravenous treatment of short-acting betablockers were included. All 
available data was analyzed comprehensively, with short-term mor-
tality serving as the primary outcome, which contained the 28-day 
mortality [1–2] and the hospital mortality [3]. Sensitivity analyses were 
performed regarding potential substance related effects as well as bio-
logical heterogeneity (age).
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Results: A total of 7 studies  including 810 patients fulfilled the prede-
fined criteria and were analyzed. The analysis of the short-term mortality 
suggested a significant reduction in patients who received short-acting 
betablockers. (Risk difference, − 0.11 [95% CI − 0.23 to 0.00]; p = 0.05; 
p for Cochran Q = 0.0005;  I2 = 75%; Figure). Notably, one study [3] only 
reported the hospital mortality. Subgroup analysis on substance related 
effects indicated no significant subgroup difference (p = 0.16). Finally, 
analysis on potential biological heterogeneity (age) did not reveal a sig-
nificant effect either (p = 0.20). Besides considerable statistical heteroge-
neity, no visual sign of publication bias was observed.
Conclusions: The administration of short-acting betablockers might 
reduce the short-term mortality in septic shock patients with persis-
tent tachycardia. Future studies may be required to define subgroups 
who could benefit from this treatment.
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Figure (abstract P076) Short-term mortality, risk difference, beta-
blockers treatment versus Control. M–H: Mantel–Haenszel, CI: confi-
dence interval.
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Introduction: Esmolol, as a selective short-acting β-blocker, was 
shown to be beneficial for the prognosis of septic shock patients. How-
ever, recent studies did not observe the same effect of landiolol, which is 
a β1-superselective ultra short-acting intravenous agent. Our study aims 
to compare landiolol and esmolol regarding their performance in treat-
ing tachycardia and impact on the prognosis of critically ill patients.
Methods: This is a single center, retrospective  cohort study. Patients 
with tachycardia who were treated with esmolol or landiolol without 
any other anti-arrhythmia drugs were included. Data were collected 
from the First Affiliated Hospital, Sun Yat-sen University from 06/2016 
to 12/2022. Propensity score matching (PSM) was used to balance the 
baseline differences. The primary outcome is 28-day mortality. Sec-
ondary outcomes include heart rate reduction, hemodynamic stability, 
the ICU length of stay (ICULOS), and the hospital length of stay (HLOS).
Results: In total, 558 patients (372 in Esmolol vs. 186 in Landiolol) were 
included after PSM. The median age was 63 (IQR: 52–74) years old with 
31% males. The main reason for ICU admission was follow-up after major 
surgery  (62.4%), with the median SOFA score of 8  (IQR: 6–9).  Among 
them, 45.2% had a sepsis/septic shock. The 28-day mortality in Landio-
lol group was significantly lower than that of the Esmolol group (12% 
vs. 23%, p < 0.001; KM curves: HR = 0.62 (0.39, 0.99), p = 0.041, Figure). 
Within the first 72 h of β-blocker administration, landiolol lowered heart 
rate by 5 (2, 8) beats per minute more than esmolol (p = 0.001) with no 
difference in blood pressure and dose of norepinephrine between two 
groups. There was no difference in the HLOS between the two groups 
(26.0 vs. 26.0  days, p = 0.651), while the Landiolol group had a signifi-
cantly shorter ICULOS (4.8 vs. 7.0 days, p = 0.005).
Conclusions: In critically ill patients with tachycardia, compared to 
esmolol, landiolol can control the heart rate more effectively and may 
lead to a better prognosis.

Figure (abstract P077) Kaplan–Meier survival curves of the two 
groups of patients.
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Introduction: Perioperative myocardial distress often leads to left ven-
tricular (LV) dysfunction and postoperative release of cardiac biomarkers. 
Since echocardiographic LV dysfunction presents before change in car-
diac biomarkers, we have developed a tool for continuous monitoring of 
mitral annular plane systolic excursion (MAPSE). This method uses deep 
learning to automatically estimate MAPSE on transesophageal echocar-
diographic images obtained in a hands-free manner (autoMAPSE). Our 
aim was to test the ability of continuous autoMAPSE in predicting the 
subsequent release of the two cardiac biomarkers N-terminal pro B-type 
natriuretic peptide (proBNP) and high-sensitivity troponin T (TnT).
Methods: We monitored 50 patients for two hours after cardiac surgery. 
Every 5 min, we recorded mean arterial pressure, heart rate and auto-
MAPSE. Every 40  min, we obtained arterial and central venous blood 
gasses. We also performed one echocardiographic exam at the begin-
ning or the end of the protocol. ProBNP and TnT were repetedly meas-
ured postoperatively from ICU arrival to the first postoperative evening 
and summarized by their respective area under the curve. The hemody-
namic parameters and autoMAPSE were summarized by their respective 
time-weighted averages (TWA). Finally, we divided the patients into two 
groups by the median of autoMAPSE and compared proBNP and TnT.
Results: Continuous autoMAPSE was feasible in 48 patients (96%). Of 
all the parameters, the TWA of autoMAPSE was the only one that corre-
lated significantly with both proBNP and TnT (Table). In the two groups 
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defined by median autoMAPSE, both proBNP and TnT were significantly 
different by t-test (p < 0.01 and p < 0.05, respectively).
Conclusions: The TWA of autoMAPSE in the two first postoperative 
hours  predicted the next day release of both proBNP and TnT. Com-
pared to current practice, continuous monitoring of LV function seems 
to improve the sensitivity for detecting subsequent release of proBNP 
and TnT.

Table (abstract P078) Correlation coefficients with cardiac biomarkers

ProBNP (AUC) TnT (AUC)

AutoMAPSE (TWA) − 0.44** − 0.32*

Mean arterial pressure (TWA) − 0.24 − 0.16

Heart rate (TWA) 0.16 0.00

ScvO2 (TWA) − 0.13 − 0.39**

AutoMAPSE (single measurement) − 0.34* − 0.11

Ejection fraction − 0.52** − 0.16

Cardiac output − 0.10 − 0.15

AUC, area under the curve; autoMAPSE, automatic estimated mitral annu-
lar plane systolic excursion; proBNP, N-terminal pro B-type natriuretic pep-
tide;  ScvO2, central venous oxygenation; TnT, high-sensitivity troponin T, 
TWA, time-weighted average. *indicates p < 0.05 **indicates p < 0.01.
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Introduction: Both left ventricular (LV) function and ventriculo-arterial 
(VA) coupling are crucial during hemodynamic optimization. We have 
developed a method for continuous monitoring of LV function by auto-
matically obtaining mitral annular plane systolic excursion (MAPSE) using 
deep learning in transesophageal echocardiographic images (auto-
MAPSE). As MAPSE reflects load-dependent contraction, we hypothesize 
that the clinical behavior of autoMAPSE reflects VA coupling.
Methods: We explored the relationship between autoMAPSE and VA 
coupling in 50 ICU patients after cardiac surgery. We approached VA cou-
pling in two ways. The first was by exploring the relationship between 
MAPSE and mean arterial pressure (MAP) within each patient. For this, 
we recorded autoMAPSE and MAP every 5 min for two hours. We then 
assessed the within-patient MAPSE/MAP-relationship using a mixed lin-
ear model with random slopes and intercepts. We quantified this rela-
tionship with the intra-class correlation. The second approach was by 
estimating VA coupling as the ratio between effective arterial elastance 
and end-systolic elastance (Ea/Ees-ratio). Using transesophageal echocar-
diography, we estimated end-systolic elastance noninvasively and effec-
tive arterial elastance as (0.9 × systolic arterial pressure)/stroke volume.
Results: We found a strong within-patient MAPSE/MAP-relation-
ship with highly significant random slopes (intra-class correla-
tion = 0.81,  p < 0.001). This MAPSE/MAP-relationship varied between 
patients, indicated by the different slopes for each patient (Figure). 
There was a significant correlation between autoMAPSE and Ea/
Ees-ratio (r = − 0.5,  p < 0.01), Ees (r = 0.51, p < 0.01) but not with Ea 
(r = − 0.15, p > 0.05).

Conclusions: Each patient has a unique MAPSE/MAP-relationship and 
autoMAPSE correlates with VA coupling. This suggests that VA cou-
pling may be continuously monitored using autoMAPSE.

Figure (abstract P079) Automatically estimated mitral annular plane 
systolic excursion (autoMAPSE) plotted against mean arterial pres-
sure for each patient. Navy line represents the fitted linear relation-
ship. Patient number 3 and 4 did not have any feasible autoMAPSE 
measurements.
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Introduction: Prediction of fluid responsiveness using non-calibrated 
continuous cardiac output remain poorly evaluated. We aimed to 
evaluate bias and trending ability of non-calibrated multi-beat analy-
sis continuous cardiac index  (CCIMBA), against calibrated pulse-contour 
analysis continuous cardiac index  (CCIPCA) in ICU patients undergoing 
a passive leg raise (PLR) and/or a fluid challenge (FC).
Methods: In this single-center observational prospective study, we 
enrolled hemodynamically stable adult patients treated with norepi-
nephrine, monitored with transpulmonary thermodilution-calibrated 
 CCIPCA (reference), and in which a PLR and/or a FC (500 mL in < 15 min) 
was clinically indicated. After connection of the  CCIMBA device (evalu-
ated method) to the bedside monitor, paired  CCIMBA and  CCIPCA were 
recorded prior to (baseline replicate) and during the PLR and/or  FC 
(maximum replicate, i.e. highest value). Fluid responsiveness was iden-
tified if the relative change in  CCIPCA between baseline and maximum 
replicates (∆%25CCIPCA) was > 10% during PLR and > 15% during FC. 
Bias of paired data was evaluated using all replicates, and the trending 
ability using 4-quadrant and radial plots. ∆%25CCIMBA optimal thresh-
old during PLR to predict fluid responsiveness (∆%25CCIPCA > 15% dur-
ing FC) was estimated using the receiver-operating curve (AUROC).
Results: 29 patients (median 68 [IQR: 57–74] yo, SOFA 12 [8–14]) 
received 28 PLR and 16 FC.  CCIMBA  and  CCIPCA  were significantly cor-
related  (R2 = 0.73). The bias between methods increased with higher 
cardiac index values (Figure panel A). ∆%25CCIMBA adequately tracked 
changes in ∆%25CCIPCA (Figure panel B) with an angular bias of 2 ± 23° 
(p = 0.52 compared to 0°, Figure panel C). ∆%25CCIMBA during a PLR had 
an AUROC of 0.82 (p < 0.05), and an optimal diagnostic threshold > 15% 
to predict fluid responsiveness (sensitivity: 0.99, specificity: 0.76).
Conclusions: Non-calibrated  CCIMBA showed a non-constant bias but 
an adequate ability to track changes in  CCIPCA and good performance 
to predict fluid responsiveness.
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Figure (abstract P080) Bland and Altman plot of  CCIMBA  against 
 CCIPCA  (panel A), quadrant plot of ∆%CCIMBA against ∆%CCIPCA  (panel 
B), and corresponding radial plot (panel C). Broad solid lines are bias 

(A) and angular bias (C), and dashed lines are their limits of agree-
ment. Vertical and horizontal solid lines delimit quadrant limits (B). 
The blue square/circle identifies excluded ∆%CCI values with a relative 
change < 5% (B and C). The equation describing the non-constant bias 
is given in panel A.
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Introduction: The Surviving Sepsis Campaign and the ESICM con-
sensus on circulatory shock and hemodynamic monitoring are some 
of the few guidelines available for patients developing hemodynamic 
instability. We designed an electronic survey to better understand cur-
rent practice and alignment with these guidelines, in intensive care 
units (ICUs) in Portugal.
Methods: A short questionnaire was shared on social networks or via 
email (e-blast) by  the Portuguese Society of Critical Care from May 
11th to September 11th 2023 to answer 24 questions about hemody-
namic monitoring and management in the ICU.
Results: Globally, 174 valid questionnaires were available for analy-
sis. 54% were intensive care specialists, and the rest were in training. 
For  the patient in septic shock, the volume of fluid challenge dif-
fered between 500  mL (42%), 250  mL (30.5%), and 1000  mL (19%), 
and the most used type of fluid used was balanced solution (85.5% 
vs 14.4% saline). The main criteria for starting vasopressors were a 
MAP ≤ 65  mmHg after 30  mL/kg of fluids and peripheral perfusion 
compromise (77.6%), with norepinephrine being universally the first 
choice. For the second vasopressor, 66.1% chose vasopressin.  The 
most frequently used tools to assess fluid responsiveness were the 
evaluation of IVC (52.3%), cardiac output by echocardiography 
(45.4%), and PPV measurement (44.8%). The hemodynamic moni-
toring devices most used by the responders were echocardiography 
(97.1%), transpulmonary thermodilution system (82.2%), and pulmo-
nary artery catheter (45.4%).
Conclusions: Our survey suggests that most patients in septic shock 
in Portuguese ICUs receive fluids, norepinephrine, and vasopressin, 
according to current recommendations. Echocardiography was one 
of the main tools to assess volume status, fluid responsiveness, and 
hemodynamic monitoring. Still, almost a third of responders con-
sidered that more than half of the team was not skilled enough to 
perform echocardiography, highlighting the need for training and 
standardization in this technique.
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Introduction: In this work we aimed to improve the governance of 
focused echocardiography (echo) in a district general hospital critical 
care. Focused echo is increasingly used in critical care to aid manage-
ment and diagnosis of shock syndromes, fluid tolerance and cardiac 
output assessment. Effective governance is essential to ensure its 
appropriate use and interpretation. Key to the governance of echo is 
the ability to access and review images of scans. UK guidelines state 
that focused echo images should be stored in a location other than on 
the machine [1]. Use of portable ultrasound machines to undertake 
focused echo can impede this.
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Methods: We undertook a baseline audit in May 2023. Data was col-
lected for 1  month and all focused echos carried out on the critical 
care unit were included. Scans performed purely for accreditation 
purposes were excluded. Interventions were to present the findings of 
this audit at a departmental meeting, arrange for all echo and ultra-
sound machines to upload scans to our institution’s online echo data-
base and introduce a monthly echo governance meeting. The audit 
was then repeated in October 2023.
Results: 31 focused echos were performed in each 1-month cycle. The 
majority of scans (76%) were performed using portable ultrasound 
machines and almost half of all echos were performed out of hours. 
Our interventions increased the ability to review echo images online 
from 39 to 71% (Figure). The greatest area of improvement was seen 
in out of hours echos where this improved from 25 to 67% of scans. 
Scans with a documented report improved slightly from 65 to 71%.
Conclusions: Connecting all echo and ultrasound machines to our 
institutions echo database and the introduction of a focused echo 
governance meeting greatly increased the proportion of focused 
echos with images available to review online. This not only improved 
compliance with UK guidelines but also greatly increased opportuni-
ties for echo governance.

Reference
1. Faculty of Intensive Care Medicine. Guidelines For The Provision of Inten‑

sive Care Services v2.1 (2022)

Figure (abstract P082) Bar chart showing the main governance find-
ings before and after intervention with the introduction of a govern-
ance meeting and improved connectivity of echo machines.
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Introduction: Using point-of-care ultrasound (POCUS) in the intensive 
care unit (ICU) is becoming increasingly important and useful for diag-
nostics and monitoring our patients’ response to treatment. However, 
training in POCUS within ICU is variable by unit and often ad hoc lead-
ing to a lack of confidence among trainee doctors and Advanced criti-
cal care practitioners (ACCPs) to use this modality at the bedside. We, 
therefore, sought to create a teaching programme to increase confi-
dence in using POCUS and extend knowledge.
Methods: We created a weekly peer-led teaching programme on 
POCUS. We use a hybrid format with a small group tutorial available 

to join online or in person, followed by practical scanning. This was 
designed to increase both theoretical knowledge and hands-on prac-
tice for skills in the acquisition and understanding of images. We sur-
veyed the staff attending to monitor changes in self-reported level of 
knowledge and confidence. We also sought feedback on the quality 
of the sessions and had an adaptive program so we could change the 
session format or content accordingly.
Results: So far, each session has been attended by 4–11 trainee 
doctors and ACCPs. We have found consistent improvement in self-
reported knowledge of POCUS, confidence in obtaining POCUS 
images, and interpretation of images. Furthermore, the mode has 
increased substantially for each category showing a growing skew 
towards confidence within the group. There has also been complimen-
tary feedback about the sessions and repeated attendance for both 
online and in-person teaching.
Conclusions: Overall, we have found that providing a dedicated 
weekly peer-led teaching session about ultrasound for trainee doctors 
and ACCPs in ICU has increased overall knowledge and confidence in 
using POCUS. This has benefits for both the individual clinicians’ fur-
ther professional development but also patients having increased 
access to enthusiastic clinicians with improved training in POCUS.
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Introduction: We looked at the feasibility of introducing an echo gov-
ernance meeting in a district general hospital. Focussed echocardiog-
raphy is an important component in the diagnosis and management 
of  the critical care patient. It  must be performed by appropriately 
trained individuals and be subject to data governance and audit/qual-
ity improvement [1].
Methods: In May 2023 a monthly meeting was established for  echo 
teaching and governance. The meeting was broadcast in person and 
virtually. Each session had a FICE/FUSIC accredited junior to act as 
chair and at least one BSE level 2 accredited critical care clinician. Ses-
sions were advertised to multiple departments trust-wide. Sessions 
included the review of focussed echos and more recently, a five-ques-
tion review related to data governance. At the beginning and end of 
each session a questionnaire was distributed.
Results: From 7 meetings, 47 responses were generated from in-
person attendees. Just over half of attendees had a critical care 
background and the remainder were from anaesthetics, general 
medicine,  respiratory medicine and emergency medicine.  Attendees 
included consultants, trainees and wider members of the MDT. 42 
post-meeting questionnaires returned extremely positive data: 100% 
of attendees reported the meeting interesting and found they learnt 
something; 98% found the meeting educational and useful; 66% 
said the meeting altered their practice; and 74% reported the meet-
ing encouraged them to consider echo governance such as storing 
images and writing reports (Figure).
Conclusions: This shows it is not only possible, but beneficial, to 
introduce echo governance in a district general hospital. Future work 
includes the introduction of a 24/7 echo helpline for immediate review 
of scans, and  increasing the frequency of these meetings to weekly, 
embedding this as a key part of practice.

Reference
1. Faculty of Intensive Care Medicine. Guidelines For The Provision of Inten‑

sive Care Services v2.1 (2022)
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Figure (abstract P084) A bar chart to show the feedback obtained 
from echo governance meetings.

P085  
Clinically framed analysis of the hypotension prediction index: 
comparison of methodological approaches
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 Scheeren2, M  Sander6, M  Cannesson7, F  Hatib2
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Introduction: Hypotension is associated with organ injury including 
acute kidney injury and myocardial injury in surgical and critically ill 
patients. The Acumen Hypotension Prediction Index (HPI) software is a 
machine learning algorithm that detects early hemodynamic instabil-
ity that may lead to hypotension. The original validation of HPI used 
a case control analysis and excluded data from a zone of uncertainty 
(grey zone) [1]. It is important that clinically used algorithms reflect the 
use of data in a real-world setting. We therefore conducted a clinically 
framed analysis of the ability of HPI.
Methods: We conducted a retrospective analysis of data from 9 pre-
viously reported studies. The data were analysed with 2 different 
methods and receiver operating characteristic curves constructed: a 
case–control analysis with a grey zone approach [1], and a cohort anal-
ysis that used all data points [2–6]. In the analyses hypotension was 
defined as mean arterial pressure < 65 mmHg for ≥ 1 min.
Results: 2022 patients (913 female) were included, 339 (17%) were 
from intensive care units and 1683 (83%) were surgical. 1683 patients 
(83%) had at least 1 hypotensive event and in total there are 24,654 
hypotensive events. The case–control analysis shows the area-under-
ROC-curve for HPI to predict hypotension 5, 10, and 15 min in advance 
was 0.957 (95% CI 0.947–0.964), 0.933 (0.924–0.942), and 0.929 (0.918–
0.938), respectively (Figure). The cohort analysis shows corresponding 
AUROC was 0.923 (95% CI 0.912–0.933), 0.923 (0.911–0.933), and 0.926 
(0.914–0.937), respectively (Figure).
Conclusions: HPI was shown to be able to predict hypotension with 
high performance, using a clinically relevant analysis methodology 
and the originally reported case–control methodology.

References
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4. Tomasev N et al. Nature. 2019;572:116–119
5. Wiens J et al. J Mach Learn Res. 2016;17:2797–819
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Figure (abstract P085) Performance of HPI in predicting hypoten-
sion, analyzed with a case–control approach, and a cohort approach 
using all data points. Both analyses show HPI predicts hypotension 
with high accuracy.

P086  
Assessing the statistical impact of mathematical coupling 
of continuous map data to predict hypotension
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Introduction: The issue of mathematical coupling of data is well 
known in medicine. It has been suggested that MAP can be used to 
predict hypotension [1]. Hypotension is a condition where flow to local 
organs is disrupted leading to hypoperfusion, but it is often defined 
with simple arbitrary thresholds of MAP. The purpose of this study is 
to assess the impact of mathematical coupling on ROC analysis when 
MAP is used to predict hypotension.
Methods: A total of 2022 patients yielding 4,152,124 datapoints were 
used to construct ROCs for MAP, SV and HR to predict a decrease of 
themselves for random thresholds 10 min into the future. The patient 
data are from 9 published studies. Additionally, simulation was per-
formed, where time-series of randomly increasing and decreasing 
numbers in a range of 0–5 with no particular meaning were gener-
ated. 1000 signals each of a duration of 10 h were simulated and ROC 
for a randomly selected threshold was constructed.
Results: The Figure shows ROC curves for SV, HR and MAP predicting 
a decrease of themselves. All variables have a high AUC in predicting 
their future values regardless of the threshold chosen. The simulation 
shows equally high AUC.
Conclusions: MAP does not predict hypotension as a condition of local 
organ hypoperfusion. The high AUC is caused by mathematical cou-
pling when MAP is used to predict a threshold in its range. When using 
the current MAP to predict MA p < 65 mmHg, there is a natural relation-
ship that creates a statistical dependency. The ROC analysis simply illus-
trates the likelihood that a MAP value of 65 mmHg will be preceded by 
other MAP values (e.g., 67 or 70 mmHg), which is intuitive since to reach 
a hypotensive event from a higher MAP, the blood pressure must pass 
through adjacent values. As the Figure shows, all hemodynamic varia-
bles and the simulation data ‘predict’ themselves regardless of the cho-
sen threshold due to this statistical coupling in a time series analysis.

Reference
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Figure (abstract P086)  ROC curves for SV, HR, MAP and Simulation 
of random time-series predicting a decrease below various thresholds 
10 min into the future.
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Derivation and validation of endotypes for hypotension using 
unsupervised deep learning
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Introduction: Hypotension is associated with organ injury including 
acute kidney injury and myocardial injury in surgical and critically ill 
patients. Understanding the varied underlying physiological mecha-
nisms that lead to hypotension may help choose specific therapeu-
tic interventions to causally treat hypotension. We aimed to identify 
endotypes for hypotension using big data and unsupervised deep 
learning methods.
Methods: We developed an unsupervised deep learning algorithm 
to identify endotypes of hypotension. The algorithm is a deep learn-
ing autoencoder model combined with unsupervised learning. The 
autoencoder model captures the most important information of 
the input data to reduce data dimensionality, and the unsupervised 
learning classifies the information into a number of types in the 
autoencoder latent space. Stroke volume index, heart rate, systemic 
vascular resistance index, and stroke volume variation were the 
inputs to the algorithm. Hypotension was defined as mean arterial 
pressure < 65 mmHg for at least 1 min. The algorithm was developed 
using 871 surgical patients who had 6848 hypotensive events. We 
validated the algorithm using an additional 926 surgical patients 
who had 4842 hypotensive events and 1000 critically ill patients 
who had 31,615 hypotensive events.
Results: Unsupervised deep learning revealed four distinct hypo-
tension endotypes. Based on their physiological and clinical 
characteristics, these endotypes can be labeled as hypovolemia, 
vasodilation, bradycardia, and myocardial depression (Figure). The 
independent validation data confirmed these four hypotension 
endotypes.
Conclusions: With unsupervised deep learning we found four endo-
types of hypotension, namely hypovolemia, vasodilation, brady-
cardia, and myocardial depression. Considering these hypotension 
endotypes may help clinicians identify the underlying cause of 
hypotension and choose specific therapeutic interventions to caus-
ally treat hypotension.

Figure (abstract P087)  Four endotypes for hypotension in the 
autoencoder latent space: hypovolemia (red), vasodilation (green), 
bradycardia (purple), and myocardial depression (cyan).
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Elevated dipeptidyl peptidase 3 predicts morbidity and mortality 
in cardiogenic shock: pre‑specified secondary analyses 
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Introduction: Here we evaluated the prognostic value of dipeptidyl 
peptidase 3 (DPP3), a zinc-dependent metalloprotease that inactivates 
angiotensin II and related peptides, and thereby initiates and perpetu-
ates cardiogenic shock according to recent molecular studies.
Methods: The investigator-initiated, multi-center, placebo-controlled, 
phase 2 study ACCOST-HH was the very first clinical trial to evaluate a 
monoclonal antibody, adrecizumab, in cardiogenic shock [1]. As pre-
specified in the protocol, circulating DPP3 levels were measured at 
baseline and after 72 h within the ACCOST-HH study, and were associ-
ated with 30-day mortality and organ support measures.
Results: A DPP3 concentration of 40  ng/mL, derived from the 
97.5th percentile in the general population, was pre-defined as cut-off. 
Within the study, median DPP3 concentration at baseline was 43.2 ng/
mL [21.2–74]. Elevated DPP3 was associated with a higher 30-day mor-
tality (hazard ratio 1.7 [95% CI 1.0–2.9], as well as with all organ sup-
port measures tested: (i) days without cardiovascular organ support 
including VA-ECMO and Impella (21 vs. 3 days, p = 0.0005), (ii) need for 
renal replacement therapy (22% vs. 56%, p < 0.0001), and (iii) rate of 
mechanical ventilation (74% vs. 90%, p = 0.04). Longitudinal analyses 
with determination of DPP3 at baseline and 72 h revealed that low and 
initially elevated but decreasing DPP3 concentrations were associated 
with a markedly reduced 30-day mortality, when compared to con-
stantly high DPP3 concentrations (30% vs. 74%) (Figure).
Conclusions: Circulating DPP3 is a strong predictor of morbidity and 
mortality in cardiogenic shock. The results need to be validated in fur-
ther cardiogenic shock cohorts, but otherwise hold strong promise 
for the upcoming clinical trials on the evaluation of the specific DPP3-
antibody procizumab as new breakthrough therapy in cardiogenic 
shock.
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Figure (abstract P088)  Kaplan–Meier analysis for the association 
of constantly high (HH = high-high), decreasing (HL = high-low), and 
constantly low (LL = low-low) DPP3 levels with mortality. DPP3 was 
determined at randomization and after 72 h.

P089  
Clinical observational study into mitochondrial oxygenation 
predicting ominous lactate in trajectory around abdominal surgery 
(COSMOPOLITAS)
LWJM Streng, CJ de Wijs, S Riemens, FA Harms, D Sneiders, BPL Wijnhoven, 
RJ Stolker, JNM IJzermans, EG Mik
Erasmus MC, Anesthesiology, Rotterdam, Netherlands
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Introduction: COSMOPOLITAS studied the relationship between 
 mitoPO2 and serum lactate in surgical patients. Mitochondrial oxygen 
tension in the skin  (mitoPO2) can be measured by the COMET system 
(Photonics Healthcare B.V., Utrecht, The Netherlands). To enable its use, 
COMET relies on Alacare plasters (photonamic GmbH, Pinneberg, Ger-
many) to induce protoporphyrin IX (PpIX) in the skin. The COMET tech-
nology uses the optical properties of PpIX to measure oxygen in the 
mitochondria. Serum lactate is a marker for hypoxia, and abnormally 
increased serum lactate is associated with adverse patient outcome. 
Thus, the existence of an association between  mitoPO2  and lactate 
would demonstrate usability of  mitoPO2 as clinical parameter.
Methods: In an observational clinical study in 40 patients undergoing 
major abdominal surgery,  mitoPO2 was monitored peri-operatively, 
i.e. during surgery and stay on the ICU/PACU. Serum lactate was meas-
ured at least every 6 h. The relationship between  mitoPO2 and lactate 
values was investigated using mixed model logistic regression.
Results: The predicting value of the area under the curve of 
 mitoPO2  during 60  min  [mitoPO2]60, versus increased lactate 
(> 2  mmol/L) in 474 pairs of lactate and  mitoPO2 was analyzed. An 
odds-ratio of (OR) of 0.97 (p < 0.001) per unit  [mitoPO2]60  (in mmHg) 
was found. An analysis of the intraoperative subset of lactate and 
 mitoPO2  pairs (n = 220) resulted in and odds-ratio for  [mitoPO2]60  of 

0.93 (p < 0.002). A scatterplot and frequency distribution of the intra-
operative subset are presented in the Figure.
Conclusions: A prolonged period of low  mitoPO2  is associated with 
an increased risk of pathological serum lactate, and thus increased 
perioperative risk. Therefore, it can be concluded that  mitoPO2  pro-
vides useful information about patient status, and could potentially be 
used as an early warning sign of patient deterioration or endpoint of 
resuscitation.

Figure (abstract P089) Intraoperative data. A and B: Scatterplot and 
frequency distribution of intraoperative data subset.

P090  
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Introduction: Cardiac surgery-associated acute kidney injury (CSA-
AKI) is a common complication of cardiac surgery and is associated 
with increased morbidity and mortality. Recent guidelines emphasize 
the need for new monitoring methods to facilitate targeted CSA-AKI 
prevention and treatment strategies. In-vivo mitochondrial oxygen 
tension  (mitoPO2), which is semi-continuous and can be measured in 
real time, could potentially fulfill this role during cardiac surgery.
Methods: This prospective observational study examines the asso-
ciation between  mitoPO2 < 20  mmHg and the risk of CSA-AKI. The 
study included 75 patients with an increased pre-operative CSA-AKI 
risk. All patients underwent coronary artery bypass grafting with car-
diopulmonary bypass.  MitoPO2  was measured intraoperatively and 
CSA-AKI was defined by the Kidney Disease: Improving Global Out-
comes criteria. Post-hoc analyses were conducted for four additional 
 mitoPO2 thresholds < 25, < 30, < 35, < 40 mmHg.
Results: Patients who developed CSA-AKI had significantly more 
intraoperative time with  mitoPO2  below 20  mmHg, but this thresh-
old was not associated with CSA-AKI risk (p = 0.06). Conversely, 
 mitoPO2 below the other thresholds was associated with CSA-AKI risk, 
with the < 25 mmHg showing the highest odds ratio (OR). Every min-
ute spent < 25 mmHg increased the risk of CSA-AKI by 0.7% (p = 0.02), 
visualized in the Figure, while every percentage increase in intraop-
erative time below this threshold raised the risk by 2.1% (p = 0.02). 
The percentage of time that  mitoPO2 was < 25  mmHg remained an 
independent risk predictor when analyzed in a multivariate regression 
model (OR 1.02, 95% CI 1.00–1.04, p = 0.04).
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Conclusions: This study highlights the association between 
 mitoPO2  and the onset of CSA-AKI. Extended durations below the 
 mitoPO2  threshold of 25  mmHg strongly correlate with an elevated 
CSA-AKI risk. Using  mitoPO2  as a monitoring tool shows promise in 
potentially predicting and possibly preventing CSA-AKI when used as 
a treatment trigger in cardiac surgery patients.

Figure (abstract P090) Predictive probabilities: cardiac surgery 
associated acute kidney injury versus time under  mitoPO2 threshold 
(< 25 mmHg).
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Averaged versus persistent reduction in urine output to define 
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Introduction: We aimed to  compare the incidence of oliguria and 
its association with outcomes according to whether it is determined 
using an  average  (mean hourly urinary output (UO) below threshold 
for the specified period) or a persistent method (all UO below thresh-
old for the specified period).
Methods: We included all adults patients admitted to a tertiary ICU 
between 2010 and 2020 except for those on chronic dialysis or who 
declined consent. Hourly UO, clinical and socio-demographic data 
were extracted from electronic medical records, and 90-day mortal-
ity from the national death registry. We determined oliguria incidence 
according to each assessment method and for different thresholds. 
Performance of each method to predict 90-day mortality and  acute 
kidney disease (AKD, defined by a 20% decrease in eGFR compared 
with baseline) at hospital discharge was calculated.  The association 
between oliguria and 90-day mortality was explored with logistic 
regression models and quantified using marginal relative risks (MRR), 
stratified by admission type and controlling for age, SAPS II, Charlson 
index and admission year. Missing covariates were multiply imputed.
Results: Among the 15,253 patients analyzed, the average method 
identified oliguria more often than the persistent method (73 [95%CI 
72–74] vs. 55 [95% CI 54–55] %) (Figure). It displayed a higher sensitiv-
ity for 90-day mortality prediction (85 [95% CI 84–86] vs. 70 [95% CI 
69–72] %)and AKD at hospital discharge (87 [95% CI 85–88] vs. 72 [95% 
CI 70–74] %). However, its specificity was lower for both outcomes (30 
[95% CI 29–31] % vs. 49 [95% CI 48–50] % and 30 [95%CI 29–31]% vs. 
49 [95% CI 48–50] %). After adjusting for corrected SAPS II, Charlson 
comorbidities index, age and admission year, oliguria was, with both 
methods, associated with an attributable mortality of 4%.

Conclusions: The assessment method of oliguria has major diagnostic 
and prognostic implications, and the definition of oliguria should be 
standardized in this regard.

Figure (abstract P091) Incidence of oliguria considering an averaged 
(red) or a persistent (green) reduction in urine output under different 
thresholds (95% confidence interval are comprised within the size of 
the dot).
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Introduction: Acute kidney injury (AKI) has been reported as a fre-
quent complication of critical COVID-19, and renal involvement has 
been associated with poor outcomes [1]. We aimed to evaluate the 
occurrence of AKI, the use of renal replacement therapy (RRT), patient 
and kidney outcomes, and the risk factors associated with AKI in criti-
cal COVID-19.
Methods: Single-center, retrospective cohort analysis of patients with 
critical COVID-19 in a university hospital in Portugal. AKI was defined 
according to KDIGO serum creatinine (sCr) and urinary output (UO) cri-
teria. Multivariable logistic regression analysis was used to explore the 
risk factors for developing AKI and to assess the association between 
AKI and ICU mortality.
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Results: Of 476 evaluated patients, 60% (n = 286) had AKI, of which 
93.7% fulfilled UO criteria. AKI could be established by sCr in 59.1% 
of patients, while 40.9% had exclusively UO criteria. Age above 
60 years (OR 2.9), obesity (OR 3.1), a higher SAPS II score (OR 1.03), 
use of mechanical ventilation at day 1 of ICU stay (OR 5.2) and previ-
ous chronic renal disease (OR 5.6) were associated with an increased 
risk for AKI. Overall mortality in this cohort was 24.4% (32.9% 
in patients with AKI and 11.6% in patients without AKI). KDIGO 
stages 2 (OR 3.7) and 3 (OR 10.6) were associated with ICU mortal-
ity (p < 0.001). Of note, patients diagnosed only by UO criteria did 
not have an increased ICU mortality. RRT was used in 16% (n = 47) 
of patients. Among survivors, only 2 patients persistently needed 
RRT at ICU discharge. Global kidney function recovery was 95.3% 
(n = 183).
Conclusions: In a single-center cohort analysis of 476 critically-ill 
COVID-19 patients,  60% had AKI. This was driven by the occurrence 
rate of AKI defined by UO criteria. KDIGO stages 2 and 3 were associ-
ated with ICU mortality. Most of the patients with AKI had recovered 
by the time of ICU discharge. Future studies should explore long term 
kidney outcomes.
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Introduction: We propose the height-adjusted phase angle (HAPA), 
derived from  bioimpedance analysis (BIA), to  be considered  as a 
weight-independent surrogate for 24-h urinary creatinine excretion 
(UCE-24 h). This approach allows for a more precise assessment of 24-h 
creatinine clearance (CrCl-24 h) compared to the Cockroft-Gault (CG) 
formula, particularly in circumstances requiring  drug dosage  adjust-
ments in renal excreted drugs in immunocompromised ICU patients.
Methods: This prospective observational cohort study  (Conducted 
in a single center), included  immunocompromised  ICU adults under-
going BIA (mBCA 525, Seca, Germany) and UCE/CrCl-24  h measure-
ments over a 3-year period. Clinical and anthropometric variables, 
along with serum creatinine (SCr), were registered. Data were pre-
sented using median and p25–p75.
Results: A total of 105 measurements were collected, with 74.3% 
representing male subjects with a median age of 62  years (41–69), 
CrCl-24 h at 60 mL/min (42–89), and a PA of 3.4° (3.0–4.2). Non-onco-
logical immunosuppressed, hematooncological, and patients with 
solid tumors accounted for 51.4%, 34.3%, and 14.3%, respectively. 
The initial 75 measurements were allocated to the training cohort, 
showing a significant linear correlation between HAPA and UCE-24 h, 
as well as HAPA/SCr and CrCl-24 h (r = 0.67 and r = 0.81 respectively). 
Through stepwise linear regression, a predictive formula for CrCl-24 h 
was develop  using HAPA and SCr. The model underwent validation 
with the remaining 30 measurements (validation cohort), resulting in 
an  R2 of 0.77. The sensitivity to predicting CrCl-24 h below 60 mL/min 
was higher compared to the CG formula, with 83% and 67% sensitivity, 
respectively.
Conclusions: HAPA, as a weight-independent surrogate for UCE-24 h, 
affords a more precise CrCl-24 h estimation compared to CG, particu-
larly exhibiting higher  sensitivity within renal dosage adjustment 
ranges for immunocompromised ICU patients.

Figure (abstract P093)  Left panel: correlation plot between height-
adjusted phase angle/serum creatinine (cm*/mg/dL) and measured 
24  h creatinine clearance (mL/min) in training cohort. Right panel: 
correlation plot between measured 24  h-creatinine clearance (mL/
min) and predicted 24 h-creatinine clearance based in height adjusted 
phase angle (mL/min) in validation cohort. Parallels lines represent 
95% confidence interval.
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Introduction: Acute kidney injury (AKI) in patients undergoing cardiac 
surgery relate to the development of major adverse kidney events up 
to day 90 (MAKE90). We tested whether the serum creatinine ratio (sCr-
Ratio), defined as the ratio between the highest serum creatinine in 
the first five post-operative days and the pre-operative measurement, 
can predict major adverse kidney events up to day 90 (MAKE90).
Methods: A development cohort and an external validation cohort 
with patients undergoing cardiac surgery were investigated.
Results: In the development cohort (n = 6576), 54.2% of patients 
developed AKI by post-operative Day 5 using the kidney disease global 
outcomes (KDIGO) criteria, and in the validation cohort (n = 554) this 
was 28.4%. The cut-off value (where sensitivity was equal to specific-
ity) for sCrRatio was 1.25 in the development cohort. The incidence of 
MAKE90 in the development cohort was 16.7% and in the validation 
cohort 24.4%.In the development cohort, the positive and negative 
predictive value (PPV and NPV (95% confidence interval)) for patients 
with AKI to develop MAKE90 were 25% (23–26) and 92% (91–93), for 
sCrR higher than cut-off they were 33% (31–35) and 90% (90–91). In 
the validation cohort they were 42% (34–51) and 83% (79–88) and 
47% (38–54) and 81% (2.37–6.03), respectively (Table).
Conclusions: Calculation of the sCrRatio is simple and identifies 
patients at risk for meeting the MAKE criteria 90  days after cardiac 
surgery.

Table (abstract P094) Performance characteristics of all measure-
ments

KDIGO‑AKI 
(develop‑
ment)

sCrRatio 
(develop‑
ment)

KDIGO‑AKI 
(validation)

sCrRatio 
(validation)

Sensitivity 78% (95% CI 
75–80%)

70% (95% CI 
67–73%)

53% (95% CI 
43–63%)

42% (95% CI 
34–51%)

Specificity 52 (95% CI 
50–53%)

67% (95% CI 
66–68%)

77% (95% CI 
72–81%)

84% (95% CI 
79–88%)

PLR 1.61 (95% CI 
1.55–1.68)

2.11 (95% CI 
2.00–2.23)

2.26 (95% CI 
1.72–2.96)

2.61 (95% CI 
1.87–3.63)
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KDIGO‑AKI 
(develop‑
ment)

sCrRatio 
(develop‑
ment)

KDIGO‑AKI 
(validation)

sCrRatio 
(validation)

NLR 0.43 (95% CI 
0.39–0.48)

0.45 (95% CI 
0.41–0.49)

0.61 (95% CI 
0.50–0.76)

0.69 (95% CI 
0.59–0.81)

PPV 25% (95% CI 
23–26%)

33% (95% CI 
31–35%)

42% (95% CI 
34–51%)

47% (95% CI 
38–55%)

NPV 92% (95% CI 
91–93%)

90% (95% CI 
90–91%)

83% (95% CI 
79–88%)

81% (95% CI 
79–84%)

Accuracy 56% (95% CI 
55–57%)

67% (95% CI 
66–75%)

71% (95% CI 
66–75%)

73% (95% CI 
69–78%)
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settings to predict interventions and outcomes: the MARKISIO 
study)
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Introduction: Predicting the need for renal replacement therapy (RRT) 
in severe acute kidney injury (AKI) remains challenging. The usefulness of 
biomarkers has been explored, but previous studies lacked clarity on RRT 
indications and were conducted before the release of key randomized 
controlled trials (RCTs) that refined RRT initiation criteria. The aim of the 
MARKISIO study was to assess the performance of a panel of biomarkers 
in predicting the criteria for RRT initiation in severe AKI patients.
Methods: This ancillary study of the AKIKI2 trial included critically ill 
patients with severe AKI. Blood and urine samples were collected 
within 12 h after the occurrence of KDIGO 3 AKI. The primary endpoint 
was the occurrence of RRT initiation criteria within 72 h after the onset 
of severe AKI. These criteria were rigorously defined based on recent 
RCTs on RRT timing. The study analyzed a panel of routine biomark-
ers (pH, serum potassium, and serum creatinine) and novel biomarkers 
(urinary C–C motif chemokine ligand 14 [CCL14], urinary Kidney Injury 
Molecule 1 [KIM1], nicotinamide and its metabolites, circulating dipep-
tidyl peptidase [cDPP3] concentration and plasma proenkephalin A 
119–159).
Results: Among the 256 patients, 101 (39%) met at least one criterion 
for RRT initiation or died within 72 h after the inclusion. None of the 
individual biomarkers or their combinations demonstrated satisfac-
tory predictive performance for the primary endpoint. The best bio-
marker combination was ‘pH’, ‘serum creatinine concentration’ and 
‘urinary CCL-14’ with an area under the receiver operating characteris-
tic curve (AUC) (95% CI) of 0.72 (0.65–0.78). In an exploratory analysis, 
urinary CCL14 showed promise in patients with toxic-induced kidney 
injury (AUC 0.74 [0.57–0.90]).
Conclusions: No biomarker or combination of biomarkers demon-
strated conclusive predictive accuracy for the need for RRT in severe 
AKI patients.

P096  
User experience (UX) study to evaluate clinical decision support 
system prototype supporting continuous kidney replacement 
therapy in a simulated ICU environment
LM  Kunz1, M  Metzger2, C Schäfer3, R  Pohlmeier4, J  Petrovic5, MT  Nosch6
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Access & Health Economics, Bad Homburg, Germany, 6Marienhospital 
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Germany
Critical Care 2024, 28(Suppl 1): P096

Introduction: The increasing amount of data routinely collected on 
ICUs poses a challenge for clinicians [1] which is aggravated with data-
heavy therapies like continuous kidney replacement therapy (CKRT). 
We developed the CKRT Supporting Software Prototype (CKRT-SSP), a 
clinical decision support system for use before, during and after CKRT. 
The aim of this user experience (UX) study was to prospectively evalu-
ate CKRT–SSP on usability, user experience, and workload in a simu-
lated ICU setting.
Methods: We simulated CKRT treatments in a fully equipped ICU box 
and evaluated CKRT-SSP with validated questionnaires: System Usabil-
ity Scale (SUS) [2] and User Experience Questionnaire (UEQ) [3]. Fur-
ther, a modified NASA-TLX (task load index) [4] compared workload 
before and after using CKRT-SSP. A total of 12 clinicians and nurses 
participated in this study.
Results: The SUS reached a median value of 87.5 for the CKRT-SSP, 
reflecting excellent usability. In the UEQ, CKRT-SSP scored clearly posi-
tive in the dimension attractiveness and the three task related dimen-
sions perspicuity, efficiency, and dependability (95% CI fully > 0.8). For 
the two non-task related dimensions stimulation and novelty there 
was a positive trend (mean > 0.8, while lower limit of 95% CI < 0.8). The 
modified NASA-TLX showed a significant workload reduction in physi-
cal demand, effort, and frustration (Figure).
Conclusions: CKRT-SSP is a promising tool for improving workload 
on ICUs and specifically application of CKRT. We obtained valuable 
insights for further user centric development.
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Figure (abstract P096) Results of the modified NASA-TLX before and 
after using CKRT-SSP (mean and SD), *indicates statistically significant 
reduction by Mann–Whitney-U test.
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Introduction: The aim of this prospective cohort observational study 
was to compare the removal of cardiac troponin T via continuous 
venovenous haemofiltration (CVVH), continuous venovenous hae-
modialysis (CVVHD) and continuous venovenous haemodiafiltration 
(CVVHDF) as a function of circulating blood troponin levels in critically 
ill patients.
Methods: This was a single-centre, prospective observational study 
conducted at Tallaght University Hospital (Dublin, Ireland). Adult 
patients admitted to ICU and commenced on continuous renal 
replacement therapy (CRRT) were included. All included patients 
required a Troponin T level of greater than 50 ng/L. All patients were 
required to have commenced CRRT at least four hours before the 
first sample was taken. The aim was to take three serum samples per 
patient every 24  h,  i.e. over a total of 72  h, with simultaneous sam-
pling of the waste effluent of the RRT for troponin. Our primary out-
come measure was estimated troponin clearance according to CRRT 
modality.
Results: We found no significant difference in estimated troponin 
clearance according to CRRT modality; with an overall median tro-
ponin clearance of 2.6 ng/kg/hour. The percentage of troponin clear-
ance was statistically significantly higher for CVVH compared to 
CVVHD and CVVHDF (17 vs. 14 vs. 12% respectively; p = 0.008), though 
this was not felt to be clinically significant.
Conclusions: In this a single-centre, prospective observational study, 
we measured simultaneous blood and effluent troponin levels in 
patients on either CVVHDF, CVVHD or CVVH to compare estimated 
troponin clearance between the three CRRT modalities. We found no 
significant difference in estimated troponin clearance according to 
CRRT modality. Our results show that clearance of troponin on CRRT is 
generally small across all modalities and that therefore ongoing treat-
ment with CRRT should not significantly impact our interpretation and 
tracking of troponin T results in patients with concern for acute coro-
nary syndrome.
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Hypothermia associated with high‑volume continuous renal 
replacement therapy: dependence on the method of warming 
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Odessa, Ukraine
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Introduction: Up to 50% of critically ill patients require renal replace-
ment therapy (RRT) due to acute kidney injury and multiple organ 
failure. Extended high-volume continuous renal replacement therapy 
(HV-CRRT) can significantly improve treatment outcomes for patients 
with septic and nonseptic multiorgan failure by effectively eliminating 
medium and large toxic molecules [1, 2].  It promotes better hemo-
dynamic tolerability of renal replacement therapy, modulation of the 
inflammatory and immune response, and has a positive effect on out-
comes and mortality.
Methods: During 2021–2023, we provided 97 sessions of HV-CRRT in 
patients with multiple organ failure in our intensive care unit. We used 
HV-CRRT  with a flow rate of 35–50  mL/kg/h.  In 13 patients, we used 
the Prismaflex device, where extracorporeal blood warming occurs by 
heating the return line (blood returning to the patient). In 21 patients, 
we used the multiFiltrate device, which uses built-in heating elements 
to warm dialysate and substitute solutions.  We monitored hemody-
namics, water-electrolyte and acid–base balance, and axillary body 

temperature of the patients. To assess the effectiveness of therapy, we 
assessed the duration of patients’ stay in the ICU, their functional indi-
cators of the cardiovascular and respiratory systems, and laboratory 
dynamics of markers of liver, kidney, and hemostasis function.
Results: The effectiveness of CRRT was identical in both groups of 
patients.  However, in the group where blood warming was used by 
heating the return line, the procedure was accompanied by the devel-
opment of stable mild hypothermia in the range of 34–36  °C, which 
remained stable despite the use of additional methods of external 
warming of patients.
Conclusions: Hypothermia in critically ill patients receiving high-vol-
ume continuous renal replacement therapy is more common with the 
use of external rewarming systems.
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Introduction: The ADVOS hemodialysis system corrects acidosis in 
patients with multiple organ failure (MOF) [1] and it is intriguing if its 
application in cardiosurgical patients with end-stage shock may aid to 
restore the homeostasis and reduce the need of vasopressors. Thus, 
we aim to evaluate the effect of ADVOS in these patients since estab-
lished therapies like RRT or extracorporeal life support (ECLS) improve 
prognosis, but disease progression with metabolic disruption, refrac-
tory acidosis and subsequent deterioration of vasoplegia remains 
challenging.
Methods: Patients treated with ADVOS for MOF and refractory shock 
that received at least 2 consecutive sessions from 11/2021 to 09/2023 
were included in this retrospective analysis. The primary objective was 
the reduction of vasoactive inotropic score (VIS) after 48 h. The course 
of hemodynamic, hepatic, renal, ventilation and blood gas param-
eters as well as mortality rates at 28  days and ICU discharge were 
documented.
Results: 22 patients (77% male, median age 59,) with a median 
SOFA Score of 15 received 110 ADVOS sessions (median blood flow 
and duration of 150  mL/min and 23  h, respectively). At 48  h, a sig-
nificant increase of blood pH (7.33–7.44, p = 0.001), bicarbonate 
(22.6–26.8  mmol/L, p < 0.001) and base excess (− 3.2 to 2.4  mmol/L, 
p > 0.001) was observed. A significant reduction of median noradren-
aline doses (0.470–0.180  µg/mL/kg, p = 0.009) and VIS (59–21, 
p = 0.007) was achieved too (Figure). No device-related adverse events 
were observed. 28-day and ICU mortality was 55% and 59%, respec-
tively. Considering an expected mortality > 90% [2], this resulted in a 
SOFA-Score standardized mortality ratio of 0.68 (95% CI 0.31–1.06), an 
absolute risk reduction of 29% and a number needed to treat of 3.5.
Conclusions: In cardiosurgical patients with end-stage shock, ADVOS 
was safe and feasible, and significant hemodynamic improvement 
could be observed.
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Figure (abstract P099) Vasoactive-inotropic score course in the first 
48 h.
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Introduction: CRRT with RCA is progressively wider used in ICU 
patients. RCA is however controversial and potentially dangerous in 
shock, severe or worsening lactic acidosis and metformin intoxication 
due to possible citrate metabolism impairment [1].
Methods: We observed pH and BE increase rate and  Catot/Ca++  ratio 
during the first 48 CRRT hours in 13 pts admitted to our ICU over 1 year 
for MALA (7) and severe acidosis due to isolate RF (6) and treated with 
RCA-CVVHD using hypertonic 4% citrate solution. We analyzed data by 
Wilcoxon test.
Results: CRRT mean duration was 43 in MALA versu 40 h in RF group. 
Mean blood flow was 127 in MALA and 125 mL/min in RF pts. Dialysate 
flow was respectively 2285 and 2416 mL/h. Mean pH and BE at admis-
sion were in MALA 6.99 and − 24 and in RF 7.18 and − 15 (p = 0.001). 
During first 6 h, pH increased by 0.13 in MALA and 0.18 in RF but faster 
in MALA than in RF pts in the next 6 h (p > 0.05). BE increased by 3.9 
in MALA and 6.3 in RF in the first 6  h and by 7.4 and 4.5 in the next 
6 h (p > 0.05) (Figure).  Catot/Ca++ ratio was significantly higher in MALA 
group (p = 0.003), mostly during the first 12 RRT hours. 6 MALA pts 
needed Ca infusion rate increase. Nobody needed citrate infusion vari-
ation or develop citrate accumulation with  Catot/Ca++  > 2.5 or acidosis 
worsening. All pts were discharged alive from ICU, 5 pts in MALA and 2 
in RF group show renal function recovery.
Conclusions: In our series concentrated citrate solution RCA seemed 
to be safe and effective in MALA treatment. Acidosis improvement 
was delayed only in the very early treatment stage without reaching sta-
tistical significance. At the same time, in MALA pts,  Catot/Ca++ was higher 
probably due to a certain degree of citrate metabolism impairment but 
stayed always below 2.5 [2]. Careful monitoring and strict adherence to 
citrate and Ca infusion protocols are effective to obtain treatment safety.
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Figure (abstract P100) Results.
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Introduction: The criteria for initiating continuous renal replacement 
therapy (CRRT) in patients with AKI are well established, but not for 
its withdrawal. The main objective of our study was to identify clinical 
and analytical variables on the day of CRRT withdrawal and two days 
after it, that could predict the failure of discontinuing the therapy and 
serve as a tool to clinical decision making.
Methods: Prospective observational study in 55 patients with AKI of 
any cause in a 38-bed polyvalent ICU. The failure of the withdrawal 
of CRRT was defined as the need to restart therapy within 7  days 
after withdrawal. We collected clinical, analytical and ultrasound 
variables of interest on the day of removal (day 0) and 2  days after 
removal (day + 2) the CRRT. Through a logistic regression model and 
the use of ROC curves, the model with the best performance was 
determined.
Results: CRRT withdrawal was successful in 30/55 patients. Patients in 
whom CRRT withdrawal failed had a lower diuresis on day 0, a worse 
2-h (2-h) urine creatinine clearance, a greater plasma creatinine ratio 
(day + 2/day 0) and a longer duration of CRRT. The area under the 
curve (AUC) to predict failure in CRRT withdrawal of diuresis with no 
use of diuretics was 0.815 (95% CI 0.593–1.000), optimal cut-off of 
935  mL/day, of diuresis with the use of diuretics was 0.712 (95% CI 
0.550–874), optimal cut-off of 1815 mL/day, of 2-h creatinine clearance 
was 0.81 (95% CI 0.67–0.95), optimal cut-off of 16.7 mL/min, of creati-
nine ratio was 0.86 (95% CI 0.75–0.97), optimal cut-off of 1.65 (95% CI 
1.27–1.59) and of duration of CRRT was 0.68 (95% CI 0.53–0.82) (Table). 
The combination of the four variables obtained the best performance 
with an AUC of 0.92 (0.83–1.00).
Conclusions: In this prospective study we found that the combined 
use of clinical and analytical variables on day 0 and day + 2 of with-
drawal of renal replacement therapy is a useful tool to predict fail-
ure of discontinuation of CRRT and could help in clinical decision 
making.
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Table (abstract P101) Multivariate analysis of the relevant clinical and 
analytical variables, obtained on day 0 and + 2 of discontinuation of CRRT 

OR (95% CI) Model Area under 
de curve

p value

Day 0 diuresis 
(dL)

0.93 (0.89–
0.98)

A 0.73 (0.60–
0.86)

0.003*

2‑h creatinine 
clearance 
(mL/min)

0.95 (0.90–
0.99)

B 0.81 (0.67–
0.95)

0.001*

Plasma cre‑
atinine ratio 
(day + 2/
day 0)

37.89 (3.67–
391.05)

C 0.86 (0.75–
0.97)

0.001*

Duration of 
CRRT (days)

1.29 (1.03–
1.64)

D 0.68 (0.53–
0.82)

0.027*

A + B + C 0.88 (0.77–
1.00)

0.001*

A + B + C + D 0.92 (0.83–
1.00)

0.001*

Creatinine ratio (day +2/day 0): the division between the plasma cre-
atinine on day +2 after withdrawal by the plasma creatinine obtained 
on the day of withdrawal; *statistically significant
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Introduction: Renal replacement therapy (RRT) is a life-saving interven-
tion for critically ill patients with severe acute kidney injury (AKI). While 
evidence have emerged for the initiation of RRT, the discontinuation of 
RRT remains an area lacking in robust evidence. We aimed to identify 
the variables that are predictive of successful discontinuation of RRT in 
patients with severe AKI managed under a conservative approach, and 
to formulate a clinically applicable scoring system to guide decision-
making in this context called the UNDERSCORE.
Methods: In this  post-hoc  analysis of two large randomized controlled 
trials (AKIKI and AKIKI2), we included adult ICU patients with stage 3 AKI 
who underwent RRT (as a standard delayed initiation strategy) and had 
an attempt to discontinue RRT. The primary outcome was successful 
discontinuation of RRT, defined as no need for a new RRT session within 
seven days after the initial discontinuation. A logistic regression model 
was developed to predict the primary outcome, leading to the formation 
of the UNDERSCORE tool (Figure).
Results: Among 554 patients managed with a conservative RRT approach, 
weaning attempts were made in 180 patients; of these, successful discon-
tinuation of RRT was achieved in 101 (56%) patients. Factors such as urine 
output, mechanical ventilation and vasopressive agent the day after the 
weaning attempt, duration of RRT, and septic shock at admission were 
identified as significant predictors [SG1]. The UNDERSCORE tool, which 
incorporates these predictors, showed high predictive accuracy with an 
area under the receiver operating characteristic curve (AUROC) of 0.85.
Conclusions: The DOORS study identified evidence-based predictors 
for successful discontinuation of RRT initiated under a conservative 

approach. It also introduced the UNDERSCORE as a valuable tool for 
clinicians. This score can assist in the decision-making process for dis-
continuing RRT in ICU patients with AKI, potentially reducing compli-
cations and healthcare costs.

