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Introduction: The demand on healthcare services during the SARS-
CoV2 pandemic was particularly excessive for less developed coun-
tries. Intensive care units (ICUs) have taken the heaviest toll in terms 
of resource allocations, staff burnout and burden of disease. A quality 
improvement collaborative (QIC) was implemented during the COVID-
19 pandemic in 14 ICUs in the public sector in Argentina to improve 
healthcare delivery and outcomes,  and provide emotional support 
tools to personnel.
Objectives: To achieve adequate personal protective equipment (PPE) 
use in 90% of patient encounters and 90% compliance with objec-
tives of patient flow. To provide emotional support tools to 90% of 
professionals.

Methods: Interrupted time series study in 14 ICUs in Argentina, 
July2020-January2021(8 and 46 weeks of measurements in Pre-Inter-
vention and Intervention periods). During the Intervention period 
a special team (intensivists/nurses/physical therapists) promoted in 
each ICU a collaborative process to share ideas/innovations/experi-
ences. The intervention included learning sessions, periods of action 
and Improvement Cycles (Plan-Do-Study-Act) by mean of web-based 
activities and coaching and feedback by improvement experts. Out-
come variables were correct use of PPE, adherence to 9 patient qual-
ity indicators (QI) using of a daily goals sheet (DGS), and use of a web 
tool for detection and mitigation of emotional distress in the person-
nel. Medians of weeks proportions of adequate PPE use, and accom-
plishment of the 9 QI were compared between both periods using 
Wilcoxon ranksum test. A p value < 0.05 was considered significant for 
all comparisons.
Results: There were 1002 observations of PPE use and 903 meas-
urements of the QI in the Pre-I, and 6364/ 6549 during Intervention 
period, respectively. Figure  1 shows the significant improvement 
in the adequate PPE use throughout weeks (59% (56.5–60) vs 71.4% 
(66.3–76.8), p < 0.001). The accomplishment of the 9 QI all together 
was present in a median of 54% [CI95%50–61] in Pre-I and 66.4% 
[CI95%64–73] in Intervention period (p < 0.001). There were 1358 emo-
tional measurements. The use of the emotional support tool was low 
in all weeks (mean use of 5 ± 3% fortnightly).

Conclusion: In the context of pandemic, the QIC was effective to 
improve healthcare delivery and adequate PPE use (much better 
with COVID patients). The limited scope of the emotional support 
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tool could indicate lack of emotional openness or severe emotional 
distress.
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Introduction: Sepsis survivors are at increased risk of subsequent 
infection due to persistent immunosuppression [1]. Well character-
ised features include suppressed monocyte HLA-DR expression and 
lymphopenia [2, 3]. Early clinical studies using GM-CSF or interferon—
gamma to reverse restore monocyte HLA-DR have not demonstrated 
clinical benefit. This may be due to simultaneous failure of monocyte 
antigen presentation, and lymphocyte senescence. Modulating a sin-
gle immune target may thus be insufficient to improve monocyte-lym-
phocyte crosstalk [4].
Objectives: Characterise immune phenotypes of patients with 
increasing severity of infection or sepsis with a focus on monocyte-
lymphocyte crosstalk.
Methods: We included patients presenting to the Emergency Depart-
ment (ED) and those admitted to the ICU with suspected infection 
or sepsis respectively. Patients presenting to the ED were either dis-
charged home or hospitalised. Healthy volunteers served as controls 
(HV). Immune phenotypes were assessed using flow cytometry panels 
to assess monocyte antigen presentation (HLA-DR, CD86, CD80) and 
phagocytosis (opsonised pHRodo bioparticles), and lymphocyte cell 
signalling and senescence (CTLA-4, PD-1, IL-7RA and IL-2RA) [5].
Results: 93 patients were recruited; 28 were discharged home from 
ED, 30 were hospitalised, and 35 admitted to ICU. Additionally, 16 
volunteers were recruited. Increasing illness severity was associ-
ated with reduced classical monocyte surface HLA-DR (a.), CD86 (b.), 
and phagocytosis (d), whereas PD-L1 expression was increased (c.). 
CD4 + lymphocytes showed increased cell death (e.), associated with 
increased expression of CTLA-4 (f.), PD-1 (g.), and reduced IL-7RA (h.), 
and increased IL-2RA (i.). (Figure 1). Similar findings were identified in 
CD8 + and CD19 + lymphocytes (data not shown).

Conclusion: Increasing severity of infection and sepsis is associated 
with
1. Decreased monocyte HLA-DR and CD86
2. Monocyte PD-L1 and CD4 + lymphocyte PD-1 are increased, associated 

with increased lymphocyte death
3. Reduced lymphocyte proliferation markers
Potential future theragnostic approaches will need to identify those 
patients at risk of post-sepsis immunosuppression and may require 

multiple pathways to be altered to reverse the detrimental effects on 
monocyte-lymphocyte crosstalk.
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Introduction: There is still much debate on the use of intracranial 
pressure (ICP) monitoring and its management in aneurysmal suba-
rachnoid hemorrhage (aSAH) patients.
Objectives: The present study aimed to explore the practice of ICP 
monitoring, its variability across countries and the association with 
6 months outcomes.
Methods: A pre-planned subanalysis of the “International prospec-
tive observational StudY on iNtrAcranial PreSsurE in intensive care 
(SYNAPSE-ICU)”, a multicentre, international, prospective, observa-
tional cohort study, specifically focused on patients with a diagnosis of 
aSAH. Patients’ demographics and clinical data at hospital admission, 
ICP monitoring and values (i.e. daily ICP and maximum daily value on 
days 1, 3 and 7) were recorded. Intracranial hypertension (HICP) was 
defined as ICP ≥ 20 mmHg. Variability in the practice to insert ICP mon-
itoring across countries was evaluated through a logistic regression 
model adjusted for case-mix and considering countries as a random 
effect. The association between ICP probe insertion with 6  months 
mortality and poor neurological outcome measured by the Glasgow 
Outcome Scale Extended (GOSE ≤ 4), was assessed using a propensity 
score approach.
Results: A total of 423 aSAH patients from 92 centers across 32 coun-
tries were included in this analysis. The median age was 57 years (I–III 
quartiles, Q1–Q3 = 48–66) and 277 (65.5%) were females. ICP moni-
toring was used in 295 (69.7%) cases. Significant between-countries 
variability in ICP insertion was observed, with an incidence ranging 
between 4.7 and 79.9% (Median Odd Ratio = 3.04). The median dura-
tion of ICP monitoring was 12  days (Q1–Q3 = 8–18) with an overall 
daily median ICP value of 14  mmHg (Q1–Q3 = 10–19) and a median 
maximum value of 21 mmHg (Q1–Q3 = 16–30). More than half of the 
patients (54.7%) experienced at least one episode of HICP (151 epi-
sodes). Patients monitored with ICP received more aggressive therapy 
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intensity level (TIL) treatments compared to non-monitored (TIL score 
10.33 (standard deviation, SD = 3.61) vs 6.3 (SD = 4.19), p < 0.001). In 
more severe patients (i.e., one or more pathological pupils), ICP moni-
toring was significantly associated with better 6  months outcomes 
(unfavorable GOSE: OR = 0.14, 95%CI = 0.02–0.53, p = 0.0113; mortal-
ity HR = 0.25, 95%CI = 0.13–0.49, p < 0.0001); however, no significant 
effect was observed in patients with both reactive pupils.
Conclusion: In our cohort, high variability in ICP insertion prac-
tice between countries was observed. A more aggressive treatment 
approach was applied in ICP monitored patients. ICP monitoring in 
severe aSAH patients was associated with a reduction in unfavorable 
outcomes and mortality at 6 months.

Figure 1. Caterpillar plot of the probability of ICP monitor use among 
countries.

Predicted probability of ICP monitoring (dots) with their 95% CIs (lines) 
are given on the horizontal axis, and countries are reported on the ver-
tical axis. The size of dots showed the number of patients enrolled in 
each country.
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Introduction: Ceftazidime (CAZ) is a broad-spectrum cephalosporin 
commonly used as empirical therapy for intensive care unit (ICU) 
patients with sepsis [1, 2]. Critically ill and obese patients have severely 
altered and variable antibiotic pharmacokinetics due to several 
pathophysiological modifications [3], resulting in lower antimicrobial 
concentrations and consequently, poor outcome [4–8]. Experts rec-
ommend to routinely perform Therapeutic Drug Monitoring (TDM) to 
optimize dosing of beta-lactam antibiotics in ICU [9].
Objectives: The primary objective was to describe the target thresh-
old attainment for CAZ concentration with standard of care dosing 
regimen. The second endpoint was to describe the impact of obesity 
and renal function on CAZ plasma concentrations and dosing regi-
mens in ICU patients.
Methods: This retrospective observational cohort study was approved 
by the institutional review board [IRBN992021/CHUSTE]. All consecu-
tive adult patients from 6 French medical and surgical ICUs, treated 
with CAZ using continuous infusion and under TDM evaluation 
between 11/01/2019 and 10/31/2021 were included. Patients had at 
least one CAZ plasma concentration collected at steady-state, consid-
ered to be at least 6 h after its introduction using continuous infusion. 
The obesity was defined as body mass index ≥ 30 kg/m2. The glomeru-
lar filtration rate (GFR) was estimated by the Chronic Kidney Disease 
Epidemiology Collaboration (CKD-EPI). Indicative threshold of interest 
for CAZ followed usual recommended levels for plasma concentra-
tions: between 35 and 80 mg/l.
Results: A total of 111 patients (85 males, 45 obese), aged 
66.0 ± 11.4 years, weighted 90 (77–96) kg, were included in this study. 
Mean time for sample collection was 70 (19–92) hours after CAZ intro-
duction. Mean GFR was 84.3  mL/min/1.73   m2 (53–106). Mean SOFA 
(Sequential Organ Failure Assessment) score [10] at the CAZ introduc-
tion was 7.3 (5–10). CAZ plasma concentrations were lower than rec-
ommended threshold for 58 out of the 111 patients (52.3%) at the first 
collection, with a median dosing regimen of 6  g/d. Moreover, obese 
patients had lower CAZ plasma concentrations compared to non-
obese patients (37.8 vs 56.3  mg/L; p = 0.0042*) (Fig. 1) despite similar 
dosing regimens (5.83 g/d vs 5.52 g/d, p = 0.2529). Figures 2 and 3 dis-
play CAZ concentration-to-dose ratio (C0D) according to GFR. Graphi-
cally, CAZ C0D seemed different for obese and non-obese patients 
except for GFR above 100 mL/min/1.73  m2. Considering weight-based 
CAZ dosing seemed to attenuate such obesity-related discrepancies, 
regardless of GFR.
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Conclusion: TDM for ICU patients is mandatory to achieve target 
range for CAZ concentrations, especially for obese patients. Based on 
these primary results, weight-based dosing strategy seems to be more 

suitable than standard one. Randomized controlled studies should be 
performed to determine CAZ optimal dosing regimen for this expand-
ing population.
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Introduction: In NICUs, PICUs and ICUs, decisions about continuation 
or discontinuation of life-sustaining treatment (LST) are made nearly 
every day [1]. Professional guidelines recommend an open exchange 
of standpoints and underlying arguments between doctors and fami-
lies to come to appropriate decisions. Yet, it is unknown how doctors 
and families argue in real-life conversations.
Objectives: To identify which arguments doctors and families of 
critically ill patients use in support of their standpoints to continue or 
discontinue LST, how they structure those arguments, and how their 
argumentative practices unfold during the conversation.
Methods: Qualitative inductive analysis of audio-recorded conversa-
tions between doctors and families.
Results: Families of 36 critically ill patients and 71 doctors from the 
NICU, PICU, and ICU of a large university-based hospital participated. 
We collected and analyzed 101 conversations. Doctors and families 
presented 12 overarching arguments to either continue or discontinue 
LST. Their arguments largely overlapped. The arguments presented 
by doctors were in line with the arguments presented in professional 
guidelines for end-of-life decision making [2–9]. Additionally, we iden-
tified one new argument which doctors in our study often put forward, 
namely that the remaining uncertainties were a reason to continue 
LST. Doctors and families rarely substantiated their main arguments 
with sub-arguments. By effect, their argumentation remained abstract 
and rather vague. In most conversations, doctors as well as families put 
forward one standpoint and stuck to this standpoint during the con-
versation. Overall, doctors more often plead to discontinue LST than 
to continue LST. In the NICU, parents mainly advocated continuation 
of LST in response to doctors’ standpoint that LST should be discontin-
ued. Parents in the PICU either argued in line with doctors’ previously 
presented standpoint to discontinue LST or in the opposite direction. 
When they agreed with the doctors’ standpoint, they often deepened 
this standpoint by providing additional arguments. Families in the ICU 
mainly argued in line with the doctors’ standpoint to discontinue LST. 
They less often provided additional arguments.
Conclusion: Our study offers a detailed insight in the argumentation 
practices of doctors and families. Overall, we observed that both doc-
tors and families clung to their own line of argumentation. They did 
not substantiate their arguments and no real exchange occurred. Our 
knowledge will help doctors to have a sharper eye for the arguments 
put forward by all participants—doctors and families—and to offer 
room for true deliberation. This will add to the most appropriate deci-
sion for individual patients. Yet, while argumentation is an important 
part of end-of-life decision-making, the tone of voice must not be lost 
out of sight in these delicate conversations [10].
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Introduction: Acute respiratory distress syndrome (ARDS) is usually a 
secondary result of a dysregulated inflammatory host response, lead-
ing to capillary congestion, atelectasis, hyaline-membrane formation, 
and interstitial lung edema [1]. It is a hyperinflammatory condition, 
hence immunomodulation by extracorporeal cytokine removal con-
ceptually could enhance lung recovery during the early course of the 
disease [2].
Objectives: The aim of our study was to investigate the effects of 
hemoadsorption (HA) therapy on clinical outcomes in patients with ARDS.
Methods: We performed a systematic literature search on Pubmed, 
Embase, CENTRAL, Scopus, and Web of Science (PROSPERO registra-
tion: CRD42022292176). The target population was ARDS patients, 
receiving hemoadsorption therapy. The primary outcome was the 
change in the PaO2/FiO2 (PF) ratio before and after hemoadsorption 
therapy. Secondary outcomes of interest included the before and after 
values of laboratory findings (CRP, lactate, IL-6), and noradrenaline 
(NA) dose. We consider a p-value of < 0.05 to be statistically significant.
Results: After conducting a systematic search, we identified 12 case 
reports, 8 case series, 3 retrospective cohort studies) eligible, with 
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a total number of 178 ARDS patients who received hemoadsorp-
tion therapy. Pooling data on different outcomes was only possible 
from 11 case reports and 2 case series (5 patients). These patients 
received Cytosorb (n = 14), Jafron HA-380 (n = 1), or oXiris (n = 1) for 
the HA treatment. The pooled individual patient data revealed signifi-
cant improvement in the P/F ratio (n = 9, before: 116.26 ± 38.8 after: 
169.5 ± 56.4  mmHg, mean difference ± SD: + 53.25 ± 62,39  mmHg 
p = 0.034); reduction of NA dose (n = 6 before: 0.395 ± 0.12 after: 
0.040 ± 0.047  μg/kg/min, mean difference ± SD: -0.355 ± 0.131  μg/
kg/min p = 0.001) and CRP (n = 11, before: 222.95 ± 170.34 after: 
103.32 ± 109.14  mg/L, mean difference ± SD: -119.63 ± 100.94  mg/L, 
p = 0.003) following HA therapy. No device-related adverse events 
were reported.
Conclusion: Although our results indicate a signal towards improve-
ment after hemoadsorption therapy, the available data is insufficient 
to draw firm conclusions. Further research is needed to identify the 
role of adjuvant HA therapy in ARDS.
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Introduction: Augmented renal clearance (ARC) is a phenomenon 
recently described in intensive care patients. It can modify the phar-
macological properties (PK/PD) of various drugs, in particular anti-
biotics. This may be responsible for therapeutic failure involving the 
prognosis in patients with sepsis.
Objectives: Our study aims to determine the prevalence of ARC and 
to assess the impact on mortality in severely burned patients.
Methods: A retrospective, descriptive study, conducted in inten-
sive burn care department in Tunis over a period of four years 
(2018–2021). Were included adult patients with acute burn surface 
area (ABSA) ≥ 20% and an ICU stay > 3 days. ARC was retained only in 
patients with a mean creatinine clearance ≥ 130 ml/min/1.73  m2 for a 
period ≥ 3 days.
Results: During the study period, 1656 patients were admitted. ACR 
was retained in 183 patients, which corresponds to a prevalence 
of 11%. The majority were men (75%; n = 136) with low comorbid-
ity (Charlson score < 2). The mean age was 36 ± 15  years, the mean 
ABSA was 38 ± 16%, and the mean ABSI score was 6 [2–15]. The use of 
mechanical ventilation was in 65% of cases. The average length of stay 
was 10  days [7–19]. In the ARC group, 131 patients (72%) presented 
sepsis during their stay, of which 55% (64/75) progressed to a septic 
shock with a mortality attributable to sepsis equal to 54% (72/131).
Conclusion: The prevalence of ARC is high in severely burned patients. 
It is accompanied by a high mortality in septic burn patients, related 
probably to modifications of the PK/PD of antibiotics. So antibiotics 
monitoring is necessary to guide dose optimization in this population.
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Introduction: Preserved extracellular matrix (ECM) components and 
their spatial interrelation with the kidney functional units are crucial 
to its well-functioning physiology, especially in critical illnesses. [1]. 
Hypoxia, driven by microcirculatory dysfunction in inflammatory 
diseases, is a stimulus associated with enhanced collagen synthesis. 
Microcirculatory disturbances in sepsis cause oxygen supply altera-
tions and mitochondrial malfunction that impair cellular recovery and 
may contribute to collagen dysfunction. [2]. Persistent inflammation, 
catabolism, and immunodeficiency have been characterized as post-
sepsis syndrome. [3]. Considering that the effects of long-term sepsis 
survivors are still little known, the understanding of the consequences 
of the disease in kidney structures may bring new knowledge for the 
intensive care patients’ pathophysiology.
Objectives: This study aimed to carry out a kinetic evaluation of the 
presence of collagen I and III in the kidneys of septic and sepsis-surviv-
ing animals.
Methods: Wistar female rats were submitted to an experimental sepsis 
model (2 mL E.coli 108 CFU/ mL, iv) and after 6 h, 30, 60, and 180 days, 
samples of the kidneys of 3 animals per period were collected for his-
tological assay, besides samples of the kidneys of three naive animals. 
The kidney tissue samples were stained with HE and Picrosirius Red 
and examined under polarized light.
Results: The results showed the predominance of Type III collagen on 
the glomeruli and renal tubules walls 30 days after sepsis induction. At 
90 days, the prevalence of Type I was observed, which increased even 
more by the sixth month, especially in the inter-capillary spaces of the 
glomeruli, in Bowman’s capsule, and in the walls of the convoluted 
tubules close to the glomeruli. Statistically significant deposition of 
type I collagen was observed in the thickened glomeruli capillary walls, 
as well as in adjacent venules and in the ECM between the tubules.
Conclusion: These findings suggest the advancement of multifocal 
renal fibrosis within the first six months after sepsis and the presence 
of a process of atherosclerosis could be implicated in increased renal 
vascular resistance and progression to chronic renal disease. These 
findings could imply that the renal structures are unable to function 
properly in the post-sepsis period, which could be linked to the ease 
of renal failure in the post-sepsis period and thus contribute to the 
increased morbidity of sepsis survivors.
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Introduction: For patients undergoing renal replacement therapy 
(RRT), unintended loss of amino acids may occur. Amino acid loss is 
a negative process that may be associated with lower muscle mass, 
hypercatabolism, and generally worse clinical outcome.
Objectives: The aim of this study was to evaluate the amount and the 
determinants of amino acid loss in critical care patients during RRT.
Methods: This was a prospective study of patients who were admit-
ted to a tertiary referral university hospital ICU. Inclusion criteria were 
as follows: start of RRT, being mechanically ventilated and compatible 
with either SEPSIS-3 or SIRS criteria. Every day for 7 days after inclusion 
in the study amino acid concentrations were measured once a day in 
three sampling points in the RRT circuit: A (coming from the patient 
to the RRT machine), V (coming from the RRT machine to the patient 
after the therapy) and N (waste from the RRT machine). The concentra-
tion of the effluent (N) amino acids was used to calculate the mmol of 
the net lost amino acids per day, further converting this amount to the 
mass of amino acids. Incoming amino acid concentration, CRRT dose 
and type were included in multivariate regression analysis to evaluate 
their effect on lost amino acid amount.
Results: 35 patients were included in the study, of which 54.3% were 
women. The average age of the patients was 67.23 ± 12.04 years; aver-
age CRRT dose 25.79 ± 7.29 ml/kg/h, CRRT type (CVVHD 62.9%, CVVH 
8.6%, CVVHDF 28.6%). The mean first day amino acid concentration 
was 1.96 ± 0.98 mmol/l. There was a statistically significant difference 
in A and V concentrations (1.96 ± 0.98 vs. 1.61 ± 0.99 p < 0.001), which 
accounts for 17.6% extraction. The effluent concentration of amino 
acids (N) was calculated by the volume of effluent generated per 24 h 
to provide the net mmol/l amino acids lost. The average loss of amino 
acids in the first day was 9.21 ± 5.32 g, the highest loss was recorded 
during days 5–7 (on average 15.86  g). Multivariate regression analy-
sis of effluent amino acid concentration revealed incoming amino 
acid concentration as the only independent factor of amino acid loss. 
(Table 1).

Table 1. Multivariate regression analysis

Variable B coefficient CI 95% p

Incoming amino acid concentration 2.97 1.37–4.58 0.001

CRRT dose (ml/kg/h) n.i n.i 0.130

CRRT type (CVVHD, CVVH, CVVHDF) n.i n.i 0.242

n.i. not indicated, CRRT: continuous renal replacement therapy, 
CVVHD: continuous veno-venous hemodialysis, CVVH: continu-
ous veno-venous hemofiltration, CVVHD: continuous veno-venous 
hemodiafiltration.

Conclusion: The study demonstrated that a substantial amino acid 
loss is seen in patients on RRT. The loss of amino acids is increas-
ing when the critical state is prolonged, leading to a meaningful net 
negative balance of amino acids per 1st week in ICU. Furthermore, the 
study demonstrated the systemic concentration of amino acids as a 
determinant of the amino acid loss during renal replacement therapy.
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Introduction: At the beginning of COVID-19 pandemic many patients 
were admitted to intensive care unit with bilateral pneumonia with 
severe ADRS. Some of them develop acute kidney injury that needed 
continuous renal replacement treatment that may require antico-
agulation to prevent clotting of the extracorporeal circuits. Different 
strategies have been considered but, as COVID-19 patients have a pro-
thrombotic contidion, we do not exactly know how current strategies 
apply to these patients.
Objectives: To assess whether the use of citrate in continuous renal 
replacement therapy (CRRT) in COVID-19 patients on treatment with 
systemic enoxaparin at intermediate doses lengthens the duration of 
filtration kits compared to those using heparin sodium as a regional 
anticoagulant.
Methods: It was performed a retrospective analysis of all patients 
admitted to the ICU and resuscitation unit of the Hospital Universitario 
la Paz in Madrid with a diagnosis of bilateral COVID-19 pneumonia and 
requiring CRRT from March 1, 2020 to October 30, 2020. Demographic 
data, number of kits per patient, anticoagulation strategy and duration 
of each system were recorded and compared using Student’s t-test, 
considering statistical significance with p < 0.05.
Results: During the analysis time period a number of 41 patients 
requiring CRRT were collected. 39 (95.1%) were men. The mean age 
of the sample was 63.15 ± 10.7. A total of 279 filtration kits were 
used, 177 (63.4%) of which were anticoagulated with heparin, 64 
(22.9%) with citrate, 19 (6.8%) with epoprostenol and 19 (6.8%) with-
out anticoagulation. All patients received enoxaparin at intermediate 
doses. A total of 3 patients (7.3%) received ECMO therapy. The mean 
length of stay in the critical care unit was 35.4 ± 25 days and mortal-
ity rate was 82.9%. Within the subgroup of heparin kits, the mean 
duration was 29.9 ± 25  h and that of citrate 26.5 ± 25.2  h. According 
to statistical criteria and applicability conditions, a mean comparison 
analysis was performed with Student’s t-test, obtaining t = 0.916 and 
p-value = 0.361 with CI 95% (-3.8–10.6).
Conclusion: The analysis of the data shows that  there were no dif-
ferences in the duration of the hemofilter systems depending on the 
anticoagulant chosen in critically ill COVID-19 patients admitted at our 
center on the dates indicated, Two relevant facts should be taken into 
account that may have led to these results, which differ from the data 
obtained in another patient profile: 1—All the patients were receiv-
ing subcutaneous enoxaparin at intermediate doses as part of the 
treatment for COVID. 2—The excessive workload of the healthcare 
personnel,being citrate strategy a more complex technique, despite 
the fact that in our Center regional therapy with citrate has been the 
first choice since 2014.
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Introduction: Intradialytic hypotension (IDH) is a frequent complica-
tion of hemodialysis, particularly in critically ill patients. IDH limits ade-
quate fluid removal, results in early termination of hemodialysis, and is 
associated with worse outcomes.
Objectives: To assess the efficacy of the application of graduated 
compression stocking (GCSs) in lower extremities during hemodialysis 
in preventing IDH in critically ill patients.
Methods: We conducted a single-center randomized crossover trial 
in patients requiring intermittent hemodialysis or sustained low-effi-
ciency dialysis in intensive care units from March 2021 to February 
2022. We randomly assigned eligible patients to start dialysis with or 
without GCS application, and alternated them to receive the other 
intervention in the subsequent dialysis. The primary outcome was the 
incidence of IDH, defined as the nadir systolic blood pressure < 90 mm 
Hg, a decrease in either systolic blood pressure ≥ 20 mm Hg, or mean 
arterial pressure ≥ 10 mm Hg from the baseline.