Figure (abstract P102) The UNDERSCORE* for predicting successful 
weaning of RRT in ICU.
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Introduction: A caloric intake of > 50% of target may be harmful 
in critically ill patients developing absolute (AHP) and/or relative 
hypophosphatemia (RHP). Preadmission risk factors remain unclear, 
however, rendering it impossible to anticipate such hypophos-
phatemia. Therefore, we aimed to describe the incidence of AHP and 
RHP in the absence of early parenteral nutrition (PN) and identify 
potential risk factors.
Methods: Patients aged over 2  years admitted to the intensive care 
unit (ICU) for > 2d in the University Hospitals Leuven between Sep-
tember 2022 and May 2023 with available phosphate levels were 
retrospectively investigated (n = 412). Hypophosphatemia was 
defined as an absolute value < 0.65  mmol/L or a relative decrease 
of > 0.16  mmol/l on the second day in ICU. Baseline characteristics, 
and the caloric intake on the third day in ICU were recorded. Potential 
risk factors for developing AHP and RHP were assessed by multivari-
ate logistic regression, separately in the adult and pediatric cohorts.
Results: AHP occurred in 17 patients (4.7%) and RHP in 122 patients 
(33.9%) in the adult cohort (n = 360). In the pediatric cohort (n = 52), 
AHP developed in only 2 patients (3.9%) and RHP in 22 patients (42.3%). 
Age, sex, body weight and body-mass index (BMI) were similarly distrib-
uted among patients with and without AHP and RHP in both the adult 
and pediatric cohorts. The subsequent caloric intake on day 3 was > 50% 
of target in 58 patients (14.1%) in the total cohort, in 3 patients with AHP 
(15.8%) and 19 patients with RHP (13.2%). Age, sex, body weight and 
BMI did not independently associate with the occurrence of AHP or RHP.
Conclusions: RHP occurred often after ICU admission, whereas AHP 
was rather uncommon. The potentially detrimental combination 
of AHP/RHP and a nutritional intake > 50% of target was rare in the 
absence of early PN. Preadmission characteristics could not predict 
the occurrence of AHP or RHP. Future studies should further investi-
gate the significance of AHP and RHP in relation to outcome.
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Introduction: Prealbumin (PAB) has been suggested to be a sensitive 
predictor of clinical outcomes and a quality marker of nutrition  sup-
port. Given its sensibility to inflammation, its use in critically ill patients 
is not supported by current guidelines. We assessed the performance 
of PAB initial value and dynamic changes for predicting short-term 
outcome and nutrition support effectiveness.
Methods: The study included patients admitted to the ICU (2009–
2016), with at least one initial PAB value available. Data, prospectively 
recorded, were extracted from the electronic ICU charts. We estimated 
the performance of PAB to predict ICU mortality using univariable then 
multivariable logistic regressions. Association of PAB dynamic changes 
and nutrition support was assessed using multivariable linear mixed-
effects model and multivariable linear regression. Subgroup analysis 
was performed to identify patients in whom PAB dynamic assessment 
may be particularly relevant.
Results: We included 3136 patients with a total of 4942 available PAB 
levels. Both initial PAB (aOR 0.04 CI 95% 0.01–0.23) and PAB first week 
change (aOR 0.02, CI 95% 0.00–0.19) were negatively and significantly 
associated with ICU mortality. During the whole ICU stay, PAB dynamic 
changes were associated with both cumulative energy (estimate: 
33.2, SE: 0.001, p < 0.01) and protein delivery (1.39, SE 0.001, p < 0.01). 
During the first week of stay, PAB changes were independently asso-
ciated with mean energy (6.03e−04, SE 2.32e−04, p < 0.01) and pro-
tein intakes (1.97e−02, SE 5.91e−03, p < 0.01). The association of PAB 
with energy intake was strongest among older, malnourished patients, 
with increased inflammation and disease severity. Finally, PAB changes 
was associated with a positive mean nitrogen balance at D7, only in 
patients with SOFA < 4 (p = 0.047).
Conclusions: PAB initial and first week change  is an accurate predic-
tor of ICU mortality. PAB dynamic assessment may be a reliable tool 
to estimate ICU nutrition support effectiveness, especially in at-risk 
patients.
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Introduction: Patients with diabetic ketoacidosis (DKA) are often 
potassium depleted and prone to hypokalemia during treatment. The 
reasons to hypokalemia are mainly kaliuresis, inadequate oral intake, 
gastrointestinal losses and insulin supplementation during treatment. 
There is a concern that hypokalemia during treatment leads to haz-
ardous events including arrhythmias and cardiac death, however the 
actual effect of hypokalemia during treatment has not been character-
ized. We assessed the outcomes of DKA hospitalizations according to 
whether hypokalemia presence.
Methods: We retrieved all hospitalizations of adult patients with 
moderate or severe DKA (defined by a combination of clinical diagno-
sis, pH under 7.3, glucose > 250  mg/dL and IV insulin treatment) in  a 
tertiary medical center between 2/2012 and 1/2020 and compared 
demographic, anthropometric and hospitalization variables, blood 
tests, 30 day and total mortality between patients who did or did not 
develop hypokalemia.
Results: There were 456 DKA 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  younger (46.3 ± 19.3 
vs. 52.3 ± 21.5, p = 0.003), had a lower pH (7.08 ± 0.14 vs. 7.15 ± 0.11 

p < 0.001) and lower bicarbonate (8.99 ± 4.50 vs. 12.3 ± 4.11, p < 0.001) 
(Table). More patients who developed hypokalemia were admitted 
to ICU (36.8% vs. 13.8%, p < 0.01) and had  higher maximal creatinine 
(2.18 ± 1.6 vs. 1.82 ± 1.36, p < 0.05). Hypokalemia during treatment was 
associated with a longer hospital stay. The 30 day mortality was similar 
between 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 with a higher short or long-term mortality.

Table (abstract P105) Characteristics of patients according to potas-
sium levels

Characteristic Min K +  < 3.5; 
N = 304

Min K +  ≥ 3.5; 
N = 152

p value

Male 129 (42.4%) 81 (53.3%) p < 0.036

Female 175 (57.6%) 71 (46.7%)

Minimal PH 7.08 ± 0.14 7.15 ± 0.11 p < 0.001

Maximal creatinine 
(mg/dL)

2.18 ± 1.6 1.82 ± 1.36 p = 0.011

ICU admission 112 ± 36.8 21 ± 13.8 p < 0.001

30 day mortality 12 (7.9%) 19 (6.3%) p = 0.55

Mortality > 30 days 51 (33.6%) 81 (26.6%) p = 0.13
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Introduction: Practice regarding  glucose control  has changed over 
time due to accumulating evidence [1, 2], however, the specific thresh-
olds chosen for initiating insulin therapy are somewhat arbitrary and 
a different approach might be needed for patients with and without 
diabetes mellitus (DM) [3]. We attempted to shed light on these issues 
by examining the association between the time spent above different 
glucose levels and 90-day mortality.
Methods: A retrospective cohort from an adult ICU. Patients hospital-
ized for 48 h and up to 8 weeks were included. Patients admitted for 
DKA/HHS, OB/GYN, liver transplant, and suspected brain death were 
excluded. Separate univariate and then multivariate analyses were 
performed for each glucose level from 100 to 250 mg/dL in 10 mg/dL 
increments to test for the association between the time spent above 
that level and 90-day mortality. Due to interaction, the analysis was 
stratified by DM status.
Results: 1397 patients (21.67% with DM) with 72,030 glucose meas-
urements were included in the final analysis. Patients with DM had 
higher mean glucose (163 ± 28.1 vs. 138 ± 26.5; p < 0.01), higher glu-
cose variability (30 ± 10.6 vs. 22.3 ± 9.7; p < 0.01), and higher 90-day 
mortality (43.9% vs. 33.2%; p < 0.01). No association with 90-day mor-
tality was found for time spent above all glucose levels in patients 
with DM, however, for patients without DM, time spent above all levels 
from 140 mg/dL and higher was associated with 90-day mortality (Fig-
ure). This was adjusted for known predictors of mortality.
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Conclusions: The duration of hyperglycemia above 140 mg/dL was 
associated with 90-day mortality in patients without DM, even when 
adjusted for APACHE2. Prospective studies are needed to assess dif-
ferent glucose thresholds and explore novel approaches to glucose 
control including individualized protocols for patients with and 
without DM.
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Figure (abstract P106) Odds ratios from multivariate analysis of time 
spent above glucose levels ranging from 100 to 250 mg/dL in 10 mg/
dL increments. Left panel (red graph) shows regression results for 
patients with DM, right panel (blue graph) shows results for patients 
without DM.
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Introduction: Hyperglycemia is a known complication associated 
with poor patient outcomes in critically ill patients [1, 2]. Current evi-
dence on glycemic control and insulin (ins) requirements for patients 
on extracorporeal membrane oxygenation (ECMO) is limited to smaller 
retrospective studies. Prior studies reported glycemic control had no 
effect on mortality for pediatric or adult patients on ECMO despite 
finding higher rates of hyperglycemia [3, 4]. Hyperglycemia has been 
associated with ECMO, but no further studies have evaluated ins 
requirements for patients on ECMO. Ins requirements and glycemic 
control were assessed in patients on ECMO at a level 1 trauma and aca-
demic medical center.
Methods: This single-center retrospective analysis was conducted in 
adult patients who received ECMO for ≥ 48  h between 1 June 2015 
and 1 June 2023. The primary objective was the mean daily ins require-
ments while receiving ECMO support compared to mean daily ins 
requirements while not receiving ECMO support. Hypoglycemia was 
defined as blood glucose ≤ 70 mg/dL and hyperglycemia was defined 
as a blood glucose ≥ 180 mg/dL.
Results: Preliminary analysis included 107 patients. Most patients 
required veno-venous ECMO (62%) for a mean duration of 10.2 days. 
At baseline, 17% of patients had diabetes. The mean daily ins require-
ments were higher in patients while receiving ECMO (26.7 units/day) 
compared to when off ECMO (10.9 units/day). Hypoglycemia occurred 
in 8 patients while receiving ECMO and 14 patients off ECMO. Patients 
on ECMO had an increased rate of hyperglycemia compared to when 
off ECMO (46.5% vs. 19.6%).

Conclusions: Patients on ECMO had a higher rate of hyperglycemia, 
while receiving more ins compared to when off ECMO.
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Introduction: The EuroPN survey [1] was a prospective cohort study 
that assessed nutrition practice in European ICUs  and its association 
with clinical outcomes. The aim of this post-hoc subgroup analysis was 
to compare the medical nutrition therapy (MNT) practices in Belgian 
ICUs to the overall EuroPN population and the 2019 ESPEN ICU guide-
line [2].
Methods: Clinical data of 149 patients from 9 Belgian ICUs were com-
pared to 1,172 patients from 77 ICUs in 11 European countries. Macro-
nutrient intake from enteral nutrition (EN),  parenteral (PN) nutrition, 
and non-nutritional sources during 15 days after ICU admission were 
assessed and compared to the ESPEN targets of 20–25 kcal/kg/day and 
up to 1.3 g protein equivalents/kg/day, as well as to the results of the 
overall cohort.
Results: Both median ICU (12 [7;22] vs. 10 [7;16] d) and hospital 
(25 [15;37] vs. 23 [15;36] d) length of stay were longer in Belgian 
patients vs. the overall population and 31% versus 15% of patients 
originated from the emergency room. Median time to start MNT 
was longer compared to overall (EN: day 2.5 [2.0;4.0] vs. 2.0 [2.0;4.0]; 
PN: day 5.0 [3.0;7.0] vs. 2.0 [2.0;4.0]) and patients received EN more 
often. Provision of calories and proteins increased progressively 
over the first 5 days after ICU admission and, on average, were in the 
range of daily 10–20 kcal/kg and < 0.8 g protein/kg. Belgian patients 
met on average 71% of the ESPEN caloric and 53% of the protein 
targets over the study period, whereas overall this was 83% and 
65%, respectively.
Conclusions: This Belgian subgroup analysis of the EuroPN study 
showed that average calorie and protein intakes during the first 15 ICU 
days were below the ESPEN targets (Figure). In line with the results of 
the overall cohort, it was common practice in Belgian ICUs to progres-
sively increase MNT during the first days to moderate energy targets 
while a moderate protein intake of > 0.8 to < 1.2 g/kg/d as in the overall 
population was not achieved.
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Figure (abstract P108) Daily caloric and protein intake and distribu-
tion of nutrition types (left: overall and right: Belgium). Intake is pre-
sented as median, IQR with outliers versus pre-defined targets (blue 
horizontal bars) based on the 2019 ESPEN Guideline on Clinical Nutri-
tion in Critical Care, and with proportion of nutrition resources used 
on a respective day.
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Introduction: The goal of this study was to evaluate the prevalence 
of gastrointestinal complications estimated with Gastrointestinal Dys-
function Score (GIDS) and its association with disease severity and 
prognosis in critical care patients.
Methods: This was an observational, prospective study including 
adult patients in a single Intensive Care Unit (ICU). Patients’ demo-
graphic characteristics, severity of illness, comorbidities, opioid pre-
scription, administration of antibiotics, vasopressor requirements and 
gastrointestinal symptoms were recorded.
Results: Data of 64 patients were analyzed (median age 58  years 
(range 19–84), median APACHE II score 20 (range 5–39) and median 
SOFA score 11 (range 5–15) at admission. Median duration of mechani-
cal ventilation was 38 days and median ICU length of stay (LOS) was 
45  days. Patients were categorized in four groups regarding  GIDS. 
Duration of mechanical ventilation and ICU LOS were significantly 
longer in patients with GIDS 3 and GIDS 4 (p < 0.05). The duration of 
opioid treatment, the total number of antibiotic drugs delivered, 
the duration of drug  prescription and the duration of vasopressor 
use were associated with greater severity in GIDS. Diabetes melli-
tus was  associated with more severe GIDS (2, 3 and 4). Patients who 
exhibited enteral feeding intolerance were more likely to have severe 
gastrointestinal dysfunction  (x2 = 9.374, p < 0.025). Sepsis was related 
to higher GIDS  (x2 = 9.663, p < 0.022). Patients with upper digestive 
bleeding had a higher mortality rate  (x2 = 11.852, p < 0.01). Patients 
who underwent surgery  (x2 = 37.966, p < 0.00) or upper gastrointes-
tinal  endoscopy   (x2 = 15.129, p < 0.02) had higher GIDS. Higher GIDS 
grades were linked with higher mortality (Fisher’s exact test = 12.862, 
p = 0.002).
Conclusions: GIDS seems to be a useful severity score for ICU patients 
who exhibit gastrointestinal complications. More severe forms of 
gastrointestinal dysfunction estimated with GIDS are associated with 
higher morbidity and mortality rates among critical care patients.
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Introduction: Critically ill patients metabolize endogenous energy 
supply during the acute phase of their illness, gradually replaced by 
exogenous energy sources such as nutrition. International nutrition 
guidelines recommend the gradual progression of nutrition to adapt 
to the acute phase metabolic evolution, but the timing and mecha-
nism of the metabolic change remain unclear. This study aimed to 
elucidate the acute-phase metabolic change in critically ill patients by 
untargeted metabolomics to guide optimal nutrition therapy.
Methods: A single-center prospective case series study was con-
ducted on critically ill adults expected to require mechanical ventila-
tion for ≥ 7 days in our ICU; data collection was started within 48 h of 
ICU admission. Daily serum samples from days 1 to 7 were analyzed 
by untargeted metabolomics using mass spectrometry. MetaboAna-
lyst 5.0® was employed for multivariate analysis. Principal component 
analysis (PCA) and partial least squares discriminant analysis (PLS-DA) 
were performed to evaluate time-series changes in the metabolomic 
profile. We also compared the sepsis and non-sepsis patient groups to 
evaluate the difference according to pathophysiology.
Results: Ten patients were included during the study period from July 
2021 to September 2022; 8 were male, with a median age of 74.5 years. 
A total of 123 metabolites were annotated by untargeted metabo-
lomics. PCA failed to demonstrate common time-series changes in 
metabolite patterns across the patients. PLS-DA revealed time-series 
changes in galactonic acid, ornithine, and L-arginine levels. Sepsis and 
non-sepsis groups were classified with significant contributions from 
creatine phosphate, uric acid, and creatinine.
Conclusions: Untargeted metabolomics revealed unique metabolite 
patterns contributing to time-series and pathophysiological metabolic 
changes in acute-phase critically ill patients. Further analysis to deter-
mine the optimal timing to start nutrition is warranted.

P111  
Impact of nutritional therapy during intensive care unit admission 
on post intensive care syndrome and post‑COVID‑19 condition 
in patients with COVID‑19: a multicenter prospective study
S Suganuma, K Kawabata, N Yokoyama, M Idei, S Kashiwagi, M Yokose, S 
Takaki, K Nakamura
Yokohama City University Hospital, Intensive Care, Yokohama‑city, Japan
Critical Care 2024, 28(Suppl 1): P111

Introduction: Nutritional therapy is an important component of 
intensive care. We examined the impact of acute nutritional therapy 
on long-term outcomes of Post Intensive Care Syndrome (PICS) and 
post COVID-19 condition in severely ill COVID-19.
Methods: This work was supported by MHLW Research on Emerging 
and Re-emerging Infectious Diseases and Immunization (Program 
Grant Number JPMH21HA2011). Total energy per body weight (kcal/
kg/week) and protein intake (g/kg/week) were calculated during the 
first week after admission to the intensive care unit (ICU). The primary 
outcome was a decrease in quality of life (QOL) defined by EuroQol-
5dimensions-5level < 0.8 at 1  year after the date of COVID-19 diag-
nosis. We made secondary outcomes physical impairment, mental 



Page 48 of 118Critical Care  2024, 28(Suppl 1):68

impairment, Malnutrition Universal Screening Tool (MUST) and post 
COVID-19 condition at 1  year after the date of COVID-19 diagnosis. 
Logistic regression analysis examined the association between energy 
and protein intake and PICS, MUST and post COVID-19 condition.
Results: The 220 patients were included in the study. The median total 
energy and protein intake per body weight during the first 7 days after 
admission to the ICU was 65.12  kcal/kg/week and 3.30  g/kg/week. 
Logistic regression analysis adjusted by age, gender, body mass index, 
Sequential Organ Failure Assessment score, duration of mechani-
cal ventilation, noninvasive ventilatory therapy, and extracorporeal 
circulation showed that total energy and protein intake during the 
first 7  days after ICU admission reduced QOL decline (energy: odds 
ratio 0.98 [0.97–0.99], p = 0.008; protein: odds ratio 0.75 [0.59–0.95], 
p = 0.018). The incidence of malaise and muscle weakness as the post 
COVID-19 condition and the incidence of middle risk or higher in 
MUST was lower with higher energy and protein administration.
Conclusions: Acute nutritional therapy after admission to the ICU was 
associated with better QOL after 1 year after COVID-19 infection and 
may prevent some of the post COVID-19 conditions.
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Introduction: The nutrition support of severe burn patients are 
crucial. Overfeeding or underfeeding will cause different complica-
tion[1]. There is several predictive formulas are developed for patients 
nutritional supplement[2–4]. The gold standard for assessing energy 
expenditure (EE) is indirect calorimetry (IC). The aim of this research is 
to investigate the difference of resting EE (REE) in Asian patients meas-
ured by IC and several current used formulas.
Methods: This is a prospective study. Adults admitted to burn ICU due 
to burn injury with greater than 25% of body surface area and res-
piratory failure were enrolled. All enrolled patients received measure-
ments on day-1, 3, 5 after admitting to ICU. Calorimeter module on the 
ventilator was used for IC measurement. Basal metabolic rate (BMR) 
was calculated by the Harris–Benedict equation. Predictive equations 
were used for comparison [5–9].
Results: There were statistically significant differences between meas-
ured EE and predicted REE and between measured EE and real caloric 
intake. Bland–Altman analysis showed a mean bias of 550.5 kcal/day. 
The 95% CI for the lower and upper limits of agreement ranged from 
− 1731.7 to 709.7 kcal/d and from − 391.3 to 630.8 kcal/d, respectively.
Conclusions: Our results suggest that measured REE by IC was sig-
nificantly higher than calculated REE in Asian burn patients need 
mechanical ventilation. Indirect calorimetry is advised to modify the 
patient’s nutrition strategy.
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Introduction: Use of a hypocaloric high protein feeding approach 
for critically ill obese patients has been recommended by a number 
of organisations and institutes with the goal being to avoid overfeed-
ing and its complications that may worsen patients’ overall status. The 
objective of this review is to assess the efficacy of hypocaloric-high 
protein feeding protocol on mortality and ventilator-associated pneu-
monia (VAP) incidences among critically ill obese patients.
Methods: The Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses statement (PRISMA) methodology was used to search 
PubMed, EMBASE and MIDLINE databases. All papers published up to 
up to July 2021 with mortality and VAP incidence as primary outcomes 
were retrieved. The secondary outcomes were average daily caloric 
intake and length of intensive care unit (ICU) stay.
Results: No significant reduction in the mortality incidence when 
the hypocaloric-high protein feeding approach was used (RR 0.74, 
CI 0.35–1.56, p = 0.43), similarly, no significant reduction in VAP inci-
dence were observed when the hypocaloric-high protein feeding 
approach was used (RR 0.84, CI 0.50–1.41, p = 0.52). Additionally, no 
significant reduction in the mean ICU days when the hypocaloric-high 
protein feeding approach was used (MD − 0.82 days, CI − 5.90 to 4.27, 
p = 0.75), but there was a significant reduction in mean daily caloric 
intake in the hypocaloric-high protein feeding approach groups (MD 
− 4.80 kcal/kg/day, CI − 6.99 to − 2.62, p < 0.0001).
Conclusions: This review did not indicate superiority of hypoca-
loric high protein feeding approach to eucaloric or standard feeding 
approach in regards of mortality, VAP incidence and length of ICU stay. 
There was a significant reduction in daily caloric between hypocaloric 
high protein feeding compared with eucaloric or standard feeding 
approach, with no benefits to the outcomes.
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Introduction: Feeding adequacy in the intensive care unit (ICU) 
remains an issue. Both under- and overfeeding are present and are 
harmful to ICU patients [1]. Daily calculations can help optimize clini-
cal practice by giving a quick and clear overview of intentional and 
non-intentional nutritional intake. A structured, systematic approach is 
often lacking. In this study, the development and implementation of 
an electronic feeding adequacy tool was investigated.
Methods: Intensivists and medical nutrition experts designed the con-
tent of the tool, facilitated the implementation plan and introduced a 
quality control system. The information technologists (IT) integrated 
the tool in the hospitals’ medical system. This tool allowed ICU health-
care practitioners to chart feeding adequacy daily.
Results: Automated  24  h-recall of energy and protein content, elec-
trolytes, vitamins and trace elements of artificial nutrition (i.e. paren-
teral and enteral nutrition) and non-intentional calories (e.g., propofol, 
glucose) was launched. In 2021, the tool was used 5278 times for 8832 
possible treatment days (60%). In 2022, the tool was used 4440 times 
and in 2023, the tool was already used for 4244 times.
Conclusions: Designing, implementation and use by cooperation 
between medical doctors, dieticians and IT of an automated electronic 
medical tool proved to be feasible in clinical practice.

Reference
1. Zusman O et al. Crit Care 2016;20:367

Figure (abstract P114) Example of the automated electronic medical 
where nutritional adequacy was calculated and nutritional prescrip-
tion is noted by the ICU dietician.
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Introduction: Malnutrition leads to worsening clinical outcomes in 
critically ill patients and underfeed is a prevalent problem in inten-
sive care units (ICU). The aim of this study was to analyze data col-
lected from a checklist instrument to quantify nutritional adequacy of 
patients in an intensive care bed in a public service and the reasons for 
interruptions in nutrition support.
Methods: Retrospective analysis performed on a database collected 
prospectively, during the daily multidisciplinary round, in eight ICUs 
at a University Hospital, which included surgical and nonsurgical 
patients, from March 2021 to April 2023. In total 46,063 records were 
analyzed regarding the caloric adequacy of nutritional support and 
the reasons for nonadherence to 80% of the defined daily caloric 
target.

Results: The adequacy to the target of 80% of the daily caloric value 
remained stable, with an average of 67.3%. The reason for nonadher-
ence to the daily nutritional support target was a significant increase 
in fasting due to preoperative and diagnostic procedures. A reduction 
in the delay to start nutritional support was detected from the year 
2022 and remained stable at the beginning of 2023. Other reasons for 
nonadequacy remained stable during the evaluated period. The aver-
age annual rates of nonadequacy to nutritional support in comparison 
between the years 2021 and 2022 and 2021 and 2023 were statistically 
significant (p < 0.001 in both analyses). While the comparison between 
2022 and 2023 was marginally significant (p = 0.04).
Conclusions: It was verified an increase in preoperative fasting and 
for diagnostic procedures from the year 2022, which coincides with 
the return of elective surgeries, suspended due to the COVID-19 pan-
demic. From this same period, was observed a reduction in delay in 
starting nutritional support. Our hypothesis is greater awareness and 
adherence to the calculation of the daily caloric target and prescrip-
tion of more agile nutritional support by the entire multidisciplinary 
team.
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Introduction: The energy and protein target can be expressed as 
E/P(energy to protein ratio) and can be used to guide the choice of 
medical nutrition. ESPEN guidelines still advocate energy prescription 
based on indirect calorimetry (IC) adapted for the non-nutritional calo-
ries [1]. Continuous venovenous hemofiltration (CVVH), which is a type 
of continuous renal replacement therapy will alter energy and protein 
targets due to exchange of nutrients [2,3]. We aimed to evaluate how 
the E/P needs changes due to CVVH and how this could impact the 
choice of available parenteral medical nutrition.
Methods: A retrospective analysis was performed on adult ICU 
patients admitted between 01/01 and 31/12/2022 treated with CVVH 
who had at least one IC measurement. We calculated the energy tar-
get based on REE (resting energy expenditure) measured with IC from 
which the bioenergetic balance of the CVVH was deducted. The E/P of 
each subject was calculated.
Results: A total of 45 IC measurements were included. When cit-
rate was used, E/P ratio was 10.28 ± 2.44  kcal/g compared to 
15.95 ± 3.15  kcal/g when citrate was not used which was statistically 
significant different (p < 0.01). During citrate predilution Olimel N12 
concurred in 20.7% of cases as compared to 10.3% with SMOFKabiven 
Extra Amino and 0% with Olimel N9 and SMOFKabiven.
Conclusions: Patients treated with CVVH have a specific E/P ratio 
which can be further stratified based on citrate use. Olimel N12 is 
the most appropriate parenteral nutrition in CVVH patients treated 
with citrate. Further pharmaceutical developments are necessary to 
develop ready to use parenteral nutrition to individualize the nutri-
tional therapy in CVVH patients.
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Introduction: Esophageal perforation is a rare and potentially life-
threatening emergency, associated with a high morbidity and mor-
tality. Given multiple aetiologies and presentations, the diagnosis is 
commonly delayed, impacting negatively the outcome. There has 
been a paradigm shift in management from an aggressive surgical 
strategy to minimal invasive endoscopic therapies, including stent-
ing. We present 7 case reports as a reminder to assist physicians in a 
prompt diagnosing and managing of this deadly disease.
Methods: We reviewed 7 esophageal perforation clinical cases 
that were admitted in our intensive  care unit (ICU) during 2023. We 
reviewed the patient’s clinical files, blood tests, radiology results and 
surgical protocols.
Results: The cases occurred amongst 7 male adults: 2 iatrogenic (age 
19), 2 cases after food impaction (age 31–65, 1 Mallory-Weiss Syn-
drome) and the remaining with Boerhaave Syndrome (BS) (age 45–77). 
Clinical presentation included pneumomediastinum (85.7%), pneumo-
thorax (28.6%), mediastinitis (28.6%), pneumoperitoneum (14.3%) and 
cervical abscess (14.3%). Time to diagnosis was on average 2.41 days 
(6 h–8 days), and admission in the ICU with an average APACHE 17% 
and SAPS II 24%. Mechanical ventilation was needed in 57% and 
vasopressor support in 43%. Endoscopic stenting was the treatment 
strategy in 3 patients (1 needing subsequent surgery), 1 needed emer-
gency surgery and the remaining 3 resolved spontaneously. Surgical 
control of mediastinitis was paramount in 2 cases. Five patients initi-
ated parenteral nutrition, with an average of 7 days of therapy, enteral 
nutrition initiated on average 5.3  days after diagnosis. There was no 
associated mortality, although 3 patients remain hospitalized with 
clinical stability.
Conclusions: These reports emphasize the importance of early diag-
nosis, namely in BS. A multidisciplinary approach with prompt use of 
esophageal stenting and thoracostomy when presenting with medi-
astinitis, suggests the improvement of prognosis in a long feared 
disease.
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Introduction: Intra-abdominal hypertension (IAH) is a serious condi-
tion that can lead to life-threatening complications if left untreated. 
Early diagnosis and treatment are the mainstay to decrease morbid-
ity and mortality. The gold standard for non-invasive intra-abdominal 
pressure monitoring is intravesical pressure measurement, which has 
several limitations. For this reason, this study is conducted to develop 
a new non-invasive method to diagnose IAH, especially for unreliable 
or unable to measure intravesical pressure.
Methods: This cross-sectional diagnostic study was conducted in the 
surgical intensive care unit. The gold standard intravesical pressure 
measurement was measured, and intraabdominal pressure (IAP) was 
recorded. Simultaneously, a new non-invasive method by physical 

examination combined with ultrasound was assessed in all patients. 
The ratio of maximal anteroposterior to transverse abdominal diam-
eter (AP-T) was also obtained. The relationship between IAP and the 
ratio of maximal AP-T was evaluated by Pearson’s correlation coeffi-
cient. The ability of a new non-invasive method to detect high IAP was 
assessed by receiver operating characteristic curve (ROC) analysis with 
the area under the ROC curve (AUROC) and by computing sensitivity 
and specificity.
Results: Of the 67 patients, 18 patients were diagnosed with IAH 
defined by IAP ≥ 12  mmH2O, and 49 patients had normal abdominal 
pressure. The relationship between the ratio of maximal AP-T was cor-
related with IAP  (R2 0.704, p < 0.001). The ratio of maximal AP-T diam-
eter exhibited good discrimination for abdominal hypertension with 
AUROC 0.84, 95% CI 0.73–0.94. A ratio of maximal AP-T diameter ≥ 0.56 
could detect high IAP with a sensitivity of 83.33%, a specificity of 
83.67%, a positive predictive value of 65.2%, and a negative predictive 
value of 93.2%.
Conclusions: In this study, a new non-invasive method may be con-
sidered an alternative to intravesical pressure measurement for detect-
ing IAH.
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Introduction: We conducted a study to determine sociodemographic 
factors associated with postoperative ICU  requirement  in liver trans-
plant patients.  Liver transplantation (LT) is the treatment of choice 
for multiple liver diseases. It is estimated that up to 40% of transplant 
patients require intensive care unit (ICU) [1]. Studies have suggested 
that demographic factors are associated with poor clinical outcomes.
Methods: A historical cohort of patients who underwent LT 
at  Fundación Santa Fe University Hospital in Bogotá from the 
year 2021–2023 was analyzed. Sociodemographic variables and 
their  association  with  the  postoperative ICU  requirement were ana-
lyzed. Descriptive statistics and bivariate analyses were performed. 
To explore the associations between qualitative variables, the chi2 
or Fisher test was used, and for the quantitative variables, T-Student 
or Man Whitney, depending on normality. A two-tailed p < 0.05 was 
established as the level of statistical significance.
Results: 78 patients were included in the analysis, of which 41 
(52.56%) were men and 53.9% were over 60 years of age. 52 (66.67%) 
required ICU admission and 26 (33.33%) required a general ward. 
Demographic variables such as age, sex, BMI, and number of comor-
bidities were analyzed. A statistically significant association was 
found between the number of comorbidities (OR 3.13; 95% CI 1.16–
8.46 p = 0.024) (Table). Of the total population, 62.3% had five or 
more comorbidities and 37.7% had four or fewer comorbidities. ICU 
requirement was more frequent in patients with five or more comor-
bidities than in those who had four or fewer comorbidities (71.15% vs. 
28.85%). No statistically significant associations were observed for the 
other variables studied.
Conclusions: The results of our research suggest that the need for 
intensive care is related to the number of comorbidities but not to 
other demographic variables.
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Table (abstract P119) Demographic variables associated with ICU requirement

Variable 
(n = 78)

ICU (n = 52) 
(66.67%)

Hospital 
ward 
(n = 26) 
(33.33%)

OR (95% CI) p value

Sex (female) 26 (50) 11 (42.30) 1.36 (0.52–
3.52)

0.522

Age 
(≥ 60 years)

29 (55.77) 13(50) 1.26 (0.49–
3.23)

0.630

Weight (Kg)* 68.98 (15.22) 65.51 (11.59) 1.01 (0.98–
1.05)

0.307

BMI

 Overweight 21 (40.38) 10 (38.46) 2.1 (0.11–
37.12)

0.613

 Obese 11 (21.15) 2 (7.69) 5.5 (0.23–
128.96)

0.290

Comorbidi‑
ties ≥ 5

37(71.15) 11 (42.30) 3.13 (1.16–
8.46)

0.024

*mean (SD).
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Introduction: We conducted a study to determine the intraoperative 
metabolic factors associated with postoperative ICU  requirement  in 
liver transplant patients.  Liver transplantation (LT) is a treatment 
option for multiple liver diseases. Different biomarkers have been 
associated with greater ICU requirements [1] and worse postoperative 
outcomes; however, the impact of metabolic factors on liver transplan-
tation has not been clearly established.
Methods: Arterial blood gases were analyzed prior to discharge from 
the surgery rooms of 78 patients who underwent LT at Fundación 
Santa Fe University Hospital in Bogotá from 2021 to 2023. The main 
outcome was the postoperative ICU requirement. Metabolic variables 
(pH, bicarbonate, base deficit, electrolytes, and  CO2) were analyzed 
and adjusted for confounding variables using a multivariate analysis. 
Descriptive statistics and bivariate analysis were performed. To explore 
the associations between qualitative variables, the chi2 test was used, 
and for the quantitative variables, Student’s t-test or Mann Whitney U 
test was used, depending on normality.
Results: A total of 78 patients were analyzed. 52.56% (41) were men, 
and 53.9% were over 60  years old. 52 (66.67%) required ICU admis-
sion (Table). A pH of less than 7.35 was associated with a greater ICU 
requirement (OR 10.9; 95% CI 2.28–52.14 p = 0.003), after adjusting for 
confounding factors (sex, BMI, age, and number of comorbidities). Of 
the patients with acidosis, 92.31% required ICU. Additionally, a greater 
base deficit was found in patients with ICU requirements − 3.9 (IQR 
− 6.9 to − 1.7) versus − 1.1 (IQR − 3.9 to 0.1) (p = 0.0310) and lower 
bicarbonate levels 20.7 (SD 3.0) versus 22.28 (SD 2.9) p = 0.0059.
Conclusions: The analysis of metabolic variables in patients who 
underwent LT suggests that arterial blood gas analysis is a useful tool 
to determine a patient’s in-hospital fate, as factors such as pH, base 
deficit, and bicarbonate are associated with a greater ICU requirement.

Reference
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Table (abstract P120) Univariate analysis of biomarkers used

Variable ICU (n = 52) Hospital ward 
(n = 26)

p value

Perioperative pH 7.36 (7.33–7.4) 7.42 (7.38–7.44) 0.0005

Perioperative base 
deficit

− 3.9 (− 6.9, − 1.7) − 1.1 (− 3.9, 0.1) 0.03

Perioperative 
sodium*

138.45 (3.7) 136.85 (3.2) 0.07

Perioperative potas‑
sium

4.1 (3.6–4.7) 3.85 (3.4–4.3) 0.18

Perioperative bicar‑
bonate*

20 (3) 22 (2.9) 0.005

Perioperative  CO2 36 (34–38) 35.5 (34–38) 0.78

Preoperative 
albumin

3.2 (2.83,3.7) 3.3 (2.8–3.6) 0.883

Values expressed as medians (IQR). *mean (SD).
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Introduction: We conducted a study to determine the associa-
tion between intravenous (IV) fluids and transfusion  with postop-
erative ICU requirement in LT patients. liver transplantation (LT) is the 
treatment of choice for various liver diseases. Intraoperative bleed-
ing and the requirement for transfusion have been correlated with a 
higher risk of morbidity and mortality [1] as well as unfavorable clinical 
outcomes in transplant patients. We conducted a study to determine 
the association between intravenous (IV) fluids and transfusion  with 
postoperative ICU requirement in LT patients.
Methods: A historical cohort of patients who underwent LT was ana-
lyzed at Fundación Santa Fe University Hospital in Bogotá between 
the period 2021–2023. The requirement for transfusion and IV fluids, 
and the need for postoperative ICU were analyzed. Descriptive statis-
tics were performed and the chi2 or Fisher’s test was used to explore 
associations.
Results: 78 patients were included in this analysis. 41 (52.56%) were 
men. The majority (53.9%) were over 60 years old. Of the total patients, 
52 (66.67%) required an ICU. 100% of the population was transfused. 
In 50% (26) of the patients who required ICU, all blood products were 
transfused; 9 (17.31%) red blood cells, plasma and platelets; 8 (15.38%) 
red blood cells and plasma; 6 (11, 54%) plasma and platelets; 1 (1.92%) 
red blood  cells  plasma and cryoprecipitates; 1 (1.92%) received only 
plasma and 1 (1.92%) plasma, cryoprecipitates  and platelets. A sta-
tistically significant association was found between the transfusion 
of blood products and ICU requirement (p = 0.002). Interestingly, 
patients who did not require ICU were administered a greater amount 
of crystalloids (M:2300 IQR:1600–3100 vs. M:2000 IQR: 1165–3500; 
p = 0.5109).
Conclusions: Intraoperative IV fluid administration did not have a sig-
nificant impact on postoperative ICU requirement. In contrast, trans-
fusion of blood products is associated with greater postoperative ICU 
requirement.

Reference
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Introduction: The use of perioperative blood products (PBP) has 
been shown to have an impact on the morbidity of patients under-
going surgical procedures. In some cases, patients undergoing hepa-
tectomy (HEP) are exposed to blood derivative transfusion (BDT) [1]; 
however, there is a gap in the literature in relation to the effect of BDT 
use on length of stay in the intensive care unit (LSICU) or general ward 
(LSGW).
Methods: An historical cohort type analytical observational study was 
conducted between January 2021 and August 2023. Patients older 
than 18  years who underwent HEP with a complete medical record 
were included. Our primary outcome was LSICU and secondary out-
come was LSGW, and Sociodemographic variables (SDV) were ana-
lyzed. Descriptive statistics were calculated using mean differences, 
medians, and percentages, Additionally, analytical statistics were used 
with different statistical tests such as Chi2, Student’s t-test, Spearman 
and Mann Whitney depending on the distribution of the variable ana-
lyzed. A p < 0.05 was established as the level of statistical significance.
Results: A total of 62 patients were analyzed, of whom 35.48% went 
to intensive care unit (ICU) and 64.54% to general ward (GW). Two 
groups were analyzed in relation to the use of BDT: exposed and not 
exposed. Patients exposed to BDT who required ICU (31.82%) pre-
sented a median LSICU in hours (h) of 50 h (IQR 29–216) compared to 
27 h (IQR 14–38) of non-exposed (p = 0.012). Patients exposed to BDT 
who required GW (20%) presented a median LSGW in days (D) of 5 D 
(IQR 1.5–5.5) compared to 3 D (IQR 1–4.5) of non-exposed (p = 0.25). 
Different SDV and their impacts on LSICU and LSGW were analyzed in 
both groups, as shown in the Table.
Conclusions: BDT in perioperative HEP affects the LSICU but not 
LSGW. SDV were not related to LSICU or LSGW, except for BMI, which 
linked obesity with more LSICU. We acknowledge the limitations of 
our study, owing to the small sample size.
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1. Lyu X et al. Oncotarget. 2017;8:41740–48

Table (abstract P122) Sociodemographic variables of the study pop-
ulation

GW (N:40) 
Transfusion

GW (N:40) 
Transfusion

ICU (N: 22) 
Transfusion

ICU (N: 22) 
Transfusion

N: 62 YES (N:8) 
N:(LS(IQR))*

NO(N:32) 
N:(LS(IQR))*

YES (N:7)N:(LS(IQR))* NO N:(LS(IQR))*

Sex: (M vs. F) N:3(2(0–9)) 
versus 
N:5(5(5–5)) 
*0.56

N: 17(3(0–5)) 
versus N: 
15(3(1–4)) 
*0.56

N: 1 (264) versus N:6(48(29–
96)) *0.7

N:7(27(1–50)) versus 
N:8(26(19–33.5)) *0.7

Age: 
(60 years)

N:1(1) versus 
N:7(5(3–
6))*0.78

N:12(3(1–5)) 
versus 
N:20(2.5(1–
4)) *0.78

N:1(50) versus N:6(71(29–
216)) versus

N:7(27(0–38)) versus 
N:8(26(23–39))

Weight (Kg) 68.5(SD 13.43) 
*0.37

67.71(SD 
9.63)*0.37

69 (SD 17.31)*0.27 66.6 (SD15.31)*0.27

BMI: (normal 
weight vs. 
overweight 
vs. obese)

N:5(5 (5–6)) 
versus 
N:2(2.5(0–5)) 
versus 
N:1(3)*0.98

N:18(2(0–5)) 
versus 
N:13(3(2–
4)) versus 
N:1(3)*0.98

N:2(39.5(29–50))/N:2(36(26–
46)/N:3(216(96–264)0.04

N:8(24(7–33))/
N:4(27(IQR13‑27))/N:3

(50(22–58)0.046

GW (N:40) 
Transfusion

GW (N:40) 
Transfusion

ICU (N: 22) 
Transfusion

ICU (N: 22) 
Transfusion

Comorbidi‑
ties: (less 
than 3 vs. 3 
or more)

N:5(5(3–5)) 
vs. N:3(5 
(0–9))*0.9

N:14 (3(2–4)) 
versus 
N:18(2.5(1–
5)) *0.9

N:6(71(29–216)) versus 
N:1(50)*0.22

N:6(27.5(27–50)) versus 
N:9(22 (1–29))*0.22

Pathology: 
(metas‑
tasis vs. 
hepacarci 
vs. other:)

N:3(6(5–9)) 
versus 
N:3(3(0–5)) 
versus 
N:2(2.5(0–
5))*0.78

N:12(2 (0–4)) 
versus 
N:9(3(1–4)) 
versus 
N:11(3(2–
5)) *0

N:3(96(50–264)) 
versus N:0(1) versus 
N:4(37.5(27.5–131))

N:10(26(0–28)) 
versus N:1(50) versus 
N:4(30(18–55))*0.61

*p value: correlated with length of hospital stay and intensive care unit stay, 
respectively. IQR: interquartile ranges, SD: standard deviation, LS: median length 
of stay in GW (days) or ICU (hours), N: number of patients.
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Introduction: During the COVID-19 pandemic, many patients devel-
oped acute hypoxic respiratory failure. In this case, a high-flow nasal 
cannula (HFNC) device was preferred to achieve satisfactory oxygena-
tion. For some clinicians, in order to achieve sufficient oxygenation 
when HFNC is not available, supplemental oxygen therapy through a 
nasal cannula (NC) (max 6 L/min) could be added to a non-rebreathing 
mask (NRM) at 15 L/min [1]. However, the  FiO2 values delivered by this 
improvised system (IS) are not known. The aim of this study was to 
compare, on a bench, the  FiO2 value delivered by these devices.
Methods: In a bench study, we analysed the  FiO2 delivered by (a) NRM 
alone (15 L/min) (b) a combination of NRM (15 L/min) and a nasal can-
nula (6 L/min) c) HFNC  (FiO2 100% and flow 60 L/min). To simulate ven-
tilation, we used an adult lung model (Michigan Instrument Inc., Grand 
Rapids, MI), driven by a mechanical ventilator (Servoi™ Maquet) in vol-
ume control mode, peep of 0  cmH2O. The resistive and elastic charac-
teristics of the test lung were set at 5   cmH2O/L/s and 0.06 L/cm  H2O, 
respectively. Data acquisition was carried out using Labscribe 3™ soft-
ware (Iworx®, United States). The parameters were modified as follows: 
Minute Ventilation (MV) for 10, 15 and 20 L/min and Ti/Ttot of 0.33 and 
0.25. The experiment was repeated three times. A one-way repeated 
measures of variance or Friedman test was performed to analyse the 
differences between results.
Results: See the Figure.
Conclusions: MV has a negative impact on  FiO2. NRM at 15  L/min 
 O2  does not achieve 100%  FiO2. The combination of NRM (15  L/min 
 O2) and NC (6 L/min  O2) allows an increase in  FiO2, but the impact in 
absolute values is limited (+ 8.7%). HFNC offers the highest  FiO2 value 
but it does not reach 100% and is influenced by MV. Some results are 
consistent with previous studies [2, 3].
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Figure (abstract P123) Non-rebreathing mask (15  L/min  O2)—Non-
rebreathing mask (15 L/min  O2) associated with a nasal cannula (6 L/
min  O2)—High flow nasal cannula (100%  FiO2 and 60 l/min flow gas). 
The MV was analysed at 10, 15 and 20 L/min.
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Introduction: Our study aims at evaluating the outcomes of elderly 
COVID-19 patients with do-not-intubate (DNI) order who received 
helmet noninvasive ventilation (HNIV) after meeting objective criteria 
indicating failure of high-flow oxygen therapy.
Methods: In this single-center prospective observational study 
(2020–2022), we enrolled consecutive patients (1) aged > 80 years, (2) 
who had COVID-19 respiratory failure, (3) had DNI directives, and (4) 
received HNIV after meeting objective criteria indicating high-flow 
failure. These included two of the following: unbearable dyspnea, 
respiratory rate > 35 breaths per minute,  PaO2/FiO2 < 100  mmHg or 
 SpO2 < 90% with  FiO2 ≥ 70%. Helmet was applied continuously for at 
least 24 h with PEE p = 12  cmH2O and pressure support = 12  cmH2O. 
The primary outcome was in-hospital mortality.
Results: 77 patients were included (55 males (65%), median [IQR] age 
82 [81–84] years,  PaO2/FiO2 during high-flow oxygen 89 [69–113], res-
piratory rate 30 breaths per minute [25–35]). The overall duration of 
treatment was 48  h [29–79]. Survival rate to hospital discharge was 
38% [95% CI 27–49%]. With HNIV,  PaO2/FiO2 after 24 h improved irre-
spectively of the subsequent outcome (90 vs. 144  mmHg in patients 
who survived, 89 vs. 140  mmHg in patients who died, p = 0.19) [Fig-
ure]. At the multivariate analysis, independent predictors of survival 
to hospital discharge were lower SAPSII (OR 0.66 [95% CI 0.47, − 0.93]) 
and lower respiratory rate before treatment start (OR 0.69 [95% CI 0.48, 
− 0.97]).
Conclusions: In elderly patients with COVID-19 hypoxemic respira-
tory failure refractory to high-flow oxygen and DNI order, HNIV applied 
continuously for at least 24–48 h and with standardized settings was 
associated to 38%-possibility of being discharged alive from the 

hospital. Treatment success was more likely in patients with lower 
SAPS II and lower respiratory rate before treatment start, while it was 
independent from the oxygenation benefit produced by HNIV.

Figure (abstract P124) PaO2/FiO2 before treatment and after 24 h of 
HNIV in both groups.
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Introduction: The use of non-invasive ventilation (NIV) for community 
acquired pneumonia (CAP) is not routinely recommended. NIV failure 
is associated with increased mortality, highlighting the need for care-
ful patient selection. We aimed to identify predictors of NIV failure for 
severe CAP in our ICU.
Methods: In this single-center retrospective cohort study, we included 
consecutive adults with CAP who received NIV as their initial respira-
tory support on our ICU. The study data was collected for the period 
between 1st  February 2016 and 30th  April 2017. We categorized 
patients as either NIV success (defined as discharged alive from ICU) 
or NIV failure (defined as requirement for mechanical ventilation or 
death). Sequential Organ Failure Assessment (SOFA) score, Heart Rate, 
Acidosis, Consciousness, Oxygenation, and Respiratory Rate (HACOR) 
score and ratio of oxygen saturations (ROX) index at various time-
points are reported.
Results: We included 106 patients (median age 63 years, 56% male). 
Median  PaO2/FiO2  ratio and SOFA score on ICU admission were 
155 mmHg and 5 respectively. Overall, our NIV success rate was 59% 
and in patients with NIV success, 28-day mortality was lower than for 
patients who failed NIV (13 vs 35%, p = 0.0085). In univariate analysis, 
NIV failure was associated with SOFA score (OR 1.33), HACOR score (OR 
1.14) and presence of septic shock (OR 3.99). SOFA score has an AUC of 
0.75 for NIV failure on ICU admission, whilst HACOR has an AUC of 0.76 
after 2 h of NIV. A threshold of HACOR ≤ 5 after 2 h of NIV predicts suc-
cess with sensitivity and specificity of 53% and 85%, whereas SOFA ≤ 4 
has a sensitivity and specificity of 61% and 72%. There were no differ-
ences in pH,  PaO2/FiO2 ratio,  PaCO2 or ROX index between NIV success 
or failure at any timepoint.
Conclusions: Our results suggest that SOFA ≤ 4 and HACOR ≤ 5 are 
reasonable thresholds to identify patients with severe CAP likely to 
benefit from NIV.
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Introduction: The number of B-lines in lung ultrasound (LUS) impacts 
patients clinical management. This study aimed to demonstrate the US 
settings influence on the number of B-lines in patients under invasive 
mechanical ventilation (IMV).
Methods: Patients were prospectively recruited for LUS recordings 
including three breathing cycles with a motionless curvilinear probe 
on the thoracic region with more B-lines. Three clinicians were ran-
domly enquired for the number of B-lines in baseline LUS and, blindly, 
after altering US settings for a total of 20 test recordings. The number 
of B-lines (mean ± standard deviation (SD)) across clinicians was com-
pared between recordings.
Results: Twenty-nine patients (mean age 58 ± 18  years) admitted 
to critical care (mean SOFA score of 6.9 ± 3.3; mean delta SOFA of 
2.4 ± 1.6) were under IMV due to neurological (n = 19) and respiratory 
illness (n = 10). They were evaluated at day 4 (± 2.6  days) of passive 
ventilation (plateau pressure 16 ± 3  mmHg; PEEP 6 ± 2  mmHg). On 
LUS day, patients had a fluid balance of 835 ± 1326 mL, an ultrasound-
driven cardiac index of 3.1 ± 0.7  mL/min/m2  and seven were under 
norepinephrine (0.5 ± 0.7 mcg/kg/min). Baseline recordings showed 
a mean number of 1.6 ± 1.2 B-lines from a total of 87 clinicians clas-
sifications. Clinicians classifications were grouped in grades (grade 0, 
one to two B-lines: 59; grade I, three to six B-lines: 25; grade II, above 
seven B-lines: 3). The classifications agreement level was strong (Ken-
dall’s coefficient of 0.77, p < 0.002). The probe frequency of 4 MHz (vs. 
6/8  MHz), a gain of 90% (vs. 80%), and dynamic range of 84  dB (vs. 
60 dB) increased the B-lines number by 0.4 ± 0.03 (Friedman pairwise 
comparison test, p < 0.03). US post-processing tools such as frame 
averaging, image enhancement or artifact, and speckle reduction 
decreased the B-lines number by 0.9 ± 0.24 (p < 0.007).
Conclusions: In this study, the US settings mildly influenced the 
number of B-lines but had a minor impact on clinical practice grades 
(± one B-line).
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Introduction: Quantitative proposals to improve lung ultrasound 
(LUS) vertical artifacts (VA) interpretation using total signal intensity 
 (ITOT), are not widely available for clinical practice [1–3]. In this study, 
we aimed: (i) to develop a mathematical algorithm to extract  ITOT  as 
a post-hoc LUS analysis, and (ii) to confirm  ITOT  utility by conducting 
laboratory VA research using an in vitro model with different acoustic 
channels.
Methods: The  ITOT  was extracted from static and conventional LUS 
imaging recorded from  in vitro  models after varying the amount of 

water content or the pores size of the phantom, in comparison with a 
control condition.
Results: The developed algorithm was able to calculate the  ITOT from 
all phantoms. Mean  ITOT showed statistically significantly different val-
ues across phantom categories.
Conclusions: We demonstrate that  ITOT  may be able to differentiate 
the in vitro acoustic channels formed by increased water content from 
those with small size pores. However, the utility of this semi-quanti-
tative tool in clinical practice or other LUS imaging data sets remains 
unclear.
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Introduction: Under mechanical ventilation, the pulmonary 
microcirculation can be affected by the expansion or collapse of 
alveoli, resulting in a change in pulmonary vascular resistance. 
Sidestream-dark field (SDF) videomicroscopy has been used in 
animal models to assess pulmonary microcirculation in  vivo. This 
study aimed to evaluate whether different mechanical ventilation 
settings could affect the alveolar size and pulmonary vessels in a 
porcine model.
Methods: This experimental study was conducted in four healthy pigs 
on mechanical ventilation under general anesthesia. The ventilation 
was initially set at a tidal volume (VT) of 8 mL/kg, PEEP 5  cmH2O, and 
 FiO2 50%. Access to the thoracic cavity was obtained through surgi-
cal thoracotomy. The subpleural pulmonary microcirculation was 
assessed using SDF videomicroscopy at different ventilator settings: 
VT 8  mL/kg, PEEP 5  cmH2O,  FiO2 50%; VT 12  mL/kg, PEEP 5  cmH2O, 
 FiO2 50%; VT 8  mL/kg, PEEP 12  cmH2O,  FiO2 50%; VT 8  mL/kg, PEEP 
5  cmH2O,  FiO2 100%. We calculated the diameter of the alveoli and 
extra-alveolar microvessels.
Results: Comparing VT 8  mL/kg and VT 12  mL/kg, we observed a 
significant increase in alveolar diameter (89 [70.6–114.7] μm vs. 
94.6 [78.3–115] μm, p = 0.04) and a significant decrease in vessels 
diameter (10.4 [8.6–12.7] μm vs. 9.2 [7.6–11.2] μm, p < 0.01). We did 
not observe a significant difference in alveolar and vessels diam-
eters after changing the PEEP from 5 to 12  cmH2O. Increasing the 
 FiO2 from 50 to 100%, the alveolar diameter significantly raised 
(86.7 [69.6–112.6] μm vs. 94 [72.7–122.5] μm, p = 0.03) as well as 
the vessels diameter (10.4 [8.5–12.5] μm vs. 12.2 [10.3–14.7] μm, 
p < 0.01). Subpleural pulmonary microcirculation is shown in  the 
Figure.
Conclusions: Mechanical ventilation affects alveolar and pulmonary 
vessel size. SDF microscopy represents a valid tool to assess the sub-
pleural pulmonary microcirculation in vivo in porcine models.
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Figure (abstract P128) Subpleural pulmonary microcirculation.
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Introduction: In this study, we introduce a novel approach for gener-
ating synthetic ventilation waveforms with labels, based on generative 
adversarial networks (GANs). These waveforms serve as training data 
for machine-learning algorithms to improve detection and classifica-
tion of patient-ventilator asynchrony (PVA), an adverse event during 
mechanical ventilation [1, 2].
Methods: GANs refine simulations of patient-ventilator interactions 
incorporating ventilator-specific and patient-specific factors while 
employing adversarial learning and self-regularization to preserve the 
labeling of the simulations. We evaluated the use of the generated 
data for training PVA detection and classification methods, comparing 
it to the original simulated data [3].

Results: The use of generated data translated into enhanced PVA 
detection and classification. Notably, the detection method trained 
on generated data showed improved accuracy in locating the 
patients’ respiration which resulted in an increased classification per-
formance when validated with an independent clinical dataset from 
a different hospital (Table). Although the detection method trained 
on generated data excelled across various PVAs, detecting “ineffective 
effort” presented challenges due to inherent noise in real clinical data.
Conclusions: This study underscores the potential of GANs in improv-
ing PVA detection and classification, contributing to improved quality 
of mechanical ventilation. Moreover, the proposed approach could be 
translated to other areas where labeled data are scarce.
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Table (abstract P129) Detection result for simulated and generated

Metric Simulated data Generated data

Recall 94.8% 91.4%

Precision 98.5% 99.3%

RMSE In 0.099 s 0.085 s

RMSE Ex 0.097 s 0.073 s

RMSE (Root mean squared error).
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Introduction: This study investigates non clinical factors affecting 
adherence to clinical turning protocols in mechanically ventilated 
patients; factors we call social determinants of care (SDoC). Social 
determinants of health are known contributors to health outcomes, 
however the impact of SDoC on clinical care has yet to be investigated. 
Utilizing the MIMIC-IV database, we analyzed a cohort of 8919 patients 
to identify disparities in care related to social factors.
Methods: The study included all patients who underwent invasive 
mechanical ventilation (IMV), excluding cases with missing weight 
data or weights outside the 10–250  kg range. Frequency of turning 
documentations per day were evaluated and compared using Kol-
mogorov–Smirnov tests and predictive models such as ridge regres-
sion, to assess adherence to turning protocols during IMV. These 
methods were cross-validated and included varying degrees of artifi-
cially injected noise for robustness.
Results: The patient cohort mean age was 63.5  years, with 58% 
males, white ethnicity (61.2%), and 88.8% reported English as 
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their first language. There was a significant difference between the 
observed and simulated turning frequencies (p < 0.05), indicating 
poor adherence to local protocols, as confirmed by Fisher’s method 
over the two-sided Kolmogorov–Smirnov test. Furthermore, regres-
sion on the quantile space, reflecting the relationship between 
patient weight and turning frequency, yielded a low  R2 score (rang-
ing from 0.0185 to − 0.0166), suggesting high variance across quan-
tiles. A positive correlation between weight and turning frequency 
was significant across all noise thresholds and Fisher’s aggregation 
(p < 0.05) (Figure).
Conclusions: Our findings indicate significant disparities in the adher-
ence to IMV care protocols in ICUs, influenced by patients weight. The 
variance in care frequencies, irrespective of clinical features, highlights 
the need for tracking such features to encourage more equitable ICU 
care practices.

Figure (abstract P130) Correlation between the quantiles of weight 
and the quantiles of the observed average turning interval.
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Introduction: The immediate post-operative phase following car-
diac surgery is a delicate and difficult phase in which serious com-
plications can occur. One of the most dangerous complications is 
respiratory insufficiency, which is aggravated by the restriction of 
chest movement, haemodilution and non-physiological blood circu-
lation during cardiopulmonary bypass (CPB). The impact of mechani-
cal ventilation settings during CPB on the postoperative period is still 
debated.
Methods: Prospective, randomised, controlled study at one centre. 
Adult patients undergoing on-pump cardiac surgery (coronary artery 
bypass grafting (CABG)) by sternotomy for coronary artery disease 
were included. Patients were randomised into two groups—one 
group that received mechanical ventilation and one group that did 
not receive ventilation during CPB. The main endpoint was  PaO2/FiO2 
as a marker for the quality of ventilation and perfusion measured in 
the ICU in the immediate postoperative period. Secondary endpoints 
were driving pressure, minute ventilation and postoperative pulmo-
nary complications such as atelectasis and acute respiratory distress 
syndrome. Atelectasis was diagnosed using the USI method. The 
patients in both groups were comparable with regard to the primary 
parameters.

Results: Fifty-two consecutive patients were included, 25 and 27 
in each group. No significant difference was found in the  PaO2/FiO2 
ratio in the groups (p = 0.06). A significant difference was found in 
driving pressure 10.13 ± 2.76 versus 8.75 ± 3.1  cmH2O with p = 0.03. 
More complications such as acute respiratory distress syndrome and 
USI signs of atelectasis (5 vs. 16) were observed in the non- ventilated 
group. Results are shown in the Table.
Conclusions: Prolonged absence of mechanical ventilation dur-
ing CPB may lead to an increase in cases of atelectasis. Maintaining 
mechanical ventilation during CPB may be beneficial for patients 
undergoing cardiac surgery. Strategy of mechanical ventilation during 
CPB need in further research.

Table (abstract P131) Results

Ventilated 
group (n = 25) 
[mean ±]

Non ventilated 
group (n = 27) 
[mean ±]

p value (95% CI)

PaO2/FiO2 315.33 ± 67.31 283.86 ± 76.26 0.06

Driving pressure 10.13 ± 2.76 8.75 ± 3.1 0.03

MV 6.48 ± 3.15 8.05 ± 2.93 0.06

PCO2 43.17 ± 17.82 39.26 ± 21.64 0.27

ARDS 0 1 (3.7%)

Atelectasis 5 (20%) 16 (59.2%)
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Introduction: Open-lung ventilation is a potential strategy to mitigate 
acute respiratory failure following cardiac surgical procedures with 
cardiopulmonary bypass (CPB), such as heart transplantation (HTx). We 
conducted a randomized study in an innovative ovine model of HTx to 
investigate whether open-lung ventilation during CPB reduces post-
operative lung damage and complications.
Methods: Eighteen sheep received HTx either from brain dead (n = 9) 
or sham (no neurological injury) donors (n = 9). During the period of 
CPB, ventilatory interventions were randomly assigned: the OPEN-
VENT group received low tidal volume  (VT) of 3  mL/kg and positive 
end expiratory pressure (PEEP) of 8 cm of  H20, while no ventilation was 
provided in the NOVENT group, as per standard of care. The recipient 
sheep were monitored for 6 h post-surgery. The primary outcome was 
histological lung damage score at the end of study. Secondary out-
comes included pulmonary shunt, driving pressure, hemodynamics, 
and inflammatory cell lung infiltration.
Results: The OPENVENT group showed significantly lower histo-
logical lung damage versus the NOVENT group (Figure: 1.05 vs. 1.51, 
p < 0.001). Pulmonary shunt (19.2% vs. 32.1%, p = 0.0012) and driv-
ing pressure was reduced in the OPENVENT group (9.6 vs. 12.8 cm of 
 H2O, p = 0.04). Finally, lungs in the OPENVENT group presented lower 
neutrophil (5.25% vs. 7.97%, p < 0.001) and macrophage infiltrations 
(11.1% vs. 19.6%, p < 0.001). No significant differences were observed 
in hemodynamic parameters between groups.
Conclusions: In an ovine model of HTx, open-lung ventilation dur-
ing CPB significantly reduced lung histological injury and inflamma-
tory cell infiltration. The study highlights the value of an open-lung 
approach during CPB and emphasizes the need of translating these 
findings to decrease risks of acute respiratory failure in HTx patients.
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Figure (abstract P132) Histological damage scoring in postopera-
tive lung samples from recipient sheep treated with either no venti-
lation (NOVENT ■) or open-lung ventilation (OPENVENT ●) during 
cardiopulmonary bypass. Data was segmented into lobes, and shown 
as mean ± SEM with n = 9 for both groups. 2-way ANOVA and Sidak’s 
test were performed with a significance threshold of 0.05. A significant 
difference between NOVENT and OPENVENT sheep for any given lobe 
is designated by ✱. Top F and p values represent effect of ventilation 
strategy, and bottom F and p values represent differences between 
ventilation strategies over time (interaction term). LUL left upper lobe, 
RUL right upper lobe, RML right middle lobe, RLL right lower lobe and 
LLL left lower lobe.
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Introduction: Weaning from mechanical ventilation (MV) is a com-
mon challenge that concerns many patients admitted in intensive care 
units (ICUs). Current guidelines recommend to systematically perform 
a spontaneous-breathing trial (SBT) to confirm decision of extuba-
tion  [1]. Previous studies reported heterogeneous practices in SBT 
among ICUs. In particular, arterial blood gas (ABG) analysis appeared 
to be widely prescribed at the end of SBT in some ICUs despite no clear 
recommendation. The aim of the WAVE study was to describe daily 
practices in weaning from MV in French ICUs.
Methods: The observational WAVE study (NCT05801692) was con-
ducted in 16 French ICUs between March and June 2023. All adult 
patients receiving invasive MV for > 48 h and undergoing a SBT were 
eligible. Participating ICUs were asked to include all consecutive eligi-
ble patients during a period of at least 4 weeks. The primary outcome 
was the modality of SBT. Secondary outcomes were the SBT duration, 
the SBT success, the timing of extubation and the realisation of ABGs.

Results: 256 patients were included (age: 62 ± 16  years; female: 82 
(32%); SAPS II: 51 ± 18; SOFA: 7 ± 3; median duration of MV: 6  days 
(3.5–11), and 196 (76%) were extubated after a successful SBT. SBT 
used a T-piece and a pressure-support ventilation (PSV) in respectively 
119 (46%) and 137 (53%) patients (p = 0.02). Secondary outcomes are 
presented in the Table.
Conclusions: PSV SBT was more often performed in participating ICUs 
and was more often successful than T-piece SBT. However, T-piece SBT 
was still used in 46% of patients [2, 3]. ABG analysis was widely prescribed 
regardless of the modality of SBT. Whether ABG analysis should be part of 
routine practices before weaning from MV deserves further studies.
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Table (abstract P133) Results of WAVE study

T‑Piece PSV Statistic 
T‑Piece ver‑
sus PSV

Total n (%)

SBT type, n (%)* 119 (46.5) 137 (53.5) p = 0.02 256

SBT duration, 
mean (min) $

37 ± 18 64 ± 55 p < 0.001 254

SBT success, n 
(%)∏

91 (76.5) 118 (86.1) p = 0.001 219

Extubation 
during the day 
following SBT 
success

60 (65.9%) 100 (84.7%) p < 0.001 160 (76.6%)

Extubation dur‑
ing 24–48 h 
following SBT 
success

16 (17.6%) 4 (3.4%) p < 0.001 20 (9.5%)

Extubation more 
than 48 h 
following SBT 
success

4 (4.4%) 12 (10.2%) 16 (7.7%)

ABG during SBT, 
n (%)

88 (73.9) 95 (63.9) p = 0.07 183 (71.2%)

SBT=spontaneous breathing trial, ABG=arterial blood gas *1 missing value, $ 3 
missing data  Π 3 missing data £ 13 missing data

P134  
A new method for estimating spontaneous breathing effort using 
changes in central venous pressure: a pig model study
M  Kyogoku1, T  Miyasho2, Y  Endo3, Y  Inata4, M  Takeuchi4
1Osaka Women’s and Children’s Hospital, Intensive Care, Osaka, 
Japan, 2Rakuno Gakuen University, Hokkaido, Japan, 3Feinstein Institutes 
for Medical Research, NY, USA, 4Osaka Women’s and Children’s Hospital, 
Osaka, Japan
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Introduction: The standard method for evaluating spontaneous res-
piratory effort is by esophageal pressure measurement. However, 
this method requires a special device that is not readily available. In 
contrast, central venous catheters are commonly used in critically 
ill patients, and central venous pressure is known to vary depending 
on changes in intrathoracic pressure (ΔPpl). We previously reported a 
simple correction method for estimating ΔPpl using changes in cen-
tral venous pressure (ΔCVP) in postoperative pediatric patients under 
spontaneous breathing assistance. This study aimed to clarify this 
method can evaluate ΔPpl, spontaneous respiratory effort from CVP 
waveform, without an esophageal pressure catheter, under various 
respiratory mechanics in adult-sized pig respiratory failure models.
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Methods: Ten pigs (42.1 ± 1.8 kg) with lung injuries undergoing saline 
lung lavage procedure with spontaneous breathing assistance were 
selected. Each pig was subjected to 2 different chest wall compliance 
and 2 different airway resistance. The ratio of ΔCVP to airway pressure 
change during the occlusion test was measured and assumed to be 
constant even during normal ventilation. The magnitude of spontane-
ous respiratory effort during assisted ventilation was also estimated. 
The Bland–Altman analysis compared the estimated pleural pressure 
value (eΔPpl) calculated from ΔCVP with the esophageal pressure 
measurement value (ΔPes).
Results: The mean and standard deviation of ΔPes and eΔPpl were 
− 9.7 ± 6.6 and − 9.5 ± 6.5  cmH2O, respectively. Bland–Altman analy-
sis showed that the bias was − 0.3, and the precision was 2.6  cmH2O 
(Figure).
Conclusions: Our method can assess spontaneous respiratory effort 
with reasonable accuracy in adult-sized pigs with respiratory failure 
without requiring an esophageal pressure catheter across various res-
piratory mechanics.

Figure (abstract P134) The Bland–Altman analysis for the agreement 
between ΔPes and cΔCVP-derived ΔPpl, classified by each condition.

P135  
Comparison of occlusion pressures and  P0.1 in neuro and non‑neuro 
patients considered for a spontaneous breathing trial: a single 
center prospective pilot study
S  Slagmulder1, W  Baas1, LMA  Heunks2, M van der  Jagt1, AH  Jonkman1

1Erasmus MC, Intensive Care, Rotterdam, Netherlands, 2Radboud UMC, 
Intensive Care, Nijmegen, Netherlands
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Introduction: Monitoring inspiratory effort and lung stress during 
assisted ventilation has become an important aspect of lung- and 
diaphragm protective ventilation. Two noninvasive parameters are 
important for estimating lung stress and inspiratory effort: decrease 
in airway pressure during the first 100 ms of inspiration  (P0.1) and the 
full-breath occlusion pressure (Pocc). Their value in ventilated patients 
with acute brain injury, is unclear, considering that brain injury can 
lead to high respiratory drive. We hypothesize that  P0.1 and Pocc would 
be higher in patients with acute brain injury, compared to non-neuro-
logical ventilated patients appearing ready for extubation.
Methods: This prospective pilot study included mechanically ven-
tilated patients admitted to the ICU for acute brain injury (neuro 
group) or primary respiratory failure (non-neuro group), estimated to 
be ready for a spontaneous breathing trial (SBT) and possible extu-
bation within 24 h. Pocc and  P0.1 values (average of 2 measurements 
within 5-min interval) were collected. Exclusion criteria: tracheostomy, 
pH < 7.35, metabolic encephalopathy and agitated delirium.
Results: Twenty-one patients (mean age 51 ± 17  years, mean days 
ventilated = 7) were enrolled (n = 8 neuro, n = 13 non-neuro). Neuro-
patients showed no increase in Pocc (6.6 ± 2.8 vs. 9.2 ± 2.6  cmH2O) or 
 P0.1  (1.2 ± 0.8 vs. 1.2 ± 0.9  cmH2O) compared to non-neuro patients 
(Figure, panels A-B). One extubation failed, in the non-neuro group. 
 P0.1  values and the set support level were correlated in the neuro 
group (R = − 0.67, p = 0.012) (Figure panel D), no such correlation was 
observed for Pocc (Figure panel C).

Conclusions:  P0.1 and Pocc values in patients considered ready for SBT 
did not differ significantly between patients with and without acute 
brain injury. Additional analysis with a larger sample size and includ-
ing the effect of ventilator support on drive is necessary to determine 
the clinical value of monitoring drive and effort in neurological ICU 
patients.

Figure (abstract P135) Occlusion pressures and  P0.1 values for each 
group in the upper section. The lower section depicts the relation-
ship between Pocc and  P0.1 concerning the levels of support for each 
group.

P136  
Protocolized versus non‑protocolized mechanical ventilation 
weaning in patients intubated for toxic coma: a randomised study
A  Bedhiafi1, A Ben  Jazia2, H Ben  Ghezala2, N  Brahmi2
1Mahmoud Yaacoub Center of Emergency Medicine and Intensive Care, 
Intensive Care Department, Tunis, Tunisia, 2Mahmoud Yaacoub Center 
of Emergency Medicine and Intensive Care, Tunis, Tunisia
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Introduction: Weaning from mechanical ventilation (MV) is a major 
challenge in intensive care unit (ICU). Protocolized weaning strategies 
are strongly recommended to mitigate associated morbidity and mor-
tality. Patients requiring mechanical ventilation for acute intoxication 
constitute a distinctive population characterized by a low prevalence 
of comorbidities and often brief ventilation duration. This study aimed 
to evaluate the value of protocolizing the weaning in patients intu-
bated for acute toxic coma.
Methods: This is a randomized prospective study conducted over four 
months in a toxicological ICU. Patients intubated for acute intoxica-
tion, meeting extubation criteria within 72 h of ventilation, were rand-
omized into two groups: one underwent a protocolized weaning with 
a spontaneous breathing trial (SBT) through a 30-min zero end-expir-
atory pressure (ZEEP) trial and a cuff-leak test, while the second group 
underwent non-protocolized extubation based solely on basic clinical 
parameters (neurological status, blood pressure, pulse and oxygen 
saturation) with no SBT.
Results: In total, 52 patients were included, mean aged 32 (± 13) years, 
with a sex-ratio ratio of 0.79, SAPS-II 24 (± 3) and APACHE-II 9 (± 2). Main 
comorbidities were psychological disorder 59.6%, hypertension 7.7% 
and diabetic 5.7%. Neurological distress was the primary indication 
for intubation (100%), with associated respiratory distress in 3 cases 
(5.7%). The most frequently identified toxic agent was alpha-chloralose 
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(40.4%), followed by carbamazepine (13.5%), benzodiazepine and tricy-
clic antidepressant (9.6%). Main sedation agent was propofol (92%). On 
analysis, the two groups were comparable in age, sex, medical history 
and MV duration (p > 0.05). The primary outcome was extubation suc-
cess, and no statistically significant difference was observed between 
the two groups (96.1% versus 92.6%, p = 0.55) (Table).
Conclusions: This study prompt reconsideration regarding necessity 
of a protocolized weaning in patients ventilated for a brief toxic coma.

Table (abstract P136) Results

Variable Protocolized 
weaning 
n = 26

Non‑protocol‑
ized weaning 
n = 26

p

Extubation success, n (%) 25 (96.1) 24 (92.3) 0.552

IMV duration (hours) 40.9 ± 19.2 37 ± 13.4 0.403

LOS (days) 3.1 ± 2.2 3.1 ± 1.7 0.955

O2 after extubation, n (%) 3 (11.5) 5 (19.2) 0.213

Aspiration pneumonia 12 (46.1) 14 (53.8) 0.809

Mortality at 28 days, n (%) 0 0  > 0.99

IMV: invasive mechanical ventilation, LOS: length of stay.

P137  
Towards a digital patient twin for ICU ventilation
C  Hennigs1, J  Sauer1, A  Bigalke2, T  Hardel3, P  Rostalski4
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Lübeck, Germany, 2Universität zu Lübeck, Institute of Medical 
Informatics and Drägerwerk AG & Co. KGaA, Lübeck, Germany, 3Center 
for Anesthesiology and Intensive Care Medicine, Clinic for Intensive Care 
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Germany, 4Universität zu Lübeck, Institut of Electrical Engineering 
in Medicine and Fraunhofer Research Institution for Individualized 
and Cell‑Based Medical Engineering, Lübeck, Germany
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Introduction: Growing digitalization and increasing availability of sen-
sors in the intensive care unit lead to a plethora of challenges in clini-
cal practice. Despite the vast amount of measured and digitized data, 
tracking the actual patient condition and deciding on an adequate 
ventilation therapy remains a highly non-trivial task. This research aims 
at interpreting the flood of sensor data and available prior knowledge 
to foster accessibility and usability in intensive care ventilation.
Methods: A concept and a first demonstrator for a monitoring tool 
for mechanically ventilated patients in the ICU has been developed. 
The resulting patient-specific digital twin illustrates the processing of 
incoming sensor data, applying model-based sensor fusion, and esti-
mating critical patient parameters in a single holistic model. The meas-
ured and estimated signals and parameters are concisely displayed in 
a fully integrated graphical user interface and e.g. allow the prediction 
of changes in the patient’s condition as ventilation parameters are 
adjusted. A 12-h patient view allows the assessment of therapy pro-
gress and helps to decide on an adequate ventilation therapy. A moni-
toring tab provides live information about the current patient status.
Results: An initial test of the monitoring tool was performed on a 
combined dataset from two observational clinical trials at the Univer-
sity Medical Center Hamburg-Eppendorf and the Charité Berlin. Long-
term ventilation, EIT, and BGA measurements are used from the first 
trial. The second trial provides ventilation and sEMG signals. The Figure 
shows screenshots of the monitoring tool.
Conclusions: The proposed demonstrator of this monitoring tool 
provides a first concept on how to collect, fuse, and visualize various 
measurements of mechanically ventilated patients in the ICU. The 
current version of this digital patient twin was only tested on a single 
combined patient dataset and needs to be validated in further clinical 
trials.

Figure (abstract P137) A 12  h patient view, B estimated clinical 
parameter view, C asynchrony index.
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Research Centre of Surgery, Moscow, Russian Federation
Critical Care 2024, 28(Suppl 1): P138

Introduction: The number of surgical patients with obesity is 
increasing. There are no data about using fully closed-loop “intellec-
tual” modes in these patients. We assume that automatic manage-
ment modes of mandatory and assisted ventilation allow to increase 
patient’s safety and decrease medical staff workload.
Methods: In this randomized prospective trial 80 adult cardiosurgi-
cal patients with BMI > 30  kg/m2  were included. 40 of them in the 
postoperative period were ventilated with INTELLiVENT-ASV®  mode, 
40—with conventional ventilation modes provided by 8 physicians. 
Hamilton G5 ventilators were used. Care in both groups was stand-
ardized, except management of mechanical ventilation. The primary 
endpoint of this study was to compare safety of respiratory support by 
considering driving pressure (∆P), tidal volume  (Vt), mechanical power 
(MP), PEEP and  FiO2 level.
Results: Patients in the INTELLiVENT-ASV®  group were ventilated 
with more protective parameters compared to conventional mode 
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through significant reduction in the ∆P,  Vt, MP,  FiO2 and PEEP levels. It 
is important, that there was no significant difference in  PaO2/FiO2 ratio 
during all phases of respiratory support and after extubation of tra-
chea (Table).  SpO2  (98 (97 − 99) vs. 100 (98 − 100), p < 0.0001) and 
 PaO2 (89 ± 9 vs. 107 ± 18 mmHg, p < 0.0001) were lower in the INTEL-
LiVENT-ASV group, but in physiological ranges, in conventional modes 
group mild hyperoxia was met. Also, this research has showed that 
using of the automatic ventilation management mode is associated 
with a lower level of pressure support (6 (5–7) vs. 8 (6–10)  mmH2O, 
p < 0.0001) during period of spontaneous ventilation.
Conclusions: The comparison of automatic management of mechani-
cal ventilation with traditional physician-directed respiratory support 
after cardiac surgery in the patients with obesity showed that intellec-
tual modes are more safe and protective in this population of patients.

Table (abstract P138) Main data

Variable INTELLiVENT‑
ASV® group 
(n = 40)

Control group 
(n = 40)

p

BMI (body mass 
index), kg/m2

33.5 (32–35) 33.5 ± 2 0.5006

∆P (driving pres‑
sure),  cmH2O

7 (6 − 8) 9 (8 − 10)  < 0.0001

Tidal volume (Vt), 
mL/kg/PBW

6.4 ± 0.7 CI mean 
95% (6.2 − 6.6)

8.6 ± 1.3 CI mean 
95% (8.1 − 9.0)

 < 0.0001

PEEP,  cmH2O 7 (6 − 8) 9 (7 − 10) 0.0001

FiO2 28 (24 − 30) 35 (30 − 39)  < 0.0001

Mechanical power, 
J/min

9 ± 3 12 (10 − 15)  < 0.0001

Ratio  PaO2/FiO2 332 ± 51 CI mean 
95% (316 − 349)

316 ± 58 CI mean 
95% (297 − 334)

0.1746

P139  
The effect of positive end‑expiratory pressure on pulmonary 
vascular resistance depends on alveolar recruitability in acute 
respiratory distress syndrome
S Cappio Borlino, J Hagry, C Lai, E Rocca, G Fouqué, M Fasan, R Shi, T 
Pham, JL Teboul, X Monnet
1Université Paris‑Saclay, Hôpital de Bicêtre, Service de Médecine 
Intensive‑Réanimation, Le Kremlin‑Bicêtre, France
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Introduction: A U-shape relationship should exist between lung vol-
ume and pulmonary vascular resistance (PVR), with minimal PVR at 
functional residual capacity. Thus, positive end-expiratory pressure 
(PEEP) in patients with acute respiratory distress syndrome (ARDS) 
should increase PVR if overdistension predominates and not in case of 
alveolar recruitment. However, this has never been proven in patients. 
We aimed to study the effect of PEEP on PVR according to lung 
recruitability, evaluated by the recruitment-to-inflation ratio.
Methods: In ARDS patients, we measured hemodynamic (with pul-
monary artery catheter), echocardiographic and ventilatory variables 
(including esophageal pressure), at high PEEP, and after lowering PEEP 
by 10  cmH2O.
Results: Among 54 cases measured in 20 patients, 23 cases had low 
recruitment potential (LRP) (recruitment-to-inflation ratio < 0.5) and 
31 high recruitment potential (HRP). Lowering PEEP from 14 ± 2 to 
4 ± 2  cmH2O reduced PVR in LRP cases (from 233 ± 98 to 177 ± 79 
dynes·s/cm5, p < 0.0001), while PVR was unchanged in HRP cases (from 
223 ± 68 to 220 ± 65 dynes·s/cm5, p = 0.66) (Figure). Right-to-left end-
diastolic ventricular areas ratio simultaneously decreased in LRP cases 
(from 0.67 ± 0.14 to 0.56 ± 0.12, p < 0.0001), while remaining stable in 

HRP cases (from 0.71 ± 0.17 to 0.73 ± 0.19, p = 0.32). At PEEP lowering, 
cardiac output significantly increased only in preload responsive cases 
(from 3.0 ± 0.8 to 3.6 ± 1.1 L/min/m2, p < 0.0001) while it remained 
almost stable in preload non-responsive cases (from 3.4 ± 1.2 to 
3.6 ± 1.4 L/min/m2, p = 0.06).
Conclusions: Changing PEEP affects PVR when inducing overdisten-
sion, while exerting no effect on PVR in case of alveolar recruitment. 
Tailoring PEEP on the estimated alveolar recruitability should mitigate 
its hemodynamic effects.

Figure (abstract P139) Change in pulmonary vascular resistance 
induced by lowering positive end-expiratory pressure (PEEP), accord-
ing to lung recruitability potential. *p less than 0.05.
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A method for personalized reconstruction of electrical impedance 
tomography static images
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Critical Care 2024, 28(Suppl 1): P140

Introduction: Electrical impedance tomography (EIT) is a non-inva-
sive bedside tool for personalized monitoring of lung ventilation [1]. 
Although for years in clinical practice, the capabilities of the technol-
ogy for monitoring the structural changes in the lung tissue are not 
fully revealed. That is why we aimed to develop a method for personal-
ized reconstruction of EIT static images.
Methods: Based on patient’s thoracic CT scan analysis, the slice, pre-
senting the largest intersection with the region of interest, is selected. 
The level of the slice defines the level of interest at which the elec-
trodes are positioned according to patient’s anatomical Reference 
points. The margins of the patient’s thorax are determined by apply-
ing a fem mesh onto the CT image. Subsequently the raw data from 
the EIT is processed within the individualized contour of the thorax, 
reflecting the body structure of the patient [2].
Results: The method provides reliable EIT images with significant con-
formity to the CT images taken at the corresponding level (Figure). This 
personalized approach surmounts the limitations for placing the EIT 
electrodes [3]  at different than initially recommended positions and 
reveals indications for potential clinical application of EIT in conditions 
characterized by heterogeneously disseminated or solitary lesions.
Conclusions: The personalized approach in reconstruction of EIT 
images reveals potential for optimization of monitoring of mechanical 
ventilation and the monitoring of lung injury dynamics at the bedside.
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Figure (abstract P140) Comparison between CT scan and the result-
ant EIT reconstructed image.
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Introduction: Injurious effects of energy delivered to the lung dur-
ing mechanical ventilation, estimated by mechanical power (MP), may 
depend on lung size, with potential differential effects between male 
and female patients. We hypothesized that 1) effects of non-normal-
ized MP on 28-day mortality are modified by patient sex, affecting 
females more markedly due to smaller lung sizes [1], and 2) differences 
are mitigated by normalization of MP to respiratory system compli-
ance  (Crs) as proxy for functional lung size [2].
Methods: 19,806 (37.9% female) mechanically ventilated patients 
from the ICUs of Beth Israel Deaconess Medical Center in Boston, USA 
were included. Median respiratory settings were calculated for the first 
24 h of mechanical ventilation and analyses adjusted for a comprehen-
sive confounder model.
Results: Median (IQR) non-normalized MP was higher in males than 
females (11.8 [9.4–15.9] versus 10.4  J/min [8.1–13.7], p < 0.001). Patient 
sex modified the association between non-normalized MP and mortal-
ity (p-for-interaction = 0.018), resulting in a 52.7% larger effect size in 
females compared to males (absolute + 5.5 [95%CI 4.7–6.2] versus + 3.6% 
[3.2–4.1] mortality risk increase per 5 J/min). At a threshold of 17 J/min 
[3], mortality risk was an absolute 8.4% higher for females (Figure). Nor-
malization of MP to  Crs (MP/Crs) mitigated differential effects (p-for-inter-
action = 0.23; Figure). In females, normalized MP was 11.1% higher than 
males and partially (23.8%) mediated increased mortality risk.
Conclusions: Changes in non-normalized MP result in a larger effect 
size in females than males and risks at non-normalized thresholds show 
relevant differences between both sexes. Normalization of MP to  Crs mit-
igates differences. Higher normalized MP delivered to females mediated 
increased mortality risk, supporting the use of ventilation strategies 
individualized to patients’  Crs as a proxy of functional lung size.
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Figure (abstract P141) Association of mechanical power with 28-day 
mortality in male and female patients. The association of non-normal-
ized mechanical power (MP) with mortality was modified by patient 
sex, resulting in a 54.7% larger effect size per unit change and an abso-
lute 8.4% higher mortality risk at a threshold of 17  J/min [3] among 
females compared to males (Panel A). Normalization of mechanical 
power to respiratory system compliance mitigated these differential 
effects (Panel B).
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Introduction: Respiratory dynamics are used daily to assess and fol-
low disease evolution in intubated ventilated ICU patients. Dynamic 
respiratory compliance (CDYN) estimation is typically performed only 
during controlled ventilation. During assisted ventilation, invasive 
methods are necessary to have adequate estimates. However, respira-
tory oscillometry (RO) superimposes a specific designed, low-ampli-
tude waveform on top of the ventilation and measures the resulting 
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flow, which is used to derive the compliance [1]. This study explores 
the feasibility of using RO for non-invasive respiratory compliance esti-
mation during assisted ventilation. The results are an interim analysis 
of the first study patient of the McInvent trial.
Methods: Intubated, stable patients are included for this explora-
tive feasibility test. Low-frequency RO is applied three times in a row, 
using a novel setup [1], and compared with the results of the stand-
ard of care CDYN estimator [2], using a two-arm crossover design. The 
measurements are performed twice a day when the patient is on vol-
ume control ventilation (VC) and can be continued when ventilation is 
switched to pressure support (PS).
Results: The two measurement sessions were performed on PS (n = 6) 
and on VC (n = 6). The mean compliance estimated by RO (CRO) during 
VC was 42.6  mL.hPa−1 (95% CI 38.7–46.4) and statistically equivalent 
to CDYN. During PS, the mean CRO and CDYN were 32.6 mL.hPa−1 (95% CI 
28.6–36.6) and 810.7  mL.hPa−1  (95% CI -1751.2–3372.5), respectively 
(Figure).
Conclusions: Low-frequency RO was feasible and well-tolerated 
by the patient during PS. The  CRO  during PS was closer to the com-
pliance measured during VC than the comparator,  CDYN  during PS, 
which produced unreliable results as expected. However, a difference 
in  CRO  between the two ventilation modes can be observed, disease 
evolution is a plausible reason. To validate and generalize the results, 
more patient data is required.
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Figure (abstract P142) Comparison of respiratory compliance esti-
mation methods: standard (comparator) vs. oscillometry (RO) during 
volume-controlled (VC) and pressure-support (PS) ventilation. Dur-
ing VC, both estimators agree, exhibiting minimal variability between 
replicates. In PS, only the RO estimation aligns closely with the VC 
estimations, maintaining low variability between replicates. However, 
a notable decrease in the mean value is observed for RO when transi-
tioning from VC to PS.
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Introduction: Respiratory mechanics estimation during mandatory 
ventilation is based on a first-order linear equation of motion. This 

equation is oversimplified, does not incorporate turbulent airflow, 
lung heterogeneity, or viscoelasticity, and omits hysteresis. Hysteresis 
was recently associated with lung injury risk [1]. We study an extended 
equation of motion that incorporates flow-dependent resistances and 
viscoelasticity of the respiratory system, which is related to hysteresis.
Methods: The parameters of the extended equation are estimated 
automatically using sequential quadratic programming. The technique 
is evaluated in an in-silico one-lung and two-lung model, and data 
from 10 post-operative patients undergoing volume-controlled venti-
lation is retrospectively analyzed.
Results: The original parameters of the one-lung model could very 
accurately be reproduced (close to 0% error). The error in the two-lung 
model was larger; 1–3%. The error of the estimates of the viscoelastic-
ity increased when the heterogeneity in the two-lung model increased 
due to Pendelluft. The estimates of the post-operative patients are in 
a feasible range and viscoelastic parameters corresponded to param-
eters found with manual inspiratory occlusion maneuvers [2]. The esti-
mated nonlinear (turbulent) term of the resistance was relatively high 
(14–40  cmH2Os2/L2) because the resistances of the endotracheal tube, 
capnography sensor, and bacterial filter were included.
Conclusions: The extended equation of motion technique allows for 
automatic assessment of the viscoelasticity for arbitrary flow profiles 
and estimation of a nonlinear resistance term. The estimates of the vis-
coelasticity can subsequently be used to assess and reduce hysteresis 
in a mandatory ventilated patient, potentially improving patient out-
comes by optimizing the therapeutic intervention strategy.
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Introduction: Sedation is used to improve ventilator-patient syn-
chrony, therefore abolishing diaphragm activity. In healthy sub-
jects, diaphragmatic breathing exercises increase gamma frequency 
power and brain connectivity. This study investigated whether 
phrenic nerve stimulation in synchrony with mechanical ventila-
tion (MV) would result in changes in brain activity and connectivity 
within the gamma frequency band in critically ill deeply sedated 
patients undergoing MV.
Methods: A  central-line catheter embedded with electrodes was 
inserted via the left subclavian vein in five patients to stimulate the 
phrenic nerves bilaterally,  in synchrony with MV. The study protocol 
was comprised of 60-min unpaced sessions interspersed with two 
60-min paced sessions. All ventilator settings and administered medi-
cations remained unchanged during the study. An electroencepha-
logram (EEG) was used to collect brain activity. The power spectrum 
density (PSD) for the gamma frequency was calculated as  mV2/Hz. EEG 
Brain connectivity analysis was calculated for the gamma frequency 
band by constructing a Pearson correlation matrix using the EEG MAT-
LAB toolbox. For the PSD, the Wilcoxon paired test was used for linear 
analysis between the sessions. P-values of the difference in brain con-
nectivity between the paced and unpaced sessions were reported in a 
heatmap. P values < 0.05 were considered statistically significant.
Results: A significantly greater gamma PSD was observed bilaterally 
in the medium prefrontal cortex, insula, posterior cingulate gyrus, 
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and angular gyrus during paced sessions compared to unpaced ses-
sions (red symbol: a patient who had an out-of-the-hospital cardiac 
arrest). Compared to unpaced sessions, greater brain connectivity was 
observed during paced sessions (Figure).
Conclusions: Phrenic nerve stimulation was associated with greater 
brain activity and connectivity in gamma frequencies compared to 
unpaced sessions in deeply sedated MV moderate ARDS patients.

Figure (abstract P144)  On the left hand-side is observed gamma fre-
quency per patients per session. On the right hand side is observed 
the heat maps for brain connectivity.
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Introduction: We evaluated the association between driving pres-
sure and mortality across different age groups of patients with acute 
respiratory distress syndrome (ARDS) with a special focus on very old 
patients (≥ 80 years old).
Methods: We performed a secondary analysis of individual patient-
level data from seven ARDS Network and PETAL Network randomized 
controlled trials [1–7]. We considered three age groups; namely, 
patients < 65 years old, 65–79 years old and ≥ 80 years old.
Results: Of 4567 patients with ARDS, 201 were ≥ 80  years old, 
917 were 65–79  years old and 3449 were < 65  years old. In unad-
justed logistic regression analyses, the odds ratio (OR) for the asso-
ciation between driving pressure and mortality was 1.081 [95% 
confidence interval (CI) 1.027–1.138)] for ≥ 80  years old, 1.054 (95% 
CI 1.031–1.077) for 65–79  years old and 1.016 (95% CI 1.005–1.028) 
for < 65  years old. Consistently, in adjusted analyses, the correspond-
ing OR was 1.112 for ≥ 80  years old, 1.055 for 65–79  years old and 
1.024 for < 65 years old. The effect of driving pressure on mortality was 
higher for patients ≥ 80  years old compared to patients 65–79  years 
old or patients < 65  years old (p = 0.009 for the interaction between 
age and driving pressure; Figure).
Conclusions: Very old patients with ARDS may be more vulnerable to 
high driving pressure than their younger counterparts. These results 
may advocate for a personalized age-dependent mechanical ventila-
tion approach.
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Figure (abstract P145)  Interaction plot showing that the effect of 
driving pressure on mortality was influenced by age.

P146  
Identification of ARDS subphenotypes through artificial 
intelligence: approaching personalized medicine
G Meza‑Fuentes, MA Retamal, M Barbé, I Sánchez‑Barraza, I Delgado, R 
López
Universidad del Desarrollo, Instituto de Ciencias e Innovación en 
Medicina, Santiago, Chile
Critical Care 2024, 28(Suppl 1): P146

Introduction: Acute respiratory distress syndrome (ARDS), which 
accounts for 10.4% of global ICU admissions with a mortality rate of 
45%, is a complex disease characterized by noncardiogenic pulmo-
nary edema [1]. Its complexity, derived from various risk factors, poses 
challenges in personalized diagnosis and treatment, due to its clinical 
heterogeneity. The current re-evaluation of ARDS criteria [2] intensi-
fies the heterogeneity of the disease, emphasizing the need to iden-
tify subphenotypes for personalized treatment and correct patient 
selection.
Methods: We conducted a cross-sectional study at Clínica Alemana 
de Santiago ICU, approved by the Institutional Ethics Committee. 
Machine learning categorized ARDS subphenotypes. We used Gauss-
ian Mixture Model (GMM) for initial unsupervised clustering, followed 
by supervised models for root cause analysis, patient classification, 
and performance measurement.
Results: Our models identified two ARDS subphenotypes with signifi-
cant clinical differences and outcomes. Subphenotype 1 was charac-
terized by lower mortality, less clinical severity, and a less restrictive 
pattern with improved gas exchange compared to Subphenotype 2, 
which exhibited the opposite (Table). The models demonstrated high 
performance with an area under the ROC curve of 0.94, sensitivity of 
94.23% and specificity of 87.5%. The most influential variables in sub-
phenotype discrimination were distension pressure, respiratory rate, 
 EtCO2, and normalized tidal volume.
Conclusions: This study presents a promising approach to enhance 
ARDS subphenotyping. Utilizing machine learning models for cluster-
ing and prediction involving clinical, ventilatory mechanics, and gas 
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exchange variables allowed for more precise patient stratification. 
These findings have the potential to optimize individualized treatment 
selection and improve clinical outcomes in ARDS patients.
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Table (abstract P146) Characteristics of ARDS subphenotypes on the 
first day of ventilation for included patients

Variable Subphenotype 1 
(n = 172)

Subphenotype 2 
(n = 52)

p value

Mechanical power 
(J/min)

17.21 (14.11–19.84) 21.61 (17.58–
29.09)

 < 0.001*

Tidal volume (mL/
kg/PBW)

4.37 (4.02–4.82) 3.84 (2.96–4.59)  < 0.001*

Driving pressure 
 (cmH2O)

10 (8–11) 11 (10–12)  < 0.001*

Total respiratory 
rate (rpm)

24 (20–26) 30 (26–36)  < 0.001*

VD/VT 0.5 (0.43–0.57) 0.62 (0.54–0.73)  < 0.001*

EtCO2 (mmHg) 30.5 (33–35.5) 36 (34–41)  < 0.001*

28‑Day Mortality 16 (9.3%) 11 (21.15%) 0.021*

Statistical significance was assessed using the Mann-Whitney test, 
with a significance level set at p <0.05. Values are expressed as median 
(interquartile range). Qualitative variables are presented as absolute 
frequency (relative frequency). VD/VT (dead space volume/tidal vol-
ume),  EtCO2 (end-tidal  CO2)
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Introduction: The bradycardia and dysautonomia observed during 
SARS-Cov2 infection have raised questions about the involvement of 
the autonomic nervous system (ANS). Data on ANS dysregulation and 
its association with outcomes are limited. We aimed to investigate 
sympathovagal balance, assessed by heart rate variability (HRV), and 
its clinical prognostic value in patients with acute respiratory distress 
syndrome (ARDS) related to COVID-19 (C-ARDS) or to other aetiologies 
(NC-ARDS).
Methods: A single-centre prospective case–control study was con-
ducted. Consecutive patients fulfilling ARDS criteria between 2020 and 
2022 were included. HRV was assessed offline from 1-h electrographic 
tracings using time and frequency measures and compared between 
C-ARDS and NC-ARDS.
Results: During the study period, 24 C-ARDS and 19 NC-ARDS were 
included. Median heart rate was significantly lower in C-ARDS than 
in NC-ARDS (60 [53–72] versus 101 [91–112] bpm, p < 0.001). HRV was 

significantly impaired in both C-ARDS and NC-ARDS patients (Table). 
Almost all time and frequency parameters of HRV were significantly 
less impaired in C-ARDS patients than in NC-ARDS patients. HRV cor-
related with heart rate only in C-ARDS patients. No significant differ-
ences in HRV parameters were found when comparing survivors and 
non-survivors. A positive correlation was found between low to high 
frequency ratio (LF/HF) and ICU length of stay (r = 0.576, p < 0.001). 
Other HRV variables were not correlated with clinical outcomes.
Conclusions: This prospective study confirms that C-ARDS is associ-
ated with marked bradycardia and severe ANS impairment. HRV was 
less severely impaired and correlated with heart rate only in COVID-19 
patients, suggesting a sympathovagal imbalance with vagal overtone. 
Our study did not find a robust predictive value of HRV analysis, but 
poor outcomes seemed more related to sympathetic than parasympa-
thetic hyperactivation.