Results: Forty-two patients were enrolled in this study. Pre-dialysis 
hemodynamic parameters and dialysis prescription were comparable 
between dialysis session with and without GCS application. There was 
no significant difference in the incidence of IDH between dialysis ses-
sion with and without GCS application (35.7% in GCS vs. 57.1% in no 
GCS group; p = 0.09). The mean ratio of delivered to prescribed ultrafil-
tration was higher in dialysis session with GCS application (1.1 ± 3.4 in 
GGS vs. 0.9 ± 0.3 in no GCG group; p = 0.04).
Conclusion: The use of GCSs during dialysis in critically ill patients 
did not reduce the risk of IDH but it could improve the likelihood of 
achieving target fluid removal.
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Introduction: Objectives: This study aimed to compare the incidence 
of post-contrast acute kidney injury (PC-AKI) between single iodine-
based contrast media (ICM) and sequential administration of ICM and 
gadolinium-based contrast media (GBCA) on the same visit to emer-
gency department (ED); and investigate its risk factors.
Methods: This retrospective study analyzed the data from 2016 to 
2021. Patients who had eGFR of < 30  mL/min/1.73  m2 measured in 
ED were excluded in this study. The primary outcome was the devel-
opment of PC-AKI (increase in creatinine of ≥ 25% or 0.5  mg/dL over 
the baseline; or reduction in eGFR of ≥ 25%), and assessed using a 
propensity score matching (PSM) analysis between the ICM alone and 
ICM + GBCA groups. Additionally, its risk factors were assessed from 
multivariable logistic regression.
Results: Of the 29,635 patients administrated ICM, 6318 were 
included. Among them, 139 patients were ICM + GBCA group. The 
ICM + GBCA group showed significantly higher rate of development 
of PC-AKI as compared with the ICM alone group in the total cohort 
(adjusted odds ratio [OR], 3.09;95% confidence interval [CI], 2.09–4.58]) 
and PSM cohort (adjusted OR, 2.38 [95% CI, 1.25–4.55]). On multivari-
ate analysis in the ICM + GBCA group, osmolality (adjusted aOR, 1.05 
[95% CI, 1.01–1.10]) and eGFR (adjusted OR, 0.931; 95% CI, 0.883–
0.983) were associated with PC-AKI.
Conclusion: The sequential administrations of ICM and GBCA on the 
same visit to ED may be a risk factor for PC-AKI as compared with sin-
gle administration of ICM alone. Osmolality and eGFR may be inde-
pendently associated with PC-AKI after sequential administrations.
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Introduction: Acute Kidney Injury (AKI) is a common complication 
in critically ill patients. The pooled incidence of AKI among COVID-19 
patients was 19.45% and of AKI COVID-19 patients requiring Renal 
Replacement Therapy (RRT) was 39.04% (16.38– 64.57%). Imple-
mentation of novel reliable biomarkers that permit a reliable AKI 
risk stratification for covid patients would allow developing early 
management strategies with potential positive impact on patient 
outcome.
Objectives: In this preliminary study we examined if proenkephalin 
(PenKid) could be used as an early marker that can reliably predict inci-
dent AKI in critically ill covid patients. The primary endpoint investiga-
tion was development of AKI and need of RRT at day 7. The secondary 
endpoint was assessment of AKI severity.
Methods: Inclusion criteria included: age over 18 years, confirmed 
covid19 infection, admission into the ICU. Exclusion criteria were: 
age less than 18  years, pregnancy, chronic renal disease, and 
participation in any interventional study in the previous 45  days. 
So far 28 patients are included in the study 0.64,28% (18) of the 
patients were male and 35,28% (10) were female Median age was 
67  years (range 54–76). Blood was drawn upon admission and at 
the 7th and 14th day and levels of PenKid were measured. Serum 
creatinine levels were measured on a daily basis and creatinine 
clearance in 24 urine collection samples were monitored every 
72  h. Measurements of PenKid were performed using chemilumi-
nescence immunoassay (Sphingotec GmbH, Hennigsdorf, Ger-
many NexusDx.
Results: 18 patients were alive with no need of RRT at some point dur-
ing the first 7 days Median PenKid concentrations were < 50 pmol/L. 7 
patients were alive with persistent AKI without having received RRT. 
2 of the patients were alive and were receiving RRT by the 7th day 
and one patient has died on the 4thday. Median PenKid concentra-
tions in patients with AKI were ≈ 98 pmol/L. Patients who had higher 
concentrations of PenKid on admission showed a stepwise increase 
with developing severity of AKI. Results indicate a higher probability 
of developing AKI and subsequent need of RRT with higher levels of 
PenKid (p < 0.001). Increases in PenKid concentrations preceded serum 
creatinine concentrations increases as well as decreases in creatinine 
clearance.
Conclusion: The results of this preliminary study indicate that PenKid 
can be used as a biomarker for early detection of acute kidney injury 
and is a promising biomarker for tracing the severity of developing 
renal failure. The results are in accordance with data published by 
other researchers although data from critically ill covid patients are 
lacking.
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Introduction: Acute kidney injury (AKI) is defined as an acute decline 
in glomerular filtration rate (1). Its occurrence aggravate the prognosis 
of patients hospitalized in the intensive care unit.
Objectives: The aim of this study was to determine the incidence and 
characteristics of burned patients admitted to the intensive care unit 
who have developed AKI.
Methods: This is a retrospective, monocentric study conducted over 
a period of 21  months (July 2020-March2022) in the burn intensive 
care unit of the trauma and burns center in Tunisia. All patients who 
developed AKI during hospitalization were included. AKI was defined 
according to the KDIGO classification (1).
Results: During the study period, 764 patients were hospitalized. 
Of these, 43 developed AKI with an incidence of 18%. There were 33 
male and 10 female patients with a sex ratio of 3.1. The mean age 
was 49  years [19; 90]. Twelve patients (28%) had hypertension and 9 
patients (21%) had diabetes. The burns were caused by a domestic 
accident in 22 cases (51%), by a suicide attempt in 16 cases (37%) and 
by a work accident in 5 cases (12%).
The burns were thermal in 91% of cases. The average total burned 
skin area was 49% with a minimum of 7% and a maximum of 100%. 
The average UBS score was 83. The average SOFA score was 8. AKI was 
established on average on the first day of hospitalization. It was stage 
1 in 33% of cases, stage 2 in 44% of cases and stage 3 in 23% of cases. 
AKI was complicated by anuria in 68% of cases, hyperkaliemia in 23% 
of cases, metabolic acidosis in 84% of cases and acute pulmonary 
edema in 5 cases (12%). The renal replacement therapy (RRT) was indi-
cated for 14 patients. Only 10 patients were able to benefit from RRT, 
for the rest it was impossible to do it because significant hypothermia 
or profound thrombocytopenia. The mortality rate was 86%.
Conclusion: Our study shows that AKI in burn patients is a frequent 
complication (18%). It further aggravate the prognosis and it is associ-
ate with a high mortality.
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Mortality rate benchmarks from real‑world studies and clinical 
trials of patients with sepsis‑associated acute kidney injury: 
a systematic literature review
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Introduction: Drug development in the field of sepsis-associated 
acute kidney injury (SA-AKI) is challenging, with manufacturers requir-
ing adequate benchmarks with which to design interventional trials to 
demonstrate the potential benefit for investigational therapies. Gold 
standard measures such as mortality require appropriate benchmarks 
to adequately determine expected effect size, sample size require-
ments for adequate statistical powering, and potential confounders 
with which to pre-plan stratification and/or patient selection criteria.
Objectives: In order to explain the various benchmarks, characterise 
the burden of this disease and to aid in future trial design, we con-
ducted a systematic literature review of mortality evidence from con-
trolled clinical trials and real-world studies in SA-AKI.
Methods: A systematic review was conducted to identify studies 
reporting mortality in patients with SA-AKI by searching EMBASE 
(2006–present) and conferences (ISPOR, ESICM, ISICEM, AKI & CRRT 
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and World Congress of Nephrology [2017–2020]) using various 
search terms for ‘mortality’, ‘acute kidney injury’ and ‘sepsis’. Data were 
extracted for single- or multi-centre North American, Western Euro-
pean and global studies.

Results: In total, 11 controlled clinical trials and 101 real-world studies 
were identified. These studies provided 313 data points for mortality 
rates. Published datasets represented 714,758 total SA-AKI patients 
(including cohorts where ≥ 80% patients had SA-AKI). The most com-
mon measure of mortality in clinical trials was 28-day mortality (5/11 
trials, 45%) and 90-day mortality (4/11, 36%). The most common 
measure in real-world studies was in-hospital mortality (53/101 stud-
ies, 53%) and in-ICU mortality (27/101, 27%). Mortality rates ranged 
from 10.4–64.5% in clinical trials and from 0–87.8% in real-world 
studies. Rates of mortality varied across in-ICU (0–87.8%), in-hospital 
(0–87.5%), 28-day (12.1–72.9%), 30-day (5.0–57.9%) and 90-day (22.5–
71.6%). Mortality at 28 days was reported in 17 real-world studies and 

5 clinical trials. Mean 28-day mortality was 41.8% (weighted average 
35.2%) in real-world studies and 45.9% (weighted average 44.5%) in 
clinical trials (Figure). Distinct characteristics were associated with 
higher mean in-hospital mortality rates, including Stage  3 AKI (as 
defined by AKIN or KDIGO), renal failure or RRT (55.1%), comorbid 
enrolled populations (55.1%) and presence of septic shock (53.8%). 
The average in-hospital mortality in patients with none of these char-
acteristics was 27.6%, in patients with 1 of these characteristics was 
49.2%, with 2 characteristics was 54.3% and with all 3 characteristics 
was 65.3%.
Conclusion: The choice of benchmark and enrolled patient popu-
lations in studies can dramatically change the mortality rate used in 
design of clinical trials. Smart drug development requires a thorough 
understanding of these benchmarks and the informed design of clini-
cal trials in SA-AKI.

Acute Kidney Injury 2 + Nurses & Allied Healthcare Professionals 2
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Decreased renal cortical perfusion, independent of changes 
in renal blood flow and sublingual microcirculatory impairment, 
is associated with the severity of acute kidney injury in patients 
with septic shock
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Introduction: Acute kidney injury (AKI) associated with septic shock is 
an important condition with a high mortality. Reduced renal perfusion 
has been implicated in the development of septic AKI. However, the 
relative contributions of macro and microcirculatory blood flow and 
the extent to which impaired perfusion is an intrinsic renal phenom-
enon or part of a wider systemic shock state remains unclear.
Methods: Longitudinal assessments were made of renal cortical per-
fusion at Day 0, 1, 2 & 4 after ICU admission in 50 patients with septic 
shock and 10 healthy volunteers using contrast enhanced ultrasound 
(CEUS). Contemporaneous measurements were made using transtho-
racic echocardiography of cardiac output. Renal artery blood flow was 
calculated using the velocity time integral and vessel diameter. Assess-
ment of the sublingual microcirculation was made using hand held 
video microscopy. Patients were classified based on the degree of AKI: 
severe = KDIGO 3 v non severe = KDIGO 0–2.
Results: 37/50 patients had severe AKI; these patients had higher 
SOFA scores (15.3 v 9.3, p < 0.001), noradrenaline dose (0.34 v 0.21 
mcg/kg/min, p < 0.01) and lactate (3.9 v 2.7 mmol/l, p 0.03). At study 
enrolment patients with severe AKI had prolonged CEUS mean transit 
time (mTT) (10.2 v 5.5 s, p < 0.05), and reduced wash in rate (WiR) (409 
v 1203 au, p < 0.05) and perfusion index (PI) (485 v 1758 au, p < 0.05); 
these differences persisted throughout the entire study period. Con-
versely, there were no differences, based on AKI severity, in either car-
diac index, renal blood flow or renal resistive index across the entire 
study period. Sublingual microcirculatory variables were not signifi-
cantly different between groups at study enrolment: Microcirculatory 
Flow Index (MFI) 2.55 (2.17–2.82) v 2.74 (2.54–2.81), p 0.43 or at any 
subsequent time point. Although lactate was higher in the severe 
AKI group at study enrolment these differences did not persist and 
there were no differences in either ScvO2 or ScvCO2-SaCO2 between 
groups. Linear regression analysis showed no correlation between 
mTT and cardiac index (R-0.18) or MFI (R-0.16).
Conclusion: Renal cortical hypoperfusion is a persistent feature in 
critically ill septic patients who develop AKI and does not appear to be 
caused by reductions in macrovascular renal blood flow or cardiac out-
put. Cortical hypoperfusion appears not be associated with changes 
in the sublingual microcirculation, raising the possibility of a specific 
renal pathogenesis that may be amenable to therapeutic intervention.
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Use of bioimpedance vector analysis (BIVA) for evaluation of fluid 
status in critically ill patients undergoing renal replacement 
therapy
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Introduction: Accurate assessment of fluid status is necessary to man-
age fluid overload. Bioimpedance vector analysis (BIVA) is a conveni-
ent non-invasive tool for estimation of fluid status, but there are scant 
published data regarding the use of BIVA in critically ill patients under-
going renal replacement therapy (RRT).
Objectives: To compare tools of fluid assessment between percentage 
of fluid accumulation (%FA), a calculated measure, and BIVA-derived 
values and to determine which parameter is the best for predicting 
28-d mortality.
Methods: This study is a prospective observational study in patients 
admitted to medical ICUs and underwent RRT. We recorded clinical 
values and performed fluid assessment by calculating %FA and by 
BIVA measurements on day 1, 3 and 7 after initiating RRT. BIVA-derived 
values included percentage of fat free mass hydration (%FFMH), and 
phase angle (PhA). The association between BIVA-derived values, %FA, 
and 28-d mortality were identified. Additionally, the significant param-
eters were analyzed using the ROC curve for searching the best cutoff 
value to predict the mortality.
Results: Sixty-five patients were enrolled, with a mean age of 
66 ± 16 year, and a mean APACHE II score of 22 ± 7. The median %FA 
were 10.28%, 10.90%, and 8.65%, the median %FFMH were 81.35, 
81.44, and 79.34, and the median PhA were 4.27, 3.86, and 4.17 on day 
1, 3, and 7, respectively. According to 28-d mortality, no differences of 
%FA and BIVA values, which measured on day 1 and day 7 between 
non-survivors and survivors. The median %FFHM on day 3 was higher 
in non-survivors than in survivors [83.44% (81.46, 83.97) vs 80.30% 
(75.58, 82.78), p = 0.007] and the median PhA on day 3 was lower in 
non-survivors than in survivors [3.22 o (2.65, 4.24) vs 4.02 o (3.41, 5.26), 
p = 0.030]. Whereas the median %FA on day 3 of non-survivors was 
not statistically different from that of survivors. Percentage of FFMH of 
more than 80.9% on day 3 could predict 28-d mortality with the OR of 
7.50 (95% CI 1.86–30.16, p = 0.002) and PhA of less than 3.4o on day 3 
could predict 28-d mortality with the OR of 6.00 (95% CI 1.78–20.19, 
p = 0.002).
Conclusion: BIVA-derived values, %FFMH and PhA on the third day 
after RRT initiation were associated with the 28-d mortality. %FFMH of 
more than 80.9% or PhA of less than 3.4o could be used as the cutoff 
value for guidance of fluid management in ICU patients undergoing 
RRT.
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How does acute kidney injury affect metabolic compensation 
of respiratory acidosis in patients with acute exacerbation 
of COPD in the intensive care unit? A retrospective study
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Introduction: Chronic Obstructive Pulmonary Disease (COPD) is 
the third leading cause of death worldwide (1). Acute exacerbation 
(AECOPD) can lead to severe respiratory acidosis which is associated 
with poor outcome and often requires treatment in an intensive care 
unit (ICU) (2–4). Renal retention of bicarbonate is one of the main 
mechanisms compensating acidosis (3). Acute kidney injury (AKI) is a 
common complication in ICU-patients and can affect the metabolic 
compensation mechanisms of acid–base-disorders (5–7).

Objectives: The aim of this analysis was to objectify the influence of 
AKI on metabolic compensation of respiratory acidosis in AECOPD and 
to look for predictors of poor outcome.
Methods: The clinical data of all patients who were admitted with 
AECOPD to two medical intensive care units of Charité—Univer-
sitätsmedizin Berlin from January 2009 to June 2021 was retrospec-
tively analysed. Considering KDIGO criteria the study population was 
divided into a group presenting an AKI (AKI) and a group with stable 
kidney function (NOAKI). Cox proportional hazard regression model 
was used to inspect survival adjusting for sex, age, time on ventilator 
and the SOFA score. Daily measurements of pH, arterial carbon diox-
ide partial pressure (paCO2) and concentration of bicarbonate (HCO3-) 
were analysed within a correlation analysis with respect to the degree 
of kidney injury.
Results: A total of 498 patients were included in this analysis. 278 
patients (55.8%) suffered from an AKI. From those patients 139 (50%) 
presented an AKI stage 3. Age and sex were evenly distributed in the 
two groups. The prevalence of diabetes mellitus, chronic heart failure 
or chronic kidney disease was higher in patients with AKI. Patients with 
AKI had a higher initial SOFA score (6 vs. 3), were intubated more often 
(53.6 vs. 13.6%) and ventilated longer (92 vs. 14  h). They were also 
treated longer in the ICU (8 vs. 3 days). The ICU mortality in the group 
with AKI was higher (16.2 vs. 4.5%). The concentration of bicarbonate 
(25.8 vs. 27.5 mmol/l on day 1) in relation to the carbon dioxide partial 
pressure (68.5 vs. 61.8 mmHg on day 1) was significantly lower in the 
AKI-group during their whole stay in the ICU (HCO3-/paCO2 0.38 vs. 
0.45 on day 1; p = 0,001). The pH values in this group were also lower 
during their whole ICU treatment (7.23 vs. 7.28 on day 1; p = 0.001). 
The concentrations of HCO3- in relation to the paCO2 of patients with 
AKI stage 3 were lower than those of patients with AKI stages 1 and 
2. The values of patients with AKI stages 1 and 2 were nearly similar 
to patients without AKI. The lowest HCO3- and pH and highest paCO2 
were found in the patients in need of acute dialysis.
Conclusion: Acute kidney injury affects metabolic compensation of 
respiratory acidosis in patients with acute exacerbation of COPD in 
ICU.
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Introduction: Renal replacement programs in critically ill patients, 
due to their clinical, prognostic and logistical implications, should be 
subject to continuous analysis in search of potential improvements. 
After analyzing the results of 2018, an improvement program was 
launched that included training for doctors and nurses, new protocols 
that were collected in a clinical guide and meetings with the nursing 
group specialized in renal replacement therapies. The main novelty of 
the protocols was the implementation of a dynamic dosage system in 
acute patients based on a kinetic model of urea. In this study we pre-
sent the clinical impact of the application of these changes.
Objectives: To analyze the evolution of two cohorts of patients 
treated with renal replacement therapy (RRT) after implementing an 
improvement plan, and to determine if there are differences in mortal-
ity, dialysis dependency and length of stay both in the Intensive Care 
Unit ( ICU) as in the hospital.
Methods: Design: Retrospective and observational study in critical 
patients.Setting: Multipurpose ICU of the General University Hospi-
tal of Castellón. Patients: Inclusion of patients with renal failure who 
received intermittent RRT (HDI) or continuous RRT (CRRT) in the ICU. 
Intervention: Updating of protocols, individualized selection of the 
different RRTs, training actions, dynamic dosing according to a urea 
kinetic model and protocolization of the weaning of the RRTs. Main 
variables: Epidemiological, severity (SAPS 3), duration of RRT, mor-
tality and dialysis dependency at ICU and hospital discharge. Study 
period: Duration of 7 years divided into 2 periods: before (2015–2018) 
and after (2019–2021) implementing the improvement plan. Statisti-
cal analysis: Quantitative variables are expressed as median and inter-
quartile range (25% and 75%). To quantify the relationship between 
variables, the Mann–Whitney U test was used.Categorical variables are 
expressed as counts and percentages and were compared using a chi-
square (χ2) or Fischer test and calculation of the Odds Ratio to quantify 
the relationship between variables.A significance level of 5% bilateral 
was considered.
Results: In total, 340 patients were analyzed (190 in the before group 
and 150 in the after group). The median age was 67 years (interquartile 
range -IQR- 57.25–74.00) and 68.8% were men, with no significant dif-
ferences between the groups for both variables (67  years [58–75] vs 
66 [57–73], p = 0.09 and 66.8% vs 71.3%; p = 0.38). The medical pathol-
ogy was more frequent (70.9% overall; 69.5 vs 72.7; p = 0.52) and the 
main cause of admission was septic origin (35% overall; 36.3 vs 33.3; 
p = 0.57). The median duration of global RRT was 3  days (IQR 2–7), 
with no significant differences between the two groups (p = 0.958). 
Dependence on dialysis at ICU discharge was higher in the first group 
(33.3% vs 11.9%; p = 0.004). Overall mortality in the ICU and in the 
hospital were 46.9% and 50.9%, respectively, with significant differ-
ences between both periods in the hospital mortality (56.8% to 43.3% 
p = 0.013; in the ICU 51.1 to 41.3%, p = 0.075). Between the survivors, 
the hospital stay was shorter in the second group (35 vs 22  days; p 
0.00). Factors related to mortality were a SAPS 3 score greater than 64 
points (odds ratio [OR] 3.13, 95% confidence interval [95% CI] 2.01–
4.89) and belonging to the initial cohort (OR 1.72; CI95% 1.12–2.65). 
In the recent period, we found a decrease in the use of IHD in the ICU 
(median 2 days [IQR 1–6] vs 1 [IQR 1–4] p = 0.001).
Conclusion: Our study indicates that the implementation of an 
improvement and follow-up plan for critically ill patients treated with 
RRT improves outcomes.In our unit, the use of IHD was associated with 
a higher risk of dialysis dependency at ICU and hospital discharge.In 
acute patients, reduction of ICU IHD treatments was associated with 
a significant reduction in dialysis dependency at ICU and hospital dis-
charge.Overall, program improvements are associated with shorter 

hospital stays and lower hospital mortality.Periodic follow-up and 
evaluation of RRT is recommended to improve results in the ICU.
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Introduction: Compared to patients with viral pneumonitis from 
other virus, SARS-CoV-2 is not associated with a significant higher risk 
of AKI in critically ill patients. However, it became apparent that many 
COVID-19 patients also displayed kidney abnormalities, primarily 
acute kidney injury (AKI). The incidence of AKI still poor documented 
in Tunisia.
Objectives: The aim was to determine the incidence, the severity 
degree of AKI, the risk factors and prognosis during hypoxemic pneu-
monia related to COVID-19.
Methods: We conducted a monocentric retrospective study in an 
intensive care unit including critically ill patients with confirmed 
SARS-COV2 infection between January 2021 and December 2021. 
Demographics characteristics, comorbidities, clinical, paraclinical, 
therapeutics and outcomes were collected. The primary endpoint 
was mortality. Two groups were identified: Group 1 = AKI + and Group 
2 = AKI-. The differences in data of the patients were evaluated.
Results: 338 patients were enrolled, median age was 57 ± 13 years (IQR, 
25–85), sex ratio = 1.15, Medians of SAPS II and APACHE II scores were, 
respectively, 26 ± 8 and 8 ± 3. Hypertension (37%) and diabetes (33%) 
were the most frequent underlying diseases. Two hundred five patients 
(70%) have a pulmonary injury more than 50% on CT scan. The mean 
PaO2/FiO2 ratio was 123. All patients received a curative anticoagula-
tion and 66.9% were received antibiotic on the first day of ICU admis-
sion. the use of amines was 62.8%. The incidence of thrombi-embolic 
events was 22.1%. And 57% required invasive mechanical ventilation. 
Mortality was 45%. The average length of stay was 10 ± 8 days. During 
hospitalization, 50 patients (21%) developed secondary AKI (10 kept 
their renal failure from admission) the average of development a acute 
kidney injury was 8 ± 5 days. The mean renal clearance was 25.6 ± 12.9. 
Hospital acquired AKI were classified on stage 1 of KDIGO classification 
in 29 cases (58%), stage 2 in 16 patients (32%) and stage 3 in 5 patients 
(10%). Identified risk factors of developing AKI were: history of cardio-
vascular (p = 0.009), history of thromboembolic events (p = 0.021), the 
high level of oxygen needed (p = 0.002), need for invasive mechanical 
ventilation (p < 0,001), and shock (p < 0.001). Duration of ventilation and 
ICU stay were similar in AKI group and non-AKI group (6 [3–8] vs 3 [2–8], 
p = 0.2 and 7 [5–10] vs 8 [4–15], p = 0.59). Mortality was significantly 
higher in AKI patients (85% vs 39.4%, p < 0.001) and AKI increased the 
death risk by 6 (p = 0.009).
Conclusion: The incidence of AKI among patients with critical illness 
of COVID-19 was important. Several factors were shown to contribute 
to its occurrence and vasopressors use was an independent factor. This 
complication was highly associated with mortality.
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Introduction: COVID 19 pneumonitis has increased the frequency 
of use of prone positioning for sedated and ventilated patient in 
the Critical Care setting (1), as a manoeuvre to attempt to optimise 
gas exchange and improve mortality (2). This has been extrapolated 
from evidence for its use in patients with Adult Respiratory Distress 
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Syndrome (3). Prior to the COVID 19 pandemic, the prone position 
was only infrequently used on our Critical Care Unit. Prone position-
ing poses many challenges for staff and patients (4). One significant 
and frequent risk to the patient is the development of pressure related 
skin necrosis (5). This became apparent during the pandemic with an 
increase in pressure ulcer related incident reporting on our critical care.
Objectives: Implement a new pressure relief protocol to reduce the 
number of proning related pressure ulcers in patients with COVID 19 
pneumonitis.
Methods: Data analysis looked at adult patients with COVID 19 
Pneumonitis in Critical Care who were nursed in the prone position. 
Information obtained from incident reporting systems demonstrated 
a surge in proning related pressure ulcers, highlighting a need for 
change in practice to improve patient safety. NHS improvement (6) 
empowered us to implement several new preventative measures, 
comprising of a standardised prone positioning chart, a skincare 
checklist, customised memory foam pillows, use of the hoist for repo-
sitioning and innovative education.
Results: Data collection demonstrates 174 patients were proned dur-
ing the period of March 2020 until January 2022 on our Critical Care 
Unit. Between March 2020 until December 2020, 78 patients were 
proned, of which 31 patients (39%) developed proning related pres-
sure ulcers. Following comprehensive small group training, interven-
tions were implemented over 2  months (November and December 
2020). From 1st January 2021 until 31st January 2022, 96 patients 
proned. Of these, only 29 patients (30%) developed proning pressure 
ulcers. This highlights a 9% reduction in pressure ulcers after interven-
tion demonstrating a marked decrease in proning related pressure 
sores post implementation of interventions and education, despite an 
increase in the total number of patients proned.
Conclusion: Prior to COVID 19, prone position was rarely used on 
our Critical Care Unit; practice was adapted to meet the demand. The 
results highlight a significant decrease in proning related pressure 
ulcers after the launch of the preventative measure protocol and thus 
a reduction in harm to patients.
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Introduction: Patients with severe coronavirus disease (COVID-
19) whose admitted to the intensive care unit (ICU) are at risk of 