Table (abstract P147) Heart rate variablility parameters

Heart Rate 
Variability

All ARDS 
(n = 43)

C‑ARDS 
(n = 24)

NC‑ARDS 
(n = 19)

p value

Heart rate 
(bpm)

77 [57–100] 60 [53–72] 101 [91–112]  < 0.001

RR interval 
(ms)

778 [600–
1046]

1004 
[836–1142]

595 [538–661]  < 0.001

SDRR (ms) 15 [9–36] 25 [14–46] 10 [7–18] 0.002

VLF (ms) 60 [17–164] 108 [67–257] 19 [3.9–42]  < 0.001

LF (ms) 10 [3.0–29] 15 [10–69] 3.0 [0.71–9.0]  < 0.001

HF (ms) 22 [7.7–64] 31 [18–128] 9.1 [4.0–27]  < 0.001

LF/HF ratio 0.36 [0.13‑
0.71]

0.45 [0.32‑
0.87]

0.18 [0.09‑
0.44]

0.018

Data are presented as medians and interquartile range. ARDS: acute 
respiratory distress syndrome; C-ARDS: Covid-19 related ARDS; NC-
ARDS: non-Covid-19 related ARDS; SDRR: standard deviation of RR 
intervals; VLF: very low-frequency; LF: low-frequency; HF: high-fre-
quency; bpm: beats per minute.
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Introduction: We aimed to investigate serum biomarkers of alveolo-
capillary membrane injury (sRAGE, endocan and angiopoetin-2) in 
COVID-19 related ARDS as prognostic markers of 28 day mortality.
Methods: An observational, retrospective pilot study was conducted 
on mechanically ventilated patients, admitted to Institute for pulmo-
nary diseases of Vojvodina from December 2020 until June 2021. All 
patients fulfilled Berlin criteria for ARDS while SARS CoV-2 infection 
was proven positive by RT-PCR of nasopharyngeal swab. Within 48 h 
from starting mechanical ventilation the blood samples were taken for 
measurement of serum biomarkers (sRAGE, endocan, angiopoetin-2). 
We collected baseline demographic data, Charlson comorbidity index, 
APACHE II, SOFA and SAPS2 score, procalcitonin and CRP values, neu-
trophil/lymphocyte ratio,  PaO2/FiO2  ratio, PEEP and driving pressure 
values, presence of septic shock at admission and need for VV-ECMO 
support. The primary endpoint was 28-day mortality.
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Results: A total of 36 patients were included in the study (Table). 
The average age was 65 (IQR 16),  the observed group consisted of 
11 (30.6%) females. Arterial hypertension and obesity were  the most 
common comorbidities. Median Charlson score was 2.5 ± 2, median 
APACHE II score 20 (IQR 9), median SOFA score 5 (IQR 3) and median 
SAPS2 score 3 (IQR 16). Overall mortality was 63.9%. Septic shock was 
present in 25 (69.4%) patients and 3 patients needed VV-ECMO sup-
port. There were no differences observed in the level of measured 
biomarkers with respect to 28 days mortality for endocan and angio-
poetin-2 (1.65 ng/mL, IQR 2.7 ng/mL vs .2.53, IQR 3.47 ng/mL, p = 0.21 
and 1.15  ng/mL, IQR 3.39  ng/mL vs. 2.15, IQR 3.17  g/mL, p = 0.24) 
respectively. Level of sRAGE was lower in COVID survivors but differ-
ence did not reach statistical significance (5263 pg/mL, IQR 18,601 pg/
mL vs. 18,750, IQR 23,744 pg/mL, p = 0.1).
Conclusions: Serum value of sRAGE may serve as promising bio-
marker for COVID-19 ARDS prognostication and clinical trial enrich-
ment, but further studies are needed.

Table (abstract P148) Laboratory findings and parameters of 
mechanical ventilation

COVID‑19 survi‑
vors at day 28, 
n = 13

COVID‑19 non‑
survivors at day 28, 
n = 23

C‑reactive protein (mg/mL) 
median, IQR

157 (141.1) 113.5 (108.5)

Procalcitonin (ng/mL) 
median, IQR

0.22 (0.7) 0.35 (1.18)

Neutrophil/lymphocyte 
ratio median, IQR

13 (18.6) 15.8 (17.1)

PaO2/FiO2 median, IQR 77 (104) 83 (38)

PEEP median, IQR 10 (4) 12 (2)

Driving pressure median, 
IQR

13 (6) 12 (5)
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Introduction: The comparison of respiratory system compliance (Crs) 
between COVID19 (Coronavirus disease 2019)  non-COVID19 ARDS 
(acute respiratory distress syndrome) patients has been the object of 
debate, but few studies have evaluated it when considering applied 
positive end expiratory pressure (PEEP), which is one of the known 
determinants of Crs  itself. The aim of this study was to compare 
Crs taking into account the applied PEEP [1].
Methods: Two cohorts of patients were created: those with COVID-
ARDS and those with non-COVID ARDS. In the whole sample the asso-
ciation between Crs  and type of ARDS at different PEEP levels was 
adjusted for anthropometric and clinical variables. As secondary analy-
ses, patients were matched for predicted functional residual capac-
ity and the same association was assessed. Moreover, the association 
between Crs  and type of ARDS was reassessed at predefined PEEP 
level of 0, 5, 8, 12, and 15  cmH2O with a propensity score-weighted lin-
ear model.

Results: 263 patients were included in the study, 159  patients with 
COVID-ARDS and 104 with non-COVID ARDS. The association between 
Crs and type of ARDS was not significant in both the complete cohorts 
(p = 0.11) and in the matched cohorts (p = 0.96). This was true also 
for the propensity score weighted association at PEEP 5, 8, 12 and 15 
 cmH2O, while it was statistically significant at PEEP 0 (with a median 
difference of 2 mL/cmH2O, which is not clinically significant).
Conclusions: The compliance of the respiratory system is similar 
between COVID ARDS and non-COVID ARDS when calculated at the 
same PEEP level and while taking into account patients’ anthropomet-
ric characteristics.
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Introduction: The exclusion of one lung from ventilation or perfu-
sion alters the distribution of tidal volume and pulmonary blood flow 
with impairment of V/Q matching and development of pathological 
mechanisms inducing lung injury. The measure of V/Q mismatch by 
Electrical Impedance Tomography (EIT) is regional and could be more 
accurate than classic global measures of intrapulmonary shunt and 
physiological dead space (DS).
Methods: Sedated and paralyzed pigs were mechanically ventilated 
(Vt 15 mL/Kg, PEEP 1  cmH2O, RR 15,  FiO2 0.5) for 24 h: 11 underwent 
ligation (non-perfused lung injury, NPLI) and 10 exclusion (non-venti-
lated lung injury, NVLI) of the left lung (LL). Physiological and EIT data 
were collected along the experiment, and histological score (HS) after 
sacrifice.
Results: In the LL, EIT data showed that nearly all the ventilation was 
distributed to the DS and high V/Q compartments (Figure panels A 
and B) in the NPLI group, while the LL of the NVLI group was character-
ized by 100% of ventilation reaching the shunt compartment (Figure 
panel C). In the right lung (RL) of the NVLI group, most of ventilation 
reached the DS and high V/Q compartments (Figure panels D and E), 
and around 80% of perfusion reached high V/Q units (Figure panel F). 
In the RL of the NPLI group, instead, large fraction of ventilation and 
perfusion reached the normal V/Q compartment (Figure panels G and 
H). Physiological DS differed only after 2 h from start and then was sim-
ilar between the two groups (Figure panel I). The calculated shunt frac-
tion was low (less than 20%) in both groups and only slightly higher 
in the NVLI group (Figure panel J). Higher degree of V/Q mismatch 
in both lungs of the NVLI group was associated with more severe HS 
compared to the NPLI group (LL HS: NVLI 10.3 ± 2.0 vs. NPLI 6.4 ± 1.6, 
p < 0.0001; RL HS: NVLI 5.5 ± 2.0 vs. NPLI 3.0 ± 0.7, p < 0.001).
Conclusions: Analysis of V/Q mismatch by EIT is more accurate than 
classic global measures and could be directly correlated with the 
severity of lung injury.
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Figure (abstract P150) Analysis of regional and global V/Q mismatch. 
Data are expressed as mean ± SEM. Comparisons are obtained with 
mixed-effect analysis for repeated measures followed by Tukey’s post-
hoc test with groups and time as independent factors and group × 
time interaction. P values are reported in the graphs.
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Introduction: ARDS decreases aerated lung volume, causing variable 
lung stress and risk of Ventilator-Induced Lung Injury, despite low tidal 
volume ventilation. Lung stress assessment is limited to patients with 
esophageal manometer measurements. Recruitment maneuvers (RM) 
aim to expand functional lung volume, termed  VRM. A prior study in 42 
patients correlated low  VRM  with increased lung stress and mortality 
[1]. Our study aims to validate these findings in a larger cohort.
Methods: We performed a post-hoc analysis on EPVent2 randomized 
controlled trial [2]. We first evaluated the association between  VRM and 
predicted-inspiratory capacity (IC), as predicted using Reference equa-
tions [3]. Using linear regression models, we then assessed the asso-
ciation between  VRM/predicted body weight (PBW) and lung and tidal 
stress. Lung stress was defined as end-inspiratory transpulmonary 
pressure and tidal stress as the difference between end-inspiratory 
and end-expiratory transpulmonary pressure. Logistic regression was 
used to estimate the association between  VRM and 28-day mortality.
Results: We included 119 patients.   VRM  was significantly lower than 
predicted-IC (mean difference 839.34 ± 368.91 mL; p < 0.001) and not 
correlated with predicted-IC  (R2 = 0.12; p = 0.22).  VRM/PBW ranged 
between 4.68 and 31.12  mL/kg. Lower  VRM/PBW was associated with 
higher lung stress (ß = 0.33  cmH2O per 1 mL/kg of  VRM/PBW decrease, 
95% CI 0.46–0.20; p < 0.001) and tidal stress (ß = 0.18  cmH2O per 
1 mL/kg of  VRM/PBW, 95% CI 0.29–0.08; p = 0.001) (Figure). In analyses 
adjusted for driving pressure,  PaO2/FiO2, PEEP, plateau pressure, and 
tidal volume/PBW,  VRM/PBW remained independently associated with 
lung but not tidal stress.  VRM did not predict 28-day mortality.

Conclusions: In ARDS patients, low  VRM may predict high lung stress 
but not mortality.
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Figure (abstract P151) Global lung stress prediction. Left: end-inspir-
atory lung stress, calculated as transpulmonary pressure during the 
end-inspiratory pause of a tidal breath. Right: tidal lung stress, calcu-
lated as transpulmonary pressure difference between end-inspiratory 
and end-expiratory pauses during a tidal breath. The Figure highlights 
unadjusted associations between volume of recruitment/predicted 
body weight and both lung and tidal stress.
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Introduction: Mechanical ventilation and acute respiratory distress 
syndrome (ARDS) are considered as risk factors for acute kidney injury 
(AKI). Despite the availability of experimental data, few clinical data 
exist on the effect of lung mechanics and respiratory parameters 
on the development of AKI. We pursued to investigate the effect of 
mechanical ventilation on the development of AKI in mechanically 
ventilated patients with ARDS.
Methods: We performed a secondary analysis of individual patient 
data from seven therapeutic controlled trials conducted by the ARDS 
and PETAL networks. Chronic kidney disease and early AKI patients 
(patients developing AKI < 48  h of enrollment) were excluded from 
the study. Late AKI was defined as the development of AKI more 
than 48  h and up to seven days after the initiation of mechanical 
ventilation.
Results: Overall, out of 2986 patients with ARDS 726 developed late 
AKI (late AKI group) and 2260 did not develop AKI (no AKI group). Both 
driving pressure (DP) and positive end-expiratory pressure (PEEP) at 
enrollment were independently associated with the development of 
late AKI [hazard ratio, (HR) 1.039 for increments of 1  cmH2O in DP, 95% 
confidence interval (CI) 1.022–1.056 and HR 1.052 for increments of 1 
 cmH2O in PEEP, 95% CI 1.021, − 1.084, respectively]. In addition, both 
mean DP and mean PEEP were  independently associated with the 
development of late AKI [HR 1.052 for increments of 1 cm  H2O in DP, 
95% CI 1.035–1.07 and HR 1.203 for increments of 1 cm of  H2O in PEEP, 
95% CI 1.165–1.242]. Age (HR 1.008 for increments of 1  year, 95% CI 
1.001–1.0015), diabetes mellitus (HR 1.469, 95% CI 1.110–1.944), car-
diovascular (HR 1.525, 95% CI 1.212–1.920) and hepatic dysfunction 
(HR 1.628, 95% CI 1.192–2.224) were also identified as independent 
risk factors for late AKI.
Conclusions: Injurious mechanical ventilation may cause late AKI.
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Introduction: Awake positioning (AW-PP) has been shown to reduce 
the risk of endotracheal intubation (ETI) in patients with COVID-19-re-
lated acute respiratory failure (ARF) receiving non-invasive advanced 
respiratory support in the intensive care unit (ICU) [1, 2]. Many aspects 
changed during the pandemic (incidence and hospitalization rate), 
generating variable levels of stress in health systems [3, 4]. Vaccination 
coverage also changed over time [5]. Despite this, the effective treat-
ments were not re-evaluated. Objective: to compare the effectiveness 
of AW-PP on relevant clinical outcomes in patients with COVID-19-re-
lated ARF between different waves in Argentina.
Methods: This multicenter, prospective cohort study included adult 
patients with COVID-19-related ARF requiring high-flow nasal oxygen. 
The main exposure was AW-PP (≥ 6  h/day), compared to non-prone 
positioning. The primary outcome was ETI and the secondary outcome 
was in-hospital mortality. To adjust for confounding factors (clinical-
epidemiological), inverse probability weighting-propensity score and 
the robust approach were used.
Results: 728 patients were included; 360 during the first and 368 dur-
ing the second wave, of whom 195(54%) and 227(62%) remained on 
PP for a median (p25–75) of 12(10–16) and 14(8–17) h/day, respec-
tively (AW-PP group). The OR (95% CI) for ETI in the AW-PP group were 
0.25(0.13–0.46) and 0.19(0.09–0.31), for first and second waves respec-
tively (p = 0.41). The OR for in-hospital mortality were 0.35 (0.17–0.65) 
and 0.22 (0.12–0.43), respectively (p = 0.44) (Figure).
Conclusions: AW-PP was associated with a reduction in the risk of ETI 
and in-hospital mortality in both waves.
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Figure (abstract P153) Risk of intubation and in-hospital mortality 
between groups in awake prone position and non-prone position dur-
ing 1st and 2nd waves in Argentina.
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Introduction: Prone positioning (PP) is recommended during 
mechanical ventilation (MV) in moderate to severe ARDS [1] to reduce 
mortality, but it is unclear which subgroups might benefit from it. 
We aimed to identify patient clusters based on respiratory system 
mechanics and oxygenation parameters to phenotype PP responders.
Methods: We retrospectively included critically ill adult patients 
receiving invasive MV for ≥ 24 h, and ≥ 1 cycle of PP between 2020 and 
2022 at a tertiary academic hospital in Boston, USA. Using hierarchi-
cal clustering [2], we identified clusters based on baseline variables 
and tested their association with changes in PF ratio (PF), mechanical 
power (MP), driving pressure (DP), and ventilatory ratio (VR) between 
baseline (supine) and PP. Patients were classified as responders based 
on a relative change > 0% for PF, and < 0% for the other parameters. We 
used Pearson’s Chi-squared tests with Holm Bonferroni correction for 
comparisons.
Results: 353 patients were included (60[52–69] years, 141[40%] 
female). Three clusters were identified at baseline. Compared to the 
overall population’s mean, patients in Cluster 1 had significantly higher 
PF (165[127–220] mmHg) and lower PEEP (8[5–10] cmH20); patients in 
Cluster 2 had higher PEEP (13[12–15]  cmH2O) and lower DP (11[10–13] 
 cmH2O). Patients in Cluster 3 had higher VR (2.8[2.4–3.3]), lower pH 
(7.27[7.22–7.31]), and higher  PCO2 (61[53–66] mmHg; Figure). Across 
Cluster 1, 2, and 3, there were no significant differences in proportion 
of responders for PF (74% vs. 82% vs. 75%), MP (39% vs. 42% vs. 42%), 
DP (41% vs. 40% vs. 44%), and VR (52% vs. 49% vs. 46%). Patients in 
Cluster 3 died more than in Clusters 1 and 2 (56% vs. 41% and 36%, 
p = 0.037).
Conclusions: Unsupervised classification of patients undergoing PP 
can identify clusters with different prognoses using baseline variables, 
but it does not identify phenotypes that would benefit from PP.
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Figure (abstract P154) Profiles of the different phenotypes accord-
ing to the most important variables to determine the clusters. Data 
have been normalized to have a mean of 0 and a standard deviation of 
1 across all phenotypes. When multiple values were present for a given 
variable, it was summarized by its median. VR ventilatory ratio; Vt tidal 
volume; BMI body mass index; Crs respiratory system compliance, PF 
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 PaO2/FiO2 ratio; DP driving pressure; pH arterial pH;  PaCO2 arterial 
pressure in  CO2; PEEP positive end-expiratory pressure; MP mechanical 
power; Pplat plateau pressure; RR respiratory rate.
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Introduction: Coronavirus disease 2019 (COVID-19)-ARDS is com-
plicated by air leak syndrome (ALS) and requires a prolong lung pro-
tection strategy including extracorporeal membrane oxygenation 
(ECMO). We investigated the effect of ALS on the duration of ECMO 
management and prognosis of disease.
Methods: In this single-centre, retrospective, observational study, 
patients in ICU who were affected by COVID-19-ARDS that was man-
aged with ECMO, were screened for eligibility from April 2020 to 
December 2021. Selected patients were categorized into ALS and 
non-ALS groups. The ALS group was further divided into the post-
ALS ECMO group (A–E group) and pre-ALS ECMO group (E–A group). 
The ICU survival rate, duration of ECMO management, and functional 
prognosis after 6 months were evaluated.
Results: Forty-one patients were included during the study period 
(ALS group, 19 patients; non-ALS group, 22 patients). The duration of 
ECMO management (days) was significantly longer in the ALS group 
[44 (29–64) vs. 9 (7–14), p < 0.05] than that in the non-ALS group. The 
ICU survival rate was 47% in the ALS group and 86% in the non-ALS 
group (p < 0.05). With respect to the functional prognosis of ICU sur-
vivors, 78% of the survivors in the ALS group and 88% of the survivors 
in the non-ALS group were ambulatory (p = 0.60). Furthermore, there 
were five patients in the A–E group and fourteen patients in the E–A 
group in the ALS group. The duration of ECMO management was 
similar [22 (9–43) vs. 22 (8–42), p = 0.89], but ICU survival rate tended 
to be higher in the A–E group [80% vs. 36%, p = 0.14]. In terms of the 
functional prognosis of ICU survivors, 100% of the survivors in the A–E 
group and 60% of the survivors in the E-A group were ambulatory 
(p = 0.44).
Conclusions: Patients with severe COVID-19-ARDS complicated with 
ALS have a lower survival rate than those without ALS. However, their 
long-term functional prognosis is not poor. Long-term ECMO manage-
ment should be considered.
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Introduction: The integration of machine learning (ML) into health-
care, particularly in intensive care, holds promise for enhancing qual-
ity and safety. This study aims to develop and validate an interpretable 
ML-based support system for managing patients with SARS-CoV-2 
pneumonia treated with ECMO.

Methods: In an ECMO referral center, following approval from the 
ethical committee, protocol-driven, prospective collected data was 
represented as multivariate time series (MTSs). Each time instant of the 
patient-specific MTSs was labeled by a blinded ECMO expert intensiv-
ist with a ternary value: -1, 0 or + 1, representing, respectively, clinical 
deterioration, stabilization or improvement. The resulting datasets sub-
sequently underwent additional processing and transformations for 
modeling. Different ML models were employed, including support vec-
tor machine (SVM) with varying kernels, and random forest (RF). Training 
and validation feature sets were generated through random assignment 
of patient-specific sequences, each one comprised of 3 consecutive 
samples, using a split ratio of 4:1. Each sequence was assigned the label 
corresponding to the third sample, having been exclusively considered, 
during training, sequences with a label of − 1 and + 1.
Results: 82 patients with SARS-CoV-2 pneumonia treated with ECMO 
generated thousands of labeled sequences. After model training and 
validation, performance was rigorously assessed (Table), resulting in 
the selection of a high-performing, well-calibrated and interpretable 
RF model. A clinical prediction score based on the RF model demon-
strated a high ability to anticipate major clinical inflections, suggesting 
potential for clinical use (AUROC: 0.9226 for 4 h; 0.8940 for 8 h; 0.8535 
for 12 h anticipation).
Conclusions: Our study illustrates the potential impact of ML sys-
tems when applied to complex and sensitive medical contexts, such 
as intensive care medicine, promising transformative advancements in 
intensive care practices.

Table (abstract P156) ML models

Metrics\
Model

SVM (Linear) SVM (Polyno‑
mial)

SVM (Radial 
basis func‑
tion)

RF

Precision 0.9567 0.9918 0.9767 0.9959

Recall 0.9644 0.9526 0.9526 0.9565

F!‑score 0.9606 0.9718 0.9659 0.9758

AUROC 0.9807 0.9906 0.9903 0.9938

AUPRC 0.9922 0.9962 0.9961 0.9973
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Introduction: Given the growing obesity pandemic, the impact of 
obesity on ECMO outcomes would be increasingly relevant to our 
daily practise. We hence performed a meta-analysis on this topic, inte-
grating the latest evidence [1, 2].
Methods: Systematic literature search was conducted from inception 
until September 2023 on MEDLINE, Embase and the Cochrane Library 
using the terms “ECMO”, “obesity”, and their related terms. Our primary 
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outcome was to assess the impact of obesity on in-hospital or 30-day 
mortality. The secondary outcomes were to evaluate the impact of 
obesity on major vascular complications (bleeding or ischemia), ECMO 
duration and hospital length-of-stay. A random-effects model (DerSi-
monian and Laird) was adopted for meta-analysis. Study quality was 
assessed using the Newcastle–Ottawa Scale.
Results: This meta-analysis included 24 studies from 2013 to 
2023, including a total of 49,102 ECMO patients (mean age 
51.14 ± 11.57 years). Obese patients, when compared with non-obese 
patients, had a significantly lower risk of in-hospital or 30-day mortal-
ity (risk difference − 4%, 95% CI − 7 to 0%,  I2 = 68%, p = 0.03) (Figure). 
Regarding secondary outcomes, obesity had no significant associa-
tion with major vascular complications (risk difference 1%, 95% CI − 2 
to 4%,  I2 = 29%, p = 0.38). Obesity was associated with significantly 
shorter hospital length-of-stay (mean difference − 2.39  days, 95% CI 
− 4.62 to − 0.15,  I2 = 77%, p = 0.04), but had no impact on ECMO dura-
tion (mean difference 0.34 days, 95%CI -0.06 – 0.74, I2 = 44%, p = 0.10).
Conclusions: In summary, our meta-analysis showed that obesity 
is not a negative prognostic factor in ECMO. ECMO, as a life-saving 
treatment option in critically ill patients, should not be withheld from 
obese patients who are otherwise suitable candidates.
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Figure (abstract P157) Forest plot of meta-analysis in mortality of 
obese and non-obese patients on ECMO support.
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Introduction: Neutrophil granulocytes (NG) are the “first line of 
defence” against numerous infections (e.g., fungi and bacteria). 
Patients with severe acute respiratory distress syndrome (ARDS) due to 
respiratory infections are often treated with extracorporeal membrane 
oxygenation (ECMO). The impact of the ECMO circulation on the motil-
ity of immune cells has just been explored in a few studies and needs 
further investigation.
Methods: This was a prospective, single-centre study. Only patients 
who were successfully weaned from ECMO were included in the study. 
Blood samples were taken daily up to 30  days. A new prototype of 
microscope (ComplexEye) was used to image motility (percentage of 
moving cells and average speed of moving cells) of NG in a 96-well 
plate. Different NG-stimuli were used during the study (CXCL1, CXCL8 
and fMLP). Subsequent analysis was done by artificial intelligence 
software.
Results: 28 patients were included. 9 patients could success-
fully weaned from ECMO and included in the final analysis. 

Results during ECMO therapy: The average percentage of moving cells 
was 70.73% in unstimulated NG (PBS), 87.15% (fMLP), 77.86% (CXCL1) 
and 84.05% (CXCL8) in stimulated NG (Figure upper panel). The aver-
age speed of moving cells in unstimulated NG was 5.61 µm/min and 
12.15  µm/min (fMLP), 6.6  µm/min (CXCL1), 9.08  µm/min (CXCL8) in 
stimulated NG (Figure lower panel). Results  after  ECMO therapy: The 
average percentage of moving cells was 66.11% in unstimulated NG 
(PBS), 87.22% (fMLP), 69.29% (CXCL1), 84.94% (CXCL8) in stimulated 
NG (Figure upper panel). The average speed of moving cells in unstim-
ulated NG was 5.3  µm/min and 11.7  µm/min (fMLP), 5.98  µm/min 
(CXCL1), 8.91 µm/min (CXCL8) in stimulated NG (Figure lower panel).
Conclusions: There was no significant difference in the percentage 
of moving cells or average speed of neutrophil granulocytes during 
ECMO therapy compared to no-ECMO therapy in 9 critically ill patients. 
This data shows that ECMO therapy does not alter chemotaxis in neu-
trophil granulocytes in critically ill patients with ARDS.

Figure (abstract P158)  Upper panel. shows percentage of mov-
ing cells with different stimuli during and after ECMO therapy of 9 
patients. Lower panel shows average speed of moving cells with dif-
ferent stimuli during and after ECMO therapy of 9 patients. Results are 
presented as mean and standard deviation. P values for paired t-tests.
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Introduction: Mechanical ventilation (MV) for > 7  days is considered 
a contraindication for VV ECMO. In a cohort of VV ECMO patients, 
we compared those with ≤ 7  days (early connection, EC) to those 
with > 7 days of pre-ECMO MV (delayed connection, DC). The primary 
objective is to determine if the duration of pre-ECMO MV indepen-
dently affects long-term mortality (LTM). Additionally, to compare 
characteristics and course of patients with EC and DC to ECMO.
Methods: Single center retrospective cohort study. We included all 
patients on VV ECMO at our institution between 02/01/2017 and 
08/31/2023. Demographic, physiological variables and severity scores 
were assessed pre ECMO. In-hospital course was recorded. Survival 
was followed till 09/30/2023. Variables are presented as median [IQR]. 
Univariate analysis comparing patients with EC and DC and a multi-
variate Cox regression analysis for LTM were performed. Significance 
was set at p < 0.05.
Results: 52 patients were included, 33 had COVID-19, 10 died in-hos-
pital; 33 had EC and 19 DC. Hospital mortality was 24.2% and 10.5%, 
respectively (p = 0.293). Those who died had higher APACHE II (17.5 
[10–23.3] vs. 10 [1–14] points, p < 0.01) and lower RESP score (0.5 [− 3 
to 2.3] vs. 2 [0–4] points, p = 0.03). Follow up was 820 [248–1126] 
days; 2 more patients died after hospital discharge. In a model includ-
ing pre-ECMO MV duration, APACHE II and RESP score, the hazard 
ratio for LTM of pre-ECMO MV duration was 0.944 [95% CI 0.846–1.05], 
(p = 0.307) for each additional day. The Table compares patients with 
EC and DC. Patients with DC had longer ECMO runs (21 [16–55] vs. 10 
[5.5–24] days, p < 0.01) and ICU stay (56 [47–118] vs. 31 [13–57] days, 
p < 0.01) than those with EC. Patients with DC also developed more 
coagulopathy (68% vs. 36%, p = 0.026) and required more tracheosto-
mies (84% vs. 39%, p < 0.01).
Conclusions: Pre-ECMO MV duration had no effect on LTM in VV 
ECMO patients. Patients with DC had a protracted course compared 
to those with EC. It is uncertain if these observations pertain only to 
COVID-19.

Table (abstract P159) Patient characteristics according to pre-ECMO 
mechanical ventilation duration

Characteristic Early connection 
(≤ 7 days) n = 33

Delayed connec‑
tion (> 7 days) 
n = 19

p value

Pre‑ECMO MV, days 2 [1–4] 12 [9–15] 0.001

COVID‑19 52% 84% 0.035

APACHE II, points 11 [7.5–17.5] 12 [8–14] 0.492

RESP score, points 2 [0–4] 1 [‑1–4] 0.344

Lung injury score, 
points

3.25 [2.75–3.5] 3 [2.5–3.5] 0.430

Characteristic Early connection 
(≤ 7 days) n = 33

Delayed connec‑
tion (> 7 days) 
n = 19

p value

PEEP, cmH2O 11 [7–14] 5.5 [4.8–10.8] 0.026

Respiratory rate, 
bpm

30 [24.8–37] 38 [31.5–41] 0.021
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Introduction: The dialysate fluid with customizable pH and bicar-
bonate content available within the ADVOS hemodialysis system 
supports a fast balancing of blood pH in patients with acidosis [1]. 
Considering that the rapidity of acidemia recovery is an independent 
risk factor for mortality [2], the aim of this work is to analyze the exact 
timing for pH correction and the main factors leading to it in patients 
with multiple organ failure (MOF) and hypercapnic acidosis treated 
with ADVOS.
Methods: Patients treated with ADVOS for MOF and hypercapnic 
acidosis in the tertiary care ICU of the University Hospital of Techni-
cal University of Munich (Germany) from 01/2021 to 02/2022 that 
survived at least 24 h were included in this retrospective analysis. The 
primary outcome was the time to reach a blood pH ≥ 7.35. During the 
ADVOS treatments pre- and post-dialyzer blood samples were taken 
to analyze the course of blood gases and the  CO2 removal rates. The 
course of hemodynamic, hepatic, renal and ventilation parameters 
were documented.
Results: Each of the 24 patients (75% male, 61  years, SOFA 15) 
received a median of 5 sessions (total 134) with median blood flows 
of 300 mL/min, concentrate flows of 320 mL/min and dialysate pH of 
8.5 under citrate anticoagulation alone (4%) or combined with UFH 
(96%). The median time to reach pH ≥ 7.35 was 4 h showing a signifi-
cant pH increase at 24 h (7.21–7.39, p < 0.01). A total of 461 pairs of pre 
and post-dialyzer samples showed a median  CO2  removal of 53  mL/
min which reduced  PCO2 (64–55, p < 0.241). The main determinants for 
 CO2 removal were a dialysate with a lower bicarbonate content and a 
higher pH in combination with a higher blood flow (Figure).
Conclusions: A single session of ADVOS corrected blood pH within 4 h 
and supported the reduction of  PCO2 through a median  CO2 removal 
of 53 mL/min in patients with multiple organ failure and hypercapnic 
acidosis.

References
1. Allescher A et al. Artif Organs. 2021;45:1522–1532.
2. Jung B et al. Crit Care. 2011;15:R238.



Page 71 of 118Critical Care  2024, 28(Suppl 1):68 

Figure (abstract P160) Effect of a 24 h-ADVOS treatment on acidosis 
and  CO2 removal. A change of blood pH from baseline; B change of 
 PCO2 from baseline; C time to pH correction; D main determinants of 
 CO2 removal.
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Introduction: Secondary inhalation of medical aerosols is an impor-
tant occupational hazard in clinical and domestic settings. Prolonged 
exposure to aerosols increases the risk and toxic effects of inhaling 
unnecessary medications in health care.
Methods: This experiment measured the aerosol inhalation rate and 
bacterial filtration efficiency of nurses when using different nebulizer 
inhalation devices in conjunction with nebulizer inhalation therapy, in 
line with the principle of ethical harmlessness and the limitations of 
experimental techniques, this part of the experiment were conducted 
using a laboratory simulation study to observe and record the use of 
patients in nebulizer inhalation therapy with three different nebuliz-
ers, A, B and C, respectively, 4L/min and 8L/min. The nebulization was 
carried out at an oxygen flow rate of 4L/min and 8L/min respectively, 
the nebulization solution was 10  mL of saline, the nebulization time 
was 15 min, and the number of inhaled aerosol particles of different 
particle sizes was measured using a dust particle counter, the number 
of bacteria before and after filtration was cultured using a bacterial 
culture dish, and the bacterial filtration efficiency was calculated.
Results: (1) The use of nebulizers B and C during nebulized inhalation 
was further effective in reducing the aerosol inhalation rate of nurses 
compared to A normal nebulizer and C was superior to B, i.e. the anti-
aerosol dispersion nebulizer was effective. (2) The use of nebulizers 
B and C for nebulized inhalation is also effective in filtering bacterial 
microorganisms from the aerosol with > 95% filtration compared to A 
normal nebulizer.
Conclusions: These results will help to target improvements to nebu-
lizers and to analyze and evaluate the use of different nebulizers for 
patients with respiratory diseases, providing evidence to support the 
selection of appropriate nebulizers for clinical patients and reducing 
occupational exposure of nurses.
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Introduction: Tracheoesophageal fistula (TOF) in ICU is a rare but life-
threatening condition even if diagnosed early or well-managed. The 
aim of our study is to assess diagnostic approaches, therapeutic strate-
gies and outcomes of benign TOF in our ICU.
Methods: This is a single-center retrospective study of critically ill 
patients admitted in our ICU  who developed TOF after intubation 
over a 5-year period (2019–2023). Causes and duration of hospitali-
zation, presence/absence and duration of tracheostomy, presence/
absence of nasogastric tube, need of ventilatory support and level of 
consciousness were recorded (Table). Diagnostic approaches included: 
esophagogastroscopy or flexible bronchoscopy (through nose or tra-
cheostomy). Therapeutic  approach included: tracheostomy tube of 
variable length, gastrostomy, TOF closure with stenting, surgical resto-
ration and weaning from mechanical ventilation.
Results: 8 out of 1667 (0.47%) patients, 3 females/5 males with a mean 
age of 66 years developed a post intubation TOF. 5 patients underwent 
gastrostomy. TOF was treated surgically in 1 patient, whereas another 
one was stented as a bridging therapy until surgery. No patient was 
able to be weaned from mechanical respiratory support. All patients 
died except the one treated with stent, who is still hospitalized await-
ing surgery approach.
Conclusions: TOF in ICU can be easily and early diagnosed by endos-
copy of the upper digestive and/or respiratory tract. Weaning the 
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patient from the ventilator is a prerequisite for a successful outcome, 
regardless of the treatment regimen.

Table (abstract P162) Patient characteristics

Causes (num‑
ber)

Mean 
duration 
(days)

Yes/No 
(num‑
ber)

GCS≤8/ > 8

Hospitalization Acute respira‑
tory failure: 
7, Stroke: 1

116.5 – –

Tracheostomy – 98.1 8/0 –

Nasogastric 
tube

– – 8/0 –

Ventilatory 
Support

– – 8/0 –

Level of con‑
sciousness

– – – 2/6
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Introduction: Tracheostomies are frequent in ICU in cases of pro-
longed weaning from mechanical ventilation. A tracheostomy team 
(TT) was created at our ICU to provide expertise in tracheostomy care. 
We aim to evaluate the efficiency of TT care and patient’s outcome.
Methods: Single-center retrospective cohort of patients with trache-
ostomy discharged from ICU to general wards. Those followed by TT 
(from June to November 2023) were compared to patients without 
follow-up (from June to November 2022). We applied parametric 
and non-parametric tests; statistical significance set at p < 0.05. Data 
expressed in median and interquartile range or percentage.
Results: Of 42 included patients, 17 were followed by TT. Patient’s 
characteristics (Table) were similar between groups, except for sex and 
neurological disorders. No statistical difference was found between 
TT follow-up and no follow-up groups regarding hospital length of 
stay (47 [36–66] vs. 52 [32–78] days, p = 0.86); decannulation rate 
(52.9% vs. 48%, p = 0.75); intrahospital tracheostomy time (23 [17–29] 
vs. 22 [10–31] days,  p = 0.43); time to decannulation after ICU (17 
[8–24] vs. 14 [5–20] days,  p = 0.14); intrahospital mortality (29.4% vs. 
24%, p 0.73). With no statistical difference, the documentation of tra-
cheostomy complications was higher in TT follow-up group (41.2% 
vs. 24%,  p = 0.24) as were the changes of the tracheal tube (47% vs. 
24%, p = 0.12).
Conclusions: Unlike published literature [1], the main endpoints had 
no statistical difference between groups, possibly due to higher preva-
lence of neurocritical disorders in TT follow-up group. However, those 
with TT approach had more adverse events identified, allowing sooner 
referencing and treatment. More tracheal tubes were changed as part 
of the tracheostomy care bundle and weaning. Although there are 
few guidelines, we advocate expertise care by a TT. More studies are 
needed to establish comprehensively benchmark of TT effectiveness.
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Table (abstract P163) Comparison of patient characteristics between 
groups

No follow‑
up group 
(N = 25)

TT follow‑
up group 
(N = 17)

Total (N = 42) p

Age (years) 64 [48–69] 62 [52–73] 62 [49–69] 0.847

Male sex, n (%) 22 (88%) 10 (58.8%) 32 (76.2%) 0.062

Charlson score 3 [1–4] 2 [2–3] 2 [1–3] 0.675

Neurological 
disorders

19 (76%) 14 (82.4%) 33 (78.6%) 0.716

Mechanical 
ventilation 
duration 
(days)

23 [13–30] 20 [15–24] 20 [13–25] 0.390

Orotracheal 
intubation 
duration 
(days)

16 [13–19] 16 [13–19] 16 [13–19] 0.690

ICU length of 
stay (days)

26 [20–35] 24 [17–28] 25 [18–31] 0.149
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Innate immune characteristics of COVID pneumonia: impact 
of the period of the pandemia
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Introduction: It is unknown if innate immune responses in severe 
COVID-19 vary over time periods of the pandemic.
Methods: In a prospective cohort study, blood samples were col-
lected in two different time periods (March–December 2022 and 
February–May 2023) from 64 patients with severe COVID-19 and with 
bacterial pneumonia. Peripheral blood mononuclear cells (PBMCs) 
were stimulated by heat-killed Candica albicans and concentrations of 
TNF-alpha, interleukin (IL)-6, IL-10, IFN-gamma and interferon gamma 
induced protein (IP)-10 were measured in supernatants by an enzyme 
immunoassay.
Results: Concentrations of TNF-alpha were greater in the supernatants 
of PBMCs of patients with severe COVIND-19 than bacterial pneumo-
nia (Figure). The potential of PBMCs presented variability for cytokine 
production depending on the time of the infection. More precisely, the 
production of IFN-gamma and IP-10 differed between the two time 
periods; IL-6, IL-10 and TNF-alpha did not have such trend (Figure).
Conclusions: This study shows that severe COVID-19 of the years 2022–
2023 is characterized by hypersecretion of TNF-alpha by PBMCs being 
pro-inflammatory over bacterial CAP. The production of IFN-gamma 
and IP-10 differs largely between the time periods of the pandemic.
Acknowledgement: Published work was ssupported by the project 
101046084—EPIC-CROWN-2 funded by the European Union. Views 
and opinions expressed are however those of the author(s) only and 
do not necessarily reflect those of the European Union or the Euro-
pean Health and digital Executive Agency.
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Figure (abstract P164) Cytokine concentrations in supernatants of C. 
albicans-stimulated PBMCs.
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Introduction: Sepsis can lead to myocardial depression playing a sig-
nificant role in sepsis pathophysiology, clinical care, and outcome [1]. 
MicroRNAs regulate mRNA expression to affect various physiological 
processes [2]. We investigated the expression of miRNA in myocardial 
autopsy specimens in critically ill deceased with sepsis and non-septic 
controls.
Methods: Myocardial autopsy  tissue samples from adult patients 
deceased with sepsis (n = 15) and non-septic control tissue specimens 
collected from forensic autopsies (n = 15) were obtained. Predicted 
miRNA targets were retrieved from miRDB and pathway enrichment 
and classification was performed using PantherDB. The threshold set 
for up- and downregulated miRNA counts was a fold change of 2 or 
more and a p value of less than 0.05.
Results: A total of 32 miRNAs were found in the myocardial speci-
mens. The largest difference in mean counts was with hsa-miR-12136 
(mean difference 2933) and the highest fold change with hsa-miR-
146b-5p (3,sevenfold increase compared to controls). The thresh-
old for downregulated genes in sepsis compared to controls were 
achieved with hsa-miR-144-5p and hsa-miR-451a the largest differ-
ence in mean counts (mean difference − 44,281) and fold decrease (2, 
sixfold decrease compared to controls) with the latter. The threshold 
for upregulated genes in less severe cardiovascular failure (SOFA cardi-
ovascular 0–2) compared to more severe cardiovascular failure (SOFA 
cardiovascular 3–4) were achieved in hsa-miR-144-5p, hsa-miR-451a 
and hsa-miR-4787-5p.
Conclusions: Several regulatory miRNAs were up- or downregulated 
in myocardial tissue of septic patients compared to non-septic sub-
jects. The majority of miRNAs identified are associated with biological 
functions related to sepsis, including cardioprotection, cell adhesion 
and inflammatory response.
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Introduction: Dehydration is the most common fluid disorder that 
increases mortality, morbidity, and hospital length of stay in hospital 
admitted patients [1]. Dehydration indicates a decrease in total body 
water, which can be assessed through plasma osmolality [2]. However, 
there have been few studies analyzing the impact of dehydration at 
the time of diagnosis on the prognosis of critically ill patients, espe-
cially those with sepsis. The objectives of this study is to investigate 
the effect of dehydration at the time of sepsis diagnosis on patient 
mortality using serum osmolality.
Methods: This nationwide prospective cohort study analyzed patients 
with sepsis admitted to the 19 tertiary hospitals between September 
2019 and December 2021. Patients were classified as dehydration 
(≥ 300  mOsm/kg) and non-dehydration (< 300  mOsm/kg) group. The 
primary outcome of 30-day mortality and the secondary outcomes of 
ICU admission rate and discharged to another hospital were compared 
using logistic regression in both the unmatched and 1:1 propensity-
score-matched (PSM) cohorts.
Results: A total of 9783 patients were included in the study, with 3720 
in the dehydration group and 6063 in the non-dehydration group. The 
PSM cohort were comprised of 3158 individuals each, with all covari-
ate imbalances alleviated. The median age of dehydrated patients and 
non-dehydrated patients were both 76; median SOFA score were 7, 6; 
respectively in matched cohort. Dehydrated patients exhibited an ele-
vated risk of ICU admission (aOR, 1.50; 95% CI 1.34–1.67), a significant 
increase in 30-day mortality (aOR, 1.19; 95% CI 1.06–1.33), and a higher 
likelihood of being transferred to other hospital upon discharge (aOR, 
1.25; 95% CI 1.09–1.43) (Table).
Conclusions: Among patients with sepsis, those who were dehy-
drated at the time of diagnosis had significantly higher 28-day mor-
tality, were more likely to be transferred to another hospital upon 
discharge, and were more likely to be admitted to the ICU.
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Table (abstract P166) Results

Non‑dehydra‑
tion

Dehydration Adjusted OR 
(95% CI)

Unmatched n = 6063 n = 3720

 ICU admission 2638 (43.5%) 2064 (55.5%) 1.47 (1.33–1.62)

 30‑day mortal‑
ity

1419 (23.4%) 1259 (33.8%) 1.24 (1.12–1.38)

Matched n = 3158 n = 3158

 ICU admission 1469 (46.5%) 1696 (53.7%) 1.50 (1.34–1.67)

 30‑day mortality 889 (28.2%) 992 (31.4%) 1.19 (1.06–1.33)

P167  
Septic shock is associated with a substantial change in the platelet 
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Introduction: Sepsis is defined as life-threatening organ dysfunction 
caused by an impaired host immune response to infection. Sepsis is 
characterized by major endothelial dysfunction, microvascular altera-
tions, and coagulopathy. In addition to their involvement in patho-
logical hemostatic processes, platelets are key players in sepsis as 
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they promote immunothrombosis. The composition of the platelet 
lipidome is critical to their function. However, the lipidomic profile of 
platelets during sepsis has never been studied.
Methods: Platelets were isolated from 48 septic and 48 control 
patients. Lipidomic analysis was carried out by untargeted liquid chro-
matography–mass spectrometry (QTOF).
Results: The lipidomic analysis identified 224 species and showed 
significant changes in the lipid composition of platelets during sepsis 
(Figure). Platelets from patients with septic shock showed increased 
levels of diacyl and triacylglycerols, as well as ceramides and deox-
yceramides. A concordant decrease in sphingomyelin species was 
also observed. Excessive ceramide formation has been associated 
with multiple disorders, including atherosclerosis and cardiovascu-
lar disease. Regarding phospholipids, patients showed a reduction in 
lysophospholipids as well as alterations in the composition of fatty 
acid chains. An increase in short and (un)saturated fatty acid chains 
was observed and associated with a substantial reduction in phos-
phatidylcholines and phosphatidylethanolamines containing long 
polyunsaturated fatty acid chains (ω3 and ω6). The latter are key 
phospholipids for the generation of pro- and anti-inflammatory lipid 
mediators.
Conclusions: Critical changes in the platelet lipidome occur during 
sepsis. Upregulated lipids are mainly glycerolipids and ceramides, 
while lysophospholipids are drastically reduced. These changes as well 
as alterations in the composition of the fatty acyl chains of phospho-
lipids might play a role in the pathophysiology of the disease.

Figure (abstract P167)  Box-plots of identified lipid classes/sub-
classes, comparing septic shock patients and controls: the Y-axis dis-
plays the Log2FC of the signal intensity values of each lipid species in 
septic vs control groups. The X-axis shows the lipid classes/subclasses, 
classified and color-coded based on their respective categories. Within 
those classes/subclasses, each dot represents a lipid species. The dot 
color distinguishes lipids exhibiting a significant difference (black) or 
not (grey) between the groups.
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Introduction: The UK National Institute for Health & Care Excellence 
has recently drafted guidelines for use of a National Early Warning 
Score System (NEWS2) to identify sepsis patients in hospitals and esti-
mate poor outcomes including ICU admission or 30-day mortality. In 
this study we calculated NEWS2 scores in a patient population that 
had been retrospectively diagnosed by a panel of 3 physicians into 
those with or without sepsis and for which SeptiCyte RAPID scores 
were obtained. SeptiCyte RAPID is a 1-h molecular host immune 

response assay that provides a likelihood of sepsis. The purpose was 
to (1) demonstrate the range of NEWS2 scores in an acutely ill patient 
population suspected of sepsis, (2) demonstrate the accuracy of Septi-
Cyte RAPID for identifying sepsis.
Methods: Data from clinical trials conducted at 10 hospitals in the USA 
and Europe with critically ill adult patients (n = 419) suspected of sep-
sis and with 2 or more signs of Systemic Inflammatory Response Syn-
drome (SIRS) was used [1]. Patients were stratified into groups based 
on NEWS2 score bins (0–4, 5–6, 7–19). An increasing SeptiScore® 
(0–15)  represents increased likelihood of sepsis, and is determined 
for each patient by running SeptiCyte RAPID on the BiocartisIdylla™ 
platform. A partial NEWS2 score was calculated using 6/7 compo-
nents in 285 patients [2]. Glasgow Coma Score was utilized instead of 
the ACVPU scale for the consciousness component as described by 
Zaidi et al. [3].
Results: Panel A on the Figure shows that SeptiScore identified sep-
sis from SIRS in 30% (n = 124) patients having low NEWS2 scores 
(0–4).  Panel B on the Figure  shows that 72% (n = 302) of all patients 
had at least 1 NEWS2 component score of 3, of which 56% (n = 171) 
had SIRS. In contrast, SeptiScore differentiated patients with sepsis 
from SIRS irrespective of an elevated NEWS2 single component score 
of 3.
Conclusions: SeptiScore correctly classified sepsis from SIRS regard-
less of the NEWS2 score stratification.
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Figure (abstract P168) Figure  1A SeptiCyte RAPID performance 
in patients suspected of sepsis, stratified by NEWS2 score and sepsis 
diagnosis. Figure  1B SeptiCyte RAPID performance in patients strati-
fied by a single NEWS2 component score of 3 or < 3.
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Introduction: Iron is essential for oxygen transport and tissue repair 
[1]. Recent evidence links iron to sepsis pathogenesis and prognosis 
[2], but its association with sepsis mortality is unclear [3, 4]. This study 
aimed to examine the relationship between serum iron levels and 
28-day all-cause mortality in sepsis patients.
Methods: This retrospective cohort study used the MIMIC-IV database. 
The study included 9645 adult sepsis patients with admission serum 
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iron levels. Patients were divided into high and low iron groups based 
on a 100  μg/dL cut-off. Kaplan–Meier analysis compared 28-day all-
cause mortality between groups. Cox proportional hazards modeling 
examined the association between iron levels and 28-day all-cause 
mortality, adjusting for confounders (Figure).
Results: A total of 1712 patients (17.8%) died within 28  days, with 
311 deaths (23.7%) occurring in the high serum iron group. Kaplan–
Meier analysis showed a statistically significant increase in 28-day 
all-cause mortality in the high-serum iron group. Multivariate Cox 
proportional hazards analysis suggested that serum iron levels 
associated with 28-day all-cause mortality in sepsis patients (HR 
1.60), with a J-shaped curve relationship on RCS. Subgroup analysis 
showed that iron levels, age, sex, and vasopressor use significantly 
influenced mortality.
Conclusions: Serum iron levels show a significant association with 
28-day all-cause mortality in individuals with sepsis and specifically 
are more predictive in patients under 60  years of age, males, and 
patients using vasodilators. Further prospective studies are warranted 
to confirm these findings.
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Figure (abstract P169) Graphic abstract.
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Introduction: Sepsis is a clinical syndrome; it has been re-defined 
as life-threatening organ dysfunction caused by a dysregulated host 
response to infection (sepsis-3). If the sepsis definition and criteria cap-
ture the wrong patients there is a risk of dilutional effect on research 
and a risk to miss diagnosing patients or delay treatment. By utilizing 
high-throughput proteomics and explainable machine learning, we 
look to further interrogate the unique molecular definition of sepsis to 
improve diagnosis and personalize patient care.
Methods: Patients were eligible for inclusion if ≥ 18 years and admit-
ted to the emergency department at Skåne University Hospital, Lund, 
Sweden with suspected sepsis.  Plasma samples were withdrawn at 
admission and analyzed using data-independent acquisition trapped 
ion-mobility mass spectrometry to generate comprehensive proteome 
maps. Through statistical analysis, explainable machine learning, and 
novel feature selection methods we investigated the unique proteome 

signatures associated with different clinical parameters to provide a 
molecular definition of sepsis.
Results: In 1380 patients, we identified panels of proteins that were 
predictive for septic shock. We combined each protein panel into a 
consensus molecular signature to train a machine learning model that 
predicts septic shock with high accuracy. Finally, we used this classifier 
to stratify patients into different probability of belonging to the same 
entity as septic shock and highlight how increasing risk of being prot-
eomic septic shock like is associated with higher mortality (Figure).
Conclusions: Through a combination of high-throughput mass spec-
trometry and explainable machine learning we identified unique bio-
logical signatures associated with the clinical manifestations of sepsis. 
These findings could be directly applied in the clinic as a proteomic 
definition of sepsis to provide more accurate sepsis diagnosis and per-
sonalized care based on the predicted risk category.

Figure (abstract P170) Probability of patients being septic shock like 
and its mortality.
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Introduction: Patients with neurocritical illness are an under-recog-
nized population at high risk of sepsis. We aimed to investigate the 
prevalence, early predictors, and outcomes of sepsis in neuro-ICU.
Methods: Daily and accumulative incidences of sepsis in neuro-ICU 
were explored. Demographics, medical history, baseline disease sever-
ity scores, and baseline biomarkers regarding inflammation, immu-
nology, organ function, and nutritional status were collected and 
analyzed as potential predictors of sepsis. Logistic regression analyses 
were used to determine the independent predictors, and a nomogram 
was used to estimate the individual probability of sepsis in neuro-ICU 
(Figure).
Results: 153 patients were included in this study. Fifty-nine (38.6%) 
patients developed sepsis, and 21 (14%) patients developed sep-
tic shock. More than 86% of septic cases occurred within the first 
week. SOFA score (RR 1.334, p = 0.026), history of diabetes (RR 2.346, 
p = 0.049), and transferrin (RR 0.128, p = 0.042) on admission are inde-
pendent predictors of sepsis. Septic patients had significantly higher 
mortality (p = 0.011), higher medical cost (p = 0.028), and a lower rate 
of functional independence (p = 0.010), compared to patients without 
sepsis.
Conclusions: Sepsis afflicted more than one-third of neurocritically-ill 
patients and occurred mostly in the first week of admission. History of 
diabetes, serum transferrin, and SOFA score on admission were early 
predictors. Sepsis led to significantly worse outcomes and higher med-
ical costs.
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Figure (abstract P171) Nomogram to estimate the individual proba-
bility of developing sepsis. The areas under the blue curves depict the 
distribution of independent risk factors. The red dots show an example 
of calculating the probability of sepsis in a patient with a history of dia-
betes, a baseline transferrin level of 0.7 g/L, and a baseline SOFA score 
of 9 (total score is 175, the probability is 0.909).

P172  
Positive predictive value of procalcitonin to identify viral infection 
in community‑acquired respiratory infections
A Silva, J Martins, A Branco, I Zão, G Cabral‑Campello, T Cardoso
Centro Hospitalar Tâmega e Sousa, Intensive Care, Penafiel, Portugal
Critical Care 2024, 28(Suppl 1): P172

Introduction: Opting for antibiotic treatment in an individual patient 
is complex and should take into account factors such as the likelihood 
of bacterial infection before testing, the severity of the presentation, 
and the concentration of serum biomarkers. Among various mark-
ers of inflammation, procalcitonin (PCT) is under scrutiny to assess 
its accuracy in diagnosing bacterial infections [1]. This study aims to 
explore the accuracy of PCT value on ICU admission to discriminate 
viral from bacterial in community-acquired respiratory infections.
Methods: Retrospective cohort study, between May 1st  2021 and 
June 30th 2022, including all adult patients with microbiologic docu-
mented community-acquired respiratory infection admitted to the 
ICU, of a tertiary care hospital. A cut-off value of PCT < 0.5 ng/mL was 
used. For the primary outcome patients were divided in two groups: 
only viral infection or bacterial infection/co-infection.
Results: A total of 95 patients were included: 61.1% (n = 58) males, 
with median [IQR] age of 63 [48–74] years. The median [IQR] SAPS II 
was 30 [24–44] and SOFA score 4 [3–7] points.  Among the patients, 
66% (n = 63) had a viral pneumonia and 34% (n = 32) bacterial infec-
tion (6 were co-infections). The median [IQR] PCT value was 0.28 
[0.11–1.28] ng/mL in viral infections and 4 [0.4–20] ng/mL in bacte-
rial infections. For the primary outcome the sensitivity (95% CI) was 
64% (50–75%), the specificity (95% CI) 75% (56–89%), positive predic-
tive value for viral infection was 83% (73–90%). This value of PCT had 
a moderate ability to exclude bacterial infection with a AUROC curve 
(95% CI) of 0.69 (0.58–0.80).
Conclusions: Our study reinforces the utility of PCT to aid in the deci-
sion to start or stop antibiotic in community-acquired respiratory tract 
infection with virus isolation. This research contributes to the ongo-
ing exploration of biomarkers effectiveness in enhancing the clinical 
approach to respiratory infections.
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Introduction: Sepsis and septic shock are conditions with high 
mortality. For fluid unresponsiveness, lactate is the gold standard 
biomarker for vasopressor treatment despite its inadequate pre-
dictive value. Heparin binding protein (HBP) is a protein mainly 
stored in granules of neutrophils with increased plasma levels in 
sepsis and septic shock. Due to its mediation of increased capillary 
permeability, it causes outflow of plasma. This raises the question 
whether HBP can play a role in the development of fluid unrespon-
siveness in sepsis and be of additive value to lactate in predict-
ing vasopressor treatment in sepsis alert patients. With this study, 
we aimed to investigate admission HBP and lactate plasma levels 
combined predictive value of vasopressor treatment in sepsis alert 
patients.
Methods: Sepsis alert patients arriving to the emergency depart-
ment at Lund’s university Hospital were included between 2017 
and 2022. For each patient, a blood sample were collected prospec-
tively and later analyzed for HBP using fluorescence dry quantitative 
immunoassay. Clinical data was extracted retrospectively.
Results: 1357 patients were included in this study. Using binary logis-
tic regression together with ROC analysis, subgroup analysis on non-
COVID patients with either no treat limit or no-CPR treat limit before 
admission and no change of treat limit within 72 h or within 72 h but 
after vasopressor treatment (n = 406) yielded an AUC of 0.810 (95%  
CI 0.758–0.862; p < 0.05) to predict vasopressor treatment within 72 h 
when combining admission plasma levels of HBP and lactate (Figure).
Conclusions: In sepsis alert patients, a model that will be imple-
mented nationally in Sweden, our study shows that the combined use 
of admission plasma levels of HBP and lactate display a promising cor-
relation to need of vasopressor treatment.

Figure (abstract P173) ROC curve displaying admission HBP and 
lactate plasma levels combined ability of predicting vasopressor 
treatment within 72 h from admission in sepsis alert patients. 95% CI 
0.758–0.862, p < 0.05.
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Introduction: The use of pancreatic stone protein (PSP) as a potential 
biomarker for septic shock and early detection of septic conditions in 
critically ill patients has gained attention recently. COVID-19 patients 
are at a high risk of developing septic infections. The main objective 
of this study was to investigate the correlation of plasma levels of PSP 
in a COVID-19 intensive care unit population to evaluate its role as a 
biomarker for septic conditions [1].
Methods: Ethical approval was granted by our health system’s Ethics 
Committee (Azienda Ospedaliero Universitaria di Modena, Reference 
number 784/2021). We collected clinical information and blood sam-
ples from COVID-19 patients in the ICU at four different time points: 
upon admission (T0), 72  h later (T1), five days later (T2), and finally, 
seven days later. We utilized a point-of-care system to measure the PSP 
plasma level. We considered septic patients using sepsis guideline cri-
teria. Using the probit model, we measured the correlation between 
PSP and septic infection diagnosis. Then, we compared PSP, C-reactive 
protein (CRP) procalcitonin (PCT) with the Receiving Curve Operator 
(ROC) for septic conditions.
Results: We collected 80 blood samples from 21 COVID-19 patients; 
we found a correlation between PSP levels and septic conditions. 
(p < 0.041). PSP showed an ROC of 0.59, higher than CRP and PCT, with 
a p value of 0.000 (Figure).
Conclusions: These first results suggest the possible advantages 
of monitoring PSP plasma levels to detect infections in COVID-19 
patients early. Additional data are needed to confirm these results.
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Figure (abstract P174) Panel A shows the probability of having infec-
tions on the Y-axis and the X-axis, the level of PSP. Panel B shows the 
ROC Curve comparison among PSP, CRP and PCT.
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Introduction: Pancreatic stone protein (PSP) is a protein secreted by 
the gastro-intestinal tract, that seems to have a higher accuracy in 
sepsis detection comparing to other biomarkers [1]. It has never been 
studied in patients with liver failure (LF), that present an inflamma-
tory imbalance predisposing to infection and organ failures [2]. Our 
purpose was to assess accuracy of PSP on diagnosis of infection and 
prognosis in LF.
Methods: We conducted a prospective observational study on adult 
patients with LF consecutively admitted to the ICU of a university hos-
pital in 2022–2023. Ongoing overt infection was an exclusion criteria. 
Daily measurements of biomarkers were performed until discharge, 
death or for 21  days. Analysis was performed adjusting baseline for 
first infection episode (median on D3), which was the Reference for 
those non infected.
Results: 16 patients were included, 7 with acute and 9 with acute-on-
chronic LF: median age 54(42–64) years, half female, SAPS II 57(49–67) 
and SOFA 12(10–12) on D1. Median duration of vasopressors and 
renal replacement therapy was 5  days and 4 for mechanical ventila-
tion (IQR3-8; 2–9; 2–8, respectively). Half of patients were transplanted, 
6 were submitted to plasma exchange or hemoadsorption (Cyto-
sorb®), 8 had an infection and 7 died. 216 PSP measurements were 
performed, with a marked intraindividual variability between days. 
Infected patients showed higher values of PSP without statistical sig-
nificance and PCT (p < 0.05 on D + 1 and D + 2) vs. non-infected ones 
(Figure). PSP was higher in non-survivors vs. survivors (p < 0.05 from 
D-1 to D + 4). A positive strong correlation was observed between PSP 
and SOFA from D + 1 to D + 4 (p < 0.05, 0.7 < r < 0.8; 0.5 <  R2 < 0.6) and a 
trend on D + 5.
Conclusions: In this pilot study we showed PSP rises in LF, with higher 
levels in infected patients. It seems to be a potential useful biomarker 
assessing prognosis in patients with LF. Further studies are needed.
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Figure (abstract P175)  Pancreatic stone protein kinetics between 
patients with or without an infection.
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Introduction: ImmunoSep (Clinicaltrials.gov NCT04990232) is a ran-
domised, double-blind, double-dummy controlled trial classifying 
patients’ immune endotype measuring serum ferritin and the expres-
sion of HLA-DR/CD14+-cell by flow cytometry. As flow cytometry is 
expensive and not routinely available, we investigated the measure-
ment of nucleosomes to provide equivalent classification.
Methods: Enrolled patients meet the Sepsis-3 criteria and are classified 
into macrophage activation-like syndrome (MALS) when serum ferritin 
is > 4420  ng/mL and into sepsis-induced immunoparalysis (SII) when 
ferritin is < 4420 ng/mL and the absolute number of HLA-DR receptors 
on CD14-monocytes is < 5000/cell. Among patients screened plasma 
H3.1-nucleosomes (Nu.Q® NETs CE-IVD, Belgian Volition), ferritin and 
HLA-DR/CD14+-cell were measured in parallel. The performance of 
Nu.Q® NETs to select HLA-DR less than 5,000/cell was analysed.
Results: A total of 104 patients were analysed, all measurements were 
completed in parallel. Nucleosome levels were higher in patients with 
MALS and SII than in patients unclassified to a specific immune endo-
type (Figure). There was positive correlation between nucleosomes 
and ferritin  (rs: + 0.234; p: 0.017) and a negative correlation between 
nucleosome levels and the absolute number of HLA-DR/CD14-cell 
 (rS: − 0.303; p: 0.002). The area under the ROC curve of nucleosomes 
to select for patients with less than 5000 HLA-DR receptors/CD14-cell 
was 0.66 (0.55–0.76; p: 0.006). The Youden index set at > 1000  ng/mL 
selected with odds ratio 3.13 (95% confidence intervals 1.36–7.39; p: 
0.007) for the presence of SII. At this cut-off the sensitivity and nega-
tive predictive value of nucleosomes for the classification of SII is 
62.9% and 77.6% respectively.
Conclusions: In hospital settings where flow cytometry is not avail-
able, measurements of nucleosomes by Nu.Q® NETs can be used as a 
classification tool for SII.
Acknowledgement: Work was funded by Project No 847422/IMMU-
NOSEP by the European Union’s Horizon 2020 Programme.

Figure (abstract P176) Box plot of circulating H3.1-nucleosomes 
(Nu.Q® NETs) measurements in patients screened for enrolment in the 
ImmunoSep trial according to their final classification using ferritin 
and HLA-DR expression on monocytes.
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Introduction: A subphenotype is a subset of a patient population 
defined by observable characteristics, distinguished from the popu-
lation as a whole by natural history, disease manifestation and/or 
response to treatment. In sepsis, one has to establish subphenotypes 
without an exact definition. Subphenotypes may be useful in sepsis to 
improve diagnosis and personalize patient care.

Methods: Patients were eligible for inclusion if ≥ 18 years and admit-
ted to the emergency department at Skåne University Hospital, Lund, 
Sweden with suspected sepsis.  Plasma samples were withdrawn at 
admission and analyzed using data-independent acquisition trapped 
ion-mobility mass spectrometry to generate comprehensive proteome 
maps. Through statistical analysis, explainable machine learning, and 
novel feature selection methods we investigated the unique proteome 
signatures associated with different clinical parameters such as dif-
ferent organ dysfunctions and infections. Clusters were created out 
of probabilities to belong to these organ dysfunctions and infections 
according to proteomic data.
Results: In 1380 patients, we identified panels of proteins that were 
predictive for organ dysfunction and infections. Five clusters or sub-
phenotypes were created out of the probabilities of having organ 
dysfunctions and infections. These subphenotypes are projected in a 
diagram, the subphenotypes differed in mortality (Figure).
Conclusions: Through a combination of high-throughput mass 
spectrometry and explainable machine learning we identified sub-
phenotypes associated with the biological signatures of clinical 
manifestations of sepsis. The subphenotypes could be used for per-
sonalized care in sepsis.

Figure (abstract P177) Subphenotypes and their mortalities.
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Introduction: Patients with sepsis may be classified in 4 clinical (α, 
β, γ, and δ) and 3 immunological phenotypes (macrophage activa-
tion-like syndrome-MALS, immunoparalysis, and intermediate), with 
prognostic implications [1,2]. We aimed to assess the presence of 
clinical phenotypes and their concordance with immunological phe-
notypes in patients screened for participation in the PROVIDE study 
(NCT03332225).
Methods: PROVIDE was a personalized immunotherapy trial; 240 
patients were screened for immunological phenotypes; those with 
MALS were further randomized to placebo-controlled anakinra [2]. Clini-
cal phenotypes were determined using a 6-variable algorithm (based on 
creatinine, lactate, aspartate transaminase, bilirubin, C-reactive protein, 
International Normalized Ratio) [3]. Differential impact of clinical phe-
notypes on outcome was assessed in patients non-receiving immuno-
therapy. The primary outcome was 28-day mortality. Concordance was 
defined by Cramer’s V ≥ 0.3 (indicating at least moderate association).
Results: Clinical phenotype determination was possible in 238 
patients. Distribution and overlap with immunological pheno-
types is shown in the Figure panel A (α: 34.4%, β: 20.6%, γ: 22.3%, δ: 
22.7%). The association between clinical and immunological pheno-
types was weak (Cramer’s V = 0.190). Among patients non-receiving 
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immunotherapy (n = 223), clinical phenotyping was predictive of mor-
tality only in the intermediate immunophenotype (n = 91; Log rank 
16.91; p = 0.001); phenotyping could not be predictive of outcome in 
MALS (n = 33; Log rank 0.57; p = 0.902) and immunoparalysis (n = 99; 
Log rank 1.260; p = 0.739) (Figure panel B).
Conclusions: Clinical phenotypes allow better characterisation of 
intermediate immunophenotype, but offer no additional information 
to MALS and immunoparalysis.
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Figure (abstract P178) A Distribution of clinical phenotypes, accord-
ing to immunological phenotypes. B 28-day survival by clinical phe-
notype (α, β, γ and δ) among patients with intermediate immune 
phenotype. MALS: macrophage activation-like syndrome.

P179  
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Introduction: Early detection of bloodstream-infections (BSI) is par-
ticularly challenging in patients undergoing hematopoietic stem-cell 
transplantation (HSCT) [1]. We strived to develop and comparatively 
validate a BSI prediction tool in this frail population.
Methods: We collected full clinical information on all adult patients 
hospitalized in our tertiary transplant center following an HSCT from 
2010 to 2022. The plethora of data was incorporated into a multivari-
ate prediction model following a three tiered selection process: (1) 
significantly predicting of BSI on multivariate analysis; (2) hazard pro-
portionality maintained (using scaled Schoenfeld residuals); and (3) no 
collinearity (r < 0.7) with any other predictors.
Results: BSI occurred in 489 (46%) of 1067 patients included. Reduc-
tion in total magnesium and inorganic phosphor as well as increase 
in total bilirubin were independently predictive of BSI (Figure). Com-
bined with total white blood-cells, platelets and eosinophil count, 

low-density lipoprotein cholesterol and heart-rate increase, we 
achieved an pseudo-R2 = 0.784. Our receiver-operating characteristic 
area-under-curve was 0.840 (95%CI [0.753–0.927]) versus the previ-
ously published artificial intelligence derived BSI prediction models 
(none of which were validated to HSCT patients specifically) of 0.752 
(95%CI [0.700–0.790]) [2] and 0.810 (95%CI [0.800–0.845]) [3, 4].
Conclusions: The unique physiology and profound immunosuppres-
sion of patients undergoing HSCT may benefit from specially designed 
BSI predictor models.
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Figure (abstract P180) Notable predictors of BSI. The cumulative 
incidence plots for the variables found significant in the BSI survival 
analysis are presented.
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Introduction: Diagnostics to aid the emergency department (ED) 
in rapid sepsis risk assessment of potentially infected patients are 
needed [1]. Effective integration into existing workflows will be key 
for any such test. We evaluated the performance of a host-response 
test for early sepsis diagnosis implemented in two ED environ-
ments as part of the existing protocolized response to suspected 
infection.
Methods: This study enrolled adults (≥ 18) at 2 sites, (Site-1 (S1): 
Springfield, MA and Site-2 (S2): Milwaukee, WI; Feb.–Jul. 2023). At 
both sites, ED triage sepsis best practice alerts fired in response to 
suspicion of infection and ≥ 2 modified SIRS criteria. However, at 
S1 the test was run on a remnant once the alert fired, whereas at 
S2, the test was included if ED providers used the sepsis order-set. 
All blood samples were collected and tested per standard of care 
within 5 h. The test generates an Index, stratified into 3 interpreta-
tion bands (Bands 1–3) of increasing sepsis likelihood [2]. Sepsis 
status was determined through blinded retrospective physician 
adjudication.
Results: At S1, 189 patients (sepsis prevalence: 12.2%), were strati-
fied as 131 (69.3%) in Band 1, 44 (23.3%) in Band 2, and 14 (7.4%) in 
Band 3. At S2, 120 patients (sepsis prevalence: 35.0%), were strati-
fied as 39 (32.5%) in Band 1, 42 (35.0%) in Band 2, and 39 (32.5%) in 
Band 3 (Figure panel A). Differing site sepsis prevalence and opera-
tions yielded differences across the Bands. At both sites, the test 
achieved comparable negative predictive values for Band 1(97.7% 
and 97.4%) and positive predictive values for Band 3 (71.4% and 
59.5%). While the percentage of patients within each Band that 
received SEP-1 care elements increased across Bands, a similar 
number of patients received the care metric independent of the 
Band (Fig panel B).
Conclusions: Our findings suggest that this host response test may 
improve risk stratification and resource utilization despite different ED 
sepsis protocols.

References
1. Paoli CJ et al. Crit Care Med: 2018;46:1889–97
2. US FDA(2022)0.510(k):K220991

Figure (abstract P181) Panel A incidence of adjudicated sepsis (per 
Sepsis-3 definition). Panel B administration of all SEP-1 elements (order 
for blood cultures, order for lactate, administration of antibiotics, all 
within 3-h), across interpretation bands for the two study sites. Solid 
bars denote the number of patients in each Band that received the 
care metric, outlined bars denote the remainder of the patients in each 
Band that did not receive the care metric.
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Introduction: Since its emergence, COVID-19 has caused major 
impacts worldwide. A hallmark of the disease is a flawed immune 
response, characterized by an excessive pro-inflammatory reaction 
known as "cytokine storm". Gaining a better understanding of the 
roles that cytokines and others inflammatory mediators play in COV-
ID-19’s pathophysiology is essential for identifying valuable prognostic 
and therapeutic biomarkers, thus we sought to forecast patients’ in-
hospital mortality and identify the most effective inflammatory pro-
tein combinations to make this prediction.
Methods: Between June and September 2020, 65 plasma inflamma-
tory mediators were measured in 211 COVID-19 patients within 12 h 
of admission to the intensive care unit. Patients were divided in devel-
opment and validation cohorts, and the proteins were grouped in sets 
of up to three and subjected a machine learning algorithm. Initially, 
a specific combination of proteins was analysed within the develop-
ment group using elastic net logistic regression. Subsequently, the 
results were tested against the validation cohort to evaluate the pre-
dictive power of these protein combinations.
Results: Bioinformatics models revealed a robust correlation between 
classic pro-inflammatory cytokines and other proteins associated with 
immune cell proliferation and activation. Combinations of two or three 
proteins demonstrated the highest predictive capability for in-hospital 
mortality, while single proteins displayed considerably lower predic-
tive power (Figure).
Conclusions: It is suggested that these proteins serve as prognostic 
tools for guiding clinical decision-making and treatment strategies for 
critically ill COVID-19 patients. Furthermore, these findings underscore 
the idea that an excessively strong pro-inflammatory response is detri-
mental for a patient`s outcome.

Figure (abstract P182) Combination of two and three proteins gen-
erate models with high predictive capabilities. Prediction parameters 
of top 5 models trained with two proteins and top 5 models trained 
with three proteins, ranked using the arithmetic mean of all presented 
parameters. Accuracy, sensitivity, positive predictive value, negative 
predictive value and F1-score are presented in percentage.
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Introduction: NLR (neutrophil-to-lymphocyte ratio) is defined as 
the ratio between peripheral blood measured neutrophils and lym-
phocytes and it defines the relationship between the innate immune 
response and adaptive immunity. NLR has gained increasing popu-
larity as a marker of systemic inflammation and diseases, as well as a 
diagnostic [1] and prognostic [2] tool in various medical fields, such as 
oncology and intensive care. The aim of this study is to evaluate the 
potential role of the NLR as a prognostic factor in the ICU.
Methods: 208 patients admitted to our university hospital ICU 
between January 2023 and June 2023 were retrospectively enrolled 
for the purpose of this study, regardless of the admitting diagnosis. We 
collected data on demographic characteristics, length of stay, labora-
tory results, infectious agents and ICU mortality. SAPSII and APACHEII 
scores were calculated at the time of ICU admission. For each patient 
receiving antibiotic therapy, we collected data regarding blood count, 
duration of therapy and infectious agent involved (multi drug resist-
ant (MDR) vs. non-MDR), then we calculated the NLR at the time of the 
first antibiotic prescription. Lastly, we compared NLR values between 
different subgroups of patients: MDR infected and non-MDR infected 
(t-test), septic shock and other diagnoses (Mann–Whitney-U test), sur-
vivors and non-survivors (Mann–Whitney-U test).
Results: The study population was composed by 140 males and 68 
females, the median age was 64 years[49; 77]. The overall mean APACHE II 
score was 14.43 (± 7.63), SAPS II score 44.60 (± 16.17) and median length 
of stay was 7  days [2; 16.5]. Significant difference was found between 
survivors and non-survivors NLR (p = 0.01), whereas no significant differ-
ences were found evaluating other subgroups (p > 0.05) [Table].
Conclusions: In ICU admitted patients, NLR represent a valid prognos-
tic factor for increased mortality risk, whereas it is not useful to detect 
MDR infected or septic patients.
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Table (abstract P183) Statistical analysis of NLR difference between 
various patients subgroups.

Subgroups Significance value

NLR in MDR infected patients 20 (± 16.36) 
NLR in other

Comparison t‑test: p > 0.05

NLR in septic shock 34.69 (± 29.58) NLR in 
other

Comparison t‑test: p > 0.05

NLR in survivors 11.11 [6.33; 17.35] NLR in 
non‑survivors

Comparison Mann–Whit‑
ney‑U:  p = 0.01
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Introduction: Tocilizumab (TCZ) is an antagonist of the interleukin 
(IL)-6 receptor included in the treatment algorithm of critical COVID-
19. We investigated if circulating concentrations of soluble IL-6 recep-
tor, namely CD126, may be prognostic of the 28-day outcome.

Methods: Serum samples and clinical data were prospectively col-
lected from 134 patients under mechanical ventilation for SARS-CoV-2 
infection. All patients were treated with TCZ and blood sampling was 
done before start of treatment. Concentrations of IL-6, CD126 and gly-
coprotein (gp)130, one molecule of intracellular IL-6 signaling, were 
measured by an enzyme immunosorbent assay. The study endpoint 
was the association between circulating levels and the persistence of 
severe COVID-19 (defined as WHO clinical progression scale-CPS 6 or 
more) by day 28.
Results: Concentrations of CD126, but not of IL-6 and gp130, were 
higher among patients with persisting severe COVID-19 by day 28 (Fig-
ure). Fifty-nine and 68 patients had CD126 more than 100  ng/mL or 
less than 100 ng/mL at baseline; 69.5% and 50% were at WHO-CPS 6 or 
more by day 28 (odds ratio 2.27; 1.09–.73; p = 0.031).
Conclusions: The likelihood to response to TCZ may be guided by 
baseline levels of CD126. This may frame the start of precision immu-
notherapy in sepsis with TCZ.

Figure (abstract P184)  Baseline circulating levels of mediators 
involved in the IL-6 cascade and 28-day outcome.
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Introduction: Approximately 20% of patients undergoing pulmonary 
surgery suffer from a postoperative infection. Early prediction could 
improve prevention and management of postoperative infections. 
Postoperative hyperinflammation increases infection risk. We hypoth-
esized that the inflammatory biomarker IL-6 is an early predictor for 
postoperative infection.
Methods: A double-center prospective cohort study in patients 
undergoing pulmonary cancer surgery. IL-6 and C-reactive protein 
(CRP) concentrations were determined after induction of anesthe-
sia, 6, 9, 12, 24, 48 and 72 h postoperatively. The primary outcome 
was any postoperative infection within 30  days of surgery. Mul-
tivariable logistic regression was used to create a basic prediction 
model including age, sex, surgery duration and Charlson Comor-
bidity Index. Peak IL-6 concentrations within 24  h of surgery were 
added to this basic model and compared to a model with peak CRP. 
C-statistics were calculated to assess the predictive accuracy of IL-6 
and CRP.
Results: 170 patients were included, of whom 38 (22%) developed a 
postoperative infection. IL-6 concentrations peaked 6  h after surgery 
in 84% of patients (Figure panel A). CRP concentrations peaked 24 h 
after surgery in 88% of patients (Figure panel B). Peak IL-6 was associ-
ated with postoperative infection (adjusted odds ratio (aOR) 1.04 per 
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10  pg/mL increase, 95% confidence interval (CI) 1.00–1.09, p < 0.05) 
as was peak CRP (aOR 1.01, 95% CI 1.00–1.03, p = 0.03). Added to the 
basic prediction model, c-statistics including peak IL-6- or peak CRP 
concentrations were 0.67 (95% CI 0.56–0.77) and 0.68 (95% CI 0.57–
0.77), respectively.
Conclusions: Peak IL-6 is an earlier predictor of postoperative infec-
tion compared to CRP, creating a window of opportunity to prevent 
infection.

Figure (abstract P185) Perioperative concentrations of interleukin 6 
(IL-6) (panel A) and C-reactive protein (CRP) (panel B) in patients with 
and without infection (median and inter quartile range).
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Introduction: Lung transplantation patients with coronavirus dis-
ease 2019 (COVID-19) have high mortality. However, the impact of the 

Omicron variant in lung transplantation patients is unclear. This study 
focuses on lung transplant patients diagnosed with COVID-19 during 
the Omicron wave, and investigate the clinical presentations, out-
comes and pulmonary function.
Methods: In this single-center retrospective study, we enrolled lung 
transplantation patients diagnosed with COVID-19 from January 2022 
to December 2022. Demographic, laboratory and pulmonary func-
tion data were recorded. Pre-COVID-19 pulmonary function data were 
obtained from the closest routine test, and post-COVID-19 tests were 
arranged after release from quarantine.
Results: Of the 22 enrolled patients, four were admitted to general 
wards for treatment and observation, and two needed oxygen sup-
port. All of the patients recovered from COVID-19. There were no sig-
nificant decreases in forced vital capacity (FVC) (2.3 ± 0.6 vs. 2.2 ± 0.8 
L,  p = 0.363) and forced expiratory volume in the first second (FEV1) 
(2.0 ± 0.6 vs. 1.9 ± 0.8 L,  p = 0.269) after COVID-19 infection. Daily 
prednisolone dose and serum tacrolimus levels were significantly cor-
related to the duration of positive COVID-19 test and change in FEV1. 
Patients who were not fully vaccinated or did not receive a booster 
dose had a significantly longer positive test duration (9.1 ± 4.1 vs. 
26.6 ± 24.4 days, p = 0.05), and greater decrease in FEV1 (23.6 ± 137.3 
vs. − 331.8 ± 537.8 L, p = 0.040).
Conclusions: In this study, lung transplant patients infected with 
COVID-19 during the Omicron wave did not have severe disease and 
the mortality rate was low. Immunosuppressive medications and 
COVID-19 vaccination were correlated with viral clearance and pulmo-
nary function after COVID-19 infection.
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Retrospective evaluation of the relationship between infections 
and mortality during the ICU hospitalisation of polytrauma patients
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Eskişehir Osmangazi University, Anaesthesiology and Reanimation, 
Eskisehir, Turkey
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Introduction: Polytrauma accounts for 9% of the causes of death 
worldwide [1]. Understanding the causes of mortality in trauma 
patients guides patient management [2]. The aim of this study is to 
determine the relationship of infections and mortality among for pol-
ytrauma patients that had been treated in intensive care unit (ICU).
Methods: The study was conducted by examining the records of 78 
polytrauma patients between the ages of 18 and 85 who had been 
treated in ICU at a 3rd level university hospital between June 2020 
and June 2023 retrospectively. Demographical parameters, mortality, 
mechanical ventilation, GKS, SOFA, APACHE-II, CRP and procalcitonin 
levels were analyzed using Mann Whitney U-Test was used for compar-
isons between groups, and Chi-Square test was used for comparisons 
of categorical variables. Spearman’s Correlation Analysis was used to 
examine the relationship between continuous variables.
Results: Mortality ratio among polytrauma patients was 17.8% (n:14). 
There was statistically significant difference in terms of GCS, SOFA, 
APACHE-II and the level of procalcitonin at 6.th day between survivors 
and non-survivors. The first 7-day levels of CRP were similar between 
survivors and nonsurvivors. Respiratory tract culture and blood culture 
positivity had a correlation with mortality. The SOFA scores of the non-
survivors recorded at the day of the diagnosis of the infection were 
significantly higher.
Conclusions: As a result of this study, it was concluded while CRP lev-
els are high due to trauma and do not predict mortality, procalcitonin 
levels can be used to predict the presence of infections and relation-
ship between infections and mortality. In order to develop appropriate 
prescriptions regarding empirical antibiotic selections, the study result 
that blood culture and respiratory tract culture positivity is associated 
with mortality should be taken into consideration.
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Introduction: Antimicrobials are administered to 70% of patients on 
Intensive Care Units (ICU), despite less than half having a confirmed 
infection [1]. Robust antimicrobial stewardship is crucial to tackle 
resistance. Guidelines recommend antimicrobial prescriptions include 
the duration and indication [2]. We aimed to use positive re-enforce-
ment to improve adherence to antimicrobial prescribing within our 
ICU.
Methods: Baseline data on antimicrobial prescriptions was collected 
in December 2022 at a 100-bed ICU in the UK. Between February and 
April 2023, 8 random weeks were selected to review prescriptions 
and certificates were sent to those prescribers who had met all the 
required standards. This was repeated in August 2023 to coincide with 
rotation of the medical work force. Data collected included the num-
ber of patients on antibiotics and the number of prescriptions that 
met the required standards.
Results: A total of 335 patients were on antimicrobials in the first 
phase of this study. Baseline data demonstrated that only 29% (n = 10) 
of the prescriptions met the required standard. Over the following 
8-weeks there was a significant improvement in prescribing to 70% by 
week 7 (n = 18). In total 127 certificates were issued during this time. In 
the second, phase 322 patients were on antimicrobials. Baseline data 
was similar at 29% (n = 12). Again, as the study progressed and posi-
tive re-enforcement was implemented, an increase in compliance was 
observed with a peak of 78% (n = 18) in week 6, (Figure).
Conclusions: This study has demonstrated that the use of positive re-
enforcement can significantly improve prescribing habits and that a 
sustained change can be achieved. We propose that positive feedback 
should be used more widely in critical care to implement behavioural 
changes and postulate that these may improve patient care.
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Figure (abstract P188) Bar chart comparison of antimicrobial pre-
scribing compliance in audit cycle 1 and 2.
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Introduction: The aims were to determine clinical infections, and 
microbiological characteristics in patients admitted to the ICUs after 
the earthquake in the southeastern part of Türkiye in February 2023, to 
determine antibiotic susceptibility patterns, appropriateness of antibi-
otic use, patient outcomes, and to identify factors influencing devel-
opment of microbiologically proven clinical infections.
Methods: This is a retrospective, multi-center, observational study 
conducted on adult critically-ill earthquake victims in 6 ICUs of 3 ter-
tiary referral hospitals. Patients were stratified into groups based on 
culture positivity timing on a 72-h breakpoint and factors influencing 
infections were analyzed.
Results: 107 adult earthquake victims (58 females, median age 37) 
were included. Infection was present in 50.5% of the patients, predom-
inantly with multidrug-resistant pathogens, including  Acinetobacter 
baumannii and Klebsiella pneumonia. The ICU mortality was observed 
in 9.3% of patients. Regarding the first isolated microorganism, appro-
priate antibiotic therapy was initiated in only 11.7% of patients within 
the first 72  h of ICU admission. The ROC curve for the development 
of infection demonstrated that time stuck under the rubble ≥ 11.5  h 
had an AUC 0.64 [CI 0.53–0.75] (p = 0.019). Multivariate logistic regres-
sion revealed that amputation (OR 5.30 [1.03–27.36], p = 0.046) and 
intermittent hemodialysis before ICU admission (OR 2.98 [1.04–8.52], 
p = 0.043) were found to be independent factors predicting infection.
Conclusions: Half of the patients admitted to the ICUs following the 
earthquake had microbiologically proven clinical infections. MDR 
pathogens were isolated even in the early stages of ICU admission 
with a high rate of inappropriate antibiotic treatment. There is a high 
likelihood of infection among patients who have been stuck under 
rubble for more than 12 h, and who have undergone invasive proce-
dures like amputation, and hemodialysis.
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Introduction: During the episode of  Clostridioides difficile  (C. dif-
ficile)  infectious disease (CDID) antibiotics may need to be used con-
comitantly for treatment of infection other than CDID [1].  The aim 
of this study was to evaluate the impact of the continuation of con-
comitant antibiotics (cAB) on outcomes in CDID patients (pt) when the 
CDID treatment was concordant with Guidelines.
Methods: A single-center, retrospective 10-yr cohort study was con-
ducted in the largest university-affiliated hospital in Lithuania. Pt with 
primary episodes of CDID (diarrhea and positive stool test for  C. dif-
ficile  toxin A/B) in the period of 2011–2020 were included. cAB was 
defined as AB used concomitantly for treatment of other infection 
than CDID ≥ 3  days after CDID diagnosis. The impact of continuation 
of cAB on 30-day all-cause mortality and 30-day survival has been 
estimated.  IBM SPSS  23.0,  binary logistic regression analysis,  Kaplan–
Meier  model,  log-rank, Breslow, Tarone-Ware, and  Pearson’s χ2  tests 
were used for statistics, level of significance—p < 0.05.
Results: The treatment was concordant with Guidelines in 224 cases 
out of study total of 370 pt. In CDID pt the treatment with cAB was 
estimated as a predictor for 30-day all-cause mortality (OR 0.3; 95% 
CI 0.1–0.9; p = 0.047). The 30-day follow-up included 53/224 pt. The 
30-day all-cause mortality was n = 13/25 (52.0%) in CDID pt with cAB, 
as compared with n = 7/28 (25.0%) in cases with their discontinuation, 
p = 0.053. The 30-day survival decreased (p < 0.05) in CDID pt treated 
with cAB (Figure).
Conclusions: The use of concomitant antibiotics in CDID patients 
is associated with worse outcomes even in cases of CDID treatment 
concordant with Guidelines; therefore, this antibiotic therapy always 
should be justified, de-escalated, or ceased.
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Figure (abstract P190) The 30-day survival in CDID pt treated with 
cAB.
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Introduction: Infection is one of the major concerns in the intensive 
care unit (ICU) and the main reason for several admissions. Sepsis and 
septic shock are associated with significant morbidity and mortality 
and pose great pressure on the ICU and the entire health system. Stud-
ies have shown a close relationship between infection, hospital length 
of stay, and mortality.
Methods: Retrospective cohort study including all patients admitted 
to a multipurpose ICU between 2015 and 2019. Demographic and clin-
ical data were collected as  microbiological isolates, along with their 
antibiotic resistance profile. A two-step cluster analysis was performed 
to identify patterns.
Results: We evaluate 2085 admissions of which 820 have a microbio-
logical isolate. As much as 55 different bacteria were found. Male gen-
der was predominant (61.9%). The mean age and mean SAPSII Score 
were 67.4 ± 13.6  years and 50.4 ± 18.9 respectively. The median ICU 
length of stay was 4.2  days (IQR 5.83). ICU and In-hospital mortality 
were 20.8% and 34.3%, respectively. It was possible to segregate the 
sample into 3 different clusters. The major predictors for each cluster 
were resistance to common antibiotics: Cluster 1 (Amoxicillin  resist-
ant); Cluster 2 (multi-sensible) and Cluster 3 (Quinolone and Penicillin 
resistance). Both ICU LOS and time of mechanical ventilation were sta-
tistically significative higher in Cluster 3. Clusters 1 and 2 were similar 
in our model. This classification was not helpful to identify different 
patterns of risk for ICU and Hospital mortality (Table).
Conclusions: Cluster analysis techniques are a new and powerful 
method to analyze and discriminate different groups within large sam-
ples. In this exploratory analysis, we developed a model with good 

internal coherence. This was able to point to differences in patients’ pro-
files according to isolated bacteria antibiotic resistance patterns. Accord-
ingly, we were able to identify a sub-group with higher ICU LOS and time 
on mechanical ventilation, although without different mortality risks.

Table (abstract P191) Sample characteristics

Variable | Sample Cluster 1 Cluster2 Cluster3 p value

N | (746) 248 (33.2%) 441 (59.1%) 57 (7.6%)

ICU‑LOS (mean) | 
6.58 ± 6.8

6.23 ± 6.4 6.35 ± 6.3 9.85 ± 9.9 0.001†

SAPS II Score (mean) | 
50.38 ± 18.9

49.4 ± 18.6 50.8 ± 19.3 51.3 ± 17.2 0.588†

Ventilation days. (mean) | 
6.33 ± 6.6

5.92 ± 6.5 6.16 ± 6.2 9.47 ± 8.9 0.001†

Age (mean) | 
67.45 ± 13.6

67.13 ± 13 67.78 ± 13.7 66.2 ± 15.1 0.643†

ICU mortality (%) | 20.8 20.2 21.3 19.3 0.9◊
In‑Hosp. mortality (%) 

| 34.3
36.7 32.7 36.8 0.516◊

LOS - length of stay. SAPS II - Simplified Acute Physiology Score II. Sta-
tistical comparison between cluster variances (†- ANOVA test; ◊ Chi 
square test)
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Introduction: Ventilator-associated pneumonia (VAP) is usually caused by 
bacterial pathogens with high resistance rates; consequently, we propose 
two methods for describing and analyzing lower respiratory tract Micro-
biome composition dynamics. Identifying the etiological microorganisms 
(MOs) during VAP and their relationship with the lung microbiome is cru-
cial for optimizing antibiotic treatment to improve antimicrobial usage.
Methods: This prospective cohort study was conducted at Clinica Uni-
versidad de La Sabana in Colombia from January 2020 to July 2022. In 
the intensive care unit (ICU), ventilated patients were enrolled within 
12 h of hospital admission. Bronchoalveolar lavage samples were col-
lected using a standardized protocol. Specimens were obtained at 
ICU admission and 72 h after admission. MOs were classified by spe-
cies through Conventional Culture (CC) and by Operational Taxonomic 
Units (OTUs) using 16S ribosomal RNA (rRNA) gene sequencing. Statis-
tical analysis was performed using R studio.
Results: A total of 80 patients were included; 51% (41/80) developed 
VAP.  Culture/sequencing results and characterization are shown in the 
Figure. It displays the MOs and OTUs identified and their distribution. 
Initial results showed that 88% of MO in conventional culture were Gram-
positive, 7.5% were Gram-negative. In contrast, in 16 s rRNA sequencing, 
35.5% were Gram-positive OTUs, and 64.5% were Gram-negative. Com-
paring MOs abundance in patients with and without VAP, significant 
differences were found for  S. aureus  (23.5% vs. 42.3% p < 0.01). Overall 
OTUs concentrations showed no significant difference between patients 
without VAP vs. VAP. Gram-negative OTUs were predominately present in 
both patient groups.
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Conclusions: Conventional culture often yields false negatives for 
anaerobes in respiratory samples, but genomic sequencing identifies 
that Gram-negative OTUs were frequently present. Genomic sequenc-
ing offers valuable insights into pneumonia-causing agents and could 
be helpful in clinical practice.

Figure (abstract P192) A Percentage of relative abundance by con-
ventional culture during baseline and follow-up for NO VAP patients; 
B Percentage of relative abundance by conventional culture dur-
ing baseline and follow-up for VAP patients; C Percentage of relative 
abundance by 16S rRNA sequencing during baseline and follow-up 
for NO VAP patients; D Percentage of relative abundance by 16S rRNA 
sequencing during baseline and follow-up for VAP patients.
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Introduction: Infections caused by carbapenem-resistant Klebsiella 
pneumoniae (CRKP) have emerged as a serious threat to the lives of 
patients in intensive care units (ICUs) [1]. We aimed to identify predic-
tive factors for ICU patients with CRKP-induced bacteremia and pneu-
monia to enhance treatment and prognosis.
Methods: We conducted a retrospective study involving data from 
ICU-treated patients with CRKP-induced bacteremia and pneumonia 
at Chang Gung Memorial Hospital, Linkou branch from January 2017 
to December 2021. Clinical characteristics, laboratory data, as well as 
treatment and outcome information were collected. Predictive factors 
were analyzed using statistical methods to determine their association 
with outcomes.
Results: A total of 161 patients were included in the study. Thirty-
day mortality was reported for 105 patients (65%). Most CRKP clinical 
isolates were carbapenemase producers (132/161; 81.9%), of which 
K. pneumoniae carbapenemase (KPC)-producing isolates were most 
prevalent (112/132; 84.8%). Cox regression analysis revealed that a 
ceftazidime-avibactam-containing antibiotic regimen (hazard ratio 
(HR) 0.22, confidence interval (CI) 95% 0.10–0.50, p < 0.001) (Figure) 
and the use of active antibiotics within 48 h (HR 0.47, CI 95% 0.26–0.85, 
p = 0.013) were associated with a favorable outcome, while a high 
sequential organ failure assessment (SOFA) score (HR 1.24, CI 95% 
1.15–1.35, p < 0.001) was associated with death.
Conclusions: The use of a definitive antibiotic within 48  h and a 
ceftazidime-avibactam-containing antibiotic regimen had a better 
30-day mortality outcome. Early detection of the pathogen and spe-
cific isolates is important in clinical practice and can improve mortality.
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Figure (abstract P193) Kaplan–Meier curves for survival of patients 
with ceftazidime-avibactam-containing and non ceftazidime-avibac-
tam-containing antibiotic.
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Introduction: The Klebsiella pneumoniae carbapenemase-producing 
Kp (KPC-Kp) strain infection is gradually emerging as a significant 
problem contributing to the mortality of intensive care unit (ICU) 
patients, especially blood stream infection (BSI). The aim of this study 
was to identify risk factors associated with mortality in ICU patients 
with BSI caused by KPC-Kp.
Methods: All data from patients who suffered from BSI caused by 
KPC-Kp in ICU from January 2017 to December 2021 were retrospec-
tive analyzed in Chang Gung Memorial Hospital, Taoyuan, Taiwan. All 
patients simultaneously suffered with respiratory failure and were all 
received mechanical ventilation. We analyzed outcome of BSI with 
KPC-Kp in ICU patients.
Results: A total of 168 patients were identified during the study 
period. The 30 days mortality rate was 61.9%. Higher Pitt bacteremia 
score, SOFA score and Charlson morbidity score were found in our 
patients. The most frequent infection source of BSI was pneumonia 
(112, 66.7%). The result of multivariate analysis showed ceftazidime-
avibactam (CAZ-AVI) based regimen (hazard ratio (HR) 0.312, 95% 
confidence interval (CI) 0.151–0.648; p < 0.002) and appropriate antibi-
otic treatment within 48  h after KPC-Kp BSI onset (HR 0.623; 95% CI 
0.408–0.950; p < 0.028) were independently associated with favorable 
outcomes (Figure).
Conclusions: We found that appropriate antibiotic treated within 48 h 
after KPC-Kp blood stream infection onset and CAZ-AVI treated were 
crucial factor in favorable outcome among patients with respiratory 
failure in ICU. We recommend the utilize of novel rapid molecular test 
in high risk of hospital acquired KPC-Kp infections patients [1]. Subse-
quently, it is advisable to treat with effective antibiotics such as CAZ-
AVI as soon as possible.

Reference
1. Satlin MJ et al. Clin Infect Dis. 2022;75:2066–2075.



Page 86 of 118Critical Care  2024, 28(Suppl 1):68

Figure (abstract P194) Kaplan–Meier curves for survival of patient 
with ceftazidime-avibactam based regimen treated or not (A); Appro-
priate antibiotic treated within 48 h or not (B).
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Introduction: Acinetobacter  spp. is one of the pathogens causing 
hospital-acquired infections. Nowadays, the number of carbapenem-
resistant strains is increasing. Colonization and infections caused by 
these strains can become a problem of our time.
Methods: If Acinetobacter spp. is detected in these materials in GUH, 
susceptibility to selected antibiotics (co-trimoxazole, ciprofloxacin, 
gentamicin, amikacin, imipenem and meropenem) is routinely tested 
by disc diffusion method. If the strain is resistant to carbapenems, car-
bapenemase production is determined using rapid immunochromato-
graphic test (CARBA-5) and MIC of colistin is determined.
Results: Between 12/2022 and 5/2023, (VIM-type carbapenemase-
producing)  Acinetobacter  spp. was detected in 34 unique BAL or 
aspirate samples. The strains were identified by MALDI-TOF (mass 
spectrometry) as  Acinetobacter junii.  All these strains were suscepti-
ble only to gentamicin and colistin. CARBA-5 test detected VIM-type 
carbapenemase in these strains. These results were confirmed in the 
National Reference laboratory (NRL) for antibiotics. The NRL also 
proved the isolates to be identical by genotyping. Epidemiological 
investigation found out that bronchoscopy of all patients colonized 
with this strain was performed in the same operation theatre. 144 sam-
ples were taken from the environment of the bronchoscopy operating 
theatre and staff. The source of the carbapenemase-producing Acine-
tobacter junii  was found in the heating bath for saline solution used 
in bronchoscopy procedure. Corrective actions were implemented 
and  Acinetobacter  spp. strain with this resistance phenotype has not 
been detected since.
Conclusions: Environmental sampling is essential during outbreaks, 
but it is also recommended to be done periodically as a prevention of 

outbreaks. It is crucial to search for the source of the contaminant in 
adequate areas.
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Introduction: Previous studies showed carbapenemase-producing 
enterobacteriaceae (CPE) carriers have a high probability of devel-
oping a subsequent infection, with worse outcomes [1]. Association 
between immunosuppression and MDR colonization or infection has 
shown conflicting results in ICU. Our purpose was to assess outcomes 
in critically ill patients CPE colonized according to immune status.
Methods: We conducted a retrospective study on adult patients 
admitted to an ICU from 2019 to 2022 in a university hospital with a 
screening of CPE on admission ± 48 h. CPE infection on admission and 
ICU stay < 48  h were exclusion criteria. CPE colonization was the pri-
mary exposure. Hospital mortality was the primary endpoint. Associa-
tions were studied with logistic regression.
Results: Among 965 patients included, 631 (65%) were males and 
median age was 61 (49–69) years. Overall, 504 (52%) were admitted 
for non-surgical reasons, with a median SAPSII of 42 (28–55). Immu-
nosuppression (IS) was present in 512 (53%) patients, the main cause 
being solid organ transplantation (386 (40%) patients). On ICU admis-
sion, 58 (6%) patients were CPE colonized and 35 (4%) developed a 
CPE infection. Overall, 261 (27%) patients died during hospital stay. 
CPE colonized patients were more likely admitted to ICU for urgent 
surgery (22% vs. 10%; p = 0.004), less likely immunosuppressed for 
any given reason (34% vs. 54%; p = 0.005), had higher SAPSII (51 vs. 41; 
p = 0.004), were more likely CPE infected (17% vs. 3%; p < 0.001), and 
more likely to die during hospital stay (48% vs. 26%; p < 0.001) than 
non-colonized ones (Table). Following adjustment for ICU admission 
type, IS status and SAPSII, CPE colonization was associated with higher 
odds of hospital mortality (aOR (95% CI) 2.00 (1.07–3.73); p = 0.031), 
contrary to CPE infection (aOR (95% CI) 1.62 (0.41–6.75); p = 0.49).
Conclusions: In a large cohort of critically ill patients, CPE colonization 
was associated with worse short-term mortality, irrespective of IS status.
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Table (abstract P196) Clinical characteristics, infection and outcomes 
of patients according to Carbapenemase-producing enterobacte-
riaceae colonization at ICU admission.

All patients 
screened at 
ICU admis‑
sion N = 965 
(IQR or %)

No CPE 
colonization 
n = 907 (IQR 
or %)

CPE coloni‑
zation n = 58 
(IQR or %)

p

SAPS II score 42 (28–55) 41 (28–55) 51 (35–61) 0.004

Immunosup‑
pression (n)

512 (53) 492 (54) 20 (34) 0.005
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All patients 
screened at 
ICU admis‑
sion N = 965 
(IQR or %)

No CPE 
colonization 
n = 907 (IQR 
or %)

CPE coloni‑
zation n = 58 
(IQR or %)

p

CPE infection 
(n)

35 (4) 25 (3) 10 (17)  < 0.001

Hospital 
length of 
stay (days)

25 (15–45) 24 (15–44) 31 (18–65) 0.033

ICU mortality 168 (17) 147 (16) 21 (36)  < 0.001

Hospital 
mortality

261 (27) 233 (26) 28 (48)  < 0.001

CPE carbapenemase-producing enterobacteriaceae, IQR interquartile 
range, SAPS II Simplified Acute Physiology Score II.