developing ICU-acquired weakness and disuse syndrome. Although 
their medical management may include prolonged deep sedation for 
pulmonary protection and ventilator use, early rehabilitation is a criti-
cal therapeutic tool to reduce complications of immobilization, such 
as myopathy, neuropathy, and ventilator dependency.
Objectives: To evaluate the effectiveness of early rehabilitation on 
improving respiratory and other functional independences in severe 
COVID-19 patients.
Methods: We had 23 patients diagnosed with Acute Respiratory Dis-
tress Syndrome (ARDS) due to COVID-19 divided in 2 groups. The first 
group, with 15 patients, received early rehabilitation program in the 
ICU during their first 5  days after admitted, while the second group, 
with 8 patients, started their late rehabilitation program after being 
admitted for more than 5 days. All of the patients needed High Flow 
Nasal Cannula (HFNC) or ventilator to keep their arterial blood oxy-
gen saturation levels (SpO2) over 90%. The rehabilitation program 
included proning position for 8 h per day, semi-proning position every 
2  h, respiratory exercises twice a day which included: diaphragmatic 
deep breathing, chest stretching, effective coughing; and muscle exer-
cises twice a day which included: mobilization, range of motion exer-
cises, and joint relaxation.
Results: In the first group, 46.7% (n = 7) were able to be transferred to 
the ward in their first week after admission, and 46.7% (n = 7) in their 
second week. 1 patient from the first group did not survive. All patients 
from the first group that were transferred to the ward had SpO2 above 
96% with non-rebreathing mask, which indicated improvement of 
their respiratory function. Patients’ muscle strength also recovered to 
the range of 4–5 on the Manual Muscle Testing Scale and were able to 
independently walk to the toilet without experiencing respiratory dis-
tress. All patients from the second group did not survive their second 
week after admission. Therefore, this proved that early rehabilitation 
improved patients’ recovery better than late rehabilitation (p 0.000; RR 
15.00).
Conclusion: Early rehabilitation therapy improves respiratory and 
physical function in patients with severe COVID-19. Although further 
validation using larger scale of research is required, our results suggest 
that patients with severe COVID-19 whose admitted to the ICU should 
undergo early exercises and mobilization programs to improve their 
recovery.
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Introduction: Acute Kidney Injury (AKI) is estimated to occur in 
30–50% (1) of children following surgery for congenital heart disease 
and is associated with increased morbidity and mortality (2). Fluid 
overload is an important risk factor for AKI following surgery (2). Peri-
toneal dialysis (PD) is the most commonly utilised modality of renal 
replacement therapy to manage AKI and fluid overload, particularly 
in smaller patients (3). A variation of this method is continuous flow 
peritoneal dialysis (CFPD) which involves continuous input of dialysate 
through one catheter and drainage via a second catheter, with no 
dwell time. Theoretically, CFPD provides greater ultrafiltration and sol-
ute clearance however research on CFPD is sparse.
Objectives: To determine and compare the effectiveness of conven-
tional PD and CFPD in the management of fluid overload and AKI in 
paediatric post-operative cardiac patients.
Methods: A retrospective study of patients who were treated with 
conventional PD, CFPD, or both following cardiac surgery between 
the years 2006–2021 in the paediatric intensive care unit (PICU) at the 
Royal Hospital for Children, Glasgow. Data was extracted from PICU 
Clinical Information System and analysed using Microsoft Excel. The 
interquartile ranges with median change from the start and end of 
treatment were calculated for the percentage fluid overload.
Results: 133 patients underwent 137 runs of dialysis, comprising 97 runs 
of conventional PD, 20 runs of CFPD, and 20 runs of combined therapy. 
Percentage fluid overload was calculated at both the time of commenc-
ing and discontinuing peritoneal dialysis. A reduction in percentage fluid 
overload was noted with conventional PD and CFPD, ranging from 9.2 to 
57.5% (median 30.3%) and 80.6 to 177.7% (median 108.8%) respectively. 
Ten patients treated with conventional PD progressed to CFPD within 
24 h of conventional PD ending. For these patients, the reduction in per-
centage fluid overload ranged between − 2.0 to 34.8% (median 4.9%) on 
conventional PD, and between 10.4 to 192.8% (median 80.4%) on CFPD. 
7.5% of patients were escalated to haemo(dia)filtration: one from con-
ventional PD, three from CFPD, and six from the group that started on 
conventional PD and progressed to CFPD.
Conclusion: All modalities of peritoneal dialysis were able to demon-
strate a reduction in percentage fluid overload in the post-operative 
congenital cardiac patient. A greater median reduction in percentage 
fluid overload was observed in patients treated with CFPD alone, com-
pared with conventional PD alone. A similar result can be seen in those 
treated sequentially with conventional PD followed by CFPD. These 
results suggest that CFPD may be more effective than conventional PD 
at fluid removal in paediatric patients after cardiac surgery. Future con-
sideration should be given to the use of CFPD as a potential primary 
modality of renal replacement therapy in this patient group.
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Introduction: Functional impairments are main challenges in survi-
vors of critical care. There is substantial evidence that these impair-
ments can be attenuated by early mobilization [Waldauf 2020, Klem 
2021]. Although the current German guideline recommends early 
mobilization twice daily for 20 min each within 72 h after ICU admis-
sion [Bein 2015], barriers, especially lack of staff, limit the clinical 

translation substantially [Hermes 2020]. This problem was aggravated 
during the COVID-19 pandemic. Robotic technology may be able to 
overcome this and other barriers and facilitate early mobilization of 
critically ill patients.
Objectives: The aim of this pilot study was to test feasibility of robotic-
assisted mobilization in critically ill COVID-19 patients in a surge ICU.
Methods: Twenty invasive mechanically ventilated critically ill patients 
with COVID-19 in a surge ICU of the Department of Anesthesiology 
and Operative Intensive Care Medicine (CVK, CCM) at Charité—Univer-
sitätsmedizin Berlin were included. Patients were randomized 1:1 into 
intervention and control. The intervention group received five days 
of early mobilization twice daily for at least 20 min using the VEMO® 
system (Reactive Robotics GmbH, Munich, Germany) which allows to 
mobilize the patient within his own bed. Control group received stand-
ard of care. The primary outcome parameters were the mobilization 
level measured by the ICU Mobility Scale (IMS) and the Surgical Opti-
mal Mobilization Scale (SOMS) at Day 5. Ultrasound measurements 
of the right rectus femoris and vastus intermedius were performed at 
the day of study inclusion, at day five and at the day of discharge from 
the ICU. In addition, a telephone follow-up was conducted after six 
months assessing quality of life and disability.
Results: Patient characteristics are described in Figure 1. Robotic inter-
vention was provided twice daily in 39 days out of total of 45 ventilated 
patient days (87%) compared to 0 days out of 41 ventilated patient days 
(0%). There was no significant difference in primary outcome (Figure 2). 
Analysing the secondary parameters, intervention group got significant 
more frequent (p = 0.001) and longer (p = 0.011) early mobilization, with 
other secondary parameters except ICU and hospital length of stay indi-
cating a positive effect of robotic mobilization (Figure 2).
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Conclusion: A short robotic-assisted intervention in mechanically 
ventilated patients was feasible and lead to guideline recommended 
mobilization but did not result in increased mobilization level. 
Patients, however, were more frequent and longer mobilized and 
there was indication of additional benefit for the patients in the sec-
ondary endpoints of this pilot study. These have to be confirmed in an 
adequately powered intervention study.
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Introduction: The coronavirus disease 2019 (COVID‐19) has led to 
high demand for intensive care actions all over the world. Patient treat-
ment and outcomes as well as the impact of the pandemic on health 
care providers in the intensive care have been subject to research. 
However, less focus has been on COVID-19 patients’ perspectives on 
living through critical illness in intensive care. Moreover, since the 
Pandemic was handled differently according to national policy, soci-
ety lockdown and guidelines to prevent contamination, we wanted to 
explore the patients’ experiences in a Danish context of intensive care.
Objectives: To explore patients’ experiences of being infected by 
COVID-19 and cared for in a Danish intensive care unit.
Methods: Individual semi-structured interviews with patients, who 
had been severely ill due to COVID-19, four to eight weeks after they 
were discharged from the intensive care unit. The interview guide was 
organized by topics inspired by Van Manens’ existentials; Lived body, 
place, time, relations and technology (1). The interviews were tran-
scribed and analysed by qualitative, thematic analysis (2).
Results: Between May 2020 and April 2021 were 11 patients included 
in the study. Eight male and three female, age between 48 and 
83  years (median 67  years), length of stay in the intensive care unit 
between three and 35 days (median 11 days). The overarching theme 
“ In good hands” emerged in the analysis and was further unfolded 
in four sub-themes: (a) An unexpected entry, (b) Altered relations, (c) 
Fragmented reality and (d) Relentless isolation.
Conclusion: Overall, the patients felt cared for and safe during their 
time in the intensive care unit. This was despite the fact, that they 
were severely ill due to infection by a deadly virus, isolated and did not 
have the opportunity for visits by close relatives during the admission. 
Although the intensive care unit was on high alert and had enhanced 
the capacity for intake of patients during the pandemic, the nurses 
allocated to the unit had all previous experiences in intensive care or 

were specialized nurse anesthetists. This way, contextual factors as 
organization and well educated nurses to care for patients with res-
piratory challenges, could have contributed to patients infected by 
COVID-19 sensed they were “in good hands” in the intensive care unit.
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Introduction: Sepsis is defined as a life-threatening infection asso-
ciated with an unregulated systemic inflammation causing acute 
kidney injury (AKI) (1). A novel synthetic hemoadsorption column 
(CytoSorbTM) in addition to the extra corporeal circuit has been suc-
cessfully used for pro-inflammatory cytokines removal in patients with 
continuous veno-venous hemofiltration (CVVH) (2–5).
Objectives: The purpose of this study is to explore the effects of 
extracorporeal circulation combined with hemoadsorption filter on 
systemic hemodynamics, renal oxygenation and function in a well-
controlled fully instrumented model of septic AKI.
Methods: 32 fully instrumented, mechanically ventilated and anesthe-
tized rats were divided into 2 control and 2 LPS (10 mg/kg LPS) groups 
(Fig. 1). All animals received extra corporeal circulation (flow rate: 1 ml/
min and priming volume (% 4 Albumin solution): 6–7 ml) with or with-
out hemoadsorber filter. The systemic and renal hemodynamics (MAP, 
HR, CVP and RBF), renal cortical oxygenation, renal function, renal tis-
sue damage and inflammation were assessed.

Results: We found that extra corporeal circulation is itself associated 
with the impairment of MAP and RBF in regardless of presences of 
hemoadsorber (p < 0.05). This resulted in a low renal cortical oxygena-
tion and tissue oxygen saturation, and damage in the kidney (p < 0.05). 
Use of hemoadsorber in combination with an extra corporeal circuit 
could partially prevent the depletion of renal oxygen availability and 
saturation in septic group. Furthermore, histological assessments 
revealed that hemoadsorber filter in the circuit prevented tubular 
damage (p < 0.05) and reduced plasma IL-6 levels (p < 0.05).
Conclusion: In conclusion, extra corporeal circulation itself may cause 
the systemic and renal impairment due to its effect on the inflamma-
tion, coagulation and hemodilution. However, use of the hemoad-
sorber filter can restore the oxygen availability, renal tubular damage 
and inflammation in sepsis.
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Introduction: Since the first wave of COVID-19, the management of 
patients with severe SARS-CoV-2 infection in intensive care unit (ICU) 
has changed with the use of dexamethasone (DXM). Acute kidney 
injury (AKI) in ICU patients with severe COVID-19 was frequent (> 50%). 
Specific inflammatory process was previously suggested in AKI patho-
genesis and could be improved by DXM.
Objectives: The aim of this study was to investigate in a prospective 
multicentric study, the impact of DXM in severe COVID-19-induced 
AKI.
Methods: We carried out a prospective multicentric study in two 
French ICU from March 1st, 2020 to August 21st, 2021. All patients 
admitted for a severe COVID-19 in ICU were included. DXM was exclu-
sively used from the second wave. AKI was defined according to the 
KDIGO classification. Acute kidney disease (AKD) was the persistence 
of the KDIGO criteria for AKI for ≥ 7 days. Multivariate analysis was pro-
ceeded using logistic regression. Independent variables were previ-
ously described to be associated with AKI or DXM efficiency. Absence 
of collinearity was checked.
Results: 1014 patients were included. 284/1014 patients (28%) 
were hospitalized in ICU number 1 and 730/1014 (72%) patients in 
ICU number 2. DXM was administered in 635/1014 (63%). Mean age 
was 62.9 ± 12.2  years, 520/1014 (51%) patients had hypertension, 
75/1014 (7%) suffered from previous chronic kidney disease (CKD) 
and 385/1014 (38%) required invasive mechanical ventilation (MV) 
in the  first 24  h. Mean SAPSII was 38.9 ± 15.8 and non-renal SOFA 
was 4.2 ± 2.4. ICU mortality was 264/1014 (26%). AKI was present in 
735/1014 (73%) patients: 284/735 (39%), 195/735 (27%) and 256/735 
(35%) had respectively AKI KDIGO 1, 2 and 3 and 88/735 (12%) patients 
required renal replacement therapy. AKD was observed in 383/735 
(52%) of AKI patients. Among the 635 patients who received DXM, 
143/635 (23%) developed AKI before or the same day of DXM expo-
sure and were excluded from the analysis. In univariate analysis, DXM 
exposure decreased AKI incidence: 262/492 (53%) patients vs. 317/379 
(84%) patients; OR = 0.23 [0.16–0.31]. In multivariate analysis, DXM 

(OR = 0.26 [0.17–0.40]) and tocilizumab (OR = 0.16 [0.03–0.74]) use 
were independently associated with AKI.
Conclusion: In our study, DXM and tocilizumab exposure were inde-
pendently associated with a decrease of AKI incidence in severe 
COVID-19 patients. These results support the hypothesis that COVID-
19-induced AKI is partially secondary to an inflammatory process that 
could be improved by DXM use.
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Introduction: Continuous venovenous hemofiltration (CVVH) is 
applied in 8–12% of patients with acute kidney injury (AKI) admitted 
to the intensive care unit (ICU)[1]. Solute removal through the filter is 
described by the sieving coefficient (SC). The sieving coefficients of 
sodium (SCNa +) and chloride (SCCl-) are considered to be 1[2]. Actual 
experimental data are however scarce.
Objectives: Aim of the present study was to measure the sodium and 
chloride SC both in vitro and in critically ill patients.
Methods: ICU patients with a clinical indication for CVVH (PrismaMax, 
Baxter) were enrolled. Blood flow was set at 150  ml/min, regional 
anticoagulation was achieved with diluted citrate (Prismocitrate 
18/0; Gambro) administered at a rate of 1500 ml/h. Phoxilium (Baxter 
Healthcare Spa) was employed as replacement solution (1500  ml/h), 
administered in post-dilution. In-vitro experiments were performed 
with the same setup, using 2L of normal saline as reservoir volume. 
Electrolytes and hematocrit (Ht) were assessed (RAPIDPoint 500 Blood 
Gas System, Siemens Healthcare Diagnostics) in-vitro and in-vivo after 
5 min from the CVVH beginning. Samples were collected (1) pre-filter, 
after citrate infusion, (2) post-filter, before Phoxilium infusion, and (3) 
in the ultrafiltrate. Osmolality was measured by the freezing-point 
technique in in-vivo samples. The SCs [3] and the difference in sodium 
and chloride concentration between sites 1 and 2 ([Na +]2–1 and [Cl-
]2–1) were calculated.
Results: Six patients were enrolled, and 11 in-vitro experiments were 
performed. Mean values of in-vivo experiments are reported in Table 1. 
SCNa + was 0.96 ± 0.01 in-vivo and 1.00 ± 0.01 in-vitro (p < 0.001). The 
SCCl− was 1.06 ± 0.01 in-vivo and 0.99 ± 0.02 in-vitro (p < 0.001). Of 
note, the changes in electrolytes concentration were not followed 
by osmolality variations along the filter. No relationship was found 
between the [Na +]2–1 or [Cl−]2–1 and the Ht (p = 0.54 and p = 0.38, 
respectively).
Table 1. In vivo Na + , Cl − , Ht and osmolality variations across the filter 
of CRRT 

Pre-filter (1) Post-filter (2) Ultrafiltrate 
(3)

p*

[Na +] 
mmol/L

136 ± 7 139 ± 6 132 ± 6 pa = 0.01
pb < 0.001

[Cl −] mmol/L 99 ± 3 97 ± 3 104 ± 4 pa = 0.01
pb < 0.001

Ht % 26 ± 6 33 ± 5 pa = 0.02

Osmolality 
mOsmol/kg

309 ± 16 308 ± 15 308 ± 17 pa = 0.62
pb = 0.75

*pa, between (1) and (2). pb, between (1) and (3).
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Conclusion: Sodium and chloride concentrations change across the 
filter and differ between filter and ultrafiltrate. The in-vitro SCs were in 
line with available data. However, the in-vivo SCNa + was slightly but 
significantly lower than 1, while the in-vivo SCCl− was slightly higher 
than 1. Further studies need to assess the underlying mechanisms and 
the possible clinical implications.
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Introduction: SSeptic shock is associated with systemic hypoten-
sion, inflammation and organ hypoperfusion despite adequate fluid 
resuscitation (1). Consequently, vasopressors are needed to maintain 
adequate blood pressure for organ perfusion and oxygenation. Nor-
epinephrine is the first-line agent recommended during resuscitation 
of septic shock for correcting hypotension due to loss of vascular tone. 
However, acute kidney injury (AKI) is still common complication of 
sepsis and is significantly associated with mortality.
Objectives: The aim of this study is to test the effects of a newly intro-
duced synthetic Angiotensin II (Ang II) (Giapreza) (2) treatment in 
comparison to norepinephrine (NE) on the systemic hemodynamics, 
inflammation, renal oxygenation and function in a rat model of sepsis 
induced AKI.
Methods: 48 fully instrumented and anesthetized rats were divided 
into 1 control and 5 sepsis groups. Sepsis induced by iv injection of 
20  mg/kg LPS and mean arterial pressure (MAP) below 50  mmHg is 
accepted to start resuscitation. The resuscitation was achieved by 
30  ml  kg-1   h-1 Ringer acetate (RA), 0.5  mg  kg-1   min-1 NE and 200  ng 
 kg-1   min-1 Ang II, or in combination with 0.2  mg  kg-1   min-1 NE and 
100 ng  kg-1  min-1 Ang II (Fig. 1). The systemic and renal hemodynam-
ics, renal cortical oxygenation, renal function, renal tissue damage and 
inflammation were assessed.

Results: In this study, we found out that MAP was restored in LPS 
groups received Ang II, NE and Ang II + NE (p < 0.05). In kidney, none 

of the resuscitation strategy were able to restore RBF and cortical PO2. 
However, urine output was improved after Ang II resuscitation in com-
parison to the LPS and LPS + RA groups (p < 0.05). Plasma hemoxyge-
nase 1 (HO-1) and IL-6 levels were considerable improved in groups 
received Ang II alone and together with the NE (p < 0.05). Parallel to 
this, renal injury markers, NGAL, is markedly decreased in LPS group 
received both NE and Ang II (p < 0.05). Use of Ang II also reduced the 
renal tubular damage in compare to other groups (p < 0.05).
Conclusion: In conclusion, our study showed that synthetic angio-
tensin II improves MAP comparable to norepinephrine. Despite none 
of vasopressors have effect on the renal hemodynamics and oxy-
genation, AngII leads to increase urine output in comparison to nor-
epinephrine. Ang II used in additional to norepinephrine, shows more 
anti-inflammatory effect to reduce IL-6 and HO-1 levels. Also addi-
tional of Ang II to norepinephrine, showed a significant protective 
effect on sepsis-induced renal tissue injury.
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Introduction: Prone positioning (PP) can improve gas exchange in 
COVID-19 ARDS patients requiring invasive mechanical ventilation 
(IMV) [1]. However, how PP affects abdominal organs function remains 
unclear [2]. Acute kidney injury (AKI) in critically-ill COVID-19 patients 
can affect 20–40% of patients [3], but it is still unknown if PP can be 
temporally associated to its onset. Moreover, no data exist on the pos-
sibility to predict PP-associated AKI from bedside clinical variables.
Objectives: To investigate the incidence of PP-associated AKI in 
patients affected by moderate-severe COVID-19 ARDS undergoing 
IMV and to test if it could be predicted by any clinical variable before 
PP.
Methods: We retrospectively analyzed COVID-19 ARDS patients 
undergoing IMV and admitted to the ICU of the Sant’Anna Hospital 
(Ferrara, Italy) between March 2020 and March 2021 who underwent 
at least one PP cycle. For each patient we collected demographic data 
(BMI, age) baseline clinical data (SAPS-II, PaO2/FiO2 at ICU admis-
sion) hemodynamics (SAP, central venous pressure (CVP), HR), 24-h 
fluid balance, respiratory mechanics, circulating biomarkers (Hb, Hct, 
creatinine, and lactates) and use of diuretic drugs before, during, and 
after the PP cycle. Patients were divided into two groups based on the 
onset of PP-associated AKI, defined as AKI diagnosed using the KDIGO 
criteria [4] from PP start to 48 h after resupination. Independent sam-
ples t-test was used to test difference between groups while binomial 
logistical regression was performed to estimate correlation between 
variables and PP-associated AKI. ROC curves were built to test the pre-
dictivity of any significant variable. A p value < 0.05 was considered 
statistically significant.
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Results: We analyzed data from 41 patients. No patient had kidney 
diseases before ICU. Twenty/41 patients (48%) developed AKI accord-
ing to the KDIGO criteria, and the diagnosis was made at 27.8 (± 19.6) 
hours after starting PP. No statistically significant differences were 
found among the two groups in age, BMI, SAPS-II, PaO2/FiO2 ratio 
at admission, nor in serum lactates, Hgb, fluid balance and diuresis 
at admission and 24 h before pronation. Nevertheless, CVP was dif-
ferent between the groups (AKI patients: 8.2 ± 3.7; non-AKI patients: 
11.2 ± 3.9) and the difference was statistically significant (p = 0.017). 
A logistic regression was performed to evaluate the impact of pre-
pronation serum lactates, CVP, total fluid balance and Hct on AKI 
development. The model was statistically significant (p < 0.05) and 
correctly classified 73.2% of cases with CVP having the best contri-
bution in the model (p = 0.04). The ROC analysis for CVP revealed a 
good classifying capability, with an AUC of 0.72 (p = 0.012) (Fig.  1, 
right panel).

Conclusion: AKI can be temporally associated to PP in COVID-19 
ARDS patients undergoing IMV and may be related to hypovolemia. 
The CVP before PP can potentially predict PP-related AKI with a good 
accuracy.
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Introduction: Acute kidney injury (AKI) is one of the most common 
complications among hospitalised COVID-19 patients who develop 
acute respiratory distress syndrome (1, 2). Major adverse kidney events 
(MAKEs), a composite of renal replacement therapy (RRT), or decline 
in eGFR of < 75% of baseline, or all-cause mortality, is a validated long 
term measure of the impact of AKI on patient-related outcomes (3). To 
date, this has not been investigated in patients with COVID-19 related 
ARDS or non-COVID ARDS. This study aimed to identify the MAKEs at 
180  days after intensive care unit (ICU) admission in non-COVID and 
COVID-ARDS.
Methods: This retrospective observational study was conducted 
at the Queen Elizabeth Hospital Birmingham (QEHB). COVID-ARDS 
patients admitted to ICU between 11 March 2020 and 17 January 
2021 and ICU patients diagnosed with ARDS between 1 January 2017 
and 1 November 2019 were included (non-COVID group). All data 
were routinely collected on the hospital’s electronic patient records. 
The primary outcome was the incidence of MAKE at 180-days (MAKE-
180) after ICU admission. Secondary outcomes included the risk fac-
tors for MAKE-180 and renal recovery at hospital discharge (defined 
as eGFR of ≥ 60 ml/min/1.73  m2) (4). Chi-squared test, unpaired t-test, 
or Wilcoxon rank-sum test was used for multiple comparisons among 
groups. Univariate and multivariate analysis with logistic regression 
was performed to determine independent risk factors for MAKE-180.
Results: 519 ARDS patients were included in this study, 262 COVID-
19 patients and 257 non-COVID patients. Both groups demonstrated 
a male predominance (70.2% vs 60.3%) however, the non-COVID 
group were older (61.0 (IQR, 49.0–71.0) vs 57.0 years (IQR, 48.0–63.8), 
P < 0.001). The incidence of AKI was higher in the non-COVID group 
(180 (70.0%) vs 136 (51.9%); P < 0.001). The incidence of MAKE-180 
outcomes was significantly greater in the non-COVID group (170 
(66.1%) vs 112 (42.7%); P < 0.001). In terms of the individual MAKE-180 
outcome, there were overlaps between the classifiers. In non-COVID 
group, RRT = 123, decline in eGFR = 87, deaths = 104 compared to 
COVID group, RRT = 89, decline in eGFR = 84, deaths = 65. Only one 
patient in each group still required an RRT at 180 days. There were no 
differences in the rate of complete renal recovery between the two 
groups (36.8% vs 26.7%, P = 0.526). The strongest independent risk 
factors for MAKE-180 in both groups were CKD and high bilirubin. 
Other independent risk factors for MAKE-180 were age (OR = 1.04, 
CI:1.01–1.07, P = 0.007) in COVID group and obesity (OR = 2.20, 
CI:1.17–4.27, P = 0.017) and low albumin (OR = 0.93, CI:0.89–0.97, 
P = 0.001) in non-COVID group.
Conclusion: MAKE-180 is common in both groups but higher in those 
with non-covid ARDS. This is an important long-term patient-centred 
outcome, and interventions should be targeted at reducing it, espe-
cially in critically ill patients. Recognition of factors associated with 
MAKE-180 might help guide future practice and management strate-
gies in critical care.
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Introduction: Augmented Renal Clearance (ARC) is a phenomenon 
defined by a Glomerular Filtration Rate (GFR) over 130 ml/min/1.73  m2 in 
men and 120 ml/min/1.73  m2 in women with an prevalence of around 30% 
[1]. In the first wave of Covid there was widespread concern regarding AKI 
associated with Covid. But, what about COVID-19 critically ill patients?
Objectives: The main objective of the study was to compare ARC prev-
alence in COVID-19 critically ill patients with a non-COVID group of 
critically ill patients. Another objective was to assess the concordance 
of the GFR measured in 24-h urine collection and the estimated for-
mula Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI).
Methods: This was an observational study in a single center in the ICU of 
a university hospital. GFR was measured (mGFR) from 24-h urine collec-
tion. At the same time the CKD-EPI estimation formula was calculated. 
Inclusion Criteria: Patients over 18 years old admitted to the ICU due to 
COVID-19 during the first wave (from March to April, in 2020). And a pre-
vious cohort of non-COVID patients recorded during the same months’ 
period but a year earlier (from March to April, in 2019). Exclusion Criteria: 
Anuric patients; patients with vesical lavages; patients without urinary 
bladder catheterization; and patients under continuous or intermit-
tent Renal Replacement Therapy (RRT). Statistical Analysis: Qualitative 
variables are expressed as n (%) and quantitative variables as median 
(min–max). The qualitative variables are compared by Student’s t test 
orby the Mann–Whitney U test according to their normal distribution 
or not, respectively. A type 1 error below 0.05 (p < 0.05) was considered 
statistically significant. For the concordance analysis, the Passing-Bablok 
regression and Bland-Alman plot were employed.
Results: The study included 82 patients, 35 COVID-19 patients and 
47 non-COVID ones. The comparative analysis between the COVID-
19 group and the non-COVID group only showed differences in gen-
der and mechanical ventilation (MV). We found 91.4% male in the 
COVID-19 group vs. 72.34% in the non-COVID group, P = 0.041, and 
100% MV in the COVID-19 group vs. 82.61% in the non-COVID group, 
P = 0.026. We found no differences in the remaining variables compar-
ing the COVID-19 and the non-COVID group: Not in age [59 (38–71) 
vs. 57 (18–83) years old, P = 0.750]; mGFR [111.80 (0.81–204.33) vs. 
85.86 (3.45–284.59) mL/min/1.73  m2, P = 0.646], CKD-EPI [99 (10–
143) vs. 94 (11–167) mL/min/1.73  m2, P = 0.792]; Urine creatinine [54 
(17–156) vs. 50 (16–150) mg/dL, P = 0.192]; Serum creatinine [0.78 
(0.32–5.52) vs. 0.87 (0.26–4.92) mg/dL, P = 0.775]; CKD [5 (14.29%) vs. 
4 (8.51%), P = 0.638], AKI [20 (58.82%) vs. 25 (53.19%), P = 0.782], nor 
in ICU mortality [6 (17.14%) vs. 11 (23.4%), P = 0.677]. ARC was also 
similar in the two groups (P = 0.195). ARC was found in 39.13% in the 
COVID-19 group and in 25.53% in the non-COVID (P ns). GFR < 90 mL/
min/1,73m2 was also similar in both groups, 36.96% in COVID-19 
patients and 55.32% in the non-COVID group (P ns). Estimated CKD-
EPI was similar in both groups  [94 (11–167) vs. 99 (10–143), P 0.792]. 
There was no concordance between the estimation of GFR by the 
CKD-EPI formula and GFR calculated from the 24-h urine.
Conclusion: This study highlights that ARC is a very frequent phenomenon 
in COVID-19 patients, with an incidence of 39%. When comparing with 
other critically ill patients admitted during the same months’ period in 2019, 
the prevalence of ARC was similar. As there is no concordance between 
measured and estimated GFR, ARC diagnosis is challenge. This in turn is of 
concern because COVID-19 is associated with other infections and throm-
bosis, whose treatments usually have a renal clearance route and their effec-
tiveness may be compromised in these Covid patients with ARC.
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Introduction: Regional citrate anticoagulation (RCA) has proved to be 
superior to systemic anticoagulation during continuous renal replace-
ment therapy (CRRT). Citrate can however lead to systemic hypocal-
cemia, metabolic alkalosis, and in some cases to direct citrate toxicity. 
The net bicarbonate load from citrate is under debate, and the current 
model of citrate metabolized to bicarbonate as the main contributor 
to alkalinization is too simplified. Bicarbonate from CRRT fluids may 
also play a significant role. The aim of this study was to evaluate the 
normalized Net Buffer Load (nNBL) and its relation to development of 
metabolic alkalosis.
Methods: The parameter nNBL, which will be introduced in the CRRT 
PrisMax software Version 3 (Baxter, Deerfield, USA), was defined as the 
sum of the amount of the following: 1. buffer balance from the CRRT 
(the difference between input from replacement and dialysate fluids 
and removal of effluent) and 2. the bicarbonate generation from the 
systemic citrate load. nNBL was estimated by a complex set of calcu-
lation steps. The acid–base status of 60 patients receiving CRRT for at 
least 3 consecutive days was evaluated and the median nNBL was cal-
culated for the whole population at each time interval.
Results: It is assumed that steady state is reached when there prevails 
equilibrium between nNBL and proton generation rate. Review of 
published data has shown that the normal range for nNBL at steady 
state is 0.1–0.2 mmol/h/kg. nNBL values > 0.3 mmol/h/kg imply a risk 
of developing metabolic alkalosis, whereas negative values imply a 
risk of developing metabolic acidosis. Normally, nNBL will decrease 
over time, because patients with acute kidney injury typically present 
with low bicarbonate levels, and low losses to the effluent. While bicar-
bonate corrects the losses to the increases in effluent, and thus the 
computed nNBL decreases, as shown in Figure 1. Of 60 patients ana-
lyzed only 2 patients showed metabolic alkalosis related to high nNBL 
values.

Figure 1. Evolution of nNBL (mmol/h/kg), patient bicarbonate (mmol/l) 
and base excess (BE, mmol/l) over the course of CRRT. The values are 
medians of the population at each time interval for all 60 patients with 
the exclusion of a few statistically identified outliers.

Conclusion: nNBL estimates the systemic bicarbonate balance in the 
patient, provided by the CRRT treatment, considering both citrate load 
and bicarbonate losses to effluent. In our computation of nNBL, it can 
be calculated either from a constant bicarbonate value of 25 mmol/l 
or from a measured patient systemic bicarbonate value. We found 
that nNBL stabilizes over time at 0.15 mmol/h/kg, BE at -1 mmol/l and 
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bicarbonate at 24 mmol/l. Steady state is reached after 48 h of uninter-
rupted CRRT. nNBL is to be considered a safety parameter which can 
be used during CRRT to provide information of the risk of develop-
ment of metabolic alkalosis, or metabolic acidosis, including the risk of 
citrate overload/toxicity.
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Introduction: Recent trials confirmed that an early renal replacement 
therapy (RRT) initiation does not confer any survival benefice com-
pared with a delayed one during severe acute kidney injury (AKI) when 
no severe complications are present. Tools to enable personalized 
management are still needed and evidence for biomarkers guided RRT 
initiation are lacking [1]. In a cohort of critically ill patients with AKI, an 
elevation in urinary CCL14 could predict the persistence/progression 
of AKI [2].
Objectives: We aimed to assess the utility of urinary CCL14 for the pre-
diction of RRT initiation in a conservative approach in Intensive Care 
Unit (ICU).
Methods: In an ancillary study of AKIKI2 (Comparison of two delayed 
strategies for renal replacement therapy initiation for severe acute kid-
ney injury), we included ICU patients with severe AKI (stage 3 KDIGO) 
and available urinary sample at the first day of severe AKI. We did not 
include patients with chronic kidney disease. CCL14 was measured 
by  enzyme-linked immunosorbent assay (ELISA)  in urinary samples 
at D0. The primary endpoint was the occurrence of a criteria for RRT 
(according to  a conservative approach of RRT initiation) within the 
72 h after severe AKI. Those criteria were: life threatening complication 
of AKI, or oliguria/anuria (urine output < 0·3 mL/kg per h or < 500 mL/
day) for more than 72 h, or serum urea concentration of 40 mmol/L or 
more.
Results: A total of 230 patients were enrolled. Ninety patients (39.1%) 
met the primary endpoint. Urinary CCL14 was not associated with 
serum creatinine concentration at D0 (Pearson correlation  r2 = 0.024). 
Median urinary CCL14 was 15.03 (IQR 24.88) mg/ml in patients reach-
ing the primary endpoint and 5.8 (IQR 12.18) mg/ml in patients who 
did not (p < 0.001). In multivariate analysis, urinary CCL14 (OR = 1.02, 
[1.01;1.04], p = 0.0021) was associated with higher rate of occurrence 
of a criteria of RRT initiation. The area under the ROC curve was 0.701 
(95% CI: [0.633;0.770]) for urinary CCL14 to predict the occurrence of a 
criteria of RRT initiation within 72 h after severe AKI.

Conclusion: Although interesting, urinary CCL14 alone might not be 
precise enough to discriminate patients with RRT initiation criteria in 
a conservative approach. However, it might be useful when used in 
combination with other clinical or biological variables.
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Introduction: The diagnosis and assessment of AKI is imperfect 
using currently clinical methods. Novel renal biomarkers provide fur-
ther insight into the diagnosis and severity of AKI, but so far have not 
been used to tailor therapy decisions.  We hypothesize that contrast 
enhanced ultrasound (CEUS) has similar diagnostic accuracy for AKI 
and provides complementary information to biomarkers, with the 
potential to provide personalized assessment of AKI.
Methods: Longitudinal observational study of 50 patients commenced 
within 24  h of admission and all patients had septic shock. CEUS, 
insulin-like growth factor binding protein 7 * tissue metalloproteinase 
2 (IGFBP7*TIMP2), urinary neutrophil gelatinase associated lipocalin 
* urinary albumin (NGAL*Alb), proenkephalin-A (PENK), C–C motif 
chemokine ligand 14 (CCL14) were measured on admission, day 2 and 
day 4. Biomarkers and CEUS were compared using receiver operator 
curve analysis. In addition to the performance analysis of renal CEUS, 
we attempted to define the phenotype of patients with reduced renal 
perfusion by comparing those with impaired and those with main-
tained cortical perfusion and healthy controls. Biomarkers, systemic 
variables and markers of inflammation were compared between 
groups.
Results: CEUS has similar power to predict AKI as established 
renal biomarkers, area under receiver operator curves CEUS 0.83, 
IGFBP7*TIMP2 0.87, NGAL*Alb 0.78, creatinine 0.70, CCL14 0.69, PENK 
0.67. On admission, patients with poor renal perfusion had lower urine 
output (10(0–30)ml/hr vs 40(27–55)ml/hr p < 0.05), higher creatinine 
(153 (103–183) µmol/L vs 113 (91–132)µmol/L, p < 0.05) and higher 
TIMP2*IGFBP7 (617 (242–1899)µg/L2 vs 146 (63–633)µg/L2) than 
patients with preserved perfusion. These differences existed to day 2 
and an additional association with inflammation was demonstrable 
by day 4, with increased levels of TNFR (13.3 (9.3–19.8)ng/L vs 8.41 
(6.4–15.4)ng/L, p < 0.05) and IL8 (63.6(32.6–116)ng/L vs 27.3(13.4–55.1)
ng/L, p < 0.05). Patients with cortical hypoperfusion on admission 
were less likely to survive (survival probability 0.25 vs 0.73, < p < 0.001), 
had an increased likelihood of requiring RRT (probability 0.9 vs 0.55, 
p < 0.05) and if established on RRT are more likely to be on it for longer 
than those with maintained renal perfusion.
Conclusion: CEUS proved superior to some established biomarkers 
to predict severe sepsis associated AKI. In patients with biomarker 
positive AKI from septic shock, patients with poor renal perfusion have 
worse outcomes than those who maintain renal perfusion. Hence, 
CEUS provides complimentary information to biomarkers and could 
form a component of a comprehensive renal assessment.

Acknowledgements: This study was sponsored by the ESICM and GE 
Healthcare.



Page 21 of 236ICMx 2022, 10(Suppl 2):39
 

Anaesthesia & Peri-operative Medicine 1

000032 
Safety and feasibility of continuous ketamine infusion 
for analgosedation in medical or cardiac ICU patients
CR.  Chung1, H.  Jung2, J.  Lee3, HY.  Ahn4, RE.  Ko1

1Critical Care Medicine, Samsung Medical Center, Seoul, Republic 
of Korea; 2Trauma Surgery, Ajou University Hospital, Suwon, Republic 
of Korea; 3Internal Medicine, Soonchunhyang University Cheonan 
Hospital, Cheonan, Republic of Korea; 4Pharmaceutical Services, Samsung 
Medical Center, Seoul, Republic of Korea
Correspondence: C.R. Chung 
Intensive Care Medicine Experimental 2022, 10(2): 000032

Introduction: Some mechanically ventilated patients require deep 
sedation during acute respiratory distress syndrome management, and 
these patients frequently receive opioids, benzodiazepine, and propo-
fol. A recent meta-analysis has reported an increasing trend of keta-
mine use in mechanically ventilated patients, indicating that ketamine 
may play a role as a sedative-sparing agent. However, with small sam-
ple sizes, most previous continuous ketamine studies were conducted 
in patients with traumatic, post-operative, or cerebral ischemia.
Objectives: This study was conducted to assess the effect of continu-
ous ketamine in patients who were admitted to medical or cardiac 
ICUs and received mechanical ventilators.
Methods: We conducted a retrospective cohort study between March 
2012 and June 2020 at Samsung Medical Center. Adult patients who 
received mechanical ventilation support over 24  h and continuous 
ketamine infusion at least 8 h were included.
Results: Of all 12,534 medical or cardiac ICU patients, 564 were eligi-
ble for analysis. Ketamine was used 33.3 (19.0–67.5) hours and median 
continuous infusion dose was 0.11 (0.06–0.23) mcg/kg/hr. Of all 
patients, 469 (83.2%) received continuous ketamine infusion concomi-
tant with analgosedation. Blood pressure and vasopressor inotropic 
scores were not changed before and after continuous ketamine infu-
sion. Heart rate was decreased significantly from 106.9 (91.4–120.9) 
in 8 h prior- and to 99.8 (83.9–114.4) in 24 h post-ketamine initiation. 
In addition, the respiratory rate was decreased from 21.7 (18.6–25.4) 
in 8  h prior- and to 20.1 (17.0–23.0) in 24  h post-ketamine initiation. 
Overall opioid usage was significantly reduced; 3.0 (0.0–6.0) mcg/kg/hr 
as fentanyl equivalent dose in 8 h prior- and to 1.0 (0.0–4.1) mcg/kg/hr 
as fentanyl equivalent dose in 24 h post-ketamine initiation. However, 
the use of sedatives and antipsychotic medication was not decreased.
Conclusion: Ketamine may be a safe and feasible analgesic for medi-
cal or cardiac ICU patients as an opioid-sparing agent without adverse 
hemodynamic effects.
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Introduction: In the COVID-19 disease, which causes a serious pandemic 
all over the world; As the pandemic progresses, the pathophysiology of 
the disease becomes clearer and new treatment regimens are on the 
agenda.It has been reported that COVID-19 disease is associated with 
both immunodeficiency and hyperinflammation, and hyperinflamma-
tion manifests itself with cytokine storm.Although Tocilizumab treatment 
was used in 2020 when the disease first appeared, its use has gradually 
decreased due to the opinions that the current treatment prolongs the 
immunosuppression period and increases the risk of secondary infection.
Due to the side effects of tocilizumab treatment, Anakinra treatment, 
which has a short duration of action and acting on IL-1, has come to 
the fore. Anakinra, as an IL-1 receptor antagonist, studies are continuing 
that it may be useful in macrophage activation syndrome that occurs in 
COVID-19 disease. In a study conducted in 21 patients receiving anak-
inra treatment; Although there was a significant decrease in fever, white 
blood cell count, ferritin, procalcitonin, creatinine and bilirubin values   
compared to the group that did not receive treatment, no difference was 
observed in terms of mechanical ventilation time and length of stay in 
the intensive care unit. In another study conducted in Italy, patients; They 
were divided into 3 groups: high-dose Anakinra (5 mg/kg twice daily, 29 
patients), low-dose Anakinra (100 mg once daily, 7 patients) and patients 
receiving standard therapy (16 patients).When the group receiving 
high-dose Anakinra and the group receiving standard treatment were 
compared, it was found that the respiratory functions of the patients 
receiving Anakinra treatment were improved and the 21-day life expec-
tancy was significantly higher. Studies on the effectiveness of anakinra 
treatment on COVID-19 disease are continuing. In this study, we aimed 
to investigate the significance of clinical and laboratory findings between 
patients who received Anakinra treatment and those who did not receive 
Anakinra treatment, but who received high-dose MPZ.
Methods: The characteristics of the patients receiving Anakinra treat-
ment in the MH3 COVID Intensive Care Unit of Ankara City Hospital 
were retrospectively reviewed. The patients’ age, gender, mechanical 
ventilation duration, length of stay in the intensive care unit, CRP, pro-
calcitonin, LDH, IL-6, lymphocyte, D-dimer, ferritin values   and the cor-
ticosteroid doses they received in addition to Anakinra treatment were 
also evaluated. In addition, the data of the patient group who did not 
receive Anakinra but received high-dose (≥ 250 mg) methylpredniso-
lone (MPZ) treatment were compared with the existing patient data 
and evaluated in terms of treatment effectiveness.
Results: When the patients who received Anakinra + high-dose MPZ 
were compared with the patients who received only high-dose MPZ, 
the mortality rate was significantly higher (P = 0.038), mechanical ven-
tilation and hospitalization days in the intensive care unit were signifi-
cantly longer in patients receiving Anakinra (p = 0.001, p = 0.004) was 
seen.  However, there was no significant difference in secondary repro-
duction rates between the two groups (P = 0.484). While the mean hospi-
talization days of the group receiving Anakinra + high-dose MPZ and the 
group receiving Anakinra + low-dose (< 250 mg) MPZ were found to be 
significantly longer in the group receiving Anakinra + high-dose steroids 
(p = 0.018), there was no significant difference in terms of mechanical 
ventilation time and mortality rates. (p = 0.193, p = 1.0).
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Conclusion: In our study, the patients who received Anakinra treatment 
had a longer hospitalization day and mechanical ventilation period, and 
the higher mortality rate was attributed to this patient group being the 
patient group with a more severe course. It was observed that the admin-
istration of anakinra treatment after low-dose and high-dose MPZ treat-
ment did not cause a significant difference in mortality rates. However, 
due to the small number of patients and the heterogeneity of the patient 
group, more comprehensive and randomized studies are needed.
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Introduction: Cardiac surgery-associated AKI (CSA-AKI) is a quite 
common complication which may occur in various time points after a 
procedure. Furthermore, there is also a potential risk of progression to 
chronic kidney disease.
Methods: During a ten month period, a total of 384 patients under-
went cardiac surgery procedures in our Cardiothoracic department. 
The following renal function related factors were prospectively col-
lected: preoperative GFR (MDRD formula) incidence of AKI (KDIGO cri-
teria) and GFR 30 days after the procedure. Furthermore we collected 
the following parameters: age, gender, Euro score II, preoperative 
NYHA stage, cardiopulmonary bypass time(CPB), diabetes mellitus, 
ejection fraction, smoking, peripheral artery disease, dyslipidemia 
hypertension, postop Low Cardiac Output Syndrome(LCOS), postop 
Atrial Fibrilation(AF) and postoperative rhabdomyolysis (CPK > 2000).
Results: A total of 41 pts were burdened with AKI(10,7%). The AKI group 
compared with the rest of the cohort, was older ( 70 ± 8.4 vs 65.6 ± 9.2, 
p < 0.05), with lower preop GFR(76 ± 17 vs 81.6 ± 22, p < 0.05). The AKI 
group also showed a higher incidence of NYHA stage > 1 (p < 0.05), higher 
incidence of emergency operation(7,3% vs 1%, p < 0.05), longer CPB 
time(122 ± 57vs 95.2 ± 31.8, p < 0.05), higher incidence of postoperative 
LCOS (17.1% vs 2.9% p < 0.05), postoperative AF(39%vs 24% p < 0.05) and 
rhabdomyolysis (37.5% vs 4.7%, p < 0,05). In terms of statistical analysis for 
our results, Mann–Whitney U test and χ2 test were used. On the 30th Post-
operative day 178 (46,3%) patients had a decline in their GFR compared 
with preop values. GFR decline correlated with lower preop GFR(74.3 ± 21 vs 
86.6 ± 22, p < 0.05), peripheral vascular disease (20.8 vs 13.1% p < 0.05), post-
operative AKI during early hospital days (13.6% vs 7.3% p < 0.05) and post-
operative atrial fibrillation (31% vs 19.1% p < 0.05). Mann–Whitney U test, 
student’s t test and χ2 test were used in this analysis. Finally, with regards to 
the 41 patients who were burdened with perioperative AKI we compared 
their GFR values to one month post op. Decline was seen in 12 patients 
(compared with preop values). The only factor with a statistically signifi-
cant negative relationship with recovery was arterial hypertension(100% vs 
69%). Mann–Whitney U test and χ2 test were used in this analysis.
Conclusion: CSA AKI is significantly correlated with age, preop GFR, NYHA 
stage, urgent operations, longer CPB time, postop LCOS, post op AF and 
rhabdomyolysis. GFR decline one month after operation was related with 
lower preop GFR, peripheral vascular disease, AKI and AF. All hypertensive 
patients with early AKI had lower GFR 1 month after operation.
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Introduction: The aim of this retrospective study is to compare preoper-
ative metformin use with other antiglycemic agents in diabetic patients 
with regards to the impact on lactate concentrations and clearance dur-
ing the first postoperative day after elective cardiac surgery.
Methods: Demographic and perioperative characteristics were recorded 
for the entire cohort. In all patients, arterial blood samples were taken 
postoperatively on 4 time points: arrival in the ICU, H6, H12 and H24 after 
ICU arrival. Lactate clearance was calculated using the following formula:

Results: There was no statistically significant difference between groups 
in terms of age, gender, Euroscore II, preoperative GFR, NYHA stage, 
preop ejection fraction, Cardiopulmonary Bypass Time or Adrenaline 
dosage (in μγ/kg/min). Among 109 were patients with diabetes melli-
tus, 74 were treated with metformin. The rest of the diabetic patients (35 
patients) were treated either with different oral agents or with insulin. No 
difference was found between metformin users and non-users neither 
on lactate concentrations (p = 0.61) nor on lactate clearance (p = 0.86).
Table 1 Lactate concentration comparison of metformin users vs other 
antiglycemic medication

Lactate  
concentration
(mmol/Lt)

Metformin 
users (n = 74)

Non-metformin 
users (n = 35)

p-value Group 
effect

Time 
effect

Time*group 
effect

On arrival 3.7 ± 0.2 4.3 ± 0.3 0.2061 0.2045  < 0.0001 0.6112

6 h 2.9 ± 0.2 3.3 ± 0.3 0.3789

12 h 1.6 ± 0.1 1.8 ± 0.2 0.2517

24 h 1.3 ± 0.1 1.4 ± 0.1 0.3523

Table  2. Lactate clearance comparison of metformin users vs other 
antiglycemic medication

Lactate 
clear-
ance

Metformin 
users 
(n = 74)

Non-met-
formin users 
(n = 293)

p-value Group 
effect

Time 
effect

Time*group 
effect

6 h 0.2 ± 0.0 0.2 ± 0.1 0.9093 0.5991  < 0.0001 0.8621

12 h 0.5 ± 0.0 0.5 ± 0.1 0.5850

24 h 0.6 ± 0.0 0.6 ± 0.0 0.2954
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Conclusion: Lactate concentrations decreased significantly over time 
in all patients indicating a good clearance. Lactate clearance increased 
over time in both groups No differences on lactate clearance were 
found between the two groups of the subgroup analysis.
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Introduction: It is difficult to identify the early sepsis after surgery due 
to postoperative inflammatory reactions. Presepsin, a glycoprotein 
expressed on the surface of innate immune cells, is produced during bac-
terial phagocytosis and its level increases in the bloodstream of sepsis 
patients. This study aims to measure the differences between the diag-
nostic ability of presepsin and other biomarkers to identify postoperative 
sepsis and septic shock in acute period after major abdominal surgery.
Methods: From March to August 2020, patients who underwent surgery 
due to intra-abdominal infection were enrolled. Level of presepsin and 
procalcitonin, and white blood cell counts were prospectively measured 
every morning for 3  days from the intensive care unit admission after 
surgery (from T0 to T3). Diagnostic values of inflammatory markers were 
compared to predict early development of sepsis or septic shock within 
7 days after surgery. The cutoff value of significant risk factor associated 
with postoperative sepsis or septic shock were also evaluated.
Results: Among 298 patients, postoperative sepsis and septic shock 
occurred in 91 and 38 patients, respectively. For prediction of early post-
operative sepsis or septic shock, presepsin and procalcitonin had a com-
parable diagnostic ability. In multivariate analysis, presepsin level over 
406.5 pg/ml at T0 [odds ratio (OR): 4.055, p = 0.047], presepsin level over 
1216  pg/ml at T2 (OR: 40.030, p = 0.005) and procalcitonin level over 
1.685 ng/ml at T2 (OR: 5.229, p = 0.008) were significant factors for pre-
dicting the occurrence of early postoperative septic shock.
Conclusion: Diagnostic accuracy of presepsin for sepsis or septic 
shock was feasible in acute postoperative period. It would be useful 
to monitor the newly developed sepsis from the normal inflammatory 
response, especially in patients who underwent surgical operation for 
the elimination of intra-abdominal infection.
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Introduction: Gastrointestinal (GI) dysfunction in critically ill patients 
is associated with increased short term morbidity and mortality. Previ-
ous studies have relied on the combination of signs and symptoms to 
develop scores that may reflect the deterioration of GI function. The 
Gastrointestinal Dysfunction (GID) score has been recently evaluated in 
this context, and demonstrated prognostic value both alone or in com-
bination with the Sequential Organ Failure Assessment score [1].
Objectives: This study aimed to analyse the prognostic value of 
the GID score in hospitalized patients with severe Coronavirus Dis-
ease-2019 (COVID-19).
Methods: Medical records from consecutive patients with confirmed 
COVID-19 admitted to an intensive care unit (ICU) in Rio de Janeiro, 
Brazil between March and July 2020 were retrospectively analysed. 
Only patients hospitalized for more than 24 h were included. Clinical 
variables and components of the GID score were collected during the 
first 7 days of hospitalization. Patients were classified according to a 5 
scale (0-IV) progressive GI injury grading system, which was correlated 
with in-hospital complications and death.
Results: Among 230 patients who were screened, 215 remained in the 
ICU for more than 24 h, and were included in the analysis. Median age 
was 68  years (54–82) and 57.7% were males. Previous comorbidities 
included hypertension (52.6%), diabetes (27.9%) and coronary artery 
disease (11.6%). Mechanical ventilation (MV) was required in 21.4% of 
patients and total in-hospital mortality was 15.8%. Total GID scores were: 
0 (79.1%), I (15.3%), II (4.7%), III (0.9%) and IV (0%). Any GI dysfunction was 
present in 20.9% of patients and decreased bowel motility was the most 
common finding (20.5%). Those with GID scores > 0 had longer lengths of 
stay [20 days (11–33), vs. 7 days (4–16), p < 0.001] and C-reactive protein 
(CRP) levels on admission [12.8  mg/mL (6.4–18.4), vs. 5.7  mg/mL (3.2–
13.4), p < 0.001]. In the univariate analysis, the GID score was significantly 
associated with mortality (OR 2.8; 95% CI 1.7–4.8, p < 0.001) and MV (OR 
2.8; 95% CI 1.7–4.6, p < 0.001). Figure 1 represents the predicted probabil-
ity of in-hospital death according to GID scores. After adjusting for age, 
previous coronary artery disease, CRP levels, systolic blood pressure and 
oxygen saturation on admission, GID scores remained significantly asso-
ciated with mortality (OR 2.0; 95% CI 1.1–4.0, p = 0.04).

Conclusion: In the current series of hospitalized patients with severe 
COVID-19, the GI system was frequently affected. Although symptoms 
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were mostly mild, any manifestation of GI dysfunction was predictive 
of adverse outcomes. Future studies should validate these findings by 
further implementing the GID score among patients with COVID-19.
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Introduction: Delirium is associated with increased complications 
and mortality in critically ill patients (1). Early prediction of delirium 
is crucial for planning prevention, screening, and treatment strategy. 
Most prediction models of delirium in intensive care units (ICUs) are 
designed to predict the mortality at 24 h after ICU admission (2).
Objectives: This study aimed to develop several machine learning 
(ML) models to predict early ICU delirium at ICU admission.
Methods: Data of 4,061 patients admitted between August 2020 and 
April 2021 were recruited for model training, and data of 559 patients 
admitted between May 2021 and June 2021 were recruited for model 
testing. Data were processed using the missing value imputation of 
RapidMiner, and features collected at ICU admission were selected for 
predicting ICU delirium developed within 2 days after ICU admission. 
Machine learning model were trained with the following algorithms: 
logistic regression (LR), gradient boosted trees (GBT)¸ and deep learn-
ing (DL). Feature importance of ML model were analysed. The areas 
under the receiver operating characteristic curve (AUROC), accuracy, 
recall, precision, and F1 score were used to compare performance 
among the three models.
Results: In the testing dataset, mean age of the patients was 66 (15) 
years, 41.5% of patients received surgery, 45.1% of patients were 
intubated in the first day, and the observed incidence of ICU delirium 
within 48 h was 36.1%. 12 features were selected for machine learning 
model training, and the AUROC) were 0.884 (0.854–0.913) in LR model, 
0.894 (0.866–0.922) in GBT model, and 0.881 (0.851–0.910) in the DL 
model. The accuracy, recall, and precision at cutoff value of 0.5 were 
shown in Table 1.