P197  
Is daptomycin a suitable alternative option for initial treatment 
of infections caused by vancomycin and/or linezolid resistant 
Gram‑positives?
J Závora, G Kroneislová, V Adámková
General University Hospital, Clinical Microbiology and ATB Centre, Prague, 
Czech Republic
Critical Care 2024, 28(Suppl 1): P197

Introduction: The increasing antimicrobial resistance is usually associ-
ated with Gram-negative bacteria, but attention should also be paid to 
Gram-positive resistant bacteria. Linezolid-resistant strains of staphy-
lococci and vancomycin and/or linezolid resistant enterococci are 
more frequently detected. Enterococci resistant to all commonly avail-
able antibiotics are no exception. These highly resistant strains mainly 
threaten immunocompromised, haemato-oncology patients, but can 
also cause hospital-acquired infections in patients without known 
immunosuppression.
Methods: We have selected 20 unique isolates of coagulase-negative 
staphylococci (CoNS) resistant to linezolid and 25 unique isolates of E. 
faecium  resistant to vancomycin and/or linezolid obtained from clini-
cal samples of patients hospitalized in General University Hospital in 
Prague in 2022–2023. Minimum inhibitory concentration values of 
vancomycin, teicoplanin, linezolid and daptomycin were in this study 
determined by gradient strip method.
Results: Interpretation criteria (breakpoints by EUCAST 2023) are 
provided for all tested antibiotics except for daptomycin in  E. fae-
cium.  In CoNS group, no resistance to vancomycin or daptomycin 
was detected, resistance to teicoplanin was 20%. In E. faecium group, 
56% of strains were resistant to linezolid and the same percentage 
resistant to vancomycin, 40% resistant to teicoplanin. All isolates of E. 
faecium  were susceptible to daptomycin (using ECOFF according to 
EUCAST—8 mg/L).
Conclusions: Daptomycin could be an appropriate treatment option 
for infections caused by vancomycin and/or linezolid-resistant strains 
of Gram-positive cocci. It would be appropriate for official breakpoint 
to be defined. Because of the different results of susceptibility to van-
comycin and teicoplanin, it is important to always test both antibiotics.

P198  
Factors associated with the usage of cefepime versus piperacillin/
tazobactam in patients with community‑acquired pneumonia 
admitted to the intensive care unit
CC Serrano‑Mayorga1, S  Duque2, ED Ibáñez‑Prada1, E Garcia‑Gallo2, 
MP Rojas  Arrieta1, IG Bustos  Moya1, MJ  Contreras1, AE Viñan  Garces1, I 
Martin‑Loeches3, LF  Reyes1

1Facultad de Medicina, Universidad de La Sabana, Bogota, 
Colombia, 2Pandemic Sciences Institute, University of Oxford, Oxford, 

UK, 3Multidisciplinary Intensive Care Research Organization (MICRO), 
Department of Intensive Care Medicine, St. James´s Hospital, Dublin, UK
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Introduction: Cefepime and piperacillin/tazobactam are antimicro-
bials recommended by the IDSA/ATS for empirical management of 
critical community-acquired pneumonia (CAP) patients at higher risk 
of CAP due to  Pseudomonas aeruginosa. Concerns have been raised 
about which should be used in clinical practice. Thus, we aim to com-
pare the effect of cefepime and piperacillin/tazobactam in critical CAP 
patients by simulating a randomized controlled trial.
Methods: Adult patients admitted to the intensive care unit (ICU) 
with CAP registered in the MIMIC-IV database treated with cefepime 
or piperacillin/tazobactam at admission were included in the analy-
sis. Multivariate analyses, targeted maximum likelihood estimation 
(TMLE), and survival analyses were conducted to assess the impact of 
cefepime and piperacillin/tazobactam treatment on 28-day, hospital, 
and ICU mortality.
Results: A total of 2026 patients were included, 58.9% (947/2026) 
being male, with a mean (SD) age of 68.0 (15.4) years. Among them, 
46.7% (947/2026) presented with respiratory failure, and 26.8% 
(543/2026) developed septic shock. A total of 68% (1384/2026) 
received Cefepime and 31.6% (642/2026) piperacillin/tazobactam-
based treatment. Age, PTT, serum potassium and temperature were 
associate with preferring cefepime over piperacillin/tazobactam 
(OR 1.14 IC 95% [1.01–1.27], p = 0.03), (OR 1.14 IC 95% [1.03–1.26], 
p = 0.009), (OR 1.1 IC 95% [1.01–1.22], p = 0.039) and (OR 1.13 IC 95% 
[1.03–1.24], p = 0.014)] (Figure).  Mortality among the study groups 
were similar. 28-day mortality (29.2% [404/1384] vs 30.7% [197/642], 
p = 0.53), hospital mortality (24.6% [340/1384] vs. 24% [154/642], 
p = 0.82) and the ICU mortality (15.2% [210/ 1384] vs. 14.2% [91/642], 
p = 0.6) (Figure).
Conclusions: Cefepime and piperacillin/tazobactam in ICU-admitted 
CAP patients could be equivalent. Clinicians may determine pRefer-
ences based on availability and safety profiles. Further prospective 
studies are needed to support these findings.

Figure (abstract P198) Panel A Multivariate logistic regression model 
for the use of cefepime or piperacillin/tazobactam; Panel B Compari-
son between mortality among cefepime and piperacillin/tazobactam 
at 28  days; Panel C Comparison between hospital mortality; Panel D 
Comparison between ICU mortality.

P199  
Continuous versus intermittent beta‑lactam dosing in critically ill 
patients with sepsis: a randomized controlled trial
AB  Khan1, S  Omar2

1University of Witwatersrand, Critical Care, Johannesburg, South 
Africa, 2University of Witwatersrand, Intensive Care/Critical Care, 
Johannesburg, South Africa
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Introduction: To determine the effect of continuous/extended (CI) 
beta-lactam dosing in critically ill patients with sepsis compared to 
intermittent dosing (IB).
Methods: A prospective, open-labelled randomized controlled trial 
comparing IB vs CI at a multi-disciplinary adult, university-affiliated 
intensive care unit (ICU). We assessed four beta-lactam antibiotics: 
amoxicillin-clavulanate, piperacillin-tazobactam, imipenem and mero-
penem among patients meeting the sepsis-3 definition.
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Results: Baseline characteristics were well matched (Table). The pri-
mary outcome, Day14 (D14) clinical cure was not significantly higher 
in the CI (52/64, 81.3%) versus IB (43/58, 74.1%), p = 0.19. ICU length 
of stay (days) was not significantly different CI (9, 5–16) versus IB (9.5, 
5–13), p = 0.58. D90 mortality trended lower in the CI group (12/52, 
23.1%) versus IB (20/49, 40.8%), p = 0.056. D90 mortality among 
the culture-negative sepsis group demonstrated significantly lower 
mortality in the CI group (4/24, 16.7%) compared to IB (9/20, 45%), 
p = 0.040. D90 mortality among patients with a source of sepsis in 
non-pulmonary sites demonstrated a trend to lower mortality in the 
CI group (6/28, 21.4%) versus IB (11/24, 45.2%), p = 0.062. The trend to 
lower D90 mortality in the CI versus IB groups was found for amoxi-
cillin-clavulanate (16.7% vs. 42.1%), piperacillin-tazobactam (22.2 vs. 
31.6%) and Meropenem/Imipenem (31.3% vs. 54.5%).
Conclusions: Despite a non-significant difference in Day14 clinical 
cure rates for septic patients receiving continuous beta-lactam antibi-
otics, we found significantly lower D90 mortality among the culture-
negative sepsis group receiving continuous infusions and a trend to 
lower D90 mortality for the culture-positive group.

Table (abstract P199) Baseline characteristics

Variable IB median (IQR) CI median (IQR) p

Age years 36 (25–50) 31 (26–39) 0.09

Male n (%) 34/58 (58.6) 41/64 (64) 0.54

APACHE II score 9.5 (6–13) 8 (5–13) 0.34

Septic shock 23/58 (39.7) 28/64 (43.8) 0.65

Diagnosis: medical 23/58 (39.7%) 20/64 (31.3%) 0.33

Diagnosis: surgical 12/58 (20.6%) 13/64 (20.3%) 0.96

Diagnosis: trauma 23/58 (39.7%) 31/64 (48.4%) 0.33

P200  
Vaccine effectiveness of the national vaccination campaign 
against SARS‑CoV‑2 in patients with acute respiratory failure (ARF) 
with criteria for ventilatory support: a multicentric cohort study
N  Fuentes1, L  Stein1, A  Lagazio2, M Laíz3, A  Gallardo4, L De  Wouters5, I 
 Santomil1, M  Busico3, M  Mogadouro2, M  Esperatti1
1Hospital Privado de Comunidad, Critical Care Unit, Mar del Plata, 
Argentina, 2Sanatorio de la Trinidad Palermo, Critical Care Unit, Buenos 
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Introduction: Vaccine effectiveness (VE) against SARS-CoV-2 infec-
tion, hospitalization, and death from COVID-19 has been demon-
strated [1–3]. In Argentina, it was also confirmed in adults ≥ 60 years 
VE to prevent infection and death [4]. However, it has not been pos-
sible to evaluate VE in hospitalized and critically ill patients due lack of 
availability in surveillance data. Objective: to estimate the VE for death 
and other clinically relevant outcomes in critically ill patients due to 
ARF-COVID-19.
Methods: A multicenter retrospective cohort study in 5 ICUs in Argen-
tina. All patients admitted who have ARF-COVID-19 confirmed by real-
time PCR were included. Patients were classified as Vaccinated when 
they had received at least one dose at least 14 days before admission 
to the ICU; the rest of the patients were classified as Unvaccinated. 
The outcomes were mortality, endotracheal intubation (ETI), support 
ventilatory-free days (SVFD), ICU stay, and hospital stay. An inverse 

probability weighting (IPW) approach was used to control for poten-
tial treatment-assigned bias. A robust approach analysis was used to 
adjust other potential confounders.
Results: 651 patients were included, 91 were vaccinated [89.9% 
(n = 80) with 1 dose]. No differences were found between the groups 
in any outcome evaluated (Table). Differences in ICU and hospital mor-
tality were not confirmed after adjustment for confounding factors 
[OR 0.66 (95% CI 0.36–1.22) and 0.69 (95% CI 0.37–1.27), respectively].
Conclusions: No differences were found between vaccinated and 
unvaccinated in the results, this could be due to the small number of 
vaccinated, incomplete regimens (88% only 1 dose), or finally immu-
nized patients who present with ARF-COVID-19 could express some 
clinical-immunological response of the host that could not be explored.
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Table (abstract P200) Clinical outcomes (unadjusted)

Outcome Vaccinated 
(n = 91)

Unvaccinated 
(n = 560)

p

In‑hospital mortal‑
ity, n (%)

37 (40) 155 (28) 0.01

ETI, n (%) 41 (45) 248 (44.3) 0.89

ICU stay (days), 
median (percen‑
tile 25–75)

8 (4–15) 9 (4–15) 0.85

Hospital stay (days), 
median (percen‑
tile 25–75)

13 (10–23) 13 (9–28) 0.93

SVFD (days), 
median (percen‑
tile 25–75)

19 (0–24) 18.5 (0–25.5) 0.38

Time to death 
(days), median. 
(percentile 25–75)

15 (9–25) 8 (5–11)  < 0.001

Time to ETI (days), 
median (percen‑
tile 25–75)

2 (1–4.5) 1 (0–2)  < 0.001

P201  
SARS‑CoV‑2 pneumonia in intensive care unit: predictors of major 
cardiovascular events
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Introduction: SARS-CoV-2 pneumonia is the most severe manifesta-
tion of COVID-19, and most frequent cause of morbi-mortality. Car-
diovascular events can increase death in patient with SARS-CoV-2 
pneumonia. The aim of our study was to determine the predictors fac-
tors of major cardiovascular events in patients admitted to the inten-
sive care unit for SARS-CoV-2 pneumonia.
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Methods: Retrospective, descriptive, and analytical study conducted 
over a period of 12 months (October 2020–September 2021). Patients 
aged 18  years and older, admitted to the intensive care unit for the 
management of SARS-CoV-2 pneumonia, Predictors of major cardio-
vascular events were identified through univariate and multivariate 
analysis.
Results: We included 120 patients. The average age was 63 ± 17 years, 
with a predominance of males. The main cardiovascular risk factor was 
hypertension (22.5%), the most frequent comorbidities were arryth-
mia (7.8%) and coronary disease (5.2%). Major symptoms included 
dyspnea (80.8%) and coughing (76.6%). Half of patients had a systolic 
blood pressure < 90  mmHg and 53% had  SPO2 < 91%·PaO2/FiO2 ratio 
was less than 100 in 37.5% of cases. The incidence of major cardiovas-
cular events was 74.2%. Arrythmia was the most common cardiovas-
cular events  (25.2%)% followed by hemodynamic shock (15.8%). The 
predictors of major cardiovascular events identified through univariate 
analysis were: age > 65  years, male gender, hypertension, chest pain 
(p = 0.001, OR 16), hyperleucocytosis (p < 0.001, OR 5.88), creatinine 
(p < 0.001, OR 59), lactate dehydrogenase (p < 0.001, OR 4.65), mechan-
ical ventilation (p = 0.001, OR 5.76). In multivariate analysis, the inde-
pendent predictors of major cardiovascular event were: age > 65 years, 
male gender, chest pain and mechanical ventilation.
Conclusions: Determining the predictors of cardiovascular events 
could help clinicians to identify patients with high risk of short-term 
complications, to optimize their management and then reduce 
morbi-mortality.
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The trend of severe neck infections patients and the waves 
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Introduction: There are diseases whose prevalence has changed 
around the time of the COVID-19 pandemic. In particular, it is said 
that the prevalence of depression and anxiety disorders has sharply 
increased. Following the spread of COVID-19 in Japan, there has been 
an increase in  neck infections requiring intensive care unit manage-
ment at our hospital, prompting an investigation into the actual 
situation.
Methods: From the medical records of our hospital, we retrospec-
tively extracted patients with severe neck infections admitted to the 
emergency Intensive Care Unit (EICU) from January 2013 to October 
2023, before the onset of the COVID-19 pandemic. We examined age, 
gender ratio, underlying diseases, presence of endotracheal intuba-
tion and mechanical ventilation, number of surgical drainages, and the 
number of tracheostomies.
Results: During the  period, 85 individuals received treatment in 
the EICU. The fluctuation in the annual number of admitted patients 
and the prevalence of COVID-19 in Japan is depicted in the Figure. 
The average age was 57  years (range: 22–90), with 52 males and 33 
females. The diagnosed  diseases (with some overlap) included acute 
epiglottitis in 28, peritonsillar abscess in 12, acute pharyngolaryngitis 
in 12, retropharyngeal abscess in 5, and mediastinitis in 2. Cases with 
abscess formation in any part of the neck (neck abscess) amounted 
to 25 individuals. Almost all cases received antibiotic therapy, with 39 
individuals undergoing surgical drainage, 80 requiring endotracheal 
intubation and mechanical ventilation, and 11 necessitating tracheos-
tomy. Three patients died.
Conclusions: After the onset of the COVID-19 pandemic, there was 
a noticeable increase in the number of patients with neck infections 

requiring intensive care management. However, the proportion of 
patients requiring tracheostomy was remarkably low, and it was 
believed that with proper airway management and infection control, 
the prognosis could be favorable.

Figure (abstract P202) The number of severe neck infections 
patients and the waves of COVID-19.
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Introduction: SARS-CoV-2 infection can cause acute respiratory fail-
ure (ARF) associated with COVID-19 with a high mortality rate. The 
use of systemic steroids showed improvement in mortality, especially 
in patients requiring invasive mechanical ventilation (IMV) [1]. There 
are some reports on the use of pulse methylprednisolone (MPS) in 
COVID-19 with controversial results [2–4]. This study aims to evaluate 
the effectiveness and safety of patients who received MPS pulses com-
pared with dexamethasone.
Methods: A retrospective cohort study was performed comparing 
COVID-19 patients ≥ 18  years with ARF who received MPS compared 
with dexamethasone from July 2020 to September 2021. The effec-
tiveness outcomes [endotracheal intubation (ETI), ICU- mortality (ICU), 
in-hospital mortality] and safety outcomes (insulin requirements and 
infections) were evaluated. An inverse probability weighting-propen-
sity score (IPW-PS) approach was used to control for potential treat-
ment-assigned bias. A robust approach analysis was used to adjust 
other potential confounders.
Results: 328 patients were included, 100 in the dexamethasone group 
and 228 in the MPS group. The characteristics were balanced after the 
IPW-PS (standardized difference of the mean < 0.15) (Figure panel A). 
Patients in the MPS group compared with the patients in the dexa-
methasone group had higher ETI rates (30% vs. 10%, p = 0.001), higher 
ICU mortality (32% vs. 14%, p = 0.001), higher in-hospital mortality 
(35% vs. 15%, p < 0.001), higher insulin requirement (p = 0.01); and 
higher number of infections (p < 0.001) (Figure panel B).
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Conclusions: The use of MPS is associated with increased ETI rates, 
mortality, higher insulin requirement, and higher incidence of 
infections.
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Figure (abstract P203) Panel A standardized differences of the covar-
iates before and after applying the inverse probability weighting pro-
pensity score (IPW-PS). Panel B odd ratios post-IPW-PS and adjusted 
for the most relevant clinical outcomes.
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Introduction: Multidrug-resistant (MDR) bacteria remains a health 
threat to intensive care unit (ICU) patients worldwide. These rates 
might have been further aggravated by the impact of COVID-19, with 
secondary nosocomial infections being reported in higher rates, with 
higher antibiotic consumption, potentially leading to increased risk 
of MDR. We aimed to describe the prevalence of ventilator-associated 
pneumonias (VAP), caused by MDR bacteria, and to describe their clin-
ical characteristics and outcomes.
Methods: Single center retrospective cohort study performed at two 
ICU of a university hospital. All adult mechanically ventilated (MV) 
patients, admitted between 2018 and 2022, were included if they pre-
sented a positive lower respiratory tract sample, due to clinical suspi-
cion of VAP. Patients were divided according to the occurrence of VAP 
by MDR pathogen, and according to their occurrence before or after 
the beginning of COVID-19 pandemic (2020).
Results: 126 patients were included, and 37 of the observed VAPs 
were caused by MDR. No differences were found between MDR and 
non-MDR VAP patients in demographic and clinical characteristics 
or in ventilatory, vasopressor or renal supports. Furthermore, these 
patients did not differ in ICU length-of-stay or 28-day mortality rates. 
On the other hand, patients with VAP after 2020 (n = 72; 36 had COVID-
19 pneumonia at admission) had significantly lower rates of isolation 
of MDR bacteria, and higher rates of invasive multiorgan support. 
Moreover, at sampling dates, VAP patients after COVID-19 pandemic 
presented lower  PaO2/FiO2 and higher C-reactive protein serum levels. 
These patients also had higher ICU length-of-stay but lower mortality 
rate (p = 0.004 and log-rank test p = 0.03, Figure).
Conclusions: Critically ill patients undergoing invasive MV during and 
after COVID19 pandemic appear to present lower rates of MDR path-
ogens causing VAP and lower mortality rates despite higher need of 
organ support requirements and ICU length-of-stay.

Figure (abstract P204) Kaplan–Meier survival analysis of mechani-
cally ventilated patients with VAP diagnosis before and after COVID-19 
pandemic.
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Introduction: Critically ill patients present unpredictable changes in 
the pharmacokinetics of different drugs [1]  including linezolid (LZD) 
[2], increasing the risk of toxicity due to accumulation and the risk of 
underdosing with therapeutic failure. This study aimed to assess the 
importance of TDM of LZD in patients admitted to an Intensive Care 
Unit (ICU) of a tertiary hospital.
Methods: Retrospective study of patients admitted to a multipurpose 
ICU between 2022/11 and 2023/07, who received treatment with LZD 
and performed TDM. To determine LZD exposure, minimum concen-
trations  (Cmin) and maximum concentrations  (Cmax) were measured 
after a minimum of 3 treatment administrations. The primary endpoint 
were the achievement of a Cmin of LZD between 2 and 8  mg/L and 
AUC > 100  µg/mL/h. Secondary endpoints included analysis of TDM-
guided dose adjustments.
Results: A total of 56 patients were included (Table). Most patients 
upon admission had medical pathologies (53.4%). The median dura-
tion of LZD treatment in the ICU was 8 days [4.0–10.5]. The therapeutic 
range was achieved at the first measurement in 16/56 patients (28.6%) 
with a median  Cmin 2.6 [1.5–6.9] mg/L, median AUC 137.5 [88.0–250.8] 
µg/mL/h. After TDM-guided dose adjustments, a total of 26 patients 
(46.4%) were within therapeutic range after a median of 2.8 [1.5–3.8] 
days. After 2 TDM adjustments, 31 patients (55.4%) were within 
therapeutic range after a median of 1.6 [1.0–2.9] days. In 21 patients 
(37.5%), therapeutic levels were not reached, 25% had subtherapeutic 
levels and 12.5% had toxic levels. In 19 patients (33.9%) after reach-
ing therapeutic levels, maintaining dose and administration interval 
resulted in toxic or subtherapeutic levels.
Conclusions: Use of TDM in critically ill patients under LNZ treatment 
increases the probability of reaching the therapeutic target, reducing 
the risk of underdosing.
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Table (abstract P205) Demographic and clinical characteristics of 
LZD-TDM patients

Characteristic Result

Age, years, median [IQR] 64.5 [53.5–74.0]

Male, n (%) 42 (75.0%)

Body mass index, Kg/m2, median [IQR] 30.9 [27.9–34.9]

SOFA score, median [IQR] 11.0 [9.0–13.5]

SAPS 3, median [IQR] 73.0 [60.3–82.8]

Creatinine clearance mL/min, median [IQR] 32.6 [7.0–82.9]

Renal replacement therapy, n (%) 24 (42.9%)

Septic shock n (%) 51 (91.1%)

IQR – interquartile range
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Introduction: Clostridium perfringens (hereinafter C. perfringens) is 
known as the causative agent of gas gangrene resulting from trauma, 
but it can also be a causative agent of food poisoning and sepsis. The 
development of gas-producing liver abscess is often accompanied by 
intravascular hemolysis, leading to a rapid and frequently fatal course 
within a short period.
Methods: From April 2010 to April 2023, patients admitted to our 
hospital were studied retrospectively for cases of gas-producing liver 
abscess with C. perfringens detected in blood cultures. Data including 
age, underlying conditions, presence of intravascular hemolysis, treat-
ment, mortality rate, and time from admission to death were extracted 
from our medical chart.
Results: The results are presented in the Table. There were a total of 
9 cases of gas-producing liver abscess caused by C. perfringens, with 
a median age of 77  years (range: 74–82). Malignant tumors were 
observed in 66.7% (6/9 cases), and diabetes was noted in 44.4% (4/9 
cases). During examination at the emergency department, intravas-
cular hemolysis was observed in 88.9% (8/9 cases), and 66.7% (6/9 
cases) underwent drainage in addition to antibiotic treatment. A 
total of 55.6% (5/9 cases) resulted in mortality, with a median time 
from admission to death of 24  h (range: 19–94). Several cases with-
out underlying conditions such as malignant tumors or diabetes have 
been observed to have long-term survival.
Conclusions: Gas-producing liver abscess caused by C. perfringens tends 
to occur in immunocompromised patients such as those with malignant 
tumors or diabetes. This condition is characterized by the rapid develop-
ment of intravascular hemolysis, leading to a swift progression to death. 
In cases of gas-producing liver abscess with concurrent intravascular 
hemolysis, early initiation of drainage and antibiotic treatment with 
consideration for C. perfringens is desirable. However, even with prompt 
treatment, survival is often challenging in many cases.

Table (abstract P206) Results

Variable All n = 9

Age median (IQR) 77 (74–82)

Malignancy n% 66.7% (6/9)

Diabetes n% 44.4% (4/9)

Intravascular hemolysis n% 88.9% (8/9)

Drainage n% 66.7% (6/9)

Death n% 55.6% (5/9)

Hospitalization‑death time median (IQR) 24 (19–94)
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High dose nebulized colistin improves mortality in bacteremic 
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Introduction: Acinetobacter baumannii (AB) is a difficult- to-treat (DTR) 
pathogen that causes ventilator-associated pneumonia (VAP) asso-
ciated with high mortality. In order to improve the outcome of such 
infections nebulized colistin (NC) was introduced with promising but 
conflicting results on mortality in earlier studies. Currently, NC is used 
at a much higher daily dose from that used previously. Nevertheless, 
there is little evidence on the effect of high dose NC in the outcome of 
AB VAPs, especially in the current era where the percentage of colistin 
resistant AB strains is rising.
Methods: We conducted a retrospective study comparing bacteremic 
AB VAP that were treated with NC with those that were not.
Results: Overall, 59 patients (21 treated and 38 not treated with 
NC) were included. The 28-day mortality and 7-day mortality were 
significantly lower in the patient group treated with NC (52.4% 
vs. 78,9%, p = 0.034) and (9.5% vs. 47.4%, p = 0.003) respectively. 
Patients treated with NC had a higher percentage of sepsis resolu-
tion by day 7 (38.1% vs. 13.5%, p = 0.023) and were more likely to be 
off vasopressors by day 7 (28.6% vs. 8.1%, p = 0.039). There was no 
statistical difference among the two groups in their baseline charac-
teristics or complications.
Conclusions: The addition of NC in the treatment regime of AB VAP 
improves patients’ mortality.
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Introduction: Primary objective: to assess the safety of inhaled liposo-
mal amphotericin B (ABL-inh) in mechanically ventilated (MV) patients 
through a patient safety-focused protocol. Secondary objective: to 
analyze the efficacy of ABL-inh prophylaxis in patients at risk of inva-
sive pulmonary aspergillosis (IPA) [1].
Methods: Retrospective study in the ICU (June 2021–2023). Included 
MV patients receiving ABL-inh for > 7  days. Administration protocol: 
ABL-inh nebulization (25 mg/48 h), Aerogen® nebulizer, reconstitution 
with water, active humidification system, and post-nebulization filter 
replacement. Recorded complications: bronchospasm and expira-
tory valve obstruction with/without clinical repercussions. Efficacy of 
ABL-inh prophylaxis defined as absence of IPA during ICU stay. Demo-
graphic data, severity scores, ABL-inh indication, and clinical outcomes 
collected. Results expressed as mean ± standard deviation.
Results: 35 patients received ABL-inh. Epidemiological data and out-
comes in the Table. 85.7% (30/35) received ABL-inh prophylaxis; 40% 
(12/30) hematologic/oncologic/immunosuppressed patients, 60% 
(18/30) other risk factors along with environmental conidia contami-
nation (> 15 CFU/m3). 5 patients received ABL-inh as adjunctive ther-
apy. Complications associated with ABL-inh observed in 17.1% (6/35) 
of patients: 3 with resolved bronchospasm upon ABL-inh withdrawal, 
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2 with expiratory valve obstruction without clinical impact, and 1 with 
a limited episode of hypoxemia due to expiratory valve obstruction. 
ABL-inh prophylaxis was effective in 80% (24/30). 4/6 who developed 
IPA under prophylactic treatment were high-risk immunosuppressed 
patients.
Conclusions: Administration of ABL-inh in MV patients was safe and 
well-tolerated. Implementation of an ABL-inh protocol could be effec-
tive in preventing complications, favorably tipping the risk–benefit 
balance for MV patients at risk of IPA.

Reference
1. Intensive Care Med. 2022;48:360–361
 

Table (abstract P208) Epidemiological data

Characteristic (n = 35 patients)

SOFA score (mean ± SD) 8.10 ± 3.43 points

APACHE score (mean ± SD) 17.93 ± 4.78 points

ICU length of stay (mean ± SD) 48.89 ± 28.82 days

Days of mechanical ventilation (mean ± SD) 41.20 ± 24.63 days

Days of ABL‑inh (mean ± SD) 17.06 ± 11.84 days

Complications (%) 6/35 (17.1) patients

Development IPA under prophylactic treatment (%) 6/30 (20%) patients
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Introduction: Invasive mycoses are linked to higher mortality and 
morbidity. Most of these infections are hospital acquired, are more 
frequent in intensive care units and account approximately for 15% of 
healthcare related infections [1].
Methods: Ecologic observational study which collected data from The 
National Administrative Department of Statistics.
Results: Nine hospitals in Santander, Colombia, reported 768 hospi-
tal acquired infections in adults. Approximately 9.8% of those infec-
tions were caused by Candida spp. Most of the cases occurred in male 
patients (54.6%), with an average age of 59  years. Most of the cases 
are caused by Candida albicans and Candida tropicalis, 46% and 32% 
respectively. The most common infection sites were the urinary tract 
and the bloodstream. The average mortality rate was 22.6% between 
2016 and 2022. The average age of patients who died was higher than 
those who survived (57 years and 62 years, respectively) but there was 
no statistically significant association between average age and mor-
tality (p = 0.33).
Conclusions: Most cases are diagnosed in male patients. The main 
etiological agents are Candida albicans and Candida tropicalis, and 
non-albicans species are becoming relevant pathogens that cause 
many invasive mycoses in this series as well as other reported ones. In 
this case series Candida spp. isolates were isolated mainly in urine and 
blood culture with little representation of other sample types. Age 
has been identified as a relevant risk factor, with most cases occur-
ring in patients older than 60  years old. The average mortality rate 
reported in this case series was 22.6%, with previously reported mor-
tality rates as higher as 40–50%. Change in the number of confirmed 
Candida spp. infections between 2020 and 2021 probably attributed 
to an increase in the number of ICU patients due to the COVID-19 
pandemic.
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Introduction: Tuberculous meningitis is a manifestation of extrapul-
monary tuberculosis, developing in 1–5% of the approximately 10 mil-
lion cases of TB worldwide. Is the most lethal form of Mycobacterium 
tuberculosis infection [1].
Methods: Collected data from the National Administrative Depart-
ment of Statistics between 2007 and 2022 [2]. Univariate analysis 
included central tendency measures depending on data nature and 
distribution, bivariate analysis included X2 test for independence and 
logistic regression modeling to obtain OR’s with their corresponding 
95% Confidence Intervals. The statistical significance of the tests was 
defined as p < 0.05.
Results: A total of 5657 patients were obtained. The age range was 
1 to 85  years. There were 127 cases of migrant population, 91% of 
the patients were hospitalized at the time of the report. The male to 
female presentation ratio is 2:1. Mortality by age group is higher in 
Senior 29.8 and was explored as a risk factor for mortality with a sta-
tistically significant P. Mortality is higher in the group of hospitalized 
patients 24.6% compared to non-hospitalized patients 7.2%. Mortality 
in the migrant population and the general population is the same. The 
population with a subsidized type of social security has a mortality of 
26.4% compared to 19.3% for the contributory type.
Conclusions: This is the largest series reported by a country. We found 
statistically significant risk factors associated with mortality to be age 
over 65 years, affiliation to subsidized regime, hospitalized at the time 
of diagnosis, there is no association between geographical location 
and mortality, we also identified that hospitals with lower number of 
cases have higher mortality.

References
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Introduction: Community-acquired pneumonia (CAP) in immunocom-
promised patients represents a heterogeneous group with outcomes 
and specific pathogens related to the immunosuppression state. This 
study aims to determine which cause of immunosuppression is associ-
ated with a higher risk of in-hospital mortality in immunosuppressed 
adults diagnosed with CAP admitted to the intensive care unit (ICU).
Methods: An observational prospective cohort study was performed 
based on the MIMIC-IV database. Adult patients with CAP and immuno-
suppression admitted to the ICU during the first 24 h between 2008 and 
2019 were included. The total cohort was subcategorized according to 
immunosuppression cause (i.e., solid tumor, hematological tumor, auto-
immunity status, transplant status, asplenia, human immunodeficiency 
virus [HIV], sickle cell disease, and inflammatory bowel disease). A mul-
tivariate logistic regression model was developed to evaluate the rela-
tionship between immunocompromise and in-hospital mortality.

https://www.datos.gov.co/
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Results: A total of 1776 patients were included; 58.89% were male with a 
median age (IQR) of 68 (56–79). Solid tumor was the most frequent cause 
of immunosuppression (55.68% [989/1776]), followed by hematologic 
tumor (17,3% [307/1779]). A quarter of the cohort (25.11% [446/1776]) 
had an etiological microbial isolation. Typical bacterial pathogens related 
to CAP were the most frequently isolated (57.39% [256/446]). A total of 
71,6% (1274/1779) of patients died during the hospital admission. Older 
age and solid tumors were associated with a two-fold increase in mortal-
ity risk among CAP patients with immunosuppression (Table).
Conclusions: This study exposes that among immunosuppressed 
patients with CAP, solid tumor is strongly associated with in-hospital 
mortality, and each immunosuppression cause represents a different 
mortality risk for this population. Immunosuppressed patients with 
CAP might have different clinical outcomes according to the etiology 
of their immunosuppression and should be addressed individually.

Table (abstract P211) Univariate and multivariate analysis of immu-
nosuppression cause and in-hospital mortality in immunosuppressed 
patients with CAP admitted to ICU

Variables Univariate 
analysis OR 
(95% CI)

p value Multivariate 
analysis OR 
(95% CI)

p value

Age 1.03 (1.99–3.03)  < 0.01 1.02 (1.01–1.03)  < 0.01

Solid tumor 2.46 (1.99–3.03)  < 0.01 1.88 (1.48–2.38)  < 0.01

Asplenia 0.23 (0.12–0.59) 0.01 0.38 (0.16–0.88) 0.03

HIV/AIDS 0.53 (0.35–0.82) 0.01 0.88 (0.56–1.39) 0.59

Inflammatory 
bowel disease

0.47 (0.30–0.74) 0.01 0.60 (0.38–0.95) 0.03

Autoimmune 
status

0.51 (0.36–0.73)  < 0.01 0.67 (0.46–0.97) 0.03

Hematological 
tumor

1.12 (0.85–1.48) 0.45
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Introduction: SCORE2 is a combination of multiple commonly meas-
ured patient characteristics that is suggested by the Food and Drug 
Administration of the USA as a tool for early recognition of patients 
with COVID-19 at risk for progression into severe respiratory failure. It 
is investigated if this score can also identify patients with community 
acquired pneumonia (CAP) at risk for unfavorable outcome.
Methods: ACCESS is a prospective, double-blind randomized con-
trolled trial (EudraCT 2020-004452-15; ClinicalTrials.gov NCT04724044) 
investigating early clinical anti-inflammatory responses of clarithro-
mycin treatment in CAP. The prognostic performance of SCORE2 was 
analyzed in the 133 patients allocated to the comparator arm receiv-
ing treatment with standard of care antibiotics and placebo. SCORE2 
was calculated using three binary variables from the medical history 
(chronic renal disease, stroke, smoking) and the cutoffs from 5 contin-
uous variables (urea, SOFA score, neutrophil to lymphocyte ratio (NLR), 
age, hemoglobin). Survival analysis for 28-day mortality was done.
Results: Ninety-eight patients had SCORE2 < 3 and 35 patients 
SCORE2 3 or more. 3.8% and 20.6% respectively progressed into acute 
respiratory distress syndrome (ARDS) and need for mechanical venti-
lation the first 8 days. 28-day mortality was 7.7% and 30.8% respec-
tively (Figure).

Conclusions: SCORE2 is an easy applicable score for the early detec-
tion of patients with CAP at risk for progression into ARDS and death.

Figure (abstract P212) 28-day mortality by the degree of SCORE2.
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Introduction: Improving patient outcomes with optimal resource use 
is a major challenge.The Standardized Resource Use (SRU) is an  indi-
cator widely applied to analyze ICU efficiency  [1]. However, it is well-
known that when evaluating some specific conditions, traditional 
scoring systems tend to do worse [2]. Community-acquired pneumo-
nia (CAP) remains a leading cause of morbidity and mortality, with 
many aspects of treatment to be better understood [3].  Recently, a 
multicenter study has developed and validated a data-driven meth-
odology to evaluate ICU efficiency using machine learning (ML) tech-
niques with better calibration and more accuracy  [2,4]. The SLOSR 
(Standardized Length of Stay Ratio) provides a more reliable and 
potentially actionable indicator to assess ICU performance [5]. This 
work aims to validate the SLOSR in a subgroup of CAP patients.
Methods: We included 45,866 CAP admissions, from January 2019 to 
December 2023, in 85 general ICUs of a Brazilian hospital network. 
We proposed the SLOSR to evaluate ICU efficiency in this subgroup of 
patients, which uses the prediction model proposed by Peres et al. [4]. 
To demonstrate SLOSR models, we used R2, calibration plots, and fun-
nel plots.
Results: The calibration showed a high concordance between 
observed and expected ICU LoS estimates per ICU for SLOSR  (R2 = 0.89) 
(Figure). In the funnel plot, the median SLOSR was 1.00 (0.8–1.23) (Fig-
ure). Seven ICUs were outside the higher 99% control limit. SLOSR 
presented a high concordance to obtain a standardized metric for ICU 
efficiency in a specific subgroup population of CAP.
Conclusions: The SLOSR is a new metric that can be used to evalu-
ate  ICU efficiency in subgroup of CAP patients with high calibration 
and accuracy.
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Figure (abstract P213) A Calibration of SLOSR model in terms of 
observed and predicted LoS in ICU level for ICU CAP patients. B Funnel 
plot of SLOSR for ICU CAP patients.
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Introduction: An accurate diagnosis is critical to reducing mortality in 
people with lower respiratory tract infections (LRTIs) which have been 
recognized as the fifth-leading cause of mortality globally. Current 
microbiological culture is time-consuming, and nucleic acid amplifica-
tion-based molecular technologies cannot distinguish between colo-
nization and infection. Previously, we described the development of a 
sampling system for effectively capturing biomolecules from human 
breath, and identified a new class of proteoform markers of protease 
activation, termed proteolytic products of infection (PPI), for poten-
tially detecting LRTIs [1].
Methods: Here, we further present an in  vitro assay by designing a 
specific substrate-sensor to human neutrophil elastase (HNE), which 
is highly up-regulated in LRTIs. The sensor is an HNE substrate that is 
cleaved by the enzyme with higher sensitivity and specificity, yielding 
higher resolution. We then applied this in vitro assay to breath samples 
collected from both intubated patients and healthy volunteers (Figure 
panels A–B).
Results: The findings revealed that the LRTI group demonstrated a 
significant mean differential, showing a 9.8-fold elevation in measured 
HNE as compared to the non-LRTI group, and a 9.2-fold compared to 

healthy volunteers (Figure panels C–D). The in vitro assay’s diagnostic 
potential for LRTIs was assessed by constructing an ROC curve, result-
ing in an AUC value of 0.987 (Figure panel E). Using an optimal thresh-
old for HNE at 0.2 pM, the sensitivity was determined to be 1.0 and the 
specificity to be 0.867. Further correlation analysis revealed a strong 
positive relationship between the measured HNE-activity and the pro-
tein concentration in the breath samples.
Conclusions: Our results demonstrate that this breath-based, in-vitro 
assay provides high diagnostic performance for LRTIs, suggesting that 
the technology may be useful in the near term for the accurate diagnosis 
of LRTIs in critical care.

Reference
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Figure (abstract P214) (A, B) Schematic of breath collection from 
intubated patients on mechanical ventilation in ICU and from healthy 
volunteers using a facial mask. C Boxplot display of the distribution 
of natural-log-transformed HNE measurements. D Representative 
MALDI-TOF spectra of breath samples collected from different groups. 
E Receiver operating characteristic (ROC) curve analysis for the in vitro 
assay performance.
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Introduction: Sepsis is associated with significant morbidity and mor-
tality. The aim of this audit was to assess the impact of the introduc-
tion of ‘the Sepsis Golden Hour Algorithm’ on outcomes of patients 
admitted to the ICU with sepsis and compare with previous prospec-
tive audits done between 19/03/19 and 19/11/19 (2019).
Methods: Prospective re-audit of patients admitted to the ICU at the 
Royal Surrey NHS Foundation Trust from 01/08/21 to 31/03/22 (2021) 
with a diagnosis of sepsis as per Sepsis 3 definition [1]. The following 
parameters were compared with previous audit data: administration 
of antibiotics within 1 h of sepsis diagnosis, associated organ dysfunc-
tion and ICU and hospital outcomes. Appropriate statistical analysis 
was applied.
Results: Comparative analysis of both audits in the Table. Further com-
parison of results between 2021 and 2019 audits respectively were as 
follows: The number of male patients were 41 (64%) versus 71 (60%). 
Blood cultures were done in 47 (74%) versus 40 (44%) patients and 
sepsis 6 was delivered in 26 (41%) versus 61(51%) patients within an 
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hour. Senior review was done within 2 h in 35 (55%) versus 63 (53%) 
patients. Vasopressors were administered in 48 (75%) versus 96 (81%) 
patients. Noninvasive ventilation was required in 21 (33%) versus 43 
(36%) and Invasive Ventilation in 14 (22%) versus 38 (32%) patients. 
Renal replacement therapy was delivered to 7 (11%) versus 18 (15%) 
patients.
Conclusions: The number of patients who had received antibiotics 
(94%) substantially increased when compared to previous audit (74%). 
This could have had an impact on the decrease in length of ICU and 
hospital (p = 0.002) stay and also the reduction in hospital mortality 
from 28.6% to 18.75% (p = 0.003). Compliance to the administration of 
timely antibiotics was enabled by the Sepsis Golden Hour Algorithm 
but there was still room for improvement with the other components 
of the Sepsis 6.

Reference
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Table (abstract P215) Comparative analysis of audits

Variable Aug 21–March 22 
(2021)

March 19–Nov 
19 (2019)

p value

Number of 
patients

64 119

Mean age (years) 65.5 (SD 14.243), 
range: 19–90

65.7 (SD 14.470) 
Range: 18–96

Antibiotics within 
1 h

62 (94%) 88 (74%)

Mean length of 
stay in ICU (days)

5.1 (SD 6.286), 
range: 0–38

7.689 (SD 9.847) 
Range: 0–47

p = 0.06

Mean length of 
stay in hospital 
(days)

16.66 (SD 16.123), 
range: 0–84

26.317 (SD26.455) 
Range: 1–149

p = 0.002

ICU mortality 12 (18.75%) 19 (16%) p = 0.486

Hospital mortality 12 (18.75%) 34 (28.6%) p = 0.003
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Introduction: Enibarcimab is a non-neutralizing monoclonal anti-
adrenomedullin (ADM) antibody, aimed to improve endothelial barrier 
function in septic shock. AdrenOSS-2 was a double-blind, randomized, 
placebo-controlled, biomarker-guided, phase II trial of enibarcimab 
in septic shock patients. Elevated bio-ADM plasma concentration at 
baseline (> 70  pg/mL) was required for inclusion. Circulating dipepti-
dyl-peptidase 3 (cDPP3) measured in a central lab was used to exclude 
patients unlikely to respond to enibarcimab treatment. Omission of 
patients with cDPP3 > 70  ng/mL at baseline was prespecified in the 
statistical analysis plan for the assessment of 28-day mortality.
Methods: All-cause mortality for 28-day follow-up was evaluated 
and Kaplan–Meier plots were generated comparing enbarcimab 

(combined doses) vs. placebo as specified in the trial protocol and sta-
tistical analysis plan.
Results: 301 patients were enrolled in the full analysis population, 35 
(23.5%) and 42 (27.6%) patients died in the enibarcimab and placebo 
group, respectively (HR 0.84, p = 0.439). In the prespecified subgroup 
of cDPP3 ≤ 70  ng/mL (n = 269 patients), 28-day mortality tended to 
decrease to 18.0% (n = 23) in the enibarcimab group, whereas mor-
tality rate in the placebo group remained 26.2% (n = 37) resulting in 
a HR of 0.65 (p = 0.106) (Figure). Treatment groups remained balanced 
across all demographic and baseline characteristics in the prespeci-
fied subgroup. The safety profile also remained unchanged regarding 
number and frequency of adverse events (AE). The positive treatment 
effect of enibarcimab improved further when cDPP3 thresholds 
of ≤ 50 ng/mL (n = 249) and ≤ 30 ng/mL (n = 195) were applied, result-
ing in a significant reduced 28-day mortality with enibarcimab in the 
subgroup of DPP3 ≤ 30 ng/mL (HR 0.31, p = 0.004).
Conclusions: These previously unpublished data from the AdrenOSS-2 
trial show that a precision medicine approach using bio-ADM and 
cDPP3 for patient selection can overcome patient heterogeneity in 
septic shock leading to improved mortality.

Figure (abstract P216) Kaplan–Meier of 28-day mortality after eni-
barcimab/placebo infusion, based on circulating dipeptidyl peptidase 
3 (cDPP3) stratification. Data are displayed for the prespecified sub-
group of cDPP3 ≤ 70 ng/mL (top) and the subgroup of cDPP3 ≤ 30 ng/
mL (bottom). Both enibarcimab dosing groups were combined.
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Introduction: The release of neutrophil extracellular traps (NETs) rep-
resents an important mechanism of pathogen defense by neutrophils. 
However, in case of dysregulated immune responses (as in severe 
lung infectious diseases), overwhelming NET formation can be detri-
mental [1]. Trimodulin is a polyvalent immunoglobulin preparation 
(~ 23% IgM, ~ 21% IgA and ~ 56% IgG) in development for the treat-
ment of hospitalized patients with severe respiratory tract infections 
(e.g. sCAP). The immunomodulatory activity of trimodulin on neutro-
phils was shown  in vitro  and  by analysis of clinical trial data [2]. The 
aim of this study is to investigate if modulation of NET release could be 
another relevant immunomodulatory mode of action for trimodulin.
Methods: Neutrophils were isolated from healthy donors and NET 
release was induced by PMA or immune complexes (heat aggregated 
IgA or IgG). Trimodulin, IVIg or buffer were added and NET release was 
measured by cytox green fluorescence intensity. Furthermore end-
point measurements of NET markers were performed.
Results: The addition of trimodulin to PMA- or immune complex stim-
ulated neutrophils leads to a strong dose-dependent reduction of NET 
release (up to 57% reduction in amount of external DNA compared to 
untreated control), while standard IVIg has only little effect. Mechanis-
tically trimodulin and standard IVIg seem to condense the NETs, but 
there are no distinct effects on the measured NET markers.
Conclusions: The results of this in vitro study demonstrate that modu-
lation of NET release may be a viable mode of action for trimodulin, 
which may be relevant in the treatment of severe lung infectious dis-
eases. The superior immunomodulatory effects of trimodulin on neu-
trophils could be mediated by the additional IgM and IgA antibodies 
within trimodulin. Further studies are needed to unravel the mecha-
nism and clinical relevance of these findings.

References
1. Porto BN et al. Front Immunol. 2016;7:311
2. Singer M et al. Crit Care. 2023;27:436

P218  
Probiotics as modifiers of the innate immune response in COVID‑19 
and ARDS: a case–control study
I Mitrou, C Psarrakis, N Antonakos, K Leventogiannis, E 
Giamarellos‑Bourboulis
National and Kapodistrian University of Athens, 4th Department 
of Internal Medicine, Medical School, Athens, Greece
Critical Care 2024, 28(Suppl 1): P218

Introduction: There is controversy if probiotic intake may be benefi-
ciary or not for patients with COVID-19. We hypothesized that innate 
immune responses in COVID-19 may differ by severity and modulated 
by probiotics.
Methods: Participants with confirmed COVID-19 infection were 
enrolled in the study between March 2020 and December 2021 and 
classified into patients with and without ARDS (acute respiratory dis-
tress syndrome). Peripheral blood mononuclear cells (PBMCs) are iso-
lated and stimulated with probiotics. The studied probiotics were a 
commercially available preparation of Saccharomyces boulardii, Bifido-
bacterium lactis BB-12, Lactobacillus acidophilus LA-5 and Lactobacillus 
plantarum  (Lactolevure, UniPharma, Athens, Greece). The concentra-
tions of tumour necrosis factor (TNF)alpha, interleukin (IL)-1beta, and 
IL-6 were determined in cell supernatants by enzyme-linked immuno-
sorbent assay. The same experimental procedure was performed for 
healthy volunteers.

Results: Experiments were done with 20 healthy volunteers, 19 
patients without ARDS and 39 patients with ARDS. Results showed 
that probiotics do not change the production of IL-6 but decrease the 
production of TNFalpha and IL-1beta (Figure).
Conclusions: Results suggest that probiotics may modulate the 
production of some of the pro-inflammatory cytokines in severe 
COVID-19.

Figure (abstract P218) Cytokine production capacity by PBMCs in 
the presence of probiotics.
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Introduction: The optimal timing of tocilizumab treatment during the 
disease course of COVID-19 has yet to be adequately defined in the 
context of randomised controlled trials, and the effect of tocilizumab 
on real-world populations remains unclear. We examined the effect of 
different timing of tocilizumab, on mortality, in a cohort of adults with 
COVID-19.
Methods: All adults (≥ 18 years old) with confirmed COVID-19 admit-
ted to four hospitals in the West of Scotland between 8th Jan 2021 and 
31st March 2021 and who received tocilizumab were included in a ret-
rospective cohort study. Patients were assigned to either an early (day 
0 or day 1 of admission) or late (days 2–7 of admission) cohort based 
on tocilizumab initiation. The primary outcome was 90  day all-cause 
mortality, in early versus late cohorts. Secondary outcomes were 28 
and 180 day all-cause mortality.
Results: 203 patients were included (138 in the early cohort and 65 in 
the late cohort).  Mortality was significantly higher in the late cohort 
compared to the early cohort (adjusted OR 3.33; CI 1.29 to 8.54; 
p = 0.012). The secondary outcomes demonstrated the same effect 
with higher rates of death at 28 days (late cohort adjusted OR 3.28; CI 
1.23 to 8.75; p = 0.018) and 180 days (late cohort adjusted OR 3.70; CI 
1.45–9.45; p = 0.006). This effect was seen whether the outcome was 
adjusted or unadjusted. Mortality at 90  days in the early cohort was 
22% (n = 30) compared to 45% (n = 29) in the late cohort (p < 0.001) 
(Figure).
Conclusions: Early administration of tocilizumab within the first 
2 days of hospitalisation was associated with significant survival bene-
fit compared to late exposure. Late administration was associated with 
particularly high mortality.
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Figure (abstract P219) Kaplan–Meier curve for survival through 
90 days.
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Introduction: Pediatric sepsis is a major life threat due to multiple 
organ failure (MOF) progression and resistance to conventional thera-
pies. Extracorporeal hemoperfusion (EH) using Efferon LPS adsorber 
abrogates MOF and halts septic shock (SS) in adult patients [1]. Here, 
we report case series of children with sepsis to assess the feasibility 
and safety of EH with a new pediatric Efferon LPS NEO device (PE).
Methods: PE contains porous polymeric scaffold with the surface-
immobilized LPS-selective ligand. Seventeen children (9 girls) with 
sepsis (10 with SS), average age and range: 26 (1–159 months), were 
included in the study following Ethical Committee approval. Children 
received two treatments, lasted ≥ 4 h, 24 h apart, with PE. The blood 
cell count, levels of C-reactive protein (CRP), procalcitonin (PCT), cre-
atinine, urea, ALT and AST were monitored on days 0, 1, 2, 3, 5, 7 and 
14. Plasma IL-1b, IL-6 and TNF were determined on days 0 and 3 after 
the inclusion into the study. STATA 16.0 (StataCorp, USA) were used to 
assess significance.

Results: In SS patients, EH resulted in: (a) early abrogation of shock 
as confirmed by a decrease in vasopressors dose (Figure panel D), (b) 
MOF reversal as determined by pSOFA (p = 0.003, Figure panel A), (c) 
lower creatinine (p = 0.006, Figure panel C) and C-reactive protein lev-
els starting from days 2–3, (d) increases in  PaO2/FiO2 index on days 7 
and 14 (p = 0.004, Figure panel B). Children exhibited significantly 
decreased cytokines levels concentration in 72  h post-EH (Figure 
panels F and G). In non-SS children, the cell ratio-based biomarkers 
exhibited early vs late prognosis for SII and NLR (Figure panels I and H, 
respectively). Decreased thrombocyte levels on days 1–3 post-EH were 
normalized on day 7. Only 2 of 17 most severely ill children with refrac-
tory SS have deceased by the 60 day.
Conclusions: These results argue for feasibility and safety of EH with 
PE in pediatric sepsis.
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1. Rey et al. Shock. 2023;59:846–854

Figure (abstract P220) Clinically relevant effects of hemoperfusion 
with Efferon LPS NEO in children with sepsis. Notes: *p < 0.05 versus 
day 0. VIS—vasoactive-inotropic score (summation of all adminis-
tered inotropes); NLR—neutrophil /lymphocyte counts ratio; SII—sys-
temic immune inflammation index: platelet × neutrophil/lymphocyte 
counts.
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Introduction: The international COSMOS (CytOSorb®  TreatMent Of 
Critically Ill PatientS) registry tracks utilization patterns and clinical 
outcomes of the CytoSorb® hemoadsorption device in real-world criti-
cal care settings.
Methods: Data is collected at various points: before and during Cyto-
Sorb®, 24 h after treatment, at Intensive Care Unit (ICU) and hospital 
discharge, and day 90 (+ 20). T-tests or Wilcoxon rank sum tests are 
used for continuous variables and data are presented as mean ± stand-
ard deviation or median [interquartile ranges].
Results: A total of 100 patients (30% female, age 58.6 ± 15.89) 
from 12 sites were included in this analysis. CytoSorb® was applied 
for various critical care indications (Figure), mean number of used 
adsorbers was 2.5 ± 2.14. Mean APACHE II was 23.5 [15.0, 30.0] and 
SOFA score 12.0 [9.0, 14.0] over the whole cohort with an actual ICU-
mortality rate of 40.4% and a median ICU stay of 17 [10.0, 27.0] days. 
In the sepsis sub-cohort median SOFA score before CytoSorb® Ther-
apy was 13.0 [11.0, 15.0] whereas actual ICU-mortality was 41.5%, 
lower than expected according to SOFA score. The platform used 
for integration of CytoSorb®  was continuous renal replacement 
therapy  (CRRT) (70.8%), standalone hemoperfusion (13.5%), extra-
corporeal membrane oxygenation (ECMO) (12.4%), and the remain-
ing slow low efficiency dialysis (SLED) or intermittent hemodialysis. 
Compared to baseline significantly lower plasma levels for lactate 
(p < 0.0001) and creatinine (p < 0.0001) were observed after Cyto-
Sorb® treatment whereas albumin did not change (p = 0.315). Mean 
norepinephrine (NE) dosage went down significantly from 0.909 to 
0.386  µg/kg/min (p = 0.030) and NE/MAP ratio from 0.012 to 0.005 
(p = 0.033).
Conclusions: The International COSMOS Registry delivers real 
world data and depicts a broad variety of indications and plat-
forms for integration of the device. Lactate, creatinine, and need 
for norepinephrine decreased significantly during CytoSorb® 
treatment.

Figure (abstract P221) Number* and type of indications for Cyto-
Sorb® Therapy (*multiple indications may apply for certain patients).
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Introduction: It is unclear how often significant mortality reduction 
shown in single-center randomized controlled trials (sRCTs) involv-
ing critically ill patients are confirmed by subsequent multicenter 
randomized controlled trials (mRCTs). The aim of this systematic 
review was to evaluate if statistically significant mortality reduction 
of sRCTs were confirmed by subsequent mRCTs.
Methods: We searched PubMed for sRCTs published in the New 
England Journal of Medicine, JAMA, or Lancet, from inception until 
December 31, 2016. Studies reporting a statistically significant mor-
tality reduction using any treatment (drug, technique, or strategy) 
among adult critically ill patients were included in this review. We 
then searched for subsequent mRCTs addressing the same research 
question of the sRCT, and compared the consistency between sRCTs 
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and mRCTs in terms of mortality findings when any mRCT was 
available.
Results: We identified 19 sRCTs showing a significant mortality reduc-
tion in critically ill adults, with 16 sRCTs followed by at least one subse-
quent mRCT (24 trials in total). Among these 16 sRCTs, one (6%) was 
followed by a mRCT confirming a significant mortality reduction; 14 
(88%) were followed by mRCTs with no significant mortality difference 
(Figure). The positive finding of one sRCT (6%) on intensive glycemic 
control was contradicted by a subsequent mRCT showing a significant 
mortality increase.
Conclusions: Significant mortality reduction shown by sRCTs is rarely 
replicated by subsequent mRCTs. The findings of sRCTs should be con-
sidered hypothesis-generating. Clinicians should wait for multicentric 
validation before changing practice.
Acknowledgements: This study was registered in the PROS-
PERO International Prospective Register of Systematic Reviews 
(CRD42023455362). This study was published in November 2023 (Crit 
Care 27:465).

Figure (abstract P222) Mortality findings in multicenter randomized 
trials following positive single-center trials. RCT randomized con-
trolled trials, NEJM New England Journal of Medicine.
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Introduction: We sought to characterize the heterogeneity in cardiac 
function prior to sepsis. While guidelines recommend urgent resusci-
tation in sepsis, optimization may require an understanding of pre-
existing and sepsis-related cardiac dysfunction. Little is known about 
the epidemiology and impact of pre-existing dysfunction on sepsis 
resuscitation.
Methods: We studied patients from 2013 to 2014 at 12 UPMC hos-
pitals. We included patients meeting Sepsis-3 criteria within 6  h of 
presentation and linked transthoracic echocardiogram (TTE) find-
ings and chronic β-blocker therapy up to 12 months prior. Outcomes 
included ICU admission and length of stay, and mortality at 28-days up 
to 3  years. Continuous data were presented as means with standard 
deviations; categorical variables as frequencies and percentages (Stata 
18.0).
Results: Among 513,281 patients, 31,052 met Sepsis-3 criteria within 
6 h of arrival, of whom 4599 had TTE data (mean age 65 (SD: 15 years), 
49.5% male, 84% White). One in five had pre-existing cardiac dysfunc-
tion (974 of 4599): 715 (73%) with left ventricular (LV), 136 (14%) with 
right ventricular (RV), and 123 (13%) patients with biventricular (BV) 
dysfunction (Table). Overall, 45% received chronic β-blocker therapy 
(2056 of 4599), and 26% had pre-existing cardiac dysfunction (526 of 
2056). Despite similar clinical presentation of sepsis, ICU admission 

was greater in patients with ventricular dysfunction (83% v. 67%), and 
vasopressor administration more common (BV: 51%, LV: 36%, RV: 33%, 
none: 23%). Mortality was higher among those with cardiac dysfunc-
tion; for instance, 25% for BV versus 18% for no dysfunction at 28 days 
and 52% versus 43% at 12 months.
Conclusions: Pre-existing cardiac dysfunction was present in one 
in five sepsis patients with TTE data and over half received chronic 
β-blocker therapy. These patients experienced greater organ sup-
port, ICU admissions, and worse outcomes, despite similar sepsis 
presentations.

Table (abstract P223) Characteristics before and after sepsis by TTE 
abnormality in the 12 months prior to sepsis

Character‑
istic

None 
(N = 3625)

RV dys‑
function 
(N = 136)

LV dys‑
function 
(N = 715)

BV dys‑
function 
(N = 123)

Age, years, 
mean (SD)

68 (15) 71 (14) 70 (15) 71 (13)

Sex, male, 
no. (%)

1889 (52.1%) 75 (55.1%) 262 (36.6%) 51 (41.5%)

White race, 
no. (%)

3066 (84.6%) 120 (88.2%) 582 (81.4%) 103 (83.7%)

Black race, 
no. (%)

462 (12.7%) 12 (8.8%) 106 (14.8%) 15 (12.2%)

Chronic 
β‑blocker 
therapy in 
past 1 year, 
no. (%)

1530 (42.2%) 56 (41.2%) 402 (56.2%) 68 (55.3%)

Vasopressors 
during 
hospital 
stay, no. 
(%)

832 (23.0%) 45 (33.1%) 258 (36.1%) 63 (51.2%)

ICU admis‑
sion 
during 
hospital 
stay, no. 
(%)

2432 (67.1%) 107 (78.7%) 538 (75.2%) 102 (82.9%)
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Introduction: Low doses of vasopressin (V)  may be added to NE to 
maintain arterial blood pressure in refractory septic shock and to 
decrease exposure to NE, according to the Surviving Sepsis Campaign 
(SSC) guidelines [1]. The aim of the work was to compare the effect of 
NE alone and NE/V  combination on hemodynamics, tissue perfusion 
and cardiac function in septic shock patients.
Methods: Before-and-after non-experimental observational  study, in 
septic shock patients: before, all patients received only NE; and after, 
all patients received a combination of NE and V, when NE dose was 
equal to or greater than 0.5mcg/kg/min, according to the SSC. The 
hemodynamic evaluation included echocardiography and a bioreac-
tance device.
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Results: 45 patients were included, 25 patients in the NE group and 
20 patients in the NE/V group. 64.7% males, mean age of 68.2  years, 
with similar comorbidities and APACHE II scores. There was a decrease 
in the NE dose of 31.74% (p = 0.048) after 8–12 h of starting V in the 
NE/V group. There was a trend in the NE/V group towards higher mean 
arterial pressure, lower heart rate, and metabolic normalization (pH, 
base excess, and lactate), but it was not significant. The NE/V group 
had higher cardiac output (4.6 vs. 3.9  mL/min, p = 0.06) and higher 
left ventricular outflow tract velocity–time integral (LVOT-VTI) (19.6 vs. 
17.9 cm, p = 0.04) than the NE group, despite having similarly left ven-
tricular ejection fraction. There was no difference between the groups 
regarding mortality or other organ dysfunctions.
Conclusions: In patients with refractory septic shock, there was a 
statistically significant decrease in the dose of NA after starting vaso-
pressin and a higher cardiac output and LVOT-VTI in the NE/V group, 
suggesting that lower NE doses with the combination of vasopressin 
can improve cardiac performance and hemodynamic profile.
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Introduction: The BALANCE trial is a multi‑national, randomized trial 
of shorter duration (7 days) versus longer duration (14 days) antibiotic 
treatment for patients with bloodstream infections and has enrolled 
3630 patients. Based on national guidelines, the trial monitored par‑
ticipating Australian sites using central monitoring and limited source 
data verification (SDV). Due to the COVID‑19 pandemic source data 
verification was completed remotely. Aim—To compare two approaches 
of remote SDV for clinical‑trial monitoring: (1) UPLOADing of copies of 
source‑data documents to a cloud‑based platform list with off‑line SDV 
(2) LIVE SDV via a video link (e.g., zoom) between the site and trial moni‑
tor. Objective—To evaluate the time, acceptability, user pReference and 
assess the quality of the monitoring using the two approaches.
Methods: All Australian sites in the BALANCE trial were invited to par-
ticipate in this study. Willing sites were randomised (1:1) between the 
two methods of SDV. Site staff (and the monitor) completed a work-
sheet recording key parameters of the SDV such as the time taken to 
locate and handle the documents. An anonymous survey of the staff 
members experience was also collected.
Results: Out of 18 sites in Australia, 59% of the sites participated in 
SDV via LIVE monitoring while 41% via UPLOADing of documents. 
Amongst the sites randomised to LIVE method, an equal number 
(44%) of participants prefer face to face monitoring or LIVE monitor-
ing over UPLOAD method. In comparison, sites that were randomised 
to UPLOAD method, only 33% of participants prefer UPLOAD method 
than face to face. However, none of the participants prefer UPLOAD 
method than LIVE method. Results of only anonymous survey are 
demonstrated. Analysis of the quantitative measures of time spent 
collecting documents, number of source documents required etc. is 
ongoing and will be presented.
Conclusions: Remote monitoring via LIVE method is preferred than 
UPLOADing of documents by research staff participating in BALANCE 
trial.
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Introduction: We aimed to study the effects of delayed intensive care 
unit (ICU) admissions and the impact of a policy to ensure emergency 
bed capacity. There is a lack of consensus on whether delayed ICU 
admissions translate to mortality effects. Increasing ICU admission 
capacity to mitigate delays potentially risks lowering the threshold 
for admission to patients who are either too well or, conversely, too 
unwell to benefit from ICU care.
Methods: We conducted an observational study of two cohorts of 
patients which had delayed (DA) and non-delayed (Control) emer-
gency admissions to ICU across 2 hospital sites. Delayed admissions 
were defined as admissions > 4 h. Prospective data were collected over 
five years before, and two years after, the policy change. Student t-test 
compared APACHE-2 scores and standardised mortality rate (SMR) pre 
and post policy.
Results: Prior to policy change, the results show a DA rate of 8.8%; 
similar APACHE-2 scores in controls (15.46 ± 6.89; n = 4320) versus DA 
(15.51 ± 7.02, n = 410), p = 0.89; increased mortality in DA vs .controls 
(26.5% vs. 13.1%); SMR was 0.86 ± 0.07 in controls versus 1.26 ± 0.41 
in DA, p < 0.0001. This corresponds to an estimated 11.2 ± 6.8 poten-
tially avoidable deaths per year in the DA group across both hospitals. 
Following the policy change, DA were eventually eliminated. Pooled 
data showed  SMR reduced from0.90 ± 0.60 (n = 4730) prior to policy 
change, to 0.81 ± 0.11 (n = 1750) after change (p < 0.0001).
Conclusions: Delayed admissions have a statistically significant 
increased rate of mortality compared to non-delayed admissions even 
when mean APACHE-II scores are similar. Following the policy change 
a significant reduction in delayed admissions and decrease in mor-
tality for all emergency admissions was observed. We conclude that 
spare emergency admission capacity in ICU has a mortality benefit 
and recommend the adoption of similar policies in other ICUs.
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Introduction: Rotating shift work schedules can disrupt the circadian 
rhythm and negatively affect sleep. This study aimed to investigate 
the effects of rotating shift work schedules on sleep parameters in a 
cohort of healthy nurses working in an intensive care unit (ICU).
Methods: A cross sectional observational study was conducted 
among a group of healthy nurses working in an ICU. Self-reported 
sleep quality was assessed using the Pittsburgh Sleep Quality Index 
(PSQI). Sleep parameters were collected with a sleep diary and a multi 
sensor smartwatch that has been shown to adequately estimate sleep 
parameters (Fitbit Charge 5, Google, USA). Measurements were col-
lected for 24 h after a morning, an afternoon, or a night shift.
Results: The sample of the study consisted of 22 nurses (19 female 
and 3 male) with mean age 42 ± 8.2 years. The mean PSQI score was 
7.6 ± 0.32, while only 8 (36.4%) nurses had a PSQI score ≤ 5 which cor-
responds to good sleep quality. In total, there were 46 Fitbit recordings 
included in the analysis (Table). Reported sleeping time on the sleep 
diary and the time asleep measured by the smartwatch showed strong 
correlation (Pearson r = 0.87, p < 0.05). Moreover, the sleep parameters 
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calculated by the smartwatch showed significant differences among 
the shift types. Sleep duration was longer after a night shift which 
could be attributed to the sleep deficit of the night shift. As hypoth-
esized, the recordings after a night shift revealed an even poorer qual-
ity of sleep.
Conclusions: The findings of this study suggest that rotating shift 
work schedules can negatively affect sleep parameters in healthy 
ICU nurses. Future research should focus on developing interven-
tions to improve sleep quality and reduce the negative effects of 
shift work on health and well-being.

Table (abstract P227) Sleep parameters measured by Fitbit Charge 5

Parameter Morn‑
ing shift 
(n = 14)

Afternoon 
shift 
(n = 17)

Night 
shift 
(n = 15)

p

Time asleep (hours) 6.4 6.1 7.7  < 0.05

REM sleep cycles (n) 4.4 3.7 3.4  < 0.05

REM sleep duration (%) 22.8 18.5 14.6  < 0.05

Sleep score (%) 78 75 67  < 0.05

P228  
Emergency bag bleep test: How much weight is too much?
AC Casey, J Wright, R Coe, R Jones
North Bristol NHS Trust, Intensive Care Medicine, Bristol, UK
Critical Care 2024, 28(Suppl 1): P228

Introduction: The appropriate contents of emergency bags are 
widely debated but the impact of excessive weight is not considered 
[1]. We looked at the effects a lighter bag has on time to location and 
response times.
Methods: 15 volunteers were timed travelling 200  m, up 4 flights of 
stairs and back using our current bag (13.2  kg) and a stripped back 
bag (3.1  kg). We measured their response time, resting heart rates, 
heart rates on arrival and their processing time to ready equipment for 
intubation.
Results: The increase in time with the heavier bag compared to lighter 
ranged from + 35 s to − 32 s, with a 12 s average increase. Participants 
were on average 9  bpm more tachycardic carrying the larger bag 
(range − 11  bpm to + 47  bpm). Participants felt the larger bag was 
"horrible," "hard work," their legs were "burning," "shaking," and were 
"more likely to fall”. Processing time improved on average 2.2 s (range 
− 15  s to + 21  s) faster after the third time opening the bag, despite 
this being with the heavier bag.
Conclusions: A lighter bag improves response time, practitioner satis-
faction and results in a lower heart rate at arrival. Processing time did 
not reduce but improved on repetition, which shows that familiarity 
and regular exposure is important for speed of response. Overall, a 
lighter and more familiar bag means a faster response.
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Introduction: Undergraduate curricula should offer hands-on experi-
ences related to acute care. Instructional models offer guidelines for 
developing effective learning strategies in an intensive care context. 
This study aimed to (1) determine the association between student’s 
level of preparedness to manage acutely ill patients and their level of 
competence before and after a simulation course, (2) explore how the 
design of the course influenced students’ feelings of preparedness.
Methods: Ten final-year medical students, while in an internship in 
the intensive care unit, participated in a one-month course designed 
with the 4C/ID model to learn acute care management [1]. Students’ 
feelings of preparedness and level of competence were measured 
before (pretest) and after (posttest) the course, as well as the correla-
tion between these concepts. Then, two focus groups were conducted 
to provide a deeper understanding of the design factors of the course 
that affect feelings of preparedness.
Results: Students’ feelings of preparedness scores on the post-test 
(M = 37,  SD = 2.81) were significantly higher than on the pretest 
(M = 32,  SD = 4.53) (p < 0.05). The level of competence on the post-
test (M = 3,  SD = 0.632) was significantly higher than on the pretest 
(M = 1,  SD = 0.516) (p < 0.05). We did not find a correlation between 
these two concepts at the pretest (τb = − 0.064, p = 0.829). We found 
a strong correlation between the level of competence and students’ 
feelings of preparedness at the post-test (τb = 0.751, p < 0.05). Design 
factors that influence students’ feelings of preparedness include mod-
eling examples, exposition to authentic learning tasks of adequate 
complexity, feedback, and teaching a structured strategy.
Conclusions: A course designed with 4C/ID model improved students’ 
self-confidence related to acute care management with a strong align-
ment with the level of competence. These results could inform educa-
tors of the design course to teach critical care skills.
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Introduction: This study introduces a process mining framework to 
comprehensively evaluate health equity in healthcare delivery. This 
framework aims to provide a more nuanced understanding of dis-
parities in healthcare processes and help authorities evaluate equity in 
care delivery by addressing the gap in tools for assessing health equity 
across various health conditions and treatments.
Methods: The study utilized process mining techniques to analyze 
event logs, capturing all actions during patient care. This approach 
allowed for the examination of disparities in both single and multiple 
treatment steps as well as in the overall strategy of treatment delivery. 
The framework was applied to sepsis patients in the (ICU), with a spe-
cific focus on differences in treatment based on sex and English lan-
guage proficiency. The techniques are generalized to a process mining 
framework for monitoring health equity.
Results: The application of this framework revealed no significant 
disparities in the treatment of male and female patients with sepsis. 



Page 102 of 118Critical Care  2024, 28(Suppl 1):68

However, a notable delay was observed in the initiation of treatment 
for patients with limited English proficiency, despite similar severity 
in their condition and subsequent treatment steps as their English-
speaking counterparts (Figure).
Conclusions: The process mining framework developed in this study 
offers a comprehensive method for assessing health equity, subsum-
ing existing techniques that typically focus on isolated aspects of 
patient care. It provides valuable insights into healthcare disparities, 
thereby serving as a crucial tool for research and policy-making to pro-
mote more equitable healthcare delivery.

Figure (abstract P230) Differences in treatment times for English 
speakers and non-English speakers. The results are shown for a specific 
ordering of treatment steps. 90%-confidence intervals are shown for 
each metric.
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Introduction: Early studies report a high prevalence of burnout dur-
ing the COVID-19 pandemic. Nevertheless, few studies compare 
burnout among ICU healthcare workers (HCW) before and during 
this period. We went on to investigate the extent of burnout among 
ICU HCW in Greece during the COVID-19 pandemic, its relationship to 
spiritual attitudes and mental health and compare it with the situation 
before the COVID-19 pandemic.
Methods: A survey questionnaire, addressed to all ICU HCW, was sent 
out to all Greek ICUs from June 2015 to December 2015 (pre-pandemic 
period) and from December 2021 to June 2022 (pandemic period). The 
questionnaire was a compilation of three questionnaires assessing 
responders’ level of burnout (Maslach Burnout Inventory), spirituality 
(Spiritual and Religious Attitudes Questionnaire (SpREUK) sf-10) and 
level of psychopathology [Symptom Checklist 90-R (SCL-90)]. A com-
parison of the two cohorts’ results ensued.

Results: Overall, 1013 HCW participated (440 from the pre-pan-
demic and 573 pandemic period), mean age was 40.82 ± 7.19 and 
41.60 ± 8.33 (p = 0.122) for the two groups respectively. Overall, 
respondents from the pandemic period compared to the pre-pan-
demic period had worse scores across all three burnout categories: 
emotional exhaustion (25.80 ± 10.93 vs. 22.27 ± 10.96, p < 0.001), dep-
ersonalization (10.40 ± 6.51 vs. 8.68 ± 6.25, p < 0.001) and personal 
accomplishment (31.36 ± 8.63 vs. 35.06 ± 7.50, p < 0.001). In addition, 
respondents from the pandemic era scored lower in the spirituality 
scale compared to the pre-pandemic period (total score 36.20 ± 12.54, 
vs. 39.11 ± 12.34, p < 0.001). Finally, respondents from the pandemic 
period had a worse Global Severity Index (0.56 ± 0.44 vs. 0.913 ± 0.73, 
p < 0.001) consistent with an increase in psychopathology during the 
pandemic period among ICU HCW.
Conclusions: During the COVID-19 pandemic era ICU HCW expe-
rienced significantly more psychological distress symptoms, had a 
higher degree of burnout and scored lower in the spirituality scale.
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Introduction: Handoffs are a major determinant of safety but their 
implementation is heterogeneous and non-standardized. Organiza-
tional factors, including the order in which individual cases are han-
dled within the handoff, may play a role in their quality. We aimed to 
confirm the existence of the portfolio effect (e.g., a decrease in dura-
tion of individual cases handoffs as the global handoff progresses) in 
ICU’s handoffs.
Methods: We conducted an observational study in two ICUs (ICU-1, 
a 20-bed trauma and surgical ICU and ICU-2 a 10-bed medico surgi-
cal ICU) within a university hospital, over a 6-month period. The dura-
tion of each case (i.e., the handoff of a single patient) during morning 
handoffs was measured. Patients’ socio-demographic and clinical data 
were extracted from electronic medical records if they did not refuse 
to participate. The effect of the case position on its duration was deter-
mined using a linear regression model. The case position within the 
handoff was categorized as either before or after the median posi-
tion. Covariates associated with case duration were included in the 
model (age, sex, Charlson comorbidities index, SAPS II score, number 
of organs supports the night before, center (ICU-1 or ICU-2), admission 
reason).
Results: 2485 individual cases nested in 169 morning handoffs and 
related to 494 patients stays were included.  The mean (± SD) dura-
tion of the morning handoff was 60 (± 12.5) minutes in ICU-1 and 
35.2 (± 10.6) minutes in ICU-2. The mean (± SD) duration of a case was 
175 (± 108) seconds. Trauma stays, patients’ severity and comorbidi-
ties, and the number of organs supports were associated with longer 
case presentations (Figure). Adjusting for these covariates, cases in the 
second half were shorter compared to cases in the first half [RR 0.65, 
95%CI (0.51–0.80)].
Conclusions: Interventions aiming to improve handoffs should focus 
on content  and  setting. The ordering of cases may be of importance 
and we suggest avoiding to present systematically the same patient 
at the end.
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Figure (abstract P232) Panel A Increase in individual handoff dura-
tion according to SAPS-II score (Simplified Acute Physiology Score) in 
the first and second half of the medical handoff. Panel B Increase in 
individual handoff duration according to the number of organ sup-
ports provided the previous night in the first and second halves of the 
medical handoff (organ supports include renal replacement therapy, 
mechanical ventilation, vasopressors and others).
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Introduction: Can we improve how we look at lung ultrasound score 
(LUS)? LUS has been considered an effective metric for identifying 
COVID-19 patients who are likely to require ICU admission. However, 
different methods are proposed to compute LUS, and no standard cur-
rently exists. Therefore, in this study, machine learning (ML) models 
based on lung ultrasound (LU) were explored to improve decision on 
ICU admission.
Methods: LU data from fifty-one COVID-19 patients were collected, 
along with ICU admission status [1]. LUSs were computed using 
three different methods [1,2,3], whereas individual LU findings 
(LUFs): B-lines; irregular pleura; subpleural, and lobar consolida-
tions, were also considered. Then, support vector machine (SVM) 
models were built using the LUSs and LUFs as input features, and 
tenfold cross-validation and Bayesian optimization were applied for 
robustness.
Results: The Table shows the performances of SVM models based on 
LU in the prediction of ICU admission. Among the previously proposed 
LUSs, LUS-C showed the highest Acc (82.4%), PPV (86.7%), and NPV 
(76.2%) values in the prediction of ICU admission. On the contrary, 
the LUS-A showed the highest AUC (79.0%). Moreover, when using 
individual LUFs as input for the SVM models, better predictions of 
ICU admission were obtained. In particular, when using LUF-1 (B-lines 
alone), higher performance values were obtained for all metrics in 
comparison with LUS-A and LUS-B. Finally, when using all individual 
LUFs together (LUF-4), instead of the original LUS-A, as input for the 
model, increases in Acc, NPV, and AUC values of 5.9%, 28.6%, and 7.7%, 
were respectively observed.
Conclusions: The approach of using total values of LUSs seem to result 
in the loss of valuable information. In fact, by leveraging ML with indi-
vidual LUFs, the prediction of ICU admission seems to be improved; 
nonetheless, warranting validation from clinical practice.

References
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Table (abstract P233) Accuracy (Acc), positive predictive value (PPV), 
negative predictive value (NPV), and area under the curve (AUC) values of 
the machine learning models built using different inputs

Inputs for the model Acc (%) PPV (%) NPV (%) AUC (%)

LUS‑A 78.4 83.3 71.4 79.0

LUS‑B 76.5 78.8 72.2 76.9

LUS‑C 82.4 86.7 76.2 73.8

LUF‑1 (B‑lines) 80.4 86.2 72.7 81.0

LUF‑2 (B‑lines + Pleura) 82.4 80.6 86.7 89.0

LUF‑3 (B‑lines + Pleura + Sub‑
PCons)

84.3 82.9 87.5 87.9

LUF‑4 (B‑lines + Pleura + Sub‑
PCons + LobCons)

84.3 79.5 100.0 86.7

Lung ultrasound scores (LUSs): LUS-A from [1]; LUS-B from [2]; and LUS-C 
from [3]; and individual lung ultrasound findings (LUFs): LUF-1 (B-lines); 
LUF-2 (B-lines+Pleura); LUF-3 (B-lines+pleura+subpleural consolida-
tions (SubPCons)); and LUF-4 (B-lines+Pleura+SubPCons+lobar con-
solidations (LobCons)), were considered
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Introduction: Maternal mortality has declined significantly over the 
past few decades, particularly in developed countries. Pregnant and 
postpartum women rarely require intensive care unit (ICU) admission. 
There are few studies regarding the morbimortality in obstetric critical 
illness.
Methods: This is an observational retrospective cohort study of all 
pregnant and postpartum women admitted to an ICU of a tertiary 
university hospital between January 2012 and January 2023. The aim 
of this study was to assess the most common obstetric-related condi-
tions that require ICU admission. Data was collected from electronic 
files and SPSS® software was used for statistical analysis.
Results: 102 ICU admissions relating to 100 patients were included. 13 
(12.7%) were admitted during pregnancy and 89 (87.3%) were post-
partum women. Mean age was 33 ± 6.6  years. Mean length-of-stay 
was 2.5 ± 3.1 days. 38 women (37.3%) had two or more causes of ICU 
admission and the most common were hypertensive disorders of preg-
nancy (HDP), postpartum hemorrhage (45.1%) and infection (18.6%). 
The most common complications were acute kidney injury (26.5%) 
and respiratory failure (23.5%). About 55% of the admissions required 
organ support such as blood products (40.2%), invasive mechanical 
ventilation (30.4%), inotropes and/or vasopressors (15.7%), dialysis 
(4.9%) or non-invasive ventilation (4.9%). Coagulopathy (B = 11.83, 
t = 5.22, p = 0.006), need for Invasive Mechanical Ventilation (IMV) 
(B = 10.09, t = 3.92, p = 0.017) and gamma-glutamyl transferase (GGT) 
values at admission (B = 0.035, t = 3.23, p = 0.032) were independent 
predictors of length of stay in HDP patients. We observed no maternal 
deaths and 20 fetal or neonatal deaths (20.0%).
Conclusions: HDP and postpartum hemorrhage were the leading 
causes of ICU admission. We observed a high rate of organ dysfunc-
tion, mainly invasive mechanical ventilation requirement, which is 
consistent with other studies.
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Introduction: The hypertensive disorders of pregnancy (HDP), includ-
ing preeclampsia/eclampsia and hemolysis elevated liver enzymes 
and low platelets (HELLP) syndrome are the most frequent nonhem-
orrhagic diagnoses requiring intensive care unit (ICU) admission in 
peripartum women. Data regarding factors predicting poor outcome 
in these patients is scarce.
Methods: We analyzed a cohort of pregnant and postpartum women 
admitted to a tertiary ICU between January 2012 and January 2023. 
A sub-cohort of patients diagnosed with HDP was retrospectively 
selected. Main objective was to identify ICU length-of-stay (LoS) pre-
dictors. We used t-student test or Pearson correlation coefficient to 
identify significant associations between independent variables and 
LoS. A multiple linear regression model with selected variables was 
used to predict LoS.
Results: A total of 49 patients were included, mean age was 
32.51 ± 7.0 years. Mean LoS was 2.5 ± 2.5 days. Mean SOFA and SAPS 
II at admission were 3.0 ± 2.4 and 17.0 ± 9.4, respectively. We observed 
36 (73.5%) cesarean deliveries and 37 (75.5%) preterm births. 16 
(32.7%) patients had two or more HDP diagnosis. Preeclampsia was 
observed in 35 patients (71.4%), HELLP syndrome in 24 (49.0%) and 
eclampsia in 6 (12.2%). In a multiple linear regression, coagulopathy 
(B = 11.83, t = 5.22, p = 0.006), need for invasive mechanical ventilation 
(IMV) (B = 10.09, t = 3.92, p = 0.017) and gamma-glutamyl transferase 
(GGT) values at admission (B = 0.035, t = 3.23, p = 0.032) were inde-
pendent predictors of LoS.
Conclusions: To the best of our knowledge, this is the first study to 
evaluate predictors of outcome in HDP patients. Our analysis suggests 
that specific complications, namely acute respiratory failure requir-
ing IMV and coagulopathy may have an impact on these patients´ 
outcome. Although these results need further confirmation with pro-
spective studies, our data can help to predict morbidity in critically ill 
peripartum women with HDP.
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Introduction: Despite all preventive efforts, postpartum hemorrhage 
is the main cause of maternal mortality in developing countries in 
Latin America. Its most frequent causes are uterine atony, coagulation 
deficiencies, and obstetric trauma. 80% of cases are preventable [1].
Methods: We searched data for 48 months to date (2021–2023). His-
torical retrospective, descriptive and comparative study, carried out in 
a second level hospital in northeastern Mexico. We evaluated categori-
cal and numerical variables to analyze general characteristics of the 
population with major obstetric bleeding admitted to the intensive 
care unit. Groups of survivors and non-survivors were held.
Results: 78 records of immediate postpartum patients > 18  years 
old who were admitted to the ICU were included. Age 27.2 ± 7.3 
(15–49) years, ICU hospital stay 3.36 ± 2.4 (2–27) days, admission 
lactate 2.90 ± 1.30 (1.0–6.4) mmol/L, bleeding 2250 ± 1001 (900–
4500) mL, atony 21%, rebleeding 24  h 18%, crystalloid resuscitation 
24  h 3590 ± 1966 (750–9750) mL, APACHE 8.1 ± 4.8 (4–23), SAPS II. 
18.2 ± 7.8 (12–45), SOFA 5.6 ± 2.8 (4–14). Spearman r = 0.940 p < 0.001 
(bleeding/rebleeding). Spearman r = 0.78 p < 0.003 (bleeding/hypoal-
buminemia). SOFA score prediction of mortality AUC = 0.94 (95% CI 
0.67–0.97) (Figure). Mortality 9%.

Conclusions: Major obstetric bleeding was directly correlated with 
severe hypoalbuminemia and rebleeding in the following 24 h. SOFA 
score showed high precision and was the best predictor of mortality 
in our study.
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Figure (abstract P235) Sensitivity and specificity.
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Introduction: Obstetric hemorrhage remains the leading cause of 
maternal mortality worldwide and a common cause of admission 
to the intensive care unit (ICU). Defined as a cumulative blood loss 
greater than 1000 mL or blood loss with signs or symptoms of hypo-
volemia within 24 h after the delivery process; severe hemorrhage is 
defined as blood loss greater than 2000 mL [1].
Methods: We conducted a retrospective cohort study of critically 
ill obstetric patients admitted to ICU  for obstetric hemorrhage from 
March 2022 to June 31, 2023. 72 medical records were reviewed after 
obstetric hemorrhage and admission to the ICU. Demographic data, 
APACHE II score, SOFA, complications were included. The data were 
used for descriptive analysis of the variables, percentages, means, 
standard deviation consequently p value (< 0.05), categorical variables 
with  X2, Odds Ratio with 95% CI multivariate predictors of risk factors 
in the ICU.
Results: 72 medical records were analyzed, average age 27 ± 7.4 
(15–49), admitted to the ICU after cesarean section, hemor-
rhage > 1000  mL: hypotension 62%, shock 37%, hypovolemia-grade 
III 19.4%, hypovolemia-grade IV 15.3%, rebleeding 18%. SOFA 6 ± 2 
(4–10), APACHE II 12 ± 3 (8–18). ICU stay 5 ± 2 (1–25) days. Bleeding 
volume 3261 ± 1050 (1000–4500) mL, lactate intake 2.9 ± 1.3 (0.9–6.4) 
mmol, albumin intake 2.9 ± 0.7 (1–5.5) gr/dL. Water balance upon 
admission 1490 ± 635 (300–5410) mL, 50% (n-36) had a prolonged 
stay > 72 h in the ICU; shock was associated with rebleeding (odds ratio 
12.9) p < 0.05. Association of hypoalbuminemia with rebleeding (odds 
ratio 1.9) p NS, grade III-IV hypovolemic shock with rebleeding (odds 
ratio 24.4) p < 0.05, acute renal failure with rebleeding (odd ratio 2.5) p 
NS. Mortality 5.5%.
Conclusions: Most had massive hemorrhage, associated with elevated 
lactate levels and hypoalbuminemia, resulting in prolonged hospital 
stay and increased risk of morbidity and mortality.
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Introduction: COVID-19 patients have a variety of clinical symp-
toms and some of the patients suffer from malnutrition. Hovever, 
risk factors for long-term nutritional disorders are unclear and need 
to be revealed  to prevent nutritional disorders by early nutritional 
intervention.
Methods: This study was a post-hoc analysis of COVID-19 Recov-
ery Study II (CORES II). Adult patients admitted with the diagnosis 
of COVID-19 and discharged alive were included for this study, The 
information such as symptoms and changes in life over the first year 
after onset were collected using a self-administered questionnaire. We 
examined the associations of baseline characteristics, disease severity, 
or symptoms that prolonged one month after onset with malnutrition 
disorders one year after the onset, defined by the Malnutrition Univer-
sal Screening Tool (MUST) score ≥ 1, using logistic regression analysis.
Results: A total of 1082 patients (mean age was 56.0  years old, 66% 
were male, and 38% admitted to the intensive care unit) were ana-
lyzed. Of 1082, 267 (24.7%) had malnutrition one year after onset. In 
multivariate analysis using variables that were statistically significant 
in univariate analysis, the following factors were found to be indepen-
dently associated with the malnutrition: female (OR [95% confidence 
interval], 1.45 [1.02–2.07]), body mass index (BMI) < 18.5  kg/m2  (49.5 
[14.3–171]), 18.5 < BMI < 20 (10.5 [5.89–18.9]), BMI > 30 (2.63 [1.84–
3.76]), maintenance dialysis (3.50 [1.30–9.45]), hospital stay (1.01[1.00–
1.02]), and deconcentrating at 1 month after onset (1.68 [1.04–2.72]).
Conclusions: Female, underweight, obese, long-term stay at hospital, 
dialysis, deconcentration at 1 month after onset were associated with 
malnutritional disorders 1 year after the infection. Patients with these 
factors are at high risk for long-term malnutritional disorders.
Acknowledgement: CORES II was supported by MHLW Research on 
Emerging and Reemerging Infectious Diseases and Immunization 
(Program Grant Number JPMH21HA2011).
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Introduction: Few real world evidences exist to provide evidences 
supporting the benefits of pediatric intensive care units (PICUs) on 
national scale. Therefore, this study aims to evaluate the mortality dif-
ference among children admitted to PICUs and adult intensive care 
units (AICUs) on a nationwide database.
Methods: This population-based retrospective cohort study analyzed 
admissions of children in intensive care units from 1-month to 17-year-
old requiring respiratory support from 2016 to 2018 using Health 
Insurance Review and Assessment database. We used univariate and 
multivariate logistic regression analyses to estimate the risk factors of 
mortality. Mortality difference between PICUs and AICUs in subgroups 
were described using forest plot.

Results: A total of 22,383 pediatric ICU admissions were identified 
from 2016 to 2018. Admission in AICU were associated with signifi-
cantly increased odds of mortality in multivariate logistic regression 
analysis (OR 1.620, p < 0.001). Emergency admissions (OR 1.623, 
p < 0.001) and ICU stay > 1  day (OR 1.369, p = 0.001) were associated 
with higher mortality in regression analysis. Surgical admissions were 
associated with lower odds of mortality (OR 0.258, p < 0.001). The odds 
reducing effect in mortality were more prominent in surgical, cir-
culatory, and ICU stay 1  day compared to counterparts in forest plot 
(Figure).
Conclusions: Mortality of children admitted to PICUs were lower than 
AICUs. The reduction in mortality were more prominent among surgi-
cal patients, circulatory disease patients, and short ICU stay of 1 day.

Figure (abstract P238) Adjusted for sex, region, admission path (out-
patient vs emergency center), hospital type, and admission year.
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Introduction: No specific scoring systems are validated for pediat-
ric critically ill cancer patients; except those for children with HSCT 
(O-PRISM) [1]. PRISM IV and PIM 3 have not been validated in this popu-
lation. We aimed to evaluate the performance of these scores in our ICU.
Methods: This is a single-center prospective observational study in 
pediatric patients admitted for ≥ 24  h. Demographic, physiological 
and laboratory parameters were collected: lab data (2  h before—till 
4 h after) and physiological data (within 4 h of admission). The worst 
values were considered for the score calculations, which were done 
using online calculators [3,4].
Results: We enrolled 415 pediatric critically ill cancer patients and the 
ICU. The hospital mortality was 32.7% and 36.1%. For the predicting 
of hospital mortality, the AUROC for PRISM IV was 0.71, PRISM IV esti-
mated mortality was 0.74 and PIM 3 estimated mortality was 0.78 (Fig-
ure). The logistic model for PRISM IV score and the PRISM IV estimated 
mortality (%) indicated a good model fit. The goodness-of-fit test for 
the PIM 3 did not fit the data well.
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Conclusions: PRISM-IV and PIM-3 scoring systems show moderate 
discriminative ability in this population. However, only the PRISM-
IV scoring system showed good calibration in the prediction of 
survival.

References
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Figure (abstract P239)  ROC curves for PRISM IV and PIM 3 scoring 
systems.
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Introduction: We hypothesized that the functional recovery, as 
reflected by sick leave, differ between ICU-admitted and hospitalized 
COVID-19 patients and the background disability in the population. 
Long-term symptoms are common in individuals surviving the acute 
phase of COVID-19, especially those treated in intensive care units 
(ICUs). Being unable to return to work from sick leave after severe ill-
ness is a marker of impeded recovery.
Methods: In this cohort-study, we identified all working-age individu-
als with a COVID-19 discharge diagnosis from an ICU or hospital until 
31st  July 2020 in national registries. The ICU patients had age, sex, 
and county-matched population controls randomly assigned. The ICU 
patients were compared to the other groups on the number of sick 
leave-free days alive during the first year in multivariable ordinal logis-
tic regression and the proportion of alive individuals on sick leave after 
one year using multi variable binary logistic regression to adjust for 
baseline characteristics.
Results: We included 1405 COVID-19 ICU patients, 6895 Covid-19 
hospital patients, and 5575 population controls. The ICU patients had 

a substantially higher burden of sick leave than the hospital patients 
and the population controls (Figure). ICU patients, in comparison to 
hospital patients, had an odds ratio (OR) of 0.18 (0.16–0.20, 95% con-
fidence interval, CI) for at least one more sick leave-free days alive 
and ICU patients compared to population controls had an OR of 0.034 
(0.029–0.040, 95% CI both p < 0.001). Being on sick leave one year after 
inclusion had similar but inverse ORs.
Conclusions: Long-term recovery after ICU admission for COVID-19 is 
low compared to recovery after non-ICU hospitalization with COVID-
19, and the baseline disability in the population.

Figure (abstract P240) Proportion of individuals on sick leave per 
day from inclusion to day 365 stratified by group. The grey area rep-
resents the 99% pointwise confidence interval. COVID-19: coronavirus 
disease 2019; ICU: intensive care unit.
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Introduction: We used a log-binomial regression model to evaluate 
associations to complications defined by a Clavien-Dindo classification 
of 3–5 (CDC 3–5) at 90 days after LT.
Methods: Organ recovery from controlled cardiac-death donors were 
managed by normothermic perfusion. Risk was adjusted for age, sex, 
and MELD score. ClinicalTrials.gov (NCT01539057). CERCA Programme 
Generalitat de Catalunya.
Results: 176 patients were included. Vena cava preservation was 
achieved in 96% of patients. A portocaval shunt was used in 43.75%. 
CDC 3–5 status was present in 27.8% (95% CI 21.2–34.5%). 22 patients 
required reintervention (11 for postoperative bleeding, 3 for biliary 
complications, 6 for infection, 1 for vascular thrombosis, 1 required 
a redo LT). Thrombotic complications developed in 8 patients, infec-
tive complications occurred in 21 patients (8 had pneumonia, 6 
had abdominal infections, and 7 had catheter infections), 2 pneu-
mothoraxes occurred related to central venous access, 4 patients 
required cardioversion, 15.3% of patient has required mechanical 
ventilation > 24  h. There were no differences in age, sex, cardiac and 
respiratory disease, liver diagnose, prior abdominal surgery, diabe-
tes, portal thrombosis, preoperative kidney dysfunction, donor age 
in the two CDC grade. Surgical outcome are shown in the Table. A 
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baseline hemoglobin 89.0 (84–104) versus 96.0 (84–110) was signifi-
cant. Hb > 95 g/L conferred protection to CDC 3–5 with a sensitivity of 
0.65 (95% CI 0.5–0.78), specificity of 0.54 (95% CI 0.44–0.62), negative 
predictive value of 0.8 (95% CI 0.7–0.88), positive predictive value of 
0.35 (95% CI 0.25–0.46). Intraoperative RBC transfusion of > 2.5 units 
(aRR 2.02, 95% CI 1.09–3.73) and a surgical time > 390  min was also 
associated with CDC 3–5.
Conclusions: Anemia and major and RBC transfusion of > 2.5 units 
indicates risk for complications after LT. Given these results, it seems 
worthwhile to consider the correction of preoperative anemia.

Table (abstract P241) Surgical data

Variable CDC grade, 3–5 
(n = 49, 27.8%)

CDC grade, 0–2 
(n = 127, 72.2%)

Warm ischemia time (min) 35 (26–52) 40 (27–52)

Cold ischemia time (min) 357 (272–445) 380 (287–444)

Length of surgery (min)* 435 (330–1420) 380 (295–1448)

Reperfusion syndrome 53% 44%

Tranexamic acid administration 44.9% 35.5%

Total RBC (units)* intra + 24 h.
post

4 (2–7) 2 (0–4)

Total fluid therapy including 
albumin (mL)

5511 (4125–8400) 5184 (4153–6766)

* significant
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Introduction: Frailty is a state of high vulnerability to adverse health 
outcomes. It is recognized as an important risk factor in older critically 
ill patients. The Pictorial Fit-Frail scale (PFFS) is a quick, easy-to-use tool 
to assess frailty. It is validated in several clinical settings, but not in the 
ICU. Since 9/2022 we started to routinely ask patients and/or family 
members of patients aged ≥ 70 who are hospitalized for at least 24 h 
in the ICU, to complete the PFFS based on the patient’s health status 
prior to hospitalization.
Methods: A retrospective study. We collected from the electronic 
record demographic data, admission prognostic scores (APACHE2, 
SOFA), PFFS, and mortality status at 90  days from admission. We cal-
culated the correlation between PFFS and prognostic scores. Patients 
were grouped based on 90-day mortality status. We compared base-
line characteristics using t-test or chi-square, as appropriate. Univariate 
and multivariate analyses were performed to examine the association 
of clinical factors with mortality.
Results: A total of 155 patients aged ≥ 70 were admitted to the ICU 
for at least 24  h during the study period (9/2022–5/2023). Of those, 
125 (81%) filled the PFFS questionnaire. Pearson correlation coefficient 
between PFFS/APACHE2 and PFFS/SOFA were very low (0.02, and 0.08, 
respectively). Mortality at 90d was 42% for the entire cohort. No signif-
icant differences were found between the alive/dead groups regard-
ing age, gender, BMI, and Diabetes. APACHE2, SOFA score, and PFFS 
were significantly higher in the mortality group (25.55, 8.75, and 0.35, 
respectively) compared to those who survived (21.35, 6.20. and 0.24, 
respectively; p < 0.001). In multivariate analysis (Figure), only the SOFA 
and PFFS were significantly associated with 90-day mortality.

Conclusions: The PFFS has a low correlation with ICU well-accepted 
prognostic scores which shows that they are distinct constructs. The 
PFFS is associated with 90-day mortality of older critically ill patients, 
independent of other prognostic scores.

Figure (abstract P242) The association of clinical factors with 90-day 
mortality (odds ratio with 95% CI). *PFFS grade reflects frailty severity. 
It is categorized according the PFFS score. PFFS > 0.2 was considered 
frail.
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Introduction: Myocardial injury after cardiac surgery is a risk factor for 
30-day mortality. Cardiac biomarkers are routinely measured to quan-
tify the severity of postoperative myocardial injury. Cardiac troponin 
(cTn) and creatine kinase-myocardial band (CK-MB) are established 
cardiac biomarkers. However, the prognostic value of both biomarkers 
for mortality after cardiac surgery is unclear.
Methods: We conducted a retrospective single-center cohort study 
between 2018 and 2022 in patients undergoing elective coronary 
artery bypass graft surgery (CABG). Logistic regression models were 
used to analyze the European System for Cardiac Operative Risk Evalu-
ation II (EuroSCORE II) with peak concentrations of cTnT and CK-MB. 
Predictive performance of these models for in-hospital mortality was 
evaluated with c-statistics and calibration plots. To demonstrate clini-
cal application, the net reclassification index (NRI) was calculated.
Results: In 2032 CABG patients the in-hospital mortality rate was 1.2% 
(N = 24). Postoperative cardiac biomarkers were higher in patients 
who died compared to survivors (1.04 ug/L [0.54–2.45] vs. 0.51 ug/L 
[0.34–0.80]  p < 0.001 for cTnT and 84.00 U/L [37.50–126.25] vs. 33.00 
U/L [26.00–43.00] p < 0.001 for CK-MB). Prediction models with cardiac 
biomarkers enhanced calibration in high-risk patients, compared to 
EuroSCORE II alone, and correctly reclassified 38% (cTnT) to 46% (CK-
MB) of patients with in-hospital mortality as high risk. CK-MB showed 
better calibration and better discrimination for in-hospital mortality 
compared to cTnT (c-statistic 0.88 vs. 0.86).
Conclusions: Postoperative cardiac biomarkers add value to Euro-
SCORE II for the prediction of in- hospital mortality after elective CABG. 
Risk stratification of high-risk patients slightly favors a model with 
CK-MB over cTnT.