Figure 1 Model performance

LR GBT DL

AUROC 0.884 0.894 0.881

Accuracy 0.8068 0.8229 0.8157

Recall 0.5743 0.6139 0.5990

Precision 0.8406 0.8552 0.8462

F1 score 0.6824 0.7147 0.7014

Conclusion: ML models could predict early delirium right after ICU 
admission. Further studies are warranted to deployment the model 
and investigate the impact on clinical practices.
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Introduction: Chronic obstructive pulmonary disease (COPD) is 
known to be one of the most common diseases with significant mor-
bidity and mortality. In this study, we evaluated clinical characteristics 
of COPD patients who were admitted to intensive care unit (ICU).
Methods: The study was based on a multicenter cohort of COPD 
patients who were recruited from 54 medical centers in South Korea. 
Baseline characteristics including general characteristics, symptom 
scores, pulmonary function test results and radiologic findings were 
compared whether presence of ICU admission history. One year fol-
low-up exacerbation risk were compared using negative binomial 
regression model. Also, 3-year lung function decline rates were com-
pared with linear mixed model.
Results: Of the 2147 patients, 11 (0.5%) patients were admitted to 
ICU in previous year to the enrollment. There were no significant dif-
ference in age, sex, smoking history and BMI according to ICU admis-
sion history. Patients who had history of ICU admission showed poor 
health-related quality of life, regarding total St. George Respiratory 
Questionnaire (SGRQ) score (31.5 ± 18.8 vs 45.4 ± 26.8, p = 0.02), how-
ever there were no significant difference in mMRC, CAT score and 
6-min walk distance test. Patients who admitted to ICU suffered more 
from depression regarding BDI score (6.8 ± 8.2 vs 14.4 ± 9.3, p < 0.01). 
There were no significant difference in future exacerbation risk in 
1 year. Moreover, there were no significant difference in lung function 
test results. Three year follow-up data showed no significant difference 
of lung function trajectories, however there were prominent decrease 
of FEV1 in first year of ICU admission.
Conclusion: Patients who were admitted to ICU showed poor health-
related quality of life and depression compared to those who were 
not. There were no significant difference in exacerbation risk nor lung 
function decline trajectories, however there were prominent decrease 
in first year after ICU admission.
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Introduction: Minimally invasive cardiac surgery (MICS) involves 
a small lateral thoracotomy, which is expected to result in less com-
plications and faster recovery compared with median sternotomy. 
However, difficulties with postoperative pain control after MICS can 
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counteract this benefit, and opioid-based analgesia can cause side 
effects such as respiratory　depression, nausea, and vomiting. Serra-
tus anterior plane block (SAPB), which requires high-volume infusion 
of local anesthetics into the optimal compartment under the ser-
ratus muscle, allows effective analgesia after thoracic surgery. Thus, 
programmed intermittent bolus infusion (PIBI) with an SAPB catheter 
may improve postoperative pain management　after MICS. This study 
aimed to evaluate the effects of PIBI with an SAPB catheter for postop-
erative fentanyl consumption following MICS.
Methods: This study was a prospective, randomized, double-blind 
trial. Twenty patients, aged 19–80 years, ECOG 0-II, and scheduled for 
elective MICS were randomly allocated to 2 groups (SAPB or Control). 
Before the surgery, all patients underwent SAPB followed by inser-
tion of a catheter and received a bolus of 3 mg/kg 0.375% ropivacaine 
through the catheter. In the SAPB group, participants received a bolus 
of 20  mL 0.25% ropivacaine every 6  h after surgery, while a bolus of 
20  mL saline was administered in the control group. All participants 
received intravenous fentanyl via patient-controlled analgesia. The pri-
mary outcome was the cumulative fentanyl consumption up to post-
operative day (POD) 5. The secondary outcomes were: the Numerical 
Rating Scale (NRS) at rest and on movement at the time of extuba-
tion and 1, 2, 6, 12, 24, 48, 72, and 96 h after extubation; the length of 
intensive care unit and hospital stay; evaluation of rehabilitation (grip 
strength, length around the thorax, and upper limb range of motion at 
preoperative and postoperative days 1–5); side effects (postoperative 
nausea and vomiting (PONV) and adverse events due to ropivacaine); 
and time to the first postoperative fentanyl dose.
Results: Seventeen patients were left in the final analysis. The cumulative 
fentanyl consumption at 5 days did not significantly differ between the 
two groups (the SAPB group, median [interquartile range (IQR)], 511.6 μg 
[457.3–752.9] versus the control group, 654.1 μg [439.1–982.0]; P = 0.963). 
The incidence of PONV were significantly lower in the SAPB group com-
pared with the control group (11.1% versus 62.5%; P = 0.049). The median 
NRS score on movement during the study period was lower in the SAPB 
group, but the result was not statistically significant (P = 0.057).
Conclusion: Programmed intermittent bolus infusion with an SAPB 
catheter did not reduce postoperative fentanyl consumption com-
pared with the control group after MICS. However, this method was 
associated with a significantly lower incidence of PONV.
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Introduction: Abnormal cardiac repolarisation indicated by QTc pro-
longation in intensive care unit (ICU) can have serious consequence 
including ventricular tachycardia and sudden death. QTc prolongation 
is common in surgical ICU after non-cardiac surgeries (3); but hyper-
thermic intraperitoneal chemotherapy (HIPEC) (1,2) can have more 
deleterious effect due to chemotherapeutic drugs & direct effect of 
hyperthermia. Dys-electrolytaemia in post-operative period along 
with altered fluid homeostasis can complicate it further.
Objectives: Aim of this retrospective analysis is to evaluate the inci-
dence of QTc prolongation related to HIPEC surgery and the periopera-
tive risk factors associated with it.

Methods: Institutional review board waiver has been applied for this 
retrospective data analysis. Perioperative data were collected from 
hospital electronic medical record (EMR) of 52 patients undergone 
HIPEC over last 1 year and had been analysed. Perioperative manage-
ments were conducted as per institutional protocol. Temperature, 
acid–base balance and electrolytes including magnesium were moni-
tored and actively maintained within normal limit throughout the 
perioperative period. The primary outcome was to assess increase in 
QTc-interval. Emphasis was placed on absolute QTc prolongation and 
the ΔQTc (difference from the baseline preoperative value). Secondary 
objective is to evaluate the perioperative risk factors associated with 
it. Standard descriptive summaries were used for continuous variables 
(N) i.e. mean, median, standard deviation, minimum and maximum 
and categorical variables (number and percent). All statistical tests 
of comparison were based on 5% level of significance. The ΔQTc was 
determined by a two-sided paired Student t test.
Results: Total 52 patients’ data were retrieved, median age was 55 years; 
39 were female and 13 were male, mean BMI 24.77 (SD 5.02). In our 
patient population, 25 (48%) had Carcinoma (Ca) ovary, 8 had (15.4%) Ca 
stomach, 6 had (11.6%) Ca appendix and 13 (25%) patients had colorec-
tal Ca. Out of 52, 30 patients (57.6%) received chemotherapy preopera-
tively with various regimens depending on the primary diagnosis.
ECG was obtained for all patients within 30  min of arrival in the sur-
gical ICU. Out of 52, 51 patients (98%) experienced QTc interval pro-
longation {ΔQTc 58.6 ± 29.98  ms. (mean ± SD)}, 95% CI 58.49 ± 8.23, 
P < 0.0001. Approximately 30.7% (16 of 52) had a baseline preopera-
tive QTc greater than 440  ms, but no patient had a QTc greater than 
500 ms. The ΔQTc was > 30 ms in 46 patients (88%), > 60 ms in 21 (40%) 
and > 100  ms in 3 (5.7%) patients. One patient developed ventricular 
bigeminy with ectopics with a ΔQTc: 71 ms (1.9% incidence rate).
Conclusion: We found that significant postoperative QT prolonga-
tion is associated with HIPEC surgery, The symptom manifestation was 
minimal—may be due to aggressive electrolyte optimisation, specially 
magnesium. The factors responsible for this high incidence rate is 
under evaluation.
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Introduction: Gastrointestinal perforation is a surgical emergency 
that requires immediate operation and intensive care is often indi-
cated. The clinical characteristics and predictors of postoperative 
morbidity and mortality in critically ill-patients who underwent emer-
gency operation are still not well established. Therefore, the aim of this 
study is to identify risk factors for postoperative morbidity and mortal-
ity after emergency operation for gastrointestinal perforation.
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Methods: We retrospectively analyzed 412 patients who underwent 
emergency operation after hospitalization through the emergency 
room for gastrointestinal perforation at a single institution in Korea 
from January 2003 to September 2021. All patients were admitted to 
intensive care unit (ICU) after surgery and received intensive care. Fac-
tors related with postoperative mortality at one month and necessary 
to obtain APACHE II score were investigated. Restricted cubic splines 
were modeled for the analysis of mortality according to the time taken 
from admission to surgery.
Results: Overall mortality at 30 days was 0.09% (36 patients). Univari-
ate analysis indicated that patient-related factors associated with mor-
tality were age, APACHE II score and initial serum lactate level; duration 
of surgery and total hospital stay were also indicators associated with 
mortality. Multivariable analysis showed that the higher the APACHE 
II score, the higher the mortality rate at the significance level p < 0.01. 
Adjusted splines modeled an area of inflection around 12 h when the 
probability of mortality began to increase.
Conclusion: Various factors were associated with postoperative 
clinical outcomes of patients with gastrointestinal perforation. The 
APACHE II score is a useful indicator for predicting patients’ prognosis 
even after surgical intervention. A wait time of 12 h may demonstrate 
a threshold defining greater risk of mortality.
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Introduction: Sickle cell disease is a haemoglobinopathy character-
ised by a β-globin abnormality producing haemoglobin S. This genetic 
disease is common in France. Hyperalgesic vaso-occlusive crisis (VOC) 
and acute chest syndrome (ACS) are the main complications leading to 
intensive care units (ICU) admissions. Despite being a frequent cause 
of ICU admissions, their management might be heterogeneous due to 
a lack of ICU-specific guidelines. We aimed to gather the medical prac-
tices of ICUs nationwide.
Methods: We carried out an online survey that was sent to medical 
teams of all ICUs of French hospitals identified as expert centers in the 
Orphanet database (https:// www. orpha. net). Physicians from the same 
unit sent consensual answers to capture the usual care in their ICU. 
Each center provided only one answer. The survey included sections 
related to: demography; usual pain management, and three clinical 
situations (hyperalgesic VOC, VOC with chest pain, and ACS with chest 
pain, dyspnea and fever).
Results: Of 55 centers contacted, 32 (58%) answered the survey, 
including 20 (62,5%) university-hospitals, 11 (34.4%) non-university 
hospitals and 1 (3.1%) private hospital. The median [IQR] number of 
ICU beds was 22 [18–28]. We grouped centers according to the annual 
number of admissions and 17 (53%) centers admitted less than 10 
patients with sickle cell disease per year. Regarding pain manage-
ment, 69% of the centers used nitrogen monoxide-oxygen mixture, 
and 59% of the centers never used nonsteroidal anti-inflammatory 
drugs in sickle cell patients. Ketamine was widely prescribed (88%) 
if Morphine failed to ease the VOC pain. Regarding oxygenation and 
physiotherapy, conventional oxygen therapy was used regardless of 
the oxygen saturation in 56% and 59% of the centers for VOC and for 
VOC associated with chest pain or ACS respectively. Physiotherapy 

and incentive spirometry was systematically ordered in 69% of the 
centers during a VOC, 81% in case of VOC with chest pain and 63% 
during ACS. Regarding ACS prevention and antibiotics, the PRESEV 
score (a validated ACS-predictive score) was used in only 2 cent-
ers (6,3%). During ACS, most physicians (94%) used empiric antibio-
therapy. Regarding ventilatory support, most physicians considered 
non-invasive ventilation main benefit during ACS was the effect 
on alveolar recruitment and hypercapnia (91%), but 72% of them 
reported that patients’ tolerance was the main limitation for non-
invasive ventilation use. Most physicians (88%) considered High-flow 
nasal oxygen was simple to use and well-tolerated by patients (84%), 
however, 78% of the responders declared that its efficacy during ACS 
still needs to be confirmed by large studies.

Conclusion: Pain and respiratory management of patients with 
sickle cell disease acute complications is heterogeneous amongst 
expert centers. Incentive spirometry to treat or prevent ACS needs 
to be generalised. Further studies evaluating the benefits of HFNO 
are needed.
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Introduction: Iatrogenic withdrawal syndrome (IWS) from opioids and 
sedatives in critically ill patients has a reported prevalence of 32% to 
68% (Curley et al., 2015; Cammarano et al., 1998). It is associated with 
prolonged mechanical ventilation and ICU stay (Amigoni et al., 2017; 
Cammarano et al., 1998); however, little is known about practices uti-
lized to monitor, assess, prevent or treat IWS.

https://www.orpha.net
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Objectives: Describe analgesia and sedation weaning and withdrawal 
practices in critically ill adults.
Methods: We conducted an international, prospective, observational, 
one-day point prevalence study. Professional networks, listservs, a 
study website, and social media were used for study site recruitment. 
The study was determined to be exempt by the Wilkes University 
Institutional Review Board. Study sites obtained local research eth-
ics approval, and selected a data collection date between June 1and 
September 30, 2021 for each of their participating ICUs. Patients 
aged 18  years and older in the ICU on the data collection date were 
included, and those receiving parenteral analgesics or sedatives dur-
ing the previous 24  h had demographic, medication, and outcomes 
data collected for that time period using Research Electronic Data Cap-
ture (REDCap). The primary outcome was the proportion of patients 
weaned from continuous parenteral analgesics and sedatives using 
an institution-defined standardized approach. Secondary outcomes 
included proportion of patients assessed for IWS using a standardized 
approach, proportion receiving continuous analgesics and sedatives, 
and weaning and IWS practices. Descriptive and comparative statisti-
cal analyses were performed using IBM SPSS Statistics version 28.0.0 
(Armonk, New York). Parametric and non-parametric tests were used 
according to level of measurement, data distribution and assump-
tions. An alpha less than 5% demonstrated statistical significance.
Results: Data were collected at 87 hospitals in 229 ICUs from 11 countries 
on 2402 patients. More than half the hospitals (56%) were located in the 
United States and United Kingdom, 61% were academic medical cent-
ers, and 68% of participating ICUs were using a closed practice model 
and had a mean of 19 (SD ± 9) beds. Most patients (55%) were from the 
United States and continuous parenteral analgesics or sedatives were 
administered in the previous 24 h in 1506 (63%) patients. The mean age 
of patients who received continuous parenteral analgesics or sedatives 
was 56 (SD ± 16) years, 38% were female, 41% were admitted primarily 
for respiratory disease, and 30% were COVID-19 PCR positive. On the day 
of data collection, the median duration of ICU stay for these patients was 
6 (IQR; 12) days, 31% had active ARDS, and 74% were on mechanical ven-
tilation. Among these patients 521 (34%) were admitted to 90 (39%) ICUs 
with a weaning protocol, and 97 (6%) patients to 23 (10%) ICUs with a 
withdrawal protocol. By the day of data collection, a weaning protocol for 
analgesia-sedation was utilized in 176 (12%) and withdrawal protocol in 
9 (0.6%) patients in these ICUs. In ICUs with a weaning protocol 20 (22%) 
initiate the protocol < 24 h after starting continuous analgesics or seda-
tives, 12 (13%) 24 to < 72 h, and 11 (12%) ≥ 72 h, but the majority (52%) 
do not specify. A validated tool is used to determine the degree of wean-
ing in 48 (53%) ICUs, absolute dose reduction in 22 (24%), and percent 
reduction in 23 (26%). Significantly more ICUs with a withdrawal protocol 
initiate weaning 72 to < 96 h after analgesia-sedation initiation (40% vs 
0%; p < 0.001), and use an absolute (30% vs. 7%; p = 0.003) and percent 
(39% vs. 7%; p < 0.001) dose reduction for weaning compared to ICUs 
without a withdrawal protocol.
Conclusion: Although two-thirds of patients received continuous 
parenteral analgesics or sedatives, a small proportion were weaned 
and assessed for withdrawal from these agents using a standardized 
approach. A little over one-third of patients were admitted to an ICU 
with a weaning protocol, and about 1 in 20 to an ICU with a withdrawal 
protocol.
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Introduction: Acute respiratory distress syndrome (ARDS) was present 
in the most severe patients with COVID-19. Deep sedation, or even 
neuromuscular blocking agents (NMBAs) were required to optimize 
mechanical ventilation (MV). An analgosedation (AS) protocol imple-
mented in our ICU since 2016 was tested.
Objectives: To analize AS and neuromuscular blockade strategies in 
COVID-19 patients on MV.
To identify independent predictors of hospital mortality.
Methods: Cohort study in a 28-bed medical-surgical ICU in Argentina. 
Consecutive patients on MV > 2 days were included from July 2020 to 
June 2021.  AS protocol consisted in nomogram templates for each 
AS drug and  NMBAs, as a tool to properly prescription (maximum 
doses, adequate ranges/dilution, promotion of not using benzodiaz-
epines). We recorded: patient characteristics and outcomes, prescribed 
doses, and days of treatment of midazolam (MDZ), propofol, (PROPO) 
dexmedetomidine (DEXME), fentanyl (FNT), remifentanil(R-FNT), and 
NMBAs. Variables were compared between survivals and non-surviv-
als. A logistic regression model was built to identify independent pre-
dictors of hospital mortality; variables with p < 0.20 were tested in the 
model. A p value < 0.05 was considered significant for all comparisons.
Results: In the period, 163 patients were included: 94.5% received 
FNT, 90.2% MDZ, 39.9% DEX, 34.4% PROP and 60.7% NMBAs (mainly 
atracurium). Patient’s characteristics and doses/days of drugs for AS 
and NMBAs are shown in Table 1.
Table 1 Patient characteristics and doses/days of AS and NMBAs drugs.

Variables All 
(N:163)

Surviv-
als(65)

Non-sur-
vivals(98)

Drug All (N:163) Surviv-
als(65)

Non-sur-
vivals(98)

Age 54 ± 14 50 ± 13 57 ± 14* FNT mcg/
kg/h

4[3–5] 4[3–5] 4[3–5]

Sex (m) 109 (67) 48 (75) 60 (61) days 12 [7–20] 16 [8–27] 10.5 
[6–17]*

BMI 31 ± 6 32 ± 4 31 ± 7 MDZ mg/
kg/h

0.17[0.14–
0.2]

0.16[0.14–
0.2]

0.16[0.13–
0.2]

APACHE II 18 ± 7 14 ± 6 20 ± 7* days 9[5–17] 11[6–17] 9[5–15]

SOFA24 7[5–9] 5[4–7] 7[6–9]* DEXME mcg/
kg/h

0.7[0.5–0.8] 0.7[0.5–0.8] 0.6[0.4–0.7]

Dialysis 73/157 
(47)

18/61 (30) 55/96 (57)* days 7[4–12] 7[5–12] 7[3–13]

MV days 22[11–38] 36[17–59] 15[9–26]* PROPO mcg/
kg/h

1.9[1.6–2.3] 1.9[1.6–2] 1.8[1.6–2.4]

ICU days 23[11–41] 41[25–61] 15[9–25]* days 3[1–5] 4[2–8] 2.5[1–4]*

Hosp days 30[14–52] 52[34–73] 18[12–31]* R–FNT mcg/
kg/h

13[10–15] 13[12–15] 11[10–15]

PRONO 100/161 
(62)

39/64(61) 61/97(63) days 5[2–11] 7[4–12] 3[2–10]

NMBAs 102/163 
(63)

38/65(58) 64/98(65) ATRA mcg/
kg/h

11[8–14] 11[8–14] 11[8–14]

NMBA 
days

8[4–12] 8[4–11] 7[4–12] days 7[3–11] 7[4–11] 6[3–10]

* p value < 0.05. Data are presented as median ± SD, median [p25–75] 
or N (%).
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Hospital mortality was 60.1%. In the multiple logistic regression model 
Age > 55 (OR 2.27, 95%CI [1.10–4.67]) SOFA (OR 1.28, 95%CI [1.10–
1.49]) and days of FNT(OR 0.96, 95%CI [0.93–0.99]) were independent 
predictors of hospital mortality.
Conclusion: Despite the severity of the population, no differences were 
observed in the prescription of AS and NMBAs between survivals and 
non-survivals, reflecting the consistency and reliability of our AS pro-
gram. Hospital mortality was high, being SOFA and age > 55 independ-
ent predictors. The inverse relationship between FNT days and mortality 
shows that survivors were appropriately managed, prioritizing analgesia.
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Introduction: The Directed Acyclic Graph (DAG) is a graph that 
denotes causal and confounding pathways in an observational study. 
The use of DAGs allows transparent communication of a putative 
causal model between researchers and can prevent over-adjustment 
biases when conducting multivariable modelling. This permits a 
greater degree of confidence in identified effects between selected 
exposures and outcomes. In this era of ‘big data’ and increasing num-
ber of observational studies, the role of the DAG is becoming more 
important. DAGs can be a particularly useful tool when undertaking 
observational studies in anaesthetics and intensive care, given the 
copious amounts of different variables available to analyse in these 
settings. The DAG is also being used more frequently in other areas of 
health literature [1]. Despite this increased importance and utility of 
the DAG, their use and effectiveness in the perioperative observational 
literature has not been assessed. To understand whether the DAG 
is being used effectively in the perioperative literature, it is vital to 
ascertain how they are being built. A best practice framework for con-
structing DAGs had been recently published. The ‘Evidence synthesis 
for constructing DAGs’ (ESC-DAG) [2] protocol provides authors with a 
methodological approach to DAG construction. It consists of four main 
stages to build robust DAGs. These are outlined in Figure 1.

Figure 1. An outline of the stages of the ESC-DAG protocol, including 
an example construction of a perioperative DAG.

Objectives: To assess whether DAGs in the observational periop-
erative literature are constructed in accordance with the ESC-DAG 
protocol.

Methods: MEDLINE, Cochrane Library and Embase were searched 
using terms to identify perioperative observational studies that con-
structed a DAG. 515 abstracts were screened by 2 authors. 12 studies 
were included in the final synthesis. 2 reviewers assessed the final 
studies against the steps proposed in the ESC-DAG protocol. A study 
was scored as having fulfilled a stage if over 50% of the steps within 
that stage of DAG construction were completed. Cohen’s kappa sta-
tistic [3] was calculated to be 0.8. Disagreements were discussed 
amongst all the reviewers to reach a unanimous decision. The study 
was registered on PROSPERO (CRD42021279183).
Results: 12 studies were included that met inclusion/exclusion crite-
ria. Figure 2 demonstrates the number of studies fulfilling each stage of 
the ESC-DAG protocol. No study undertook ‘Mapping’.

Figure 2. Bar chart demonstrating the number of final papers fulfilling 
stages laid out in the ESC-DAG protocol.
Conclusion: Relatively few studies using DAGs to guide perioperative 
observational research were identified. The ESC-DAG protocol was not 
used consistently between studies. Greater adherence to this protocol 
in the perioperative literature will ensure DAG construction is consist-
ent and transparent.
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Introduction: Central venous catheter (CVC) insertion and use is com-
mon practice in Intensive Care Unit (ICU) and, according to guidelines, 
is a safe procedure. However, complications may occur, such as cath-
eter related thrombosis (CRT). CRT severity ranges from asymptomatic 
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to pulmonary embolism. Risk factors for CRT have been described, 
such as site and number of cannulation attempts, number of lumens, 
and catheter-vein diameter ratio. In addition, oncologic and thrombo-
philic patients have increased risk of developing CRT. In literature, CRT 
complicates 1–5% of CVC insertions, but incidence rates vary widely. 
Indeed, most of the studies considered only oncologic or pediatric 
populations and focused on symptomatic thrombosis.
Objectives: Primary aim of this study was to assess the proportion of 
patients and the incidence rate of asymptomatic CRT in an adult non-
oncologic ICU population. Secondary aims were different types of CRT.
Methods: Monocentric prospective observational cohort study 
started on September 14, 2019. All ICU patients who needed a 
CVC were considered for enrollment. Exclusion criteria were: 1) 
age < 18 years; 2) history of neoplasia or thrombophilia. Patients were 
included at first CVC insertion. Patient’s characteristics, catheter’s 
features, dates of insertion and removal, site of puncture, and veins’ 
diameters, were collected at enrollment and for every new cannula-
tion. Duplex ultrasound screening was performed using Rapid Central 
Vein Assessment (RaCeVA) protocol before the first CVC positioning 
and then daily to diagnose CRT. Follow-up ended when one of these 
events occurred: 1) CRT of at least one catheter; 2) removal of all CVCs; 
3) ICU discharge; 4) patient death; 5) > 28 days after last catheter inser-
tion. Nelson-Aalen estimator was used to figure out cumulative hazard 
rate of developing CRTs. Current analysis is limited to the primary out-
come on patients enrolled up to March 31, 2022.
Results: We enrolled 147 patients and followed them for 1335 
patients-days (pd) in total. Ninety-six (65%) were males and median 
[IQR] age was 61 [53–71] years. At enrollment, SOFA Score and Charl-
son’s Comorbidity Index were 4 [3–6] and 2 [1–4], respectively. Non-
surgical diseases were the most important causes of ICU admission 
(118/147, 80%) and septic shock was the most represented diagnosis 
(25/147, 17%). Median number of inserted catheters per patient was 
2 [1–2]. Two-hundred-seventy-seven catheters were placed and then 
followed for a total of 2123 catheters/day (cd). Centrally Inserted Cen-
tral Catheters (174, 63%) were the most used, followed by Swan-Ganz 
catheters (47, 17%), non-tunneled Hemodialysis Catheters (32, 12%), 
and Femorally Inserted Central Catheters (24, 8%), with a median of 3 
[3–4] lumens per catheter. The most frequent site of cannulation was 
internal jugular vein (223, 80%). Catheter-vein diameter ratio was 0.22 
[0.17–0.26]. Twenty-one (8%) CVC insertions needed more than one 
cannulation attempt. Thirty-nine (27%, 95%CI 20–34) patients suf-
fered from CRT. Patient’s crude incidence rate was 29.2 (21.3–40.0) 
CRT*1000/pd. Considering all catheters, the proportion of CRT was 
39/277 (14%, 95%CI 10–19). Crude incidence rate (95% CI) was 18.3 
(13.4–25.1) CRT*1000/cd. Nelson-Aalen cumulative hazard estimation 
of developing CRT is shown in Figure  1. Thirty-five CRTs (90%) were 
partial thrombosis, while only 4/39 (10%) were complete thrombosis. 
Notably, no CRT was symptomatic.

Conclusion: In our population, the proportion of patients who devel-
oped a CRT was 27%. Incidence rate of CRT was 18.3 CRTs*1000/cd. All 
CRTs were asymptomatic. To our knowledge, this is the first prospec-
tive observational cohort of an adult non-oncologic ICU population 
assessing the incidence rate of CRTs.
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Introduction: Lung transplantation (LTx) is the last resort for end-
stage lung diseases, but donor scarcity limits timely lung transplan-
tation. Extracorporeal membrane oxygenation (ECMO) as a bridge 
to transplantation (BTT) has prolonged survival and delayed decon-
ditioning until the donor lungs become available. Our center has 
increasingly used ECMO bridging to LTx since 2011.
Objectives: We aimed to review our high-volume experience of BTT 
over the past 10  years and determine factors associated with better 
patient outcome.
Methods: Electronic medical records of patients undergoing LTx from 
2008 to 2021 at our institution were retrospectively analyzed. The data 
was divided into the earlier period (“Period 1”) and the later period 
(“Period 2”), and the basic characteristics and patient outcomes of the 
two groups were compared. Kaplan–Meier estimation was used to 
evaluate differences in mortality of BTT and non-BTT patients within 
each group.
Results: Out of 169 adult patients receiving LTx or heart-LTx, 99 (59%) 
patients were on ECMO. The number of BTT patients increased over 
time, and 27 out of 36 (75%) LTx patients were on BTT in 2021 alone. 
Overall, the mortality rate decreased with increments of cumulative 
BTT cases. Mortality within 28  days of LTx was significantly lower in 
Period 2 compared to that of Period 1 (p < 0.01). Probable contributing 
factors include use of right ventricular assist device with an oxygen-
ator (Oxy-RVAD), adoption of veno-arterial (V-A) ECMO as the intra-
operative circulatory support, and implementation of rehabilitation 
program during the more recent period (Period 2).
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Conclusion: Employment of preoperative Oxy-RVAD, intraoperative 
V-A ECMO, and perioperative rehabilitation program were associated 
with improved survival in patients bridged to LTx on BTT. Accumula-
tion of expertise and competence through deliberate practices over 
time can promote patient survival with BTT.
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Introduction: Transfusion thresholds and occurrence rates of red 
blood cells (RBC) transfusion in patients receiving veno-arterial extra-
corporeal membrane oxygenation (VA ECMO) have been evaluated 
only in single-center observational studies, thereby showing large 
heterogeneity.
Objectives: To assess transfusion practices by describing a) the num-
ber of RBC transfusion during ECMO, b) the differences in hemoglobin 
(Hb) course during ECMO between different applied Hb thresholds 
and c) patient outcomes.
Methods: A survey and retrospective observational study were con-
ducted in 16 ICUs worldwide. The survey aimed to make an inventory 
of local transfusion thresholds and practices. RBC transfusion thresh-
olds were grouped as ‘restrictive’ (Hb ≤ 7.5 g/dL), ‘liberal’ (Hb ≥ 9 g/dL) 
or ‘intermediate’ regimen (7.5–9  g/dL). Data was collected retrospec-
tively from Jan-2018 to Jul-2019. Exclusion criteria were: other modes 
than VA ECMO, or treatment duration < 24 h. Data collection consisted 
of demographics, ECMO-characteristics, patient outcomes and daily 
questionnaires (laboratory values and transfusion). After checking for 
normality, the threshold-groups were compared using either a Kruskal 
Wallis or one-way ANOVA and post-hoc using Dunn’s or Tukey’s test for 
multiple comparisons.
Results: Out of 420 included patients receiving VA ECMO, 375 patients 
(89%) received one or more RBC transfusions. During a median ECMO 
duration of 5 days (interquartile range [IQR] 3–5 days), a total of 8 RBC 
units (IQR 3–17) were transfused, resulting in 1.6 RBC units (IQR 0.7–3) 
per day while on ECMO. A restrictive threshold was applied to 117 
patients (4 centers), intermediate to 150 patients (6 centers) and lib-
eral to 153 patients (6 centers). Daily nadir Hb was significantly higher 
in patients with a liberal transfusion threshold, independently of RBC 
transfusion and hemorrhage (all p < 0.001). Also, in case of a RBC trans-
fusion in patients with a liberal threshold, nadir Hb was higher than 
the threshold (median difference in Hb + 0.4  g/dL [IQR -0.7 to 1.1]), 
also in the absence of bleeding. The opposite accounted for patients 
with a restrictive threshold (median difference in Hb -0.5  g/dL [IQR 

–1.5 to 0.1], p < 0.001). No differences were found in patient outcomes 
including 28- and 60-day survival, hemorrhagic complications and 
acute kidney injury (AKI) between the threshold groups.
Conclusion: Transfusion of RBC was very common in patients receiv-
ing VA ECMO, and the quantities were large. During ECMO, the Hb 
course was in line with the applied thresholds, independently of 
hemorrhage, therefore implying protocol adherence. No differences 
in patient outcomes were found between liberal and restrictive 
thresholds.

Anaesthesia & Peri-operative Medicine 3

000323 
Effect of incremental PEEP titration on postoperative pulmonary 
complications in patients undergoing emergency laparotomy: 
a randomized controlled trial
E.  Ernest1, S.  Bhattacharjee2, DK.  Baidya3, KA.  Rahul2, BR.  Ray2, VK.  Bansal4, 
R.  Subramaniam2, S.  Maitra2

1Department of Anaesthesiology, Pain Medicine and Critical Care, 
AIIMS New Delhi, New Delhi, France; 2Anaesthesia, Critical Care 
and Pain Medicine, All India Institute of Medical Sciences, New Delhi, 
India; 3Anaesthesia, Pain Medicine and Critical Care, All India Institute 
of Medical Sciences, New Delhi, New Delhi, India; 4Surgical Disciplines, All 
India Institute of Medical Sciences, New Delhi, Surgical Disciplines, New 
Delhi, India
Correspondence: E. Ernest 
Intensive Care Medicine Experimental 2022, 10(2):000323

Introduction: Pulmonary complications following surgery adversely 
affect clinical outcomes and lead to increased hospital costs, longer 
hospital stays, and higher mortality [1–3]. Postoperative pulmonary 
complications (POPC) are among the more serious complications fol-
lowing emergency abdominal surgery with an estimated incidence of 
20–30%. Previous data indicated that personalized positive end expir-
atory pressure (PEEP) titrated by the lowest driving pressure might 
reduce postoperative atelectasis and postoperative pulmonary com-
plications [4].
Objectives: The primary objective of this study was to identify 
whether individualized PEEP titration reduces the incidence of POPC 
up to 7 days after surgery when compared to a fixed PEEP of 5 cm H2O. 
The secondary objectives were to compare intraoperative oxygena-
tion status, hypotension & bradycardia, requirement of rescue therapy, 
length of postoperative hospital stay & ICU stay, oxygen free days at 
day-28 and in-hospital mortality.
Methods: n = 168 adult patients (aged between 18 and 75  years), 
undergoing emergency laparotomy (of an expected duration of 
more than 2  h) under general anaesthesia were recruited in this 
study. Patients were randomized according to a computer-generated 
random number table in two groups. In group T patients, PEEP was 
titrated incrementally till lowest driving pressure was achieved and in 
group F patients, PEEP of 5 cm H2O was used throughout the surgery. 
All analyses were performed on Jamovi (The Jamovi Project, v 2.3), 
which is a R (R version 4.1) based statistical programme. Binary out-
comes were reported as relative risk (RR) with 95% confidence interval 
(CI) and continuous outcomes were reported as mean or median dif-
ference with 95% CI.
Results: Mean (standard deviation) of the recruited patients was 
41.7(16.1)y and 48.8% (82 of 168 patients) were female. Incidence of 
POPC at postoperative day 7 were similar in both the study groups 
[RR (95% CI) 0.81 (0.58, 1.13); p = 0.25]. Incidence of intraoperative 
hypotension [p = 0.75], oxygen free days at day 28 [p = 0.27], length 
of postoperative hospital stay [median difference (95% CI) -1 day (-3, 
1); p = 0.57], length of postoperative ICU stay [p = 0.28] and in-hospital 
mortality [RR (95% CI) 0.84 (0.58, 1.21); p = 0.38] were similar in two 
groups.
Conclusion: We have found that titrated PEEP by lowest driving pres-
sure was not associated with a reduced incidence of POPC in patients 
undergoing emergency laparotomy when compared to a fixed PEEP 
of 5 cm H2O. However, the incidence of hypotension and bradycardia 
was also not increased with titrated PEEP. Titrated PEEP was used in a 
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number of previous clinical studies in the various elective surgical sce-
narios and postoperative atelectasis was reduced with titrated PEEP 
[4, 5]. Despite physiological benefits, the association between titrated 
PEEP and POPC is less well defined and needs further evaluation.
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Introduction: Current data suggest elevated mortality and poor sur-
gical outcomes in patients with peri-operative COVID-19 infection. 
Limited studies have looked into the outcomes of cardiac surgery in 
patients who have recovered.
Objectives: This study investigates the in-hospital outcomes of adult 
patients who had COVID-19 prior to their cardiovascular surgery at the 
primary cardiac referral center in the Philippines.
Methods: This retrospective cohort study included 40 adult patients 
with previous COVID-19 diagnosis who underwent cardiac surgery at our 
institution from April 2020 to December 2021. Baseline characteristics, 
pre-operative assessments, operative details and in-hospital outcomes 
were collected through chart and electronic medical records review. 
Data were compared to 50 propensity-matched randomly selected non-
COVID-19 patients who underwent cardiac surgery and generally identi-
cal post-operative management during the same study period.
Results: There were no significant difference in most of the base-
line characteristics between groups  except for the functional status 
(p-value 0.006), cardiopulmonary bypass time (p-value 0.027) and vac-
cination status (p-value 0.006). The mean age was 55 years, predomi-
nantly male; and hypertension is the most common co-morbidity. The 
median Euroscore is 1.15% (IQR, 0.76–2.19). Longer cardiopulmonary 
bypass times were observed in COVID-19 patients, median 165  min 
(IQR, 137–228) vs 134  min (IQR, 118–193) for non-COVID patients. 

COVID-19 recovered patients have a 10% in-hospital mortality rate, 
mostly due to Hospital Acquired Pneumonia. In both groups, however, 
there was no significant difference in their primary and secondary 
post-surgical outcomes.
Conclusion: This research is the first study done locally that specifi-
cally addressed cardiovascular surgery outcomes in COVID-19 recov-
ered patients.  The outcome of cardiac surgical patients who had 
COVID-19 pre-operatively is comparable to their non-COVID cohort.
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Introduction: While intravenous sedation is ubiquitous on the inten-
sive care unit, there is an awareness of its deleterious effects. Daily 
sedation holds (otherwise known as spontaneous awakening tri-
als, SATs) have been recommended where clinically appropriate. The 
intended aims are to reduce cumulative sedation dose and allow 
assessment of a patient’s neurological status and readiness for extu-
bation. There is evidence that this results in a reduced duration of 
mechanical ventilation, reduced ICU stay and reduced mortality. One 
of the consequences of the COVID-19 pandemic has been a reduced 
focus on sedation practice, with increased dosage of sedative agents 
reported for such patients. With this in mind, we sought to evaluate 
and improve sedation practice on our ICU.
Objectives: To evaluate our practice of sedation, frequency of SATs for 
eligible patients and survey our nursing staff to seek out barriers to 
their use. Using initial audit and survey data, we aimed to implement 
change by raising awareness of the benefits of lighter sedation and 
daily SATs. By creating a standardized approach to SATs, we aimed to 
empower the nursing staff to carry them out independently.
Methods: The project took place between August 2021 and January 
2022 and followed the PDSA cycle methodology. 34 patient files were 
examined retrospectively from 23/08/2021 to 05/09/2021. Data was 
recorded for: Depth of sedation (RASS), documented plan for SAT, con-
traindications to SAT, method of performing SAT, indications to restart 
sedation and method of restarting sedation. A survey for nursing staff 
(n = 28) was undertaken to evaluate awareness of the rationale for 
SATs and confidence in practice of SAT independently.  A package of 
interventions was delivered during a ‘sedation week’. This included 
the launch of a local sedation hold checklist and flowchart (a modi-
fied version of the ‘Wake up and breathe’ protocol) with daily teaching 
sessions on sedation and the benefits of SAT. A repeat audit following 
intervention was performed, with retrospective analysis of data from 
28 patient files between 03/01/2022 and 26/01/2022.
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Results: In the baseline audit, 26/34 had no contraindications to SAT, 
with 15/26(57%) undergoing SAT. Of the 8/15(53%) restarted on seda-
tion, 4/8 patients were restarted at the same rate of IV sedation, with 
3/8 patients restarted on an increased rate and only 1/8 restarted at 
a reduced rate. The key themes from the survey of nursing staff were: 
Low confidence to perform a SAT (primarily amongst junior nurses) 
and low levels of awareness of the intended benefits of lighter seda-
tion and SAT. There was a wide variability in determining suitability 
for SAT, preferred method of SAT and restarting sedation.  The post 
intervention audit demonstrated a reduction in mean RASS from -3 
to -2. 21/28 patients were eligible for a SAT, with a larger proportion 
(14/21, 67%) undergoing SAT. Of the patients requiring re-sedation, 
3/4 received a bolus and restarted on half the original rate of infusion 
(as per the protocol), with 1/4 restarted at the same rate of infusion. 
There were no adverse events recorded during the study period.
Conclusion: We have demonstrated an improvement in number of 
sedation holds performed, resulting in a cumulative reduction in level 
of sedation of our ventilated patients without any adverse effects. 
Our survey results highlighted the need for stakeholder involvement, 
education and empowerment. Our modification of the wake up and 
breathe protocol was tailored for our unit in conjunction with senior 
nursing staff. This allowed for sedation holds led by the nursing team, 
which we feel is a vital component of successful practice change on 
the ICU. Further PDSA cycles have been organized to identify seda-
tion champions amongst nursing and medical staff, involving nursing 
educators to improve awareness and modifying the protocol to create 
sustained change.
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Introduction: Hematologic malignancy (HM) alters the immune 
response due to intrinsic changes in their immune system, and the 
resulting immunosuppressed status affect recovery after surgery. 
However, there were insufficient studies on clinical outcomes about 
postoperative critical care in patients with HM after emergency 
abdominal surgery.
Objectives: The aim of this study was to compare clinical outcomes 
after emergency abdominal surgery in patients with HM to patients 
with solid tumor.
Methods: A total of 143 patients admitted to the intensive care unit 
(ICU) immediately after emergency surgery for the acute abdomen 
from January 2016 to December 2020: HM group (N = 23), solid tumor 
(ST) group (N = 120). Among them, we matched 23 patients with 
HM to 46 controls based on age, sex, severance nutritional screen-
ing index (SNSI), American Society of Anesthesiologists (ASA) score, 
Acute Physiology and Chronic Health Evaluation II (APACHE II) score, 
and Sequential Organ Failure Assessment (SOFA) score, and compared 
postoperative and clinical outcomes.
Results: The HM group had a better nutritional status (87.0% vs. 60.8%, 
p = 0.016) and a higher frequency of previous steroid use (78.3% vs 
52.5%, p = 0.022). In addition, in the HM group, the frequency of pre-
operative abdominal pain was less (65.2% vs 85.0%, p = 0.037) and 
the proportion of acute abdomen by perforation was higher (78.3% vs 
66.7%, p = 0.045). Clinical outcomes showed that the HM group had 
a longer length of hospital stay (65.2 ± 53.3 vs 24.3 ± 20.0, p = 0.001) 
and a longer postoperative hospital stay (50.5 ± 10.6 vs 21.6 ± 20.0, 
p = 0.012), and higher in hospital mortality (34.8% vs 15.8%, p = 0.044). 
After propensity score matching, the HM group still had a higher rate 
of previous steroid use (78.3% vs 54.4%, p = 0.048), a longer length of 
hospital stay (65.2 ± 53.3 vs 26.0 ± 20.1, p = 0.001), and a longer post-
operative hospital stay (50.5 ± 10.6 vs 22.0 ± 15.0, p = 0.003). However, 
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there was no statistically significant difference in in-hospital mortality 
(34.8% vs 13.0%, p = 0.068).
Conclusion: Critically-ill patients with hematologic malignancy had 
comparable clinical outcomes after emergency abdominal surgery 
compared to those with solid tumors. Therefore, surgical interventions 
can be under active consideration in patients with hematologic malig-
nancy when it is necessary.
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Introduction: Malnutrition was related to development of delirium 
which is associated with clinical outcomes in patients admitted to the 
intensive care unit. However, limited data are available on the associa-
tion of nutritional indices with the development of delirium in cardiac 
intensive care unit (CICU). Thus, the assessment of the nutritional sta-
tus and nutritional therapy are a crucial for prevention of delirium in 
patients admitted to ICU. To date, various tools have been developed 
to identify the risk of malnutrition in critically-ill patients. Among 
these, the prognostic nutritional index (PNI) was first suggested to be 
a nutritional index and used as a predictor of surgical risk for patients 
with gastrointestinal malignancy in the 1980. The Geriatric Nutritional 
Risk Index (GNRI) is a simple and accurate tool for the estimating the 
risk of morbidity and mortality in hospitalized elderly patients. The 
Controlling Nutritional Status (CONUT) is useful tool for early detec-
tion of undernutrition in all hospital inpatients. However, limited data 
are available on the clinical significance of nutritional indices and their 
association with the development of delirium in CICU.
Objectives: We aimed to investigate whether the nutritional indices 
can predict the occurrence of delirium and predictive performance of 
each component constituting nutritional indices in patients admitted 
to CICU.
Methods: We enrolled 2,783 patients admitted to the CICU of Sam-
sung Medical Center for more than 24 h between September 2012 and 
December 2018. We assessed the nutritional status at admission using 
three nutritional indices GNRI, PNI, and CONUT and compared predic-
tive performances for the development of delirium among nutritional 
indices using Delong’s test.  Receiver-operating-characteristics (ROC) 
curve analysis was used to explore discriminant functions (area under 
the curve, AUC) to predict delirium, and the optimal cut-off value 
was acquired using the Youden index method. Discriminant func-
tions were compared by 2-tailed paired comparison of ROC analysis. 
Logistic regression analysis was performed to identify the risk factors 
for delirium development.  In addition, the cubic spline curve shows 
the distribution of delirium occurrence by value of each component 

of nutritional indices, and a histogram was added to indicate the rela-
tionship between delirium and spline curves. Four continuous vari-
ables of albumin, ALC (absolute lymphocyte count), body weight/IBW 
(ideal body weight), and total cholesterol were analyzed.
Results: Delirium was developed in 678 patients (24.3%) when 
patients were assessed three times daily until seven days of ICU stay. 
Nutritional indices had fair predictive performances of the develop-
ment of delirium in patients with critically-ill cardiovascular disease 
using areas under the receiver-operating characteristic curve (AUROC: 
0.729 for the GNRI, 0.728 for PNI and 0.762 for CONUT). Furthermore, 
the AUROC of albumin alone (0.77, 95% CI, 0.75–0.79) was significantly 
greater than those of GNRI (P < 0.001) and PNI (P < 0.001). In multivari-
able analysis including each component of nutritional indices, albu-
min was significant predictor for the occurrence of delirium but not 
ALC, body weight/IBW, and total cholesterol level as component of 
nutritional indices. In cubic spline curve, the development of delirium 
decreased linearly as the albumin levels increased. However, ALC, body 
weight /IBW and total cholesterol show a U-shaped graph in which the 
development of delirium initially decreases and then increases as each 
value continues to increase.
Conclusion: Predictive performances of nutritional indices for the 
development of delirium were acceptable and albumin alone as a 
common component of nutritional indices may be a simple and use-
ful indicator for the development of delirium in patients admitted to 
CICU.
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Introduction: This study was conducted in septic critically ill patients 
to find out the transfusion trigger and whether this trigger is associ-
ated with any difference in 28-day and 90-day mortality. In addi-
tion whether the number of RBCs transfused and the age of RBCs at 
transfusion can predict mortality and other adverse outcome was also 
assessed.
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Methods: In this prospective observational study n = 108 adult criti-
cally ill patients with sepsis of 18–70 years of age were included. Base-
line demographic and severity of illness parameters were observed. 
Transfusion trigger, number of RBCs transfused, and the age of RBCs 
at transfusion were noted. The primary outcome was 28-day mortality. 
Secondary outcomes were 90-day mortality, length of ICU stay, length 
of hospital stay, duration of mechanical ventilation, vasopressor days, 
and requirement of renal replacement therapy.
Results: Out of 108 patients, 28-day survival was 72.2% (n = 78) and 
90-day survival was 61.1% (n = 66). Median (IQR) transfusion trig-
ger was 6.9(6.7–7.1)g/dl. On multivariate logistic regression analysis, 
APACHE II [adjusted OR(95%CI) 0.86(0.78, 0.96); p = 0.005], admission 
platelet count [adjusted OR(95%CI) 1.69(1.01, 2.84); p = 0.043] and 
cumulative fluid balance (CFB) [adjusted OR(95%CI) 0.99(0.99, 0.99); 
p = 0.005] were predictors of 28-day mortality (model AUROC 0.81). 
APACHE II [adjusted OR(95%CI) 0.88(0.81,0.97); p = 0.013], transfu-
sion trigger [adjusted OR(95%CI) 3.00(1.07,8.34); p = 0.035] and CFB 
[adjusted OR(95%CI) 0.99 (0.99,0.99); p = 0.044] were predictors of 
90 day mortality (model AUROC 0.82).
Conclusion: In critically ill adult patients with sepsis, hemoglobin 
transfusion trigger, number of RBC transfused and age of RBC do not 
affect 28-day mortality or other adverse outcomes.
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Introduction: Spinal anesthesia is the most commonly performed 
central neuraxial block for surgeries below umbilicus. Multiple 
adjuncts have been utilized previously to alter the sensory and motor 
block characteristics for better patient care. Dexmedetomidine, a 
selective alpha 2 agonist has been used intrathecally for its nocicep-
tive properties. We aim to compare the clinical efficacy of two differ-
ent doses of dexmedetomidine given intrathecally as an adjunct to 
isobaric levobupivacaine.
Methods: This prospective, randomized study was carried out 
amongst 100 adult patients undergoing below umblical surgeries, 
in the age group of 18–65  years of physical status American Society 
of Anesthesiologists Classes I and II. Group D1 patients received 3 ml 
(15  mg) of 0.5% isobaric levobupivacaine + 2.5  μg dexmedetomi-
dine (in 0.5 ml saline) while Group D2 patients received 3 ml (15 mg) 
of 0.5% isobaric levobupivacaine + 5  μg dexmedetomidine ( in 
0.5 ml of saline). The volume of the drug administered was kept con-
stant (3.5  ml) in both the groups to avoid any potential bias in the 
study.  Sensory and motor block characteristics, duration of effective 
analgesia and side effects were analyzed between the groups.
Results: There was no difference in Groups D1 and D2 in time to reach 
T6 level (8.09 ± 3.09 vs. 8.40 ± 2.18  min, P = 0.561). Two-dermatome 

block regression in group D2 (153.72 ± 12.46  min) was significantly 
(P < 0.001) prolonged than group D1 (109.52 ± 12.23 min). Early onset 
of motor block was found in group D2 (1.00 ± 0.00  min) in compari-
son to D1 (1.16 ± 0.37 min) and was significant (P = 0.003). The mean 
Visual analogue score (VAS) at 6  h after block were significantly bet-
ter and lower in Group D2 as compared to group D1 (2.02 ± 0.84 vs. 
3.66 ± 0.75, P < 0.001). Adverse effects were similar in both the groups.
Conclusion: It is concluded that Group D2 has early-onset motor 
block and prolonged duration of sensory and motor block and longer 
duration of postoperative analgesia than Group D1.
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Introduction: The most distressing and stressful period for children 
undergoing surgery is the preoperative period.1 Parentral separa-
tion, peer of surgeon and hospital, and fear of injection increases pre-
operative anxiety, Various sort of premedication used in paediatric 
population to sedate the patient, To avoid preoperative anxiety and 
emergence delirium.
Objectives: The aim of our study was to compare efficacy of dexme-
detomidine and ketamine for sedation, emergence delirium, adminis-
tered by nebulization 30 min prior to induction in preschool children 
undergoing abdominal surgery.
Methods: Ninety selected patient were randomized to 3 group to be 
premedicated with nebulized dexmedetomidine 3 micro/kg (group D), 
ketamine 3 mg/kg (Group K), Normal saline 3 ml (group NS). The pri-
mary objective was to compare sedation, parent separation and emer-
gence agitation. Secondary objective were to compare hemodynamic 
parameter, mask acceptance and complication if any.
Results: The median sedation score in operating room was 2, 2.5 and 
4 in group D, K and NS respectively (p < 0.001). Subjects of group D 
showed higher mask acceptance (p < 0.001), and better parent sepa-
ration anxiety (p < 0.001). The incidence of emergence agitation was 
lower in group D compare to group K (p < 0.001).
Conclusion: Preschool children premedicated with nebulized dex-
medetomidine had more satisfactory sedation, less postoperative 
agitation, less parent separation anxiety than patient medicated with 
ketamine.
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Introduction: CAHA is a condition linked with inflammation, 
endothelitis and coagulation dysregulation related to immunothrom-
bosis. Although this coagulopathy has been described as a significant 
pathophysiologic mechanism for severe COVID-19, patient stratifica-
tion based on CAHA analysis is still missing.
Methods: An open-label, prospective observational study, conducted 
in patients with COVID-19-related acute respiratory failure (ARF) 
admitted in Intensive Care Unit (ICU) in an Academic Tertiary Care Hos-
pital. Clinical performance evaluation and protocol coagulation stud-
ies, including thromboelastometry, were analyzed at ICU admission 
and thereafter at pre-established 5 day-interval until day 30, ICU dis-
charge or death. Main objective was the identification of a biomarkers 
score for poor outcome.
Results: 145 patients with COVID-19 related ARF admitted in ICU 
were eligible for analysis. Median age was 68 years (IQR 55–74). Dur-
ing ICU hospitalization, 66.9% were submitted to invasive mechanical 
ventilation (IMV) and 18.4% to extracorporeal membrane oxygena-
tion support. Thrombotic (22.1%) or hemorrhagic (15.1%) events were 
documented, as ICU mortality (35%). Hypercoagulability and specially 
hypofibrinolysis since ICU admission was observed, being more severe 
and pronounced in non-survivors when compared with survivors. 
Multivariable logistic regression model to predict mortality identi-
fied seven parameters. In ROC analysis, a severity score consisting in 
5 parameters [age (> 68 years), LI30-INTEM (equal 100%), CFT-FIBTEM 
(< 70 mm)], platelets count (> 253 × 109/L), and hematocrit (< 37.8%)] 
was associated with poor outcome prediction.
Conclusion: The use of viscoelastic testing for assessing CAHA in 
patients with severe SARS-CoV-2 infection may be useful for further 
risk stratification, based on application of a severity score derived from 
coagulation studies.
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Introduction: COVID-19-associated hemostatic abnormalities (CAHA) 
includes profound inflammation, endothelitis and coagulation dys-
regulation related to immunothrombosis. Coagulation studies, mainly 
regarding conventional coagulation essays (CCE), have been proposed 
to identify severe patients, and possibly to guide anticoagulation 
therapy.
Methods: An open-label, prospective observational study, ethical 
committee approved, was conducted in patients with COVID-19-re-
lated acute respiratory failure (ARF) admitted to an Intensive Care Unit 
(ICU) in an Academic Tertiary Care Hospital. CCE, thromboelastometry 
and biochemical analysis plus clinical performance evaluation were 
analyzed at ICU admission, at pre-established 5 day-interval until day 
30, ICU discharge or death.
Results: 145 patients with COVID-19 related ARF admitted to ICU were 
eligible for analysis. Mean age was 68  years (IQR 55–74). During ICU 
hospitalization, 66.9% were submitted to invasive mechanical ven-
tilation (IMV) and 18.4% to extracorporeal membrane oxygenation 
support. Thrombotic (22.1%) or hemorrhagic (15.1%) events were doc-
umented. 35% of patients died.

Some coagulation and biochemical parameters were significantly dif-
ferent (p < 0.05) between ICU admission and discharge. Several factors 
associated with mortality, with significant p-value, were identified at 
ICU admission: age, IMV, hematocrit, platelets and lymphocyte count, 
uremia, glomerular filtration rate, albumin, troponin, FVIII, vWF:RCo 
and thromboelastometry parameters (hypercoagulability and 
hypofibrinolysis).
Conclusion: CAHA is characterized by hypercoagulability and hypofi-
brinolysis. Integration of viscoelastic testing for coagulation analy-
sis may improve identification of patients with particular ominous 
prognosis.
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Introduction: Devices used to deliver inhaled sedation increase ven-
tilatory dead space, potentially resulting in higher minute ventilation 
requirements. The Sedaconda ACD-S for the administration of isoflu-
rane has reduced dead space (50 ml) compared to the first larger ver-
sion ACD-L (100  ml), enabling the ventilation of patients with lower 
tidal volumes [1,2]. We therefore hypothesized that the use of the 
ACD-S reduces minute ventilation mostly by reducing tidal volumes 
compared to the ACD-L in intensive care patients over the first 24 h of 
sedation.
Objectives: To assess the effects of dead space reduction in a device 
used for isoflurane sedation of mechanically ventilated intensive care 
patients.
Methods: This is a substudy of a randomized trial that assessed the 
non-inferiority of inhaled isoflurane sedation to intravenous propofol 
sedation in 301 intensive care patients [3] (DRKS-ID: DRKS00020240), 
approved by the responsible ethics committee (approval no. 11/17, 
Saarland Medical Association). Data of the first 24 h after study inclu-
sion was analyzed. Primary outcome was minute ventilation. Sec-
ondary outcomes were tidal volume, respiratory rate, arterial carbon 
dioxide tension, and isoflurane consumption. Linear mixed models 
were used to compare the effects of using no device (propofol seda-
tion), ACD-S (dead space 50 ml) or ACD-L (dead space 100 ml).
Results: In the underlying trial, 151 patients were randomized to 
propofol and 150 to isoflurane sedation. In the inhaled sedation group, 
64 patients received isoflurane via the ACD-S and 86 via the ACD-L. 
ACD-L significantly increased minute ventilation, tidal volume, respira-
tory rate and arterial carbon dioxide pressure compared to propofol 
sedation (Table 1). In contrast, ACD-S did not significantly affect ven-
tilatory parameters compared to propofol sedation (Table  1). How-
ever, volatile anesthetic consumption was slightly reduced with the 
ACD-L compared to the ACD-S: mean difference: -0.13 [(mL/h)/(L/min)] 
(95%CI: -0.20, -0.07); p < 0.001.
Table  1 Comparative effects of using the ACD-L, ACD-S or no device 
(propofol) on ventilation
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Parameter Comparison Average 
difference

95% 
confidence 
interval

p

Minute  
ventilation 
[L/min]

ACD-L vs. ACD-S 1.3 [0.6, 2.0]  < 0.001

ACD-L vs. propofol 1.3 [0.7, 1.8]  < 0.001

ACD-S vs. propofol − 0.07 [− 0.7, 0.6] 0.823

Tidal volume 
[mL]

ACD-L vs. ACD-S 20 [− 15, 55] 0.255

ACD-L vs. propofol 44 [16, 72] 0.002

ACD-S vs. propofol 24 [− 7, 55] 0.126

Respiratory 
rate [breaths/
min]

ACD-L vs. ACD-S 1.7 [0.4, 2.9] 0.011

ACD-L vs. propofol 1.2 [0.1, 2.2] 0.025

ACD-S vs. propofol − 0.5 [− 1.6, 0.6] 0.392

Arterial carbon 
dioxide par-
tial pressure 
[mmHg]

ACD-L vs. ACD-S 2.3 [− 0.4, 5.1] 0.098

ACD-L vs. propofol 3.4 [1.2, 5.6] 0.002

ACD-S vs. propofol 1.1 [− 1.4, 3.5] 0.380

Conclusion: Administering isoflurane with the new dead space-
reduced ACD-S enables lower minute ventilation (mostly due to a 
reduction in tidal volume compared to the larger ACD-L) and does 
not significantly affect ventilatory measures compared to propofol 
sedation. Volatile anesthetic consumption increases slightly with the 
smaller ACD-S device but the difference appears clinically unimpor-
tant as long as the device is used within the recommended range of 
tidal volumes (300–800 mL).
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Introduction: Isoflurane compared to propofol sedation is associ-
ated with increased respiratory drive being beneficial for maintaining 
spontaneous breathing in intensive care patients [1–3]. Own clini-
cal observations suggest that this effect may extend well beyond the 
actual period of sedation. We therefore hypothesized that isoflurane 
versus propofol sedation for at least 48 h is associated with increased 

respiratory drive in spontaneously breathing  intensive care  patients 
within 72 h after sedation stop.
Objectives: To assess the post sedative effects of prolonged isoflurane 
versus propofol sedation on respiration.
Methods: This study was approved by the responsible ethics com-
mittee (approval no. 67/22, Saarland Medical Association). All patients 
treated throughout 2019 at a single academic intensive care center 
that were ventilated for at least 96 h and received isoflurane or propo-
fol sedation for at least 48  h were included. Patients were observed 
48  h before and 72  h after sedation stop. Only data from periods 
during which patients breathed spontaneously (including pressure-
support ventilation and non-invasive ventilation) were collected from 
electronic health records. The primary outcome was increased respira-
tory drive  within 72  h after sedation stop, defined as arterial carbon 
dioxide pressure < 35 mmHg and base excess > -2 mmol/L. Secondary 
outcomes were measures of acid–base balance and ventilation.
Results: 23 patients sedated with isoflurane and 41 patients sedated 
with propofol fulfilled inclusion criteria.  Age, total ventilation and 
sedation time, tracheostomy, hemodialysis, and simplified acute physi-
ology score II were not balanced between the sedation groups but had 
no significant influence on respiratory drive. Patients sedated with iso-
flurane were more likely to have increased respiratory drive after seda-
tion stop than those sedated with propofol: risk ratio [95%CI]: 2.6 [1.3, 
5.2], p = 0.005, whereby increased respiratory drive was equally fre-
quent during sedation: risk ratio [95%CI]: 0.03 [-0.03, 0.09], p = 0.305. 
After sedation stop, tidal volumes were greater (mean [95%CI]: isoflu-
rane: 609 [556, 668] mL, propofol: 503 [471, 540] mL, p = 0.002) and 
arterial carbon dioxide partial pressures were lower (median [95%CI]: 
isoflurane: 37 [35, 42] mmHg, propofol: 41 [39, 45] mmHg, p = 0.007), 
while respiratory rate did not differ in isoflurane versus propofol-
sedated patients (Figure 1).

Figure 1: Acid–base balance and ventilation over time.

Sedation was stopped at time point 0. Data are presented in 12-h 
intervals as means ± 95% confidence intervals. Purple: isoflurane, grey: 
propofol.

Conclusion: Prolonged isoflurane use in intensive care patients is 
associated with increased respiratory drive after sedation stop. Stimu-
lating effects of isoflurane on respiratory drive thus extends beyond 
the actual period of sedation.
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Introduction: Pulmonary leakage syndrome  is a frequent complica-
tion of dengue patients  with  plasma leakage  which has not had any 
specific treatment.
Objectives: We conducted a single-blind randomized controlled trial 
to determine the effect of continuous positive airway pressure (CPAP) 
in Dengue patients with evidence of pulmonary leakage syndrome.
Methods: Seventy Dengue patients with pulmonary leakage syn-
drome are either randomized to CPAP with or without supplementary 
oxygen (the ‘CPAP group’) or to symptomatic treatment (the ‘control 
group’). In the CPAP group, CPAP between 8 and CPAP 14 cm H2O is 
applied in blocks of 4 to 12  h, alternated with 2-h blocks of supple-
mentary oxygen if still needed. In the control group, only supplemen-
tary oxygen is given, and only if needed. To determine the effect of 
CPAP on clinical outcomes, lung ultrasound (LUS) aeration scores have 
been measured 3 times/day, a total of 9 measurement points over the 
three days follow-up period. Efficacy of CPAP at 72 h by proportional 
reduction in b line and pleural effusion accessed by  LUS, dyspnea 
score, need for and duration of supplementary oxygen, rate of chest 
tube drainage rate, tracheal intubation, and hospital length of stay.
Results: CPAP  accelerate reabsorption of water in lungs including 
interstitial edema as well as pleural effusion. Use of CPAP has been suc-
cessful in the management of  pulmonary leakage syndrome in  Den-
gue patients  in terms of decrease modified Borg scale and need for 
oxygen supplementation. (In analysis process).
Conclusion: CPAP is feasible and shortens time to resolution of pul-
monary leakage syndrome in Dengue infection.
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Introduction: Vital signs can be measured contactless using video-
cameras. This enables unobtrusive continuous monitoring also in low 
acuity settings, which could contribute to earlier detection of dete-
rioration. This camera-based technology has been proven valid in 
controlled settings with healthy volunteers, but clinical validation is 
limited (1). For instance, validation during challenging conditions like 
cardiac arrhythmias is lacking. Atrial fibrillation (AF) is the third most 
common postoperative complication (2), therefore useful to detect 
fast and with high accuracy on hospital wards.
Objectives: The first objective of this study is to assess the validity 
of remote photoplethysmography (rPPG) in the detection of sinus 
rhythm (SR) and cardiac arrhythmias in comparison with ECG. The sec-
ond objective is to assess the performance of a rPPG-based arrhythmia 
detection algorithm.
Methods: In an observational methods comparison study among 
patients presenting with AF or atrial flutter (AFl), heart rate (HR) before 
and after cardioversion was assessed with a visible light (RGB) camera 
and a standard ECG monitoring system (Philips MP70) as a reference. The 
rPPG algorithm (3,4) estimates heart rate based on subtle changes in skin 
color, caused by the cardiovascular pulse wave. Outcome measure was 
HR, classified per rhythm based on the ECG, as compared with the refer-
ence, presented as bias and precision (95% limits of agreement). Moreo-
ver, a machine learning algorithm was developed based on interbeat 
interval (IBI) related features to automatically detect cardiac arrhythmias. 
The diagnostic performance is evaluated with a receiver operating char-
acteristics (ROC) curve and the area under the curve is determined.
Results: Thirty patients were included in the preliminary Bland–Alt-
man analysis. Average recording duration per patient was 37 min. For 
SR and cardiac arrhythmias bias and 95% limits of agreement were 
-0.12  bpm (-4.64 to 4.41  bpm) and -0.59  bpm (-10.52 to 9.34  bpm), 
respectively. Forty patients were included in the preliminary machine-
learning model. Cardiac arrhythmias were detected with 92.5% accu-
racy (sensitivity 92.5%, specificity 92.5%, AUC 0.96).
Conclusion: These preliminary results show how rPPG provides valid 
measurements of HR during SR and cardiac arrhythmias. Moreover, it 
shows the feasibility of automatic camera-based cardiac arrhythmia 
detection. Thus, inexpensive, off-the-shelf cameras have the potential 
to be a useful monitoring tool in clinical practice.
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Introduction: The assessment of pain in critically ill patients still remains 
a challenge for clinicians, in particular among those unable to communi-
cate, mainly because of the paucity of reliable available tools [1].
Objectives: The aim of the study was to compare the pupillary dila-
tion, the skin conductance and the autonomic nervous system func-
tion to pain stimulation in critically ill unconscious patients.
Methods: Prospective observational study including adult (> 18 years) 
patients admitted to the Intensive Care Unit and who were uncon-
scious (Glasgow Coma Scale < 9 with a motor response < 5) and 
mechanically ventilated. Baseline electroencephalographic (EEG) 
activity was assessed using the spectral edge frequency (SEF, Sed-
Line, Masimo, USA); a SEF ≤ 8 was considered as slow EEG (i.e. exces-
sive sedation or brain injury). A tetanic stimulation was used to assess 
nociception; automated pupillometry (Algiscan, ID-MED, France) was 
used to compute the pupillary pain index score (PPI); a PPI > 4 was con-
sidered nociception. Concomitantly, the number of peak per second 
(NSCF) measured using skin conductance (MEDSTORM Innovation 
AS, Norway; > 0.27 peak/sec indicating nociception) and the instanta-
neous Analgesia Nociception Index (iANI, MDoloris  Medical Systems, 
France; < 50 indicating nociception) were also collected.
Results: 80 patients were included;  at baseline, patients showed a 
median Behaviour Pain Scale (BPS) of 3 [3–3] and Glasgow Coma Scale 
(GCS) of 3 [3–5], while SEF was 9 [6–13] Hz and pupil size 2.2 [1.9–2.9] 
mm. The tetanic stimulation resulted into a median pupillary dilation 
of 16 [6–25]% and a PPI of 5 [2–7]. A total of 44 (55%) patients showed 
nociception according to the PPI assessment, while 23 (29%) and 18 
(23%) patients showed nociception according to the algesimeter and 
iANI assessment, respectively. No significant changes in physiologic 
variables, such as heart and respiratory rate or mean arterial pressure, 
were observed after the tetanic stimulation. No correlation between 
PPI, post stimulation iANI and SCA-derived variables was observed.
Conclusion: Detection of nociception is not reproducible across differ-
ent devices in critically ill unconscious patients.
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Introduction: It has been demonstrated that postoperative delirium 
(POD) patients showed decreased alpha power during the emergence 
from anesthesia (1) and increased delta power after the operation (2), 
suggesting possibility of multiple EEG waves indicating the POD. We 
have investigated the chronological changes in multiple EEG charac-
teristics after general anesthesia in patients with or without POD.
Methods: This study was conducted after the approval of the ethical 
committees (UMIN 000,033,038). The patients who underwent radical 
cancer surgeries with reconstruction for esophageal cancer, oral floor 
cancer, or pharyngeal cancer under total intravenous anesthesia with 
propofol and remifentanil were included in this study. POD was diag-
nosed with the Intensive Care Delirium Screening Checklist in ICU. We 
have analyzed a continuous 3-min window of EEG data at control (within 
20 min after anesthetic induction), and 3, 6, 9, and 21 h (sedation in ICU) 
after anesthetic induction. The depth of general anesthesia was adjusted 
by applying a bispectral index target between 40 and 60. We have com-
pared the chronological changes in the relative ratio of each frequency 
band (delta, theta, alpha, and beta), delta-to-alpha ratio, low (delta and 
theta) frequency-to-alpha ratio, low-to-high (alpha and beta) frequency 
ratio between the patients with and without POD. Statistical analysis was 
performed with RM-ANOVA followed by Bonferroni correction. Further-
more, receiver operating characteristic curve analyses were performed 
to determine the best cut-off value of each EEG characteristics at control 
time for predicting POD. P < 0.05 was considered as significant.
Results: 84 patients were included in this study and 4 patients were 
excluded from the analysis. Of the remaining 80 patients, 25 developed 
POD and the other 55 did not. The POD group’s relative ratio of delta 
wave at control was significantly higher than that of the non-POD group 
(53.8 ± 12.5 vs. 41.0 ± 11.6, p < 0.001). On the other hand, the POD group’s 
relative ratio of alpha wave at control was significantly lower than that 
of the non-POD group (17.8 ± 8.2vs. 28.0 ± 10.6, p < 0.001). Relative ratio 
of theta and beta were no significant differences in each time between 
two groups. In both groups, the relative ratio of alpha waves in the EEG 
kept decreased, and the relative ratio of delta waves kept increased dur-
ing surgery. The areas under the receiver operating characteristic curves 
of the relative ratio of delta wave, alpha wave, delta-to-alpha, low-to-
alpha, and low-to-high frequency power ratio were 0.783 (95% confi-
dence interval, 0.673–0.892), 0.776 (0.669–0.883), 0.783(0.676–0.889), 
0.772(0.662–0.881), and 0.757 (0.642–0.872), respectively.

Conclusion: This study suggested that the behaviors of delta and 
alpha waves during the anesthesia could be useful indicators for pre-
dicting POD. In addition, delta-to-alpha, low-to-alpha, and low-to-high 
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frequency power ratio were also moderately accurate in predicting 
POD after highly invasive surgery.
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Introduction: Scoliosis surgery is one of the most invasive and com-
plex of the orthopedic surgeries, and the allogeneic blood transfu-
sion (ABT), which can affect patient’s postoperative outcomes, is 
often given to patients undergoing this surgery. Acute normovolemic 
hemodilution (ANH) can reduce the need for perioperative ABT in car-
diac and non–cardiac surgery.
Objectives: The aim of the present study is to investigate whether 
acute normovolemic hemodilution (ANH) can reduce the rate and 
amount of perioperative allogeneic blood transfusion (ABT) in pediat-
ric and adolescent scoliosis surgery.
Methods: This single-center, retrospective, observational study was 
approved by the ethical review board of our institution (2022–142). This 
study included 125 pediatric and adolescent patients who underwent 
scoliosis surgery between April 1, 2013 and December 12, 2021. The 
data were obtained from medical and anesthesia records. We divided 
the patients into groups according to ANH use: i.e., an ANH group and 
a control group, and compared their characteristics, perioperative data, 
and postoperative outcomes. Statistical differences between the ANH 
and control groups were assessed using Fisher’s exact test for categori-
cal variables and Mann–Whitney’s U test for continuous variables. Pro-
pensity-score-adjusted multivariable logistic regression analysis was 
performed to determine whether ANH can reduce the need for perio-
perative ABT after adjusting patient’s characteristics. P-value < 0.05 was 
considered statistically significant in all analyses.
Results: 125 patients were analyzed, with 95 and 30 in the ANH and 
control group, respectively. Characteristic and perioperative data and 
postoperative outcomes of patients are shown in Table 1. There were sig-
nificant differences in age, height, body weight, and diagnosis between 
the two groups. 28 patients (22.4%) received intraoperative and/or post-
operative ABT in the study. The intraoperative and postoperative ABT 
rate was significantly lower in the ANH group than in the control group 
(17.9% vs. 36.7%, p = 0.044). The amount of ABT was also significantly 
lower in the ANH group than in the control group [median (IQR): 0 (0, 0) 
mL/kg vs. 0 (0, 16.3) mL/kg, p = 0.033]. Although the incidence of surgi-
cal site infection was not significantly different between the groups, the 
incidence of other infectious complications including pneumonia and 
urinary tract infection were lower in the ANH group than in the control 
group. Additionally, the length of hospital stay was shorter in the ANH 
group than in the control group. The result of the propensity-score-
adjusted multivariable logistic regression analysis is in Table  2. ANH 
use was independently associated with lower risk of perioperative ABT 
(OR: 0.15, 95% CI: 0.03, 0.77; p = 0.021), which suggests that ANH use 
can reduce the need for perioperative ABT. Additionally, intraoperative 
blood loss (per 1 mL/kg increase, OR: 1.09, 95% CI: 1.04, 1.13; p < 0.001) 
and duration of surgery (per 1  h increase, OR: 1.78, 95% CI: 1.18, 2.68; 
p = 0.006) were also independently associated with perioperative ABT.

Conclusion: This study showed that ANH use can reduce the rate and 
amount of intraoperative and postoperative ABT in pediatric and adoles-
cent scoliosis surgery without increasing postoperative complications.
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Introduction: Lung Transplants (LT) have helped improve survival and 
overall outcomes for many patients with end stage lung diseases. This 
study aims to determine survival in LT recipients based on age, gender 
and ethnicity.
Methods: We queried the Organ Procurement and Transplantation Net-
work (OPTN) registry to calculate the 1  year, 3  year and 5-year overall 
survival (OS) rates using Kaplan–Meier method for LT performed in U.S. 
between 2008–2015. A comparison was made by subgrouping the LT recip-
ients based on age (< 1, 1–18, 18–49, 50–64 and > 65 years), gender (male 
and female), and race (Whites, Blacks, Hispanic/Latino, Asians, and Others).
Results: For all LTs performed between 2008–2015, OS rates were low-
est in recipients aged > 65  years at 1  year [83.9 (95% CI: 82.2–85.3)], 
2 year [62.1 (95% CI: 59.9–64.3)] and 5 years [44.8 (95% CI: 42.3–47.3)] 
as compared to other age groups. The overall survival rates at 1-year, 
3-years and 5-years for different ethnicities and gender are tabulated 
in Table  1. Whites and males have proportionately higher rates of 
receiving LTs, but the OS rates are lesser as compared to Asians/His-
panics and females. Blacks have the lowest OS rates.
Conclusion: There is evident racial and gender disparity in overall sur-
vival of LT recipients in U.S. The likely explanation may be related to 
genetic factors, nature of underlying pathologies or social support.
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Introduction: Mobilization is a guideline-recommended intervention 
that directly improves patient outcomes [1]. Its implementation in rou-
tine practice has been subpar [2]. Commonly stated mobilization barri-
ers include deep sedation, pain and delirium [3].
Objectives: To evaluate the impact of a structured training program 
on sedation, analgesia and delirium on mobilization practice in Euro-
pean ICUs.
Methods: This is an exploratory, preplanned, secondary analysis of 
the Enhancing European Management of Analgesia, Sedation, and 
Delirium (EuMAS) study (ClinicalTrials: NCT03553719), which assessed 
delirium, pain, and sedation (PAD) management for patients across 12 
European centers at 3 cross-sectional time points. Between the first 
and second time point, centers received a structured, 6-week PAD 
training. We collected data on participating ICU patients’ mobilization 
practice on a 6-point Likert scale from no mobilization to ambulation. 
Mobilization practices at the three point-prevalence assessments were 
compared using Chi-squared tests.
Results: A total of 430 patients (point prevalence 1: 195; 2: 129; 3: 
106) across 12 ICUs were included. Baseline characteristics did not 
reveal significant differences between the time-points. Median length 
of stay in the ICU up to the day of the assessment was 7 days across 
all three timepoints and the median SOFA at admission was between 
7 and 8 for all three timepoints. The proportion of patients receiving 
any kind of mobilization increased significantly (Fig. 1; p = 0.03) from 
76% before to 89% one year after the training program. However, the 
intensity of mobilization, measured via the Likert scale, decreased sig-
nificantly (Fig. 2; p < 0.001).

Conclusion: One year after the training program, the propability for 
mobilization increased significantly, however, the intensity of mobili-
zation significantly decreased. Further analysis are necessary to inves-
tigate the detailed impact on delirium management on qualitative 
and quantitative aspects of mobilization.
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Introduction: Complicated surgical patients have a high prevalence in 
the ICU with variable mortality.
Objectives: Analyze the differences observed between surgical and 
medical patients, and also factors related to mortality in surgical 
patients admitted to the Intensive Care Unit (ICU) in Punta Europa 
Hospital.
Methods: Prospective analysis of a cohort acomplished in an ICU of 
15 beds, between 2019 and 2021. Data registered: demographics, risk 
factors, Central Venous Cathether (CVC), Invasive Mechanical Ventila-
tion (IMV), Urinary Catheter (UC), severity scale, length of stay, anti-
biotherapy, microbiological isolation and mortality. Statistical analysis: 
numerical (mean and standards deviation or median and interquartile 
range [IQR]) and categorical variables (frequency and percentages). 
Comparisons: test of the chi2 (percentages) and t-test (mean) or Wil-
coxon-Test (median). Multivariate logistics regression. Statistically sig-
nificance with p < 0.005.
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Results: 989 patients were included. Surgical patients (n = 127): 
SAPS II (34 [29] vs 27.5 [22], p =  < 0.001), APACHE II 14 [9] vs 12 [10], 
p = 0.004). Neoplasia (46.5% vs 12.3%, p =  < 0.001), malnutrition 
(11% vs 2.1%, p =  < 0.001). Risk factors: previous ATB (64.6% vs 27.1%, 
p =  < 0.001), parenteral nutrition (PN) (27.6% vs 4.3%, p = . < 001), 
CVC (95.3% vs 57.3%, p = . < 001), IMV (70.1% vs 39.4%, p < 0.001), UC 
(97.6% vs 70.2%, p = . < 001). Length of stay (hospital, days) 16.5 [21] 
vs 10 [14], p =  < 0.001. Time (days): IMV (1 [1] vs 0 [4], p = 0.001), UC 
(4 [6] vs 4 [7], p = 0.025). Urgent surgery (n = 82) vs scheduled surgery 
(n = 45). Neoplasia (35.4% vs. 66.7%, p < 0.001). Origin: Community 
(29.3% vs. 6.7%), hospital (70.7% vs. 93.3%). Previous ATB (70.7% vs. 
53.5%, p = 0.049). IMV days (1 [± 1.5] vs 1 [± 4], p < 0.015). Mortality 
(29.1%). SAPS II (50 [28] vs. 31.5 [24.5], p < 0.001), APACHE II (17 [7] vs 
12 [9], p < 0.001). Comorbidities: ERC (27% vs. 11.1%, p = 0.025); EPOC 
(24.3% vs. 6.7%, p.005). Risk factors: RRT (16.2% vs 3.3%, p = 0.018). 
Intra-ICU infection(p = 0.035): secondary bacteremia (18.9% vs. 4.4%), 
abdominal infection (10.8% vs. 15.9%). Multivariate analysis (mortal-
ity): SAPS-II (OR 1.06 [IC 95% 1.03–1.09], p = 0.001). RRT (OR 6.92 [1.33–
42.34], p < 0.024).
Conclusion: Surgical patients had a higher severity score and 
increased use of ATB, PN, IMV, CVC and UC. There were no differences 
in severity, complications or mortality between patients with urgent 
and scheduled surgery. The mortality of surgical patients was 29%. 
Both the need of RRT and the punctuation in SAPS II were mortality 
predictors.
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Introduction: Older adults who survive critical illness often have com-
plex care needs due to cognitive, psychological, and physical impair-
ments. Inadequate medication review related to sedative use and 
harmful polypharmacy is common. It is unknown which older adult 
ICU survivors are at greatest risk for receiving a prescription for a new 
sedative after hospital discharge.
Objectives: To determine frequency of and risk factors associated with 
short- and long-term sedative prescribing after critical illness in seda-
tive-naïve older adults.
Methods: We performed a population-based cohort study 
using healthcare databases in Ontario, Canada. We included all 
adults ≥ 66 years discharged alive from a hospitalization including an 
ICU stay between April 1, 2003 and Sept 30, 2019 who had not filled 
a sedative prescription within 6  months prior to the hospitalization 
(sedative-naïve). We randomly selected one of the hospitalization in 
those patients meeting inclusion criteria more than once during the 
study timeframe. Outcomes were the proportion of patients who (1) 
filled a new sedative prescription (≤ 7 days of discharge) and who had 
(2) persistent sedative use, defined as a new prescription within 7 days 
of discharge and ≥ 1 other prescriptions within ≤ 6  months of dis-
charge. We describe baseline demographic, clinical and hospital char-
acteristics and examined their associations with an early prescription 

for a sedative using multivariable, multilevel logistic regression model 
adjusting for clustering of patients within hospitals. We quantified 
variation among hospitals using the median odds ratio (MOR). We 
assessed the associations between baseline measures and persistent 
prescription using multivariable proportional hazards model account-
ing for the competing risks of death and rehospitalization.
Results: 250,428 sedative-naïve older adults met inclusion criteria: 
mean age 76  years, 61% male, 85% admitted to hospital from the 
community, 8% frail. During hospitalization, 63% had surgery, 26% 
received invasive ventilation, and 14% had sepsis or septic shock. A 
total of 15,277 (6.1%) filled ≥ 1 sedative prescription ≤ 7  days from 
discharge; 9,499 (62.2%) filled a benzodiazepine, 3,512 (23.0%) filled 
an antipsychotic, and 3,322 (21.7%) filled a non-benzodiazepine pre-
scription. The proportion of patients filling a new prescription varied 
substantially by discharge hospital (n = 153 hospitals), ranging from 
2% (95% CI 1 to 3) of patients to 44% (95% CI 3 to 57). Of those receiv-
ing a new prescription, 8,458 (55%) met our definition for persistent 
sedative use. After adjustment, factors associated with a new seda-
tive prescription after hospital discharge included: discharge to long-
term care facility (aOR 4.00, 95% CI 3.72 to 4.31); receipt of inpatient 
geriatric (aOR 1.95, 95% CI 1.80 to 2.10) or psychiatry (aOR 2.76, 95% 
CI 2.62 to 2.91) services, invasive ventilation (aOR 1.59, 95% CI 1.53 to 
1.66), and ICU length of stay ≥ 7 days (aOR 1.50, 95% CI 1.42 to 1.58). 
Discharge from a community hospital (vs. academic) (aOR 1.40, 95% CI 
1.16 to 1.70) or from a rural hospital (vs. urban) (aOR 1.67, 95% CI 1.36 
to 2.05) were also associated with a new sedative. The residual hetero-
geneity between hospitals (adjusted MOR 1.43, 95% CI 1.35 to 1.49) 
had a stronger association with filling of a new sedative prescription 
than Charlson comorbidity score, drug exposure pre-hospitalization, 
sepsis, or age. Patients with advanced age were less likely to fill a new 
sedative, especially those 80–84 years (aOR 0.87, 95% CI 0.83 to 0.93) 
or ≥ 85 years of age (aOR 0.88, 0.83 to 0.94) as were patients with pre-
existing polypharmacy (aOR 0.91, 95% CI 0.88 to 0.95). Factors associ-
ated with persistent sedative use were similar to those above with the 
addition of female sex (sHR 1.07, 95% CI 1.02 to 1.13).
Conclusion: Among older sedative-naïve critically ill patients in 
Ontario, 1 in 15 were discharged from the hospital with a new prescrip-
tion for a sedative (primarily benzodiazepines). Of these, more than 
half continued to fill prescriptions in the 6-months post-discharge. 
Prescribing of new sedatives on discharge varied widely across hospi-
tals, even after accounting for other factors, suggesting hospital/pre-
scriber-level interventions may be a target for quality improvement.
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Introduction: Postoperative delirium is one of the most common 
complications after cardiovascular surgery in older adults [1]. Benzodi-
azepines are a reported risk factor for delirium [2]; however, there are 
no studies investigating remimazolam, a novel anaesthetic agent.
Objectives: To investigate the effect of remimazolam on postopera-
tive delirium.
Methods: After the trial registry (UMIN000041316), we included elec-
tive cardiovascular surgery patients aged ≥ 65  years at Hamamatsu 
University Hospital between August 2020 and February 2022. Patients 
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who received general anaesthesia with remimazolam were compared 
with those who received other anaesthetics (control group). The pri-
mary outcome was delirium within 5  days after surgery. Secondary 
outcomes were delirium during intensive care unit stay and hospi-
talisation, total duration of delirium, subsyndromal delirium and dif-
ferences in the Mini-Mental State Examination (MMSE) scores from 
preoperative to postoperative days 2 and 5. To adjust for differences 
in the groups’ baseline covariates, we used stabilised inverse probabil-
ity treatment weighting (IPTW) as the primary analysis and propen-
sity score matching as the sensitivity analysis. The following variables 
were used to calculate the propensity score: age, sex, BMI category, 
ASA class, comorbidities, preoperative oral medication, preoperative 
MMSE score, living alone, type of surgery, cardiopulmonary bypass 
and scheduled surgery time. All analyses were performed using Stata/
BE 17. Two-sided p-values of < 0.05 were considered significant.
Results: We enrolled 200 patients; 78 in the remimazolam group and 
122 in the control group. After stabilised IPTW, both groups’ baseline 
characteristics were almost balanced. For primary outcome, 30.3% 
of the remimazolam group patients and 26.6% of the control group 
patients developed delirium within 5 days (risk difference [RD], 3.8%; 
95% confidence interval [CI], − 11.5% to 19.1%; p = 0.63). The devel-
opment of delirium in the ICU and during the hospital stay (p = 0.59, 
p = 0.97, respectively), and the differences in MMSE scores from the 
preoperative measurement to the measurements on postoperative 
days 2 and 5 did not differ between the groups (p = 0.93, p = 0.14, 
respectively). In addition, the total duration of delirium and the rate 
of development of subsyndromal delirium did not differ significantly 
between the groups (p = 0.57, p = 0.47, respectively). After one-to-one 
propensity score matching, delirium developed within 5  days of sur-
gery in 16/61 (26.2%) patients in the remimazolam group and 17/61 
(27.9%) patients in the control group, with no significant difference 
between the groups (RD, − 1.6%; 95% CI, − 17.4 to 14.1; p = 0.84). 
For all other secondary outcomes, sensitivity analysis showed similar 
results to those for the primary analysis.
Conclusion: Remimazolam was not significantly associated with post-
operative delirium compared with other anaesthetic agents, suggest-
ing that it may be a promising future sedative.
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Introduction: Hypernatremia is one of the most common electrolyte 
disturbances found in the intensive care unit (ICU). [1] While its vari-
ous detrimental effects strongly support the need for treatment of the 
condition, [2–4] there are only limited treatment options available to 
date. Either enteral or intravenous free water administration is the cur-
rent mainstay of the treatment, [5] but it is not known which is more 
effective in lowering serum Na.
Objectives: To assess the effectiveness of enteral free water vs. dex-
trose 5% in water (D5W) in treating ICU-acquired hypernatremia.
Methods: A retrospective cohort study was conducted in a single, 
mixed medical-surgical ICU in Japan by utilizing an electronic data-
storage system. All the adult patients admitted to our ICU from August 

2017 to July 2021 were included. After exclusion, patients who stayed 
in ICU > 24  h and received treatment fluid for hypernatremia e.g. 
serum Na >  = 145 mEq/L were retained. Patients’ daily data including 
treatment fluid and its volume, morning lab, net in–out balance, and 
total Na intake per patient day were explored. The primary outcome 
was delta Na (a difference in serum Na during 24 h) and the secondary 
outcomes were gastrointestinal complications, serum glucose level, 
ICU/hospital mortality, ICU/hospital length of stay, and the duration 
of mechanical ventilation. Repeated measurement within each patient 
was addressed by utilizing a generalized estimated equation (GEE) for 
multiple linear regression. The analysis was conducted with R version 
4.0.2.
Results: In total, 256 (125 with enteral free water, 131 with D5W) out 
of 6596 patients were analyzed. The baseline characteristics of the 2 
groups on ICU admission were similar, except for statistically higher 
creatinine and serum potassium levels in the D5W group. The total 
median volume of the treatment fluid per one patient day was 412 ml 
[Inter Quantile Range (IQR): 296–600  ml] in the enteral free water 
group and 813 ml [IQR: 471–1232 ml] in the D5W group. The baseline 
characteristics at treatment initiation were similar except for a signifi-
cantly lower negative net fluid balance in the D5W group. Serum Na 
level at treatment initiation was 150 mEq [Inter Quantile Range (IQR): 
148–153] in the enteral free water group and 151 mEq [IQR: 149–154] 
in the D5W group. The simple linear regression lines for the primary 
outcome were presented in Fig.  1. GEE multiple linear regression 
analysis showed an estimated mean delta Na per 1L of treatment fluid 
was − 1.2 mmol/L [95% Confidence Interval (CI): − 1.87 to − 0.52] for 
enteral free water and − 2.0 mmol/L [95%CI: − 2.39 to − 1.64] mmol/L 
for D5W, respectively. Diarrhea was significantly more common in the 
D5W group, with no significant difference in any of the secondary 
outcomes.

Conclusion: This is the first study that compared the effectiveness of 
enteral free water and D5W in treating ICU-acquired hypernatremia. 
The results suggested D5W is more effective in reducing serum Na.
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Introduction: Delirium is a form of acute organic brain dysfunc-
tion, often associated with adverse outcomes  in the ICU. Besides the 
viral infiltration in the central nervous system and his indirect action 
through the inflammatory response causing brain damage, COVID-19 
population are at increasing risk for delirium due to other factors such 
as hypoxemia, deep sedation, prolonged mechanical ventilation, and 
isolation. The Confusion Assessment Method for the ICU 7 (CAM-ICU 7) 
assesses delirium presence and severity. To the best of our knowledge, 
there are few studies on the impact of delirium in COVID-19 popula-
tion using the CAM-ICU 7.
Objectives: The aim of this study is to describe the incidence and 
severity of ICU delirium in patients with COVID-19. Additionally, we 
analyzed its association with clinically relevant outcomes.
Methods: This is a prospective cohort in two tertiary ICUs in Rio de 
Janeiro, Brazil between May and August 2020. Patients admitted with 
confirmed COVID-19 were considered to evaluated during the first 
7 days of ICU stay using the RASS, CAM-ICU and CAM-ICU 7. The mean 
of CAM-ICU 7 was analyzed in three groups of delirium severity: mild 
(< 3), moderate (between 3–6), and severe (6–7). SAPS, comorbidities 
(CCI), frailty (m-FI) and SOFA scores, clinical and lab characteristics 
were also collected. Main outcomes of interest were delirium inci-
dence, ICU and hospital mortality and LOS.
Results: 381 patients were admitted in the period and 277 patients 
met the eligibility criteria. Delirium was diagnosed in 101 patients 
(36.5%). Delirium patients had more comorbidities and high severity 
scores (CCI, m-FI, SOFA and SAPS 3). The overall crude hospital mor-
tality in delirium were 25.74% vs 5.11% in non-delirium patients (CI 
95%, p-value < 0.001). One-year mortality of patients with delirium 
who were discharged from hospital was 5.3% vs 0.6% in non-delirium 
patients (CI 95%, p-value < 0.001). Delirium severity accordingly with 
the CAM-ICU 7 means (mild, moderate and severe), were respectively 
associated with a higher SAPS 3 score [ 51.96 (48.94–54.98) vs 56.75 
(51.35–62.15) vs 57.85 (51.36–64.34), CI 95%, p-value < 0.001]; a higher 
m-FI score [21.61 (18.31–24.9) vs 33.13 (27.09–39.17) vs 35 (28.99–
41.00), CI 95%, p-value < 0.001] a longer length of ICU stay [ 20.20 ( 
14.89–25.51) vs 23.41 ( 13.19–33.63) vs 31.46 (10.79–52.13), CI 95%, 
p-value < 0.001] and a higher in-hospital mortality [ 17.86% vs 34.38% 
vs 38.46%, CI 95%, p-value < 0.001].
Conclusion: Delirium incidence was high in COVID-19 ICU patients 
(36.5%) and associated with increased hospital mortality and one-year 
mortality rates. Delirium severity accessed by the mean CAM-ICU 7 
during the first week in the ICU was also correlated with worse out-
comes as length of ICU stay and in-hospital mortality.
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Introduction: Oesophagectomy is a highly invasive procedure and 
can lead to serious complications such as pneumonia, suture fail-
ure and multi-organ failure. Studies have shown that intraopera-
tive hypotension (IOH) in non-cardiac surgery is associated with the 
development of acute kidney injury (AKI) and increased postoperative 
mortality.
Objectives: As the association between IOH and postoperative AKI 
in oesophagectomy has not been sufficiently studied, we performed 
a retrospective study of IOH and perioperative complications of 
oesophagectomy in our hospital.
Methods: Patients who underwent oesophagectomy between 1 Feb-
ruary 2018 and 31 March 2021 at our hospital were included; patients 
undergoing two-stage surgery, cervical oesophageal cancer surgery, 
dialysis and eGFR < 60  mL/min/1.73 m2 were excluded. The primary 
endpoint was the development of AKI up to 48 h postoperatively; AKI 
was defined by increased postoperative creatinine levels and postop-
erative urine output based on KDIGO criteria. Secondary endpoints 
were lactate levels in the immediate postoperative period, postopera-
tive suture failure, pneumonia and the development of wound infec-
tion. Intraoperative invasive arterial pressure was recorded at 1-min 
intervals and IOH was defined as a mean blood pressure of less than 
60 mmHg for more than 20 consecutive minutes. Patient characteris-
tics were compared according to the presence or absence of IOH. Con-
tinuous variables were subjected to the t-test and categorical variables 
to the χ-square test or Fisher’s direct probability test. All statistical tests 
were two-tailed and p < 0.05 was considered significant.
Results: A total of 137 patients underwent oesophagectomy and 82 
patients were enrolled in the study. The mean age was 64.9 ± 9.6 years, 
66 (80.5%) were male. There were 47 in the hypotensive group and 35 
in the non-hypotensive group. More patients in the non-hypotensive 
group had preoperative cerebrovascular complications, but no other 
differences were observed. AKI occurred in 12.2% of patients overall, 
10.6% in the hypotensive group and 14.3% in the non-hypotensive 
group, with no significant differences. The mean lactate levels in the 
immediate postoperative period were 1.90 in the hypotensive group 
and 1.58 in the non-hypotensive group, with lactate levels significantly 
higher in the hypotensive group. There were no significant differences 
in other complications.
Conclusion: There was no association between IOH and AKI in 
oesophagectomy, but postoperative lactate levels were higher in the 
hypotensive group.
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Introduction: A widely used laboratory method for monitoring anti-
coagulation by low molecular weight heparin (LMWH) is the anti-Xa 
assay, which detects the level of heparin (IU/ml), especially the frac-
tions containing less than 18 pentose subunits in the plasma. Regard-
ing viscoelastic measurements, the RVV test can be applied from the 
ClotPro© system, which contains the derivate of the Russel viper’s 
venom as an activator of factor X. Groene et  al. examined the effect 
of anticoagulants, including LMWH and found a correlation between 
the standard laboratory tests and viscoelastometric tests in healthy 
 volunteers1.
Objectives: We examined the relationship between anti-Xa assay 
and ClotPro© RVV tests in critically ill patients and whether COVID-19 
affects this relationship.
Methods: In our retrospective observational study data were col-
lected from patients receiving treatment at the Intensive Care Unit of 
the Department of Anaesthesiology and Intensive Therapy at Sem-
melweis University. 39 cases from 31 patients (13 females/18 males; 
average age: 60,07 yrs ± 12,59 SD; average APACHE-II: 18 ± 9,51 SD) 
were found when laboratory anti-Xa assays and bedside RVV tests 
were taken simultaneously. The anti-Xa activity was detected using 
the Innovance© Heparin Assay in the Department of Laboratory Medi-
cine. We also documented the patient’s COVID-19 status (pos./neg.: 
16/15). Data were analysed with the program GraphPad Prism 9.3.1. 
We carried out simple linear regressions to examine the relationship 
between plasma heparin levels and clotting time (CT) measured dur-
ing the RVV test. We defined the anticoagulant level of anti-Xa activity 
above 0,6 IU/ml. To compare maximal clot firmness (MCF) in the case 
of COVID-19 and non-COVID-19 patients unpaired t-test was applied.
Results: In the case of COVID-19 negative patients, there was a rela-
tively strong correlation between anti-Xa activity measured in the 
serum and RVV CT with simple linear regression  (R2:0,8029; F: 73,32; 
p < 0,0001). Such correlation was not presented in the case of COVID-
19 positive patients  (R2: 0,1055; F: 2,005; p: 0,1748). There was also a 
significant difference between the MCF of COVID-19 positive and 
negative patients (unpaired t-test: mean neg./pos.: 59,75 vs. 66,26 mm; 
p: 0,0037), especially in the subgroup of anticoagulated patients 
(unpaired t-test: mean neg/pos.: 55,25 vs. 66,36 mm; p: 0,0003).
Conclusion: In the case of COVID-19 positive patients, there seems to 
be no reliable, linear correlation between plasma anti-Xa activity and 
the clotting time of the viscoelastic test with RVV reagent. The differ-
ences observed in the two groups may be due to the hypercoagulable 
state of COVID-19  patients2, which is also supported by the signifi-
cant differences in MCF values. Our findings could explain the clini-
cal observation of the INSPIRATION randomized clinical trial that the 
administration of a higher dose of prophylactic anticoagulation did 
not result in a significant difference in the primary  outcome3.
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Introduction: Natural language processing (NLP) software can be 
used to automatically analyse text from caregivers progress notes. In 
a previous study, we used NLP to detect words or phrases that may 
be suggestive of disturbed behaviour and possible delirium in the 
medical, nursing and allied health progress notes of 12,375 critically 
ill patients. We referred to patients thus identified as having natural 
language processing diagnosed behavioural disturbance (NLP-Dx-
BD). We found that NLP-Dx-BD identified a population of patients 
who may be expected to be at risk of delirium. In a further study of 
2,313 critically ill patients we found that NLP-Dx-BD and the confu-
sion assessment method for intensive care (CAM-ICU) describe partly 
overlapping populations. However, NLP-Dx-BD identified significantly 
more patients likely to receive antipsychotic medications than CAM-
ICU. NLP-Dx-BD also identified patients with longer length of stay in 
the ICU and hospital and greater in-hospital mortality. In the current 
study we hypothesised that NLP-Dx-BD may be effective in identifying 
phenotypes of disturbed behaviour in critically ill patients.
Objectives: To evaluate the characteristics, treatments, and outcomes 
of patients with Natural Language Processing (NLP) diagnosed behav-
ioural disturbance (NLP-Dx-BD) phenotypes in the Intensive Care Unit.
Methods: We obtained progress notes, patient demographics, out-
comes and antipsychotic medication use from three medical-surgical 
ICU’s. We applied NLP to the progress notes to screen for behavioural 
disturbance phenotypes.
Results: We studied 2,931 patients. Of these 225 had the NLP-BD-Dx 
hyperactive phenotype and 544 had the hypoactive phenotype and 
667 experienced both phenotypes during their ICU admission. These 
patients differed at baseline for several key characteristics, with hyper-
active phenotype patients being younger (P < 0.001) and more likely 
to be admitted via the Emergency Department (P < 0.001). Compared 
to patients with hypoactive NLP-Dx-BD, hyperactive phenotype 
patients were more likely to receive antipsychotic medications, and 
more likely to die in ICU and in hospital (P < 0.001). However, patients 
with a mixed phenotype were much more likely than the hyperactive 
and hypoactive phenotypes to receive antipsychotic medications and 
to die (P < 0.001).
Conclusion: Patients with hyperactive NLP-Dx-BD differ from hypoac-
tive patients for baseline characteristics, treatment and outcome but 
both phenotypes are overwhelmed in terms of risk, treatment and 
poor outcome by the mixed phenotype. This implies that the mixed 
phenotype should be a target for future trials.
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Introduction: As geriatric population tends to increase, the number 
of elderly patients admitted to the Intensive Care Unit (ICU) is also 
increasing over the years. Geriatric patients usually possess lower 
functional reserve with higher comorbidities. This study aimed to 
evaluate the association between number of comorbidities with in-
hospital complications among elderly patients admitted to the ICU in 
Indonesia.
Methods: This was a retrospective observational study conducted 
in single hospital in Indonesia between July and December 2021. 
ICU admission was decided by attending physician according to the 
admission criteria. Patient demographic and clinical profiles, includ-
ing the use of mechanical ventilation, duration of ICU stay, duration of 
hospital stay, mortality in the ICU, were collected based on electronic 
medical record. Comorbidities were categorized in these criteria: car-
diovascular, respiratory, neurology, renal, liver, and malignancy. In-
hospital complications were defined as any secondary complications 
during hospital stay; categorized in these criteria: acute coronary syn-
drome, cerebrovascular disease, renal failure and pneumonia. Subjects 
were divided into two groups: < 3 comorbidities and 3 3 comorbidities.
Results: A total of 60 elderly patients were admitted to the ICU during 
study period. Mean age was 75 ± 6.8 years old with 38.33% of patients 
had more than 3 comorbidities. The presence of sepsis and the use 
of mechanical ventilation were found higher among patients with 
3 3 comorbidities. Also, total duration of ICU and hospital stays were 
longer in this group. However, mortality in the ICU was found higher 
in elderly with < 3 comorbidities (48.6% vs 36%). Overall, the most 
common in-hospital complications among elderly were pneumonia 
(46.67%) and renal failure (33.33%). Acute coronary syndrome was 
found higher in elderly with < 3 comorbidities. In the contrary, renal 
failure (43.47% vs 27.02%) and pneumonia (65.2% vs 35.13%) were sig-
nificantly higher among patients with 3 3 comorbidities.
Conclusion: Elderly patients with more than 3 comorbidities generally 
had longer ICU and hospital stays. Also, they had higher incidence of 
obtaining renal failure and pneumonia during their hospitalization.
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Introduction: Bariatric surgery in an outpatient setting may reduce 
workload and hospital costs and increase patient satisfaction. While 
the feasibility and safety of such a care pathway has been demon-
strated (1), the implementation of same-day discharge is hampered 
by concerns about timely detection of complications (2). The use of a 
portable continuous monitoring device can enable the detection of 
clinical deterioration (3) and support the transition towards same-day 
discharge.

Objectives: This study evaluates the non-inferiority of same-day dis-
charge supported by remote monitoring, relative to the current stand-
ard recovery route.
Methods: In total, 200 adult patients with approval for primary bari-
atric surgery were assigned to a postoperative trajectory based on 
their preference: same-day discharge with one week ongoing remote 
monitoring of vital parameters, or standard care with discharge on 
postoperative day one. Continuously measured data (device: Health-
dot, Philips) of heart and respiration rate, activity and body posture, 
were averaged over 5-min intervals and transmitted wirelessly. Data 
was visualized into a software dashboard located in-hospital which 
is also designed to implement custom EWS-based protocols (4). Non-
inferiority was tested using a thirty-day composite primary outcome 
consisting of mortality, mild (Clavien-Dindo 2 and 3a) and severe 
complications (Clavien-Dindo 3b), readmission and prolonged length-
of-stay. Secondary outcomes were patients’ satisfaction and data-han-
dling dimensions.
Results: From March to July 2021, 157 patients (82% female) were 
included, of which 103 patients had surgery. The mean age was 
40.4 years (SD 11.9) and the mean BMI 42.4 kg/m2 (SD 5.1). Procedures 
were equally distributed (sleeve 50.9%/bypass 49.1%). Most partici-
pants (98%) gave preference to a treatment group, half of them for the 
outpatient setting with remote monitoring. The mortality of the first 
100 patients was 0%. Serious complications occurred in 4% (n = 2) 
of patients in the remote group versus 0% in the control group. Mild 
complications occurred once in both groups. Same day discharge was 
feasible in 70% (n = 35) of the patients. The total number of hospital 
days including readmission was halved (21 in the remote group versus 
56 in the standard group) while maintaining patients’ satisfaction (8.0 
versus 8.0).
Conclusion: Most patients undergoing bariatric surgery have clear 
preference for their postoperative care-path. An outpatient recovery 
pathway was feasible in most cases. Anecdotal evidence showed ben-
efits of telemonitoring beyond first day. This study showed promising 
results for implementation daycare surgery as a standard alternative.
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Introduction: Propofol is a highly protein bound (98%) 2, 6-diisopro-
pylphenol anaesthetic used primarily for its potent sedative properties 
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[1] and exhibits it’s mechanism of action via the α-amino butyric acid 
agonist (GABA) pathway [1]. Factors including rapid onset/offset, anti-
emetic and anticonvulsant effects are advantageous properties in the 
critical ill patient however higher doses (> 4 mg/kg/hour for ≥ 3 days) 
can bring about the onset of propofol-related infusion syndrome 
(PRIS) [2].  PRIS is characterised by several symptoms that affect mul-
tiple organ systems including urine discolouration [3], renal failure, 
rhabdomyolysis, hyperlipidaemia, hyperkalaemia, cardiac failure, 
arrhythmias, metabolic acidosis and hepatomegaly [4]. It has been 
suggested this condition is due to the inhibition of cytochrome C and 
accumulation of lactic acid [3], leading to negatively charged free fatty 
acids into the blood vessels, metabolic acidosis [4] and lipolysis impair-
ment. To reduce the risk of developing PRIS, it is recommended that 
the maximum propofol dose of 4 mg/kg/hour is not exceeded. At Bir-
mingham Heartlands Hospital, propofol 2% is usually prescribed via a 
central venous catheter as a standard 1000 mg in 50 mL sodium chlo-
ride 0.9% over a rate 0-20 ml/hour.
Objectives: The primary aim of this audit is to evaluate prescription 
compliance for propofol dosing in mechanically ventilated patients 
on the intensive care unit to the local Trust guidelines. Secondly; this 
audit investigated that if a higher maintenance dose of propofol were 
to be administered, was the justification recorded and were the symp-
toms of PRIS monitored.
Methods: Using local Trust guidelines for propofol administration, a 
prospective audit was undertaken on the intensive care unit for adults 
(≥ 18  years; n = 43, males and females) requiring mechanical ventila-
tion and sedation with propofol. Data items were recorded using a 
piloted online data capture form which included length of stay, BMI, 
propofol dosage (mg) and rate (mL/hour), correct prescription require-
ments, Richmond Agitation and Sedation Score (RAAS) score, jus-
tification for exceeding recommended dose and other sedatives in 
conjunction with propofol. The locally agreed standards include 100% 
of propofol prescriptions are at the correct dose and have been written 
correctly as per local protocol and Royal Pharmaceutical Prescribing 
Competency Framework[5], 100% of propofol prescriptions exceeding 
the maximum dose are justified and 100% of patients receiving propo-
fol exceeding the maximum dose are monitored for symptoms of PRIS.
Results: Data was collected via an online questionnaire  (22.2.22–
10.3.22) during weekdays only. Alfentanyl was administered frequently 
84% (n = 35), midazolam, clonidine/dexmedetomidine(2%) not so 
often and ‘other’ sedatives prescribed were primarily remifentanil 
14% (n = 6). Junior doctors –FY1/SHO grade (16.7%), advanced critical 
care practitioner (ACCP) (14.3%) and SPR grade doctors (11.9%) were 
involved with the prescribing of propofol at the time of the audit. Pre-
scription particulars (i.e. printed names/signatures) were omitted 
(57.1%, n = 25) and generally illegible therefore not complying with 
the Trust’s Medicines Code.  Documentation of the dose (i.e. mgs/kg) 
of propofol were not considered in 88.4% of responses (n = 38). Data 
collection involved information regarding patient’s RASS score at the 
time of the highest propofol rate. RASS score should be kept between 
-1 and -2 to ensure the patient is sedated and comfortable but not 
overly sedated. The data indicates that 76.6% of ICU patients audited 
were over-sedated with a RASS score at -3 or -4. A dose of greater than 
4mgs/kg/hr was administered on 3 episodes and the highest dose 
administered was 5.42 mg/kg/hr in one patient. There were 3 patients 
administered 4mgs/kg of propofol  2% during the audit. Fortunately, 
zero patients were identified as having symptoms of PRIS.
Conclusion: Propofol is a potent sedative, however at higher doses 
can predispose individuals to propofol-related infusion syndrome 
(PRIS). Prescribing of propofol is a complex process and errors to pre-
scribing are multifactorial. Although some propofol prescriptions were 
greater than 4 mg/kg/hour, symptoms of PRIS were not observed.
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Introduction: Venovenous extracorporeal membrane oxygenation 
(VV-ECMO) is a potential life-saving strategy for patients with COVID-
19 related refractory respiratory failure (RRF). SARS-CoV-2 infection 
alters coagulation system, which in association with a pro-inflamma-
tory potential derived from the ECMO circuit, cause increase the risk 
for bleeding and thrombosis.
Objectives: We characterize severe hemorrhagic and thrombotic 
events during VV-ECMO.
Methods: Retrospective review of prospectively collected data from a 
protocol driven ECMO program. Patients with COVID-19 diagnosis and 
RRF treated with VV-ECMO were included. Patient’s characteristics, out-
come, VV-ECMO duration, thrombotic and hemorrhagic complications 
were collected. Circuit exchanges and their causes were registered.
Results: 92 patients were treated with VV-ECMO. Mean age was 
50 ± 12.1  years, 71% were male. Most prevalent comorbidities were 
obesity (45%), hypertension (35%) dyslipidemia (18%) and type 2 dia-
betes (12%). Average SAPS II was 35 ± 14, admission SOFA score 6 ± 3, 
and mean SOFA score on day 1 of cannulation 6 ± 3. Patients had aver-
age ECMO run of 31 days and 32% were outreached from other hospi-
tals. ICU mortality was 24% and one patient died during hospital stay. 
All hospital survivors are alive up to present day. All but one patient 
received anticoagulation with unfractionated heparin (n = 60, 65%) or 
with bivalirudin (n = 30, 33%). Incidence of heparin-induced throm-
bocytopenia was 16% and hemolysis was 27%. During ECMO, 51% of 
patients needed circuit changes, most frequent reason being coagu-
lopathy (n = 34, 48%). Hemorrhagic events occurred in 68 patients 
(74%) and thrombotic events in 26 patients (28%). Major hemorrhagic 
complications (brain, airway, gastrointestinal bleeding) were identified 
in 84% of bleeding patients (62% of total sample). Most frequent were 
airway (n = 32, 47%), GI (n = 14, 21%), hemothorax (n = 7, 10%) and 
central nervous system (n = 6, 9%). Minor complications were found 
in 56 of bleeding patients (61% of total sample) the most frequent 
being hemorrhage from blood lines (catheters, arterial lines, cannulas) 
in 47% (n = 32), oral cavity 35% (n = 24) and hematuria 24% (n = 16). 
There was more than one bleeding event in 65% patients (n = 44, 
48% of total sample). The most frequent thrombotic complication was 
pulmonary embolism in 69% (n = 18, 20% total) followed by venous 
thrombosis in 31% (n = 8, 9% total) and arterial ischemia 19% (n = 5, 
5% total). Although mortality did not have statistical significance, it 
was higher in patients with hemorrhagic (major 31% and minor 29% 
vs 17%) and thrombotic events (25% vs 23%).
Conclusion: Bleeding and thrombosis remains a major challenge in 
the management of patients under ECMO support. These complica-
tions increase costs, morbidity