Page 108 of 118Critical Care  2024, 28(Suppl 1):68

P244  
Association between ethnicity and COVID‑19 severity in a district 
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Introduction: During the SARS-CoV-2 pandemic, in the United King-
dom, ethnic minorities have experienced poorer outcomes. This study 
conducted in Hackney (London, UK), a diverse and deprived urban 
community, aims at characterising the association between ethnicity 
and COVID-19 severity.
Methods: A retrospective cohort study was conducted at Homerton 
University Hospital. Patients with PCR-confirmed SARS-CoV-2 infection 
admitted between 1 March 2020 and 1 June 2020 were included. Indi-
ces of Multiple Deprivation (IMD) and self-declared ethnicities were 
collected. Co-morbidities, organ support requirements and mark-
ers of severity were also collected and compared according to ethnic 
background.
Results: Out of 362 included patients, 47.79% were White, 40.60% 
Black and 11.60% Asian. Despite Asian and Black patients being signifi-
cantly younger than White patients, mortality rates were comparable 
across all ethnic groups. IMD scores were comparable across ethnic 
groups. Compared to White, prevalence of diabetes mellitus (DM) was 
higher in Asian patients while prevalence of hypertension and DM was 
higher in Black patients. Compared to White, organ support require-
ments were significantly increased in Black and Asian patients. Inter-
estingly, only Asian patients required more respiratory support (OR 
(CPAP or IMV) 3.241, CI95 1.567–6.476) while both Asian and Black 
patients required more renal replacement therapy compared to White 
patients (OR 3.761, CI95 1.210–13.76; OR 2.930, CI95 1.067–7.601, 
respectively). In line with this, markers of severity also indicated higher 
inflammation in Asian and Black patients compared to White.
Conclusions: Morbidity is influenced by ethnic background in COVID-
19. Little is known about the association between ethnicity and 
morbi-mortality in other conditions associated with inflammation. 
Understanding how ethnic background impacts severity and outcome 
in other diseases is crucial for targeted public health interventions and 
equitable resource allocation.
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Predictive cellular markers of outcome in pleural empyema: 
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Introduction: Previously we have shown that immune cells ratio pre-
dict outcome in pleural emphysema (PE) patients. Since COVID-19 
causes lasting harm to the lungs and immune system, we sought to 
find whether the previous COVID-19 may affect the predictive value of 
immune cells-based biomarker panel in PE patients.
Methods: Study cohort included 216 patients (30% women) with PE, 
median age 54 (IQR, 41–66), median SOFA score 2 (IQR, 2–2) on admis-
sion. Eighty-three patients were considered post-COVID-19 patients 
as confirmed by previous PCR data. Immune cell count, Neutrophil/
lymphocyte ratio (NLR), systemic immune-inflammation  index, SII 
(NLR × platelets), Systemic inflammation response index, SIRI (NLR × 

monocytes) were used as biomarkers. Logrank test, Chi-square and 
Fisher test were employed to determine significance at p < 0.05.
Results: Both post-COVID-19 and No-COVID-19 patients displayed 
similar hospital lethality (8.3% and 10.5%, respectively, p = 0.614). 
Analysis of neutrophils (N), lymphocytes (L) and monocytes (M) num-
bers in the whole cohort of patients upon admission  revealed sig-
nificant associations of lethality and increased N (HR = 3.2, 95% CI 
1.3–7.6; p = 0.026), decreased L (HR = 4.1 95% CI 1.6–10.7; p = 0.0005) 
and increased M (HR = 3.5 95% CI 1.1–11.6; p = 0.002) counts (Fig-
ure panels A, B, C). After dividing  the whole cohort into two groups 
(post-COVID-19 and no-COVID-19), significance of association of cell 
biomarker values and outcome were remained only for lymphocyte 
concentration (HR = 5.9 and HR = 2.9, respectively, p < 0.02 in both 
groups). In a whole cohort, significantly increased values of ratio-
based biomarkers SII, SIRI and NLR predicted lethality (Figure panels A, 
B, C). After dividing the cohort in two groups, most increased (> 9) and 
statistically significant values for lethality prediction were revealed 
only in post-COVID-19 patients (Figure panels D, E, F), but not in a No 
Covid-19 group (Figure panels G, H, I).
Conclusions: In PE patients, increased SII, SIRI and NLR values signifi-
cantly predict unfavorable outcome only in post-COVID-19 group.

Figure (abstract P245) Prediction of pleural empyema outcome 
using SII, SIRI and NLR indices in post-COVID-19 and No-COVID-19 
patients.
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Introduction: Post-intensive care syndrome (PICS) affects patients’ 
quality of life. The aim of this study is to assess the risk factors for the 
reduction of subjective perception of general health status associated 
with ICU stay in COVID-19 patients.
Methods: Retrospective observational study of 186 COVID-19 
patients discharged from the ICU, evaluated in a follow-up consulta-
tion between July 2021 and July 2023, at a tertiary center in Portugal, 
The patient’s subjective general health status is classified as a percent-
age. Data analysis included frequencies, Spearman correlation, Mann–
Whitney and χ2 test.
Results: The statistically significant factors that we identified were 
hospitalization length of stay (p = 0.001, 95% CI − 0.35 to − 0.009, 
ρ − 0.236), days under sedation (p = 0.008, 95% CI − 0.34 to − 0.046, 
ρ − 0.194), days of invasive mechanical ventilation (p = 0.023, 95% 
CI − 0.31 to − 0.020, ρ − 0.17), days under corticosteroid therapy 
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(p < 0.001, 95% CI − 0.34 to − 0.11, ρ − 0.254), and days under neu-
romuscular blockade (p = 0.005, 95% CI − 0.34 to − 0.058, ρ − 0.204). 
Age, sex, SAPS II and SOFA score on admission did not show statistical 
significance. The negative value of the Spearman correlation coeffi-
cient indicates an inverse correlation, meaning that as the hospitaliza-
tion/sedation/ventilation days increase, the self-rated general health 
tends to decrease. However, it suggests a weak to moderate correla-
tion between the variables. In this sample, 45.2% of patients reported 
feeling less than 80% of their pre-hospitalization well being.
Conclusions: Critically ill COVID-19 patients can have a compromised 
quality of life after ICU discharge. These data reinforce the need for 
close follow-up for these patients.
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Follow‑up of COVID‑19 patients after intensive care unit discharge
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Introduction: COVID-19 led to several intensive care admissions in 
recent years and with extended lengths of stay, resulting in changes 
in the quality of life of surviving patients. The aim of this study was 
to analyze the data of follow-up consultations in COVID-19 patients 
admitted to the ICU.
Methods: Retrospective descriptive analysis of 186 selected patients 
discharged from the ICU after hospitalization for COVID-19, evaluated 
in a follow-up consultation between July 2021 and July 2023, at a ter-
tiary center in Portugal, 6 to 9 months after discharge.
Results: A total of 186 patients were included, with a median age 
of 58 ± 12.9  years. 65.6% male and 34.4% female. 31.7% of patients 
were previously healthy, and 64% had a non-disabling chronic dis-
ease. The mean SAPSII was 33 ± 10.6 and the SOFA was 5 ± 2.7. Hos-
pital stay lasted an average of 17.0 ± 29.5  days and 14.2 ± 17.8  days 
in intensive care. The mean time of invasive mechanical ventila-
tion was 14.2 ± 13.3  days. 12.9% were placed on ECMO. 58.6% of 
patients received neuromuscular blockade with a mean duration of 
6.9 ± 4.5  days. Corticosteroid therapy was widely used with 88.2% 
receiving corticosteroid therapy for a mean of 6.5 ± 8.9 days. 37.1% of 
patients were diagnosed with delirium in the ICU. During the follow-
up consultation, 34.9% of patients described their stay in the ICU as 
good, 15.6% described it as anxiety-inducing, 13.4% associated it with 
fear, 9.7% as distressing and 26.3% had no memory of their ICU stay. 
37.1% of patients reported mobility problems, 34.3% reported experi-
encing daily pain, 39.3% reported anxiety, 45.2% of patients reported 
feeling less than 80% of their pre-hospitalization well being. The mean 
EuroQol 5 (EQ-5D) score was 0.78.
Conclusions: The follow-up after discharge from the ICU is important 
to evaluate and screen for post-intensive care syndrome. EuroQol is 
an useful instrument to evaluate the health-related quality of life that 
should be used during ICU follow-up.
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Risk factors for delirium in critically ill COVID‑19 patients 
and the impact on quality of life after discharge
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Coimbra´s University Hospital, Intensive Care Department, Coimbra, 
Portugal
Critical Care 2024, 28(Suppl 1): P248

Introduction: COVID-19 led to numerous ICU hospitalizations with 
prolonged lengths of stay. Follow-ups after ICU discharge are impor-
tant for screening for post-intensive care syndrome (PICS). Delirium is 
common in the ICU and can impact patients’ quality of life after dis-
charge. The aim of this study is to evaluate the risk factors for delirium 
and its impact after ICU discharge.

Methods: Retrospective observational study of 186 critically ill COVID-
19 patients, evaluated in a follow-up consultation between July 2021 
and July 2023, at a tertiary center in Portugal. Data analysis included 
frequencies, logistic regression to assess risk factors associated with 
delirium development, and Mann–Whitney to evaluate the relation-
ship between the presence of delirium during hospitalization and 
physical, psychological and cognitive impairments 6–9  months after 
discharge.
Results: In the evaluation of risk factors for delirium, statistically 
significant factors were the length of stay (p < 0.01, OR 1.04, 95% CI 
1.01–1.06), days on mechanical ventilation (p < 0.01, OR 1.05, 95% CI 
1.02–1.07), days on neuromuscular blockade (NMB) (p = 0.04, OR 1.05, 
95% CI 1.01–1.09), days on corticosteroids (p < 0.01, OR 1.14, 95% CI 
1.06–1.22), and days under sedation (p < 0.01, OR 1.06, 95% CI 1.03–
1.09). SAPS II at admission (p = 0.2), gender (p = 0.3), and age (p = 0.8) 
had no statistical significance. After ICU discharge, delirium during 
hospitalization was associated with mild to moderate pain (p = 0.04), 
difficulty with self-care (p = 0.02), anxiety (p = 0.01), and subjective 
perception of worse health compared to pre-hospitalization (p = 0.04).
Conclusions: Prolonged length of stay and longer duration of 
mechanical ventilation, with the need for NMB and more days under 
sedation are risk factors for the development of delirium in ICU 
patients, with an impact on patients’ quality of life after discharge. 
These findings reinforce the need for follow-up of critically ill survivors 
of COVID-19.
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Introduction: Prediction of intensive care unit-acquired weakness 
(ICU-AW), a condition with worsening functional outcomes and 
increasing healthcare costs affecting ICU survivors, using muscular 
ultrasound (MUS) has been seldomly tested. This research assessed the 
diagnostic performance of changes in femoral cross-sectional area 
(Fcsa) and femoral + vastus intermedius thickness (F + VIth)  for pre-
dicting the onset of ICU-AW.
Methods: 43 patients, surgical (n = 25) and medical (n = 18), under-
went serial MUS measurements of Fcsa and F + VIth on days 1–5 
after ICU admission. Patients with ICU-AW (MRC scale < 48 at ICU 
discharge) were compared to those without  ICU-AW  on the out-
comes of mechanical ventilation (MV) days, ICU length of stay (ICU-
LOS), extubation failure, need for tracheostomy, and ICU mortality. 
The predictive capacity of  day  1 to  day  5 measurements, as well as 
the proportional (Δ%) and absolute (ΔAbs) changes in the Fcsa and 
F + VIth indices for the development of ICU-AW, were assessed using 
the receiver operating capacity  area  under the curve  (ROC-AUC 
curve).
Results: Patients who developed ICU-AW (n = 12; 28%) exhibited a 
significant reduction in Fcsa (p < 0.001) from Day 1 to Day 5. Both 
Day 1 Fcsa (ROC-AUC 0.72, sensibility 83%, specificity 67%) and 
F + VIth (ROC-AUC 0.82, specificity 90%) demonstrated moder-
ate predictive capabilities for ICU-AW. Day 1–Day 5 progressive 
changes in Fcsa (Δ%, ROC-AUC 0.75, specificity 93% and ΔAbs, 
ROC-AUC 0.7, sensibility 55%, specificity 88%) exhibited similar pre-
dictive potential (Figure). While ICU-AW patients had longer ICU-
LOS, increased ventilator days, and higher extubation failure rates, 
no significant differences were observed in tracheostomy need or 
mortality.
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Conclusions: Early and progressive muscle loss of Fcsa and F + VIth 
detected by MUS was able to predict ICU-AW within 5 days after ICU 
admission, potentially enabling early identification of patients at risk 
for this debilitating condition and informing timely interventions to 
improve patient outcomes.

Figure (abstract P249) ROC-AUC for ICU-AW prediction.
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Introduction: The cardiovascular component of the Sequential Organ 
Failure Assessment (SOFA) score needs updating. Our aim was to 
develop a cardiac extended (CE)-SOFA score which reflects myocardial 
injury and dysfunction and improves 30-day mortality prediction.
Methods: A retrospective cohort of critically ill sepsis patients (n = 503) 
from a previously published report was randomly divided into an 
exploratory (n = 250) and validation cohort (n = 253). The SOFA score 
calculated at the point of admission to the ICU was used as the Refer-
ence score. High-sensitivity cardiac troponin T (hs-cTnT), N-terminal 
pro B-type natriuretic peptide (NT-proBNP), heart rate (HR) values and 
atrial fibrillation (AF; yes/no) were each assigned a point value from 0 
to 4 using natural cubic spline. Each variable’s points were added to 
the SOFA score in different combinations. Improved 30-day mortality 
discrimination was evaluated using logistic regression and area under 
receiver operating characteristic curves (AUC).
Results: The hs-cTnT (OR 1.9, 95% CI 1.4–2.5), NT-proBNP (OR 1.7, 95% 
CI 1.3–2.2), and AF (OR 2.0, 95% CI 1.5–2.8), point groups were asso-
ciated with 30-day mortality after adjustment for the other five SOFA 
score components whereas the current cardiovascular component 
(OR 0.85, 95% CI 0.6–1.2) and HR (OR 0.9, 95% CI 0.6–1.3) point group 
were not. All 23 different CE score combinations enhanced prognostic 
accuracy (AUC 0.67–0.75, p < 0.001) compared to the SOFA score (AUC 
0.62, p = 0.002). The best performing score (CE-SOFA), which included 

hs-cTnT, NT-proBNP and AF, showed improved discriminative ability in 
the validation cohort (Figure).
Conclusions: The CE-SOFA score improved 30-day mortality discrimi-
nation compared to the SOFA score. There is a need for prospective 
external validation of the CE-SOFA score ahead of SOFA 2.0.

Figure (abstract P250) Validation of the best-performing cardiac-
extended (CE)-SOFA score in the validation cohort. Receiver operating 
characteristic curves showing 30-day mortality discrimination of the 
SOFA score compared to the CE-SOFA score. The CE-SOFA score (0–36) 
is the sum of the SOFA score (0–24), hs-cTnT points (0–4), NT-proBNP 
points (0–4) and AF points (0 or 4).
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Introduction: The aim of this study was to assess the difference in 
cognitive, psychological and physical consequences of COVID-19 
in patients who had been admitted to the ICU and discharged alive, 
between their 6-month and 12-month follow-up at our post-ICU (PICS) 
clinic.
Methods: We performed a prospective cohort study in our multidisci-
plinary post-ICU (PICS) follow-up clinic at Tallaght University Hospital, 
which includes critical care physicians, a psychologist, a physiothera-
pist and a research nurse. Our study population were patients who had 
been admitted to the ICU in our tertiary referral centre with COVID-19 
pneumonitis 12 months earlier.
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Results: A total of 20 patients attended the 12-month PICS follow-
up clinic following admission to ICU with COVID-19 pneumonitis. 
Mean grip strength had improved significantly from 25 (SD 1) to 31.3 
pounds (8.2; p < 0.001) between the 6-month and 12-month PICS clinic 
follow-up. The 6-min walk test time had also significantly improved 
from 360.9 m (SD 130.6) to 417.4 m (119.3; p = 0.014). The lowest Borg 
scale score had significantly improved from 0.4 (SD 0.9) to 0.2 (0.5; 
p = 0.046). There was no significant improvement in cognitive and psy-
chological outcomes between the 6-month and 12-month clinic fol-
low-up, with the mean Montreal Cognitive Assessment (MoCA) Score 
remaining low at 23.4 (SD 9) and the mean Patient Health Question-
naire-9 (PHQ-9) score high at 11.6 (SD 13.1), in keeping with moderate 
depression.
Conclusions: In this single centre prospective cohort study,  physical 
outcomes significantly improved for patients followed up in a multi-
disciplinary post-intensive clinic between 6-months and 12-months 
post ICU discharge. There was however no significant improvement 
in cognitive and psychological outcomes between the 6-month and 
12-month follow-up, indicating that patients continue to require mul-
tidisciplinary follow-up for an extended period post ICU discharge 
to ameliorate the burden of comorbidity associated with post-ICU 
survivorship.
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Association of sepsis with long‑term mortality and causes of death 
in the Swedish intensive care cohort
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Introduction: We aimed to determine whether sepsis in the inten-
sive care unit (ICU) is independently associated with long-term 
mortality (primary outcome) and distribution of causes of death 
(secondary outcome) in order to inform follow up interventions. 
Follow up clinics for ICU patients are increasingly being used in 
order to decrease long-term mortality and morbidity. However, 
the long-term mortality and causes of death are not thoroughly 
described.
Methods: We report a cohort study on Swedish intensive care registry 
(SIR) patients admitted to an ICU between 2005 and 2016 with out-
comes collected until June 2020. Patients diagnosed with sepsis were 
allocated to the sepsis group and all other patients to the non-sepsis 
group. The primary outcome was the hazard ratio (HR) for death in 
patients with sepsis compared to non-sepsis patients in a multivari-
able Cox model for the entire follow-up and predefined periods. The 
secondary outcome was the distribution of marginal risk ratios (mRRs) 
in multivariable multinomial model for causes of death between sep-
sis and non-sepsis patients.
Results: We included 33,994 patients with sepsis and 280,635 with-
out, with an overall median age of 65 years (interquartile range [IQR], 
50–76) and 41.6% women. Median follow-up in survivors was 3071 
(IQR, 2137–4136) days. The HR of death for sepsis versus non-sepsis 
was 1.02 (95% confidence interval 1.00–1.04, p = 0.032). Sepsis was 
associated with survival 0–30 days from admission but mortality dur-
ing later study periods until 5  years from admission (Figure). Sepsis 
was associated with an increased mRR for infectious, other tumors, 
and urogenital causes of death. Non-sepsis was associated with an 
increased mRR for circulatory injuries, intoxications, and psychiatric 
causes of death.
Conclusions: In our cohort, ICU patients with sepsis have a higher 
adjusted risk of death than other ICU patients. The risk of death 
from an infection remained increased also in the last study period 
8–15.5 years after admission in sepsis patients.

Figure (abstract P252) Line plots of hazard ratios for variables in a 
series of Cox models on mortality after intensive care admission. Each 
Cox model is fitted for a specific time interval: 0–30 days, 31–90 days, 
4–6  months, 7–12  months, 2–3  years, 4–5  years, 6–7  years and 
8–15.5  years. The shaded area is the 95% confidence interval, unad-
justed for repeated measures.
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Introduction: Severe sepsis can trigger acute cardiovascular events, 
but for how long this increased risk remains in sepsis survivors is 
unclear. The aim of this study was to assess the long-term risk of car-
diovascular hospitalizations and deaths in patients with community-
acquired severe sepsis admitted to an ICU compared to the general 
population.
Methods: This retrospective cohort study included 20,313 individuals 
with incident hospital-treated sepsis or infection identified through 
Swedish health care registries. Patients admitted between 2008 and 
2019 and aged ≥ 18 were included. Each case was matched to 20 
controls, and to remove confounding we applied entropy balancing. 
Cardiovascular event was defined as hospitalisation or death due to 
cerebral infarction, heart failure or myocardial infarction. To explore 
the impact of prior heart disease, we conducted a subanalysis on 5,477 
patients with no history of heart disease.
Results: Among the survivors, 14.5% had a cardiovascular event dur-
ing the entire follow-up period, compared to 9.6% among the controls. 
Overall, the risk of cardiovascular events was higher in sepsis patients 
during the first four months after discharge (see Figure). The increased 
risk of cerebral infarction was limited to the first two months, myocar-
dial infarction to the first three months, and heart failure to the first 
four months. Among the 5477 patients with no history of heart dis-
ease, the increased risk of incident cardiovascular event persisted for 
at least six months in comparison to their matched controls.
Conclusions: In the first four months following discharge, sepsis sur-
vivors had a heightened risk of cardiovascular events compared to 
matched population controls. Subsequently, this elevated risk dimin-
ished. However, as patients with no history of heart disease had 



Page 112 of 118Critical Care  2024, 28(Suppl 1):68

increased risk for at least 6 months after discharge, sepsis might be a 
risk factor for cardiovascular events and preventive measures should 
be considered.

Figure (abstract P253) Adjusted hazard ratios of major cardiovascu-
lar events after severe sepsis.
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Introduction: The Japanese Society of Intensive Care Medicine 
(JSICM) has started a database project (Japanese Post-Intensive Care 
Syndrome: JPICS Database) to investigate the long-term prognosis 
of patients who have left the ICU from October 2022. In the present 
study, this database was used to investigate the prevalence of PICS 
3 months after ICU discharge.
Methods: The JPICS database is a system that registers patients’ 
mobile phone numbers during hospitalization and automatically 

conducts a questionnaire survey on their living conditions, physi-
cal functions, cognitive functions, and mental health using a mobile 
phone short message system 3  months, 6  months and 1  year after 
ICU discharge. The prevalence of PICS 3  months after ICU discharge 
was investigated in patients admitted to the ICU between October 
2022 and June 2023. PICS was defined as any one of the following 
functional impairments: a physical impairment was defined as a score 
of ≤ 90 points on the Barthel Index, cognitive impairment as a score 
of < 40 points on the Short-Memory Questionnaire, and mental disor-
der as a score of ≥ 8 points on the Hospital Anxiety and Depression 
Scale-anxiety or -depression.
Results: 84 patients who responded to the questionnaire were 
included in the analysis. Age was 70.5  years, male 63.1%, ventilated 
60.7%,  SOFA score 6 points at ICU admission, PICS prevalence was 
66.7%, physical impairment 39.3%, cognitive impairment 46.4%, men-
tal disorder 41.7% and multiple functional impairments were found 
in about 40% of the patients. In addition, 24% of patients complained 
of pain that occurred after ICU discharge and analgesic was required 
in approximately 30% of these patients. The employment rate before 
admission was 45.2%, and 44.7% were able to return to work after 
ICU discharge.
Conclusions: The prevalence of PICS was approximately 60% and 
multiple functional impairments were present in approximately 40% 
of patients 3 months after ICU discharge. The promotion of PICS meas-
ures in critically ill patients is a future challenge.
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Introduction: Intensive care unit (ICU)-survivors show persistent cog-
nitive, physical and functional impairment, leading to an increased risk 
of mortality. On ICU admission subphenotypes [1] have been identi-
fied in patients admitted with acute respiratory distress syndrome 
(ARDS) that are prognostic of outcome and predictive of treatment 
response. We hypothesized that if these ARDS subphenotypes are 
assigned at ICU discharge, they are associated with one-year outcome.
Methods: A secondary analysis of a prospective observational cohort 
study conducted in two Dutch ICUs between 2011 and 2014 was 
executed. Patients discharged alive from the ICU and of whom bio-
markers were measured on the day of ICU discharge (− 2 or − 1 days) 
were included. Subphenotypes were adjudicated by using a previ-
ously published parsimonious model making use of plasma levels of 
bicarbonate, interleukin-8 and protein C to adjudicate patients into 
two groups, a hyperinflammatory and a hypoinflammatory subpheno-
type. Subphenotype distribution at ICU discharge, clinical characteris-
tics, plasma protein biomarkers at ICU discharge and outcomes were 
analyzed.
Results: Of the 1483 patients in our cohort, 6% (n = 86) were assigned 
to the hyperinflammatory and 94% (1397) to the hypoinflamma-
tory subphenotype at ICU discharge. Patients adjudicated to the 
hyperinflammatory subphenotype were discharged with signs of 
more severe disease (higher SOFA scores (7 [IQR 5–9] vs. 4 [IQR 2–6], 
p < 0.001). Patients discharged with the hyperinflammatory sub-
phenotype showed significantly more derailed biomarkers at ICU 
discharge in all domains (Figure). One-year mortality was higher in 
patients adjudicated to the hyperinflammatory subphenotype (48% 
vs. 28%, p < 0.001).
Conclusions: Patients adjudicated to the hyperinflammatory sub-
phenotype at ICU discharge showed significantly stronger anomalies 
in pathways implicated in the pathogenesis of critical disease and 
increased mortality at one-year follow up.



Page 113 of 118Critical Care  2024, 28(Suppl 1):68 

Reference
1. Calfee CS et al. Lancet Respir Med. 2014;2:611–620

Figure (abstract P255) Biomarker differences at ICU discharge 
according to subphenotypes. The magnitude in biomarker differences 
is expressed with Hedges’ g with their 95% confidence interval.
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Introduction: Health-related quality of life (HRQoL) is the relevant 
outcome of intensive care on which everyone involved agrees [1–3]. 
The objective of this study was to estimate HRQOL in adults who suf-
fered a critical illness at one year. Additionally, possible predictors of 
HRQoL were evaluated.
Methods: A prospective cohort study was conducted all patients 
requiring life support admitted at critical care unit (ICU) between 2017 
and 2019  were included. HRQoL was assessed using EuroQoL-5D-5L 
(EQ-index valeu) at admission and at follow-up (6 and 12  months). 
Longitudinal data analysis (LDA) was performed to evaluate the effect 
of time on HRQoL. Predictors of “better versus worse” HRQoL at year 
were identified using logistic regression.
Results: 195 patients were included (Table), EQ-index was base-
line 0.94(0.85–1), at 6  months 0.94(0.83–1) and at 12  months 
0.90(0.71–1). In LDA, HRQoL at 12  months was worse (p < 0.001), 
even adjusted for confounders  (being very old, severity at admis-
sion, requiring mechanical ventilation, female sex, number of 
comorbidities and frailty) (p < 0.001). Being ≥ 80 (p = 0.026), female 
sex (p = 0.013), and having three or more comorbidities (p = 0.047) 
were significantly associated with the worst perception of HRQoL 
at 12  months follow-up. There was a trend in the association 
between frailty and HRQoL (p = 0.064). The severity of the disease 
(APACHE ≥ 20) (p = 0.431) and the requirement for mechanical 
ventilation (p = 0.975) had no association with the perception of 
HRQoL.
Conclusions: Patients significantly worsened their HRQoL at one year 
of post-intensive care follow-up. Being over 80 years old, being female, 
and having three or more comorbidities at admission were signifi-
cantly associated with worse HRQoL at follow-up.
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Table (abstract P256) Basal characteristics of the population

Characteristic Result

Age years (median, pp 25–75%) 65.9 (52.9–74.5)

Female; n (%) 68 (36)

APACHE Score (median, pp 25–75%) 19 (14–23)

SOFA Score (median, pp 25–75%) 9 (6–10)

Mechanical ventilation(n = 181); n (%) 145 (80.11)

Renal replacement therapy (n = 181); n(%) 17 (9.4)

Vasopressor requirement (n = 181); n (%) 149 (82.3)

Comorbidities number (median; pp 25–75%) 2 (2–4)
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Introduction: The incidence of discharging patients directly to home 
(DDH) is variable across units, but there is evidence that the practice is 
increasing. There is conflicting data on the safety of DDH, compared 
to discharging to a ward (DW). The aim of this service evaluation is to 
identify differences in admission characteristics between DDH and DW 
patients, and to compare physical function at ITU discharge, and the 
incidence of re-admission and death after discharge.
Methods: Survivors of critical illness who had a period of mechani-
cal ventilation were identified from routine data sources. Patients 
were placed in two groups based on discharge status (DDH or DW). 
Their baseline admission characteristics, length of stay and mechani-
cal ventilation, and their physical function at discharge from ITU were 
compared, as were re-admission rates and mortality within 90 days of 
discharge.
Results: There were 53 patients in the DDH group and 108 in the DW 
group, and there were no differences in sex between groups.  The 
DDH group were significantly younger (Median age 44 vs. 56.5 years, 
p < 0.001), had significantly lower APACHE II scores (12 vs. 16, 
p < 0.001), and were mechanically ventilated for significantly fewer 
days (2 vs. 4, p < 0.001). The number of days from extubation to a for-
mal decision to discharge was significantly lower  in the DDH group 
(2 vs. 5  days, p < 0.001). Fifty percent of DW patients were admitted 
to ITU having first been an inpatient, compared to 24.52% in the DDH 
group (p = 0.002). Physical function scores at discharge from ITU were 
significantly higher in the DDH group (median CPAx score 48 vs. 38, 
p < 0.001). There were no differences in re-admission or mortality.
Conclusions: Discharge direct to home does not lead to an increased 
incidence of re-admission or death compared to patients discharged 
to a ward, and they are discharged with higher physical function 
scores. Age, illness severity, number of days ventilated, and inpatient 
status prior to ITU admission are favourable in DDH patients.
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Introduction: If healthcare in the global scale were a country, it would 
be the fifth biggest carbon emitter on the planet. This awareness has 
globally increased concern. Within the hospital, the intensive care unit 
(ICU) is one of the considerable waste generators. Although challeng-
ing, awareness regarding this issue is important, and measures can be 
undertaken to reduce this impact.
Methods: A literature review identified the problem’s magnitude 
and potential targets for improvement regarding the environmental 
waste and pollution associated with the ICU. The project is running at 
an urban, tertiary care, university hospital. Accordingly, we identified 
and proposed an integrated pool of measurements designed to have 
impact on waste production and treatment at the ICU level. In a Del-
phi-like manner, the measures to implement were selected.
Results: Of the proposed measurements, subscription rate > 80% 
evolved the following: recycling all the confidential paper waste—
with a witnessed recycling preserving the confidentiality; recycling all 
the non-contaminated plastic and cardboard waste; developing regu-
lar scientific dedicated internal meetings; abolishing pre-made central 
venous catheters kits—with unnecessary material—and replace it 
with individually selectable material; reserve the single-use broncho-
scope to emergency situations and installation of light sensors on the 
halls to prevent lighting when not needed. For each measurement we 
selected a work group dedicated to its implementation. The first three 
listed are already implemented and the remaining ones are in assess-
ment, logistics scouting and implementation process. Assessment of 
fulfillment by professionals revealed a high level of adhesion.
Conclusions: There is an unavoidable environmental impact of health 
care in general. Nevertheless, it is possible to reduce such impact by 
modulating simple practices. Green-ICU teams and green-ICU bun-
dles produce awareness and can be motors to foster specific practice 
changes personalized to each ICU.

P259  
Comparative environmental impact assessment of reutilized 
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Centro Hospitalar Universitário Lisboa Norte, Intensive Care Medicine, 
Lisbon, Portugal
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Introduction: In an eco-conscious era, the idea of a green intensive 
care unit (ICU) is evolving healthcare. With medical care contributing 
about 4.4% of  CO2 emissions through energy use and waste produc-
tion, choices like reusing bronchoscopes versus single-use ones are 
being weighed due to their impact on waste and energy.
Methods: Literature review assessed hospitals’ practices on reusable 
and disposable bronchoscopes. A prospective single-center observa-
tional study was conducted to analyse key environmental indicators, 
including carbon footprint, water consumption and waste generation, 
number of items used, their weight and recyclability.
Results: Reusable bronchoscopes are greener in manufacturing but 
use more water and energy in their lifecycle due to reprocessing. 
Despite comparable clinical effectiveness, single-use bronchoscopes 
do not minimize costs when considering expenses related to cross-
infection. With this evidence, we hypothesized that in our ICU, the 

reusable bronchoscopes would be more environmentally friendly due 
to the energy source used in our hospital. In a national ranking analy-
sis, our hospital was placed first as the most energetically efficient hos-
pital—partially due to the use of solar panels as energy sources—and, 
in second place regarding hydric efficiency. We’re changing our urban 
university hospital protocol to favour reusable bronchoscopes over 
single-use ones, except for emergencies such as difficult tracheal intu-
bation and for restrictive periods. Over the next year, a before-after 
study is being conducted, focusing on processing costs, sterilization 
chemicals, water and energy use, and waste produced.
Conclusions: The environmental impact of bronchoscopes is influ-
enced by various factors and the decision-making regarding which 
one is more favourable should include a personalized analysis of each 
ICU. Future advancements should focus on developing more sustain-
able reprocessing practices and enhance the eco-efficiency of dispos-
able options.

P260  
EMR smart phrases to improve and audit quality metrics 
compliance in the cardiac surgery ICU
R Said, A Ramirez, D Loftus, J Giordano, A Stuart
Hackensack University Medical Center, Cardiac Surgery, Hackensack, USA
Critical Care 2024, 28(Suppl 1): P260

Introduction: Confronting challenges within a high-volume, high-
acuity ICU characterized by a notable staff turnover poses inherent 
difficulties in communication and performance tracking. The adoption 
of a strategic approach, emphasizing key metrics, and the utilization 
of electronic medical record (EMR) smart phrases emerge as pragmatic 
measures to streamline documentation processes and systematically 
monitor pertinent data [1].
Methods: We prioritized two key improvement metrics—mobility 
goals and pressure ulcer prevention. The ICU leadership designed and 
implemented the following steps:

  • Novel user-friendly EMR smart phrases for comprehensive data 
capture and best practices were created.

  • Clear communication on the rationale behind these metrics to 
improve staff understanding.

  • Implementation of training sessions and regular audits to ensure 
consistent and correct usage.

  • The nurse documented daily patient status; if the prescribed 
interventions for mobility and pressure ulcer prevention were not 
met, then barriers were reported.

  • Maintaining data accuracy with a feedback loops of email reports 
and meetings.

  • Celebrated achievements and addressed improvement areas.
  • Encouraging continuous improvement with staff feedback on 

smart phrase usability.
  • Optimization of rounding strategies for effective communication 

and goal attainment.
 • Regular huddles keeping everyone informed, fostering a culture 

of transparency and collective engagement.
Results: After 6  months, nursing staff compliance with smart phrase 
use rose from 60 to 96%. Mobility goal attainment increased from a 
6-month average of 50.6–77.4% (Figure), and pressure ulcer incidence 
dropped from 1.6/month to zero.
Conclusions: By focusing on specific metrics and utilizing smart 
phrases in the EMR, you can streamline data collection and make it 
easier for staff to track and report on performance. Regular communi-
cation and a commitment to continuous improvement will be crucial 
in navigating the challenges of a high-volume, high-acuity ICU with a 
dynamic workforce.

Reference
1. Kieffer et al. J Perinat Med. 2023;51:956–61
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Figure (abstract P260) Improvements in 6  month mobility goals 
with smart phrase implementation.
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Introduction: In recent years, ICU admissions during the last month of 
life have risen by up to 30% [1]. Palliative Care (PC) in the ICU improves 
quality of life and, particularly  end-of-life (EOL) care, by anticipating 
and addressing suffering when curative treatments are no longer indi-
cated or effective. The benefits of PC in the ICU are clearly documented: 
improves symptom management and quality of life, shortens ICU and 
Hospital length of stay (LOS), and limits non-beneficial life-sustaining 
interventions [2]. Nevertheless, research highlights clinicians’ inaccuracy 
identifying  PC needs  and recognizing EOL patients. Recent evidence 
supports using tools like the Palliative Care Screening Tool (PCST), allow-
ing early identification of patients in need of palliative care.
Methods: Retrospective observational study at a Portuguese ICU over 
a period of 2 months. The aim was to quantify the prevalence of pallia-
tive care requirements, analyze and compare the 90-day and hospital 
mortality rates, length of stay, level of care, re-admissions and do-not-
resuscitate (DNR) prescription. The PCST was employed to assess pal-
liative care needs prevalence.
Results: Among 135 ICU patients, 40.7% needed palliative care. 38.2% 
were in level 3 care. There was no difference in hospital or 90-day mor-
tality between the two groups. PC  group had longer hospital LOS, 
while ICU LOS showed no difference. Remarkably, 90% of readmissions 
were from the PC group (p < 0.001). Only 30.9% had electronically pre-
scribed DNR directives (p < 0.001).
Conclusions: The high rate of ICU admissions (40.7%) requiring PC 
highlights the need for better patient recognition and management. 
Tools like PCST aid clinical decision-making and assist clinicians in 
identifying appropriate levels of intervention. Future large-scale stud-
ies assessing morbidity and 6 months and 1-year mortality can provide 
deeper insights on palliative patients’ needs and outcomes.

References
1. Mercadante S et al. BMC Anesthesiol. 2018;18:106
2. Pan H et al. Intensive Care Res. 2023;3:77–82
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Introduction: This study assessed and evaluated barriers to imple-
menting patient- and family-centered care (PFCC) in intensive care 
units (ICUs) in Asia, Africa, Latin America, and the Middle East. PFCC 
is a compassionate approach to ICU care, where patients and families 
are essential members of the healthcare team. The benefits of PFCC 
are well known, but most publications and research derive from the 
global North and little is known about PFCC practices and barriers in 
low- and middle-income countries (LMICs). In ICU, the complexity and 
vulnerability of the patient’s condition, family involvement, and work 
requires a high level of culturally sensitive practices.
Methods: A 21-question survey based on international guidelines for 
FCC in neonatal, pediatric, and adult ICUs and a report from the task 
force of the World Federation of Societies of Intensive and Critical Care 
Medicine, was conducted in English and Spanish in a convenience 
sample of ICU HCPs in LMICs. Data were stored on a secure server with 
encryption and captured using Research Electronic Data Capture. This 
research was approved by the Human Research Ethics Committee (Ref 
N22/10/117) of Stellenbosch University.
Results: A total of 324 HCPs (Spanish = 66; English = 258) completed 
the survey from 24 countries across Asia = 47%, Latin America = 20%, 
Africa = 19% and the Middle East = 13%. The majority were ICU nurses 
and medical specialists (75%) and 47% worked in ICU for ≥ 10  years. 
While most indicated familiarity with PFCC (94%), only 56% reported 
it as part of their daily clinical practice. The commonest barriers to 
implementation of PFCC were lack of time (58%), shortage of man-
power (51%) and concern about infection control (46%).
Conclusions: Implementation of PFCC in LMICs can be improved, with 
further studies needed to overcome barriers and provide a roadmap 
to enable all stakeholders to benefit from PFCC. PFCC can promote 
cultural competence and diversity by involving patients and families in 
care planning and decision making.
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Introduction: To reduce the discrepancy between demand and avail-
ability of organs for transplantation, controlled donation after circula-
tory death (cDCD) has gained momentum and became an accepted 
practice in many European countries. Despite the prevailing practice 
of curtailing medical interventions in futile cases, Portugal has yet to 
implement cDCD [1]. This study aims to predict the expected rise in 
organ donation from implementing such a program.
Methods: Retrospective observational study,  conducted  in a Portu-
guese tertiary’s hospital Intensive Care Unit (ICU), during 2019, including 
all deceased patients under 75 years of age, provided they had no neo-
plasia, infectious risk or significant renal or hepatic dysfunction. Timing 
of controlled suspension of treatment was determined upon the docu-
mented transition to comfort care. To identify potential donors a maxi-
mum agonic phase of 30 min for the liver and pancreas, 60 min for the 
lung, and 120 min for the kidney were used. Results were compared with 
donors and collected organs from the same hospital and timeframe.
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Results: Among 311 deaths, 152 occurred after suspension of organ 
support. Most of patients were male (67%), with a mean age of 
68 years and a mean SAPS II of 57. Mean ICU length of stay was 4 days 
and mean time from admission to withdrawal of organ support was 
1 day. The most frequent form of organ support was invasive mechani-
cal ventilation (74%). In the subgroup analysis 10 individuals (6.6%) 
died within less than 120 min, potentially providing 3 livers, 3 pancre-
ases, 8 lungs, and 20 kidneys for transplantation. This would result in a 
21% annual growth in transplantation activity in this hospital.
Conclusions: This study anticipates a significant increase in 
organ  donation from implementing cDCD, with important public 
health and social impact, aligned with ethical end-of-life care in ICU.
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Introduction: CAP admissions are a major cause of ICU for elderly 
patients. In the present  study, we described clinical characteristics, 
resource use, and outcomes of elderly and super-elderly patients with 
CAP in 65 ICUs in Brazil.
Methods: Anonymized data of patients older than 65y was pro-
spectively collected (2019 and 2022 and 2023, January to July).  IRB-
approval  (CAAE: 17079119.7.0000.5249). We compared elderly and 
super-elderly according to clinical characteristics, resource use, and 
hospital outcomes. We analyzed mechanical ventilation use and its 
outcomes. Descriptive statistics were used for all variables. Parametric 
tests were used to determine group differences.
Results: A total of 18,017 elderly patients were included. Sixty percent 
were 80  years old or more. Overall hospital mortality was 15%. The 
super-elderly were sicker at ICU admission, more frequently frail and 
had higher hospital LOS and mortality (Table). Of the 1920 mechani-
cally ventilated patients, 1014 were women and 906 were men. Elderly 
people represented 789 (41.1%) and super-elderly 1131 (58.9%). Hos-
pital mortality rates in MV patients were 1209 (63%), 429 (54%) were 
elderly and  780 (69%) super-elderly. ICU mortality was 1015 (53%), 
359 (45.5%) deaths at the elderly group and 656 (58.8%) at the super-
elderly group (p < 0.05).
Conclusions: Overall characteristics were similar among elderly and 
super-elderly groups. However, super-elderly were more frail and had 
worse outcomes. We found significant differences in the ICU and Hos-
pital LOS and ICU and hospital Mortality for both the total population 
and those under mechanical ventilation. Short-term outcomes of the 
elderly and super-elderly ICU population in a Middle-income country 
are reasonable. Further studies on quality of life and long-term out-
comes are still needed for this population.

Table (abstract P264) Clinical characteristics and outcomes

Elderly (65–79 y) 
N = 7254

Super‑elderly 
(> 79 years) 
N = 10,763

p value

SAPS 3 points 
(media/ Sd)

53.67/ ± 9.46) 59.14 ± 8.7  < 0.05

Elderly (65–79 y) 
N = 7254

Super‑elderly 
(> 79 years) 
N = 10,763

p value

Charlson Comor‑
bidities Index 
(media/ Sd)

2.11/ ± 2.33 1.97 / ± 1.9 0.573

Frail patients 
frequency

1209 (16.7%) 2605 (24.2)  < 0.05

Hospital mortality 10.3% 17.9%  < 0.05

Hospital length of 
stay

13.65 (18.35) 15.38 (19.5)  < 0.05

ICU mortality MV 
patients

359/789 (45.5%) 656/1131 (58%)  < 0.05

Hospital mortality 
MV patients

429/789 (54%) 780/ 1131 (69%)  < 0.05
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Introduction: Intensive care unit (ICU) admission is a weighted deci-
sion, specially in patients with chronic disease and older age. These 
variables may translate into reduced physical, physiological and cogni-
tive reserve, which defines frailty [1].  Its assessment alongside organ 
dysfunctions can change risk of death stratification and decision to 
admit.
Methods: Retrospective cohort of 578 patients admitted to an ICU 
between January and December 2022. Patients were divided in two 
groups concerning frailty status—Clinical Frailty Scale ≥ 4 defined as 
frail. Baseline characteristics and acute outcomes were analyzed to 
find predictors of mortality.
Results: Frailty prevalence at admission was 54%. Median age 
was higher in frail group (65 vs. 54 years, p < 0.001) and no differ-
ences were found in type of admission. Frail patients had higher 
SAPS II (52 vs. 43, p < 0.001) and longer ICU and hospital length of 
stay (9 vs. 8  days, p = 0.40; 22 vs. 18  days, p = 0.16). There was a 
higher vasoactive drug use in frail group (77% vs. 64%; p = 0.001), 
but no differences on mechanical ventilation (MV) (28% vs. 22%; 
p = 0.163) or renal replacement therapy (RRT) (63% vs. 61%; 
p = 0.642). Multivariate analysis revealed that hospital mortality 
and one-year mortality was significantly higher for frail patients 
(RR 2.9, 95% CI 1.7, 4.9, p < 0.001; RR 2.0, 95% CI 1.3, 3.1, p < 0.001, 
respectively), but no relation with gender, age or type of admis-
sion. In the frail group, MV or RRT, but not vasopressors, had also a 
higher risk of one-year mortality (RR 2.2, 95% CI 1.3, 3.5, p < 0.001; 
RR 4.0, 95% CI 2.4, 6.6, p < 0.001; respectively). 5.3% of the frailty 
group needed nursing homes as of 4.1% in the non-frail group. 
One year after ICU discharge 49% of the survivors were classified 
as frail.
Conclusions: Frailty is common in patients admitted to ICU and 
it negatively influences outcomes, mainly after medical interven-
tions, regardless of age. The awareness of this vulnerable population 
empowers the physician to choose the best approach.
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Introduction: Adopting a palliative approach in intensive care allows 
for prioritizing interdisciplinary collaboration, where the patient is 
placed at the center of care, taking into their physical, relational, psy-
chological, moral, social, and spiritual needs. It also involves giving 
meaning to care for healthcare providers, avoiding moral distress and 
the risk of burnout associated with the administration of deemed 
inappropriate care.
Methods: We organize a weekly meeting with the ICU team and the 
palliative team. We evaluated all the patients to define a therapeutic 
project adapted to each one. We studied the impact of this program 
on the caregivers (5 MDs, 53 nurses, 2 physiotherapists, 1 social assis-
tant) and its impact on the ethical climate in the ICU.
Results: 100% of the caregivers participated in the study and 
responded with yes/no/less (Y/N/L) to questions about end-of-life (see 
Table).
Conclusions: This approach allows for the development of a therapeu-
tic project tailored to each patient, avoiding the initiation or continua-
tion of unreasonable or futile treatments. This has a positive impact on 
the well-being of healthcare teams through improved communication 
and a reduction in the loss of meaning. The investigation continues to 
assess if the results are confirmed at 1-year, in which case, it would be 
relevant to extend this project to other intensive care services.

Table (abstract P266) Results

Have you experienced: Before % (Y) After 6 months % (Y/N/L)

Discomfort 90 8.3/21.7/70

Difficulty in communication 78.7 13.6/35/55.9

Lack of consideration for 
future QOL

86.4 3.3/35/ 61.7

Loss of meaning in your 
work*

78.7 11.7/38.3/50

Improvement in the sense 
of work

68.3/18.3/13.3

Impact on decision‑making 95.1/4.9

A better‑developed project 100

*The results are confirmed among all caregivers. It is noteworthy that 
the loss of meaning appears early among nurses (66.6% of nurses 
working for less than 2 years before the project, 20% after)
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Introduction: A recent study assessed frailty in Portuguese intensive 
care units (ICU), but the prevalence of patients at end-of-life (EOL) 
remains unknown [1]. Definition of EOL is used when a patient is likely 
to die within the next 12 months. Palliative care is not spread among 
Portuguese hospitals and these patients might not be identified. The 
aims of this study were to assess the prevalence of EOL patients in our 
unit and to compare their 90-day and in-hospital mortality rates, days 

of hospitalization and 30-day re-hospitalization with patients who 
were not at EOL.
Methods: Retrospective and observational study, including patients 
discharged from April to May/2023. We applied the criteria of Gold 
Standards Framework—Proactive Identification Guidance (GSF-PIG) 
organ failure specific indicators to identify EOL patients. We compare 
EOL group with non-EOL group. Statistical analysis was performed 
using SPSS®.
Results: 135 patients were included. We identified 39 (28.9%) EOL 
patients and 96 (71.1%) non-EOL patients. No difference was found in 
sex distribution between both groups. 64.1% male sex in EOL group 
and 67.7% in non-EOL group, p = 0.687. EOL group was older, median 
age 71 [60;79] years compared to 65 [46;76] years in the non-EOL 
group. EOL group 90-day mortality was higher 46.22% (n = 18) versus 
18.8% (n = 18), p = 0.001. In-hospital mortality was also higher in EOL 
group, 41.0% (n = 16) versus 16.7% (n = 16), p = 0.003. There was no 
significant difference in re-hospitalization, EOL group rate was 12.8% 
(n = 5) versus 5.2% (n = 5) in non-EOL group. It was not found signifi-
cant difference in days of hospitalization neither in ICU nor in the ward 
(Table).
Conclusions: The prevalence of EOL patients in our unit was signifi-
cant and their mortality rates were higher. Surprisingly, there was no 
difference in re-hospitalization rate or hospitalization days between 
groups. These are the first data concerning EOL patients in Portuguese 
ICU.

Reference
1. Correia I et al. J Palliat Care. 2021;37:552–561

Table (abstract P267) Main outcomes compared

Variable EOL group 
28.9% (n = 39)

Non‑EOL group 
71.1% (n = 96)

100% (n = 35)

90 days mortality 46.2% (n = 18) 18.8% (n = 18) p value: 0.001

In‑hospital mor‑
tality

41.0% (n = 16) 16.7% (n = 16) p value: 0.003

30‑days re‑
hospitalization

12.8% (n = 5) 5.2% (n = 5) p value: 0.126

Hospitalization 
days in ICU

median 4 [2;9] median 5 [3;9] p value: 0.233

Hospitalization 
days (total)

median 16 [7;23] median 14 [8;29] p value 0.723

Significant differences were found in mortality, but not in hospitaliza-
tion days neither re-hospitalization rate
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Introduction: Organ transplants spared thousands of lives and greatly 
improved the quality of life of many more, regrettably not enough 
patients will benefit from this procedure. The severe shortage of 
donors across all organs remains the major constraint.
Methods: To evaluate how and why organ harvesting has improved 
since the beginning of donor program (2009). Observational retro-
spective study of all patients admitted to the ICU as potential donors. 
Patients were divided in 2 groups: the effective donors and those who 
did not fulfil criteria for transplant. Age, gender, admission diagnosis, 
organs harvested and reasons for refusal were recorded.
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Results: We enrolled 94 donors, 44 men, mean age of 65 years. Were 
harvested 217 organs: 3 hearts, 10 lungs, 3 pancreas, 81 livers, 122 
kidneys, along with corneas, heart valves, and bones. Haemorrhagic 
stroke was the major cause of admission (47.3%), followed by ischemic 
stroke (20.4%), hypoxic ischemic encephalopathy (18.3%) and intrac-
ranial hypertension (14.0%). The elderly patients’ prevalence and the 
Neurosurgery absence, forcing some patients’ transfer to other hospi-
tal, were the reasons why neurovascular causes surpass neurotrauma. 
Brain death criteria not achieved, irreversible organ disfunction, neo-
plastic disease not excluded and personal opting-out also prevented 
harvesting on some occasions.
Conclusions: Small hospitals with motivated and informed clinicians 
may support organ donation. Our hospital has invested in qualification 
regarding detection and good management, achieving 8 clinicians 
and 3 nurses with Transplant Procurement Management formation. 
The proximity between ICU and the emergency service, the creation of 
internal emergency teams and the rapid stroke diagnosis pathway, an 
alert system based in the NEWS where all patients with neurological 
depression are referred to the ICU with an emergent text message and 
the more extended criteria, especially age, are crucial for increasing of 
donors. Nevertheless, more efforts are needed.
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Introduction: The attitude toward post-mortem organ donation is 
complex and multifactorial and may be influenced by numerous fac-
tors. Given the ongoing and emergent phenomenon of immigration, 
underlying attitude of individuals migrated from other countries is 
becoming an important part of the donation process.
Methods: Retrospective observational study (2019–2023) including 
all Lombardy donors. Data were obtained from the Lombardy Donor 
Record System “Donor Manager”. General demographic and descrip-
tive variables were collected. Quantitative variables are expressed as 
mean ± SD for normal distribution and median (IQR 25–75) for non-
normal. Qualitative variables are expressed as percentage.
Results: Two hundred forty-nine foreign-born potential donors 
were considered. Mean age was 45 ± 15 years. Males accounted 64% 
(n = 160) of the sample. Two hundred thirty-eight (96%) were eligible 
for donation, refusal rate was 47% (n = 116), with no age or sex differ-
ence compared to non-refusal group (p = 0.22; p = 0.61 respectively). 
Refusal rate was almost two times higher, compared to Italian-born 
population (26%). Among eligible foreign-born donors, 65% (n = 154) 
were extra-EU born and had a higher rate (54% vs. 39% in EU born) 
of donation refusal (p = 0.04). Moreover, by dividing eligible foreign-
born donors into different continents we assessed refusal rate, show-
ing a significant difference (p < 0.01). Africa was the continent with the 
highest refusal rate (66%), followed by Asia (53%), Europe (39%) and 
America (29%) (Figure).
Conclusions: In this Italian subset of foreign-donor population the 
refusal rate was almost doubled compared to the Italian rate, interest-
ingly it is even higher in non EU born immigrants. Our results under-
line the importance of different social approaches to different cultures, 
the importance of talking with local foreign communities and building 
trust in the health institution, from access to care to the possibility of 
organ donation.

Figure (abstract P269) All the plots illustrate refusal (red) and non-
refusal (green) rate of eligible donors. EU = Europe; AFR = Africa; 
AM = America. In plot A and plot B are displayed foreign-born donors 
divided by Europe and Extra-Europe born and by continent of birth. 
In plot C we wanted to show the comparison of refusal rate between 
foreign-born donors and Italian donors.
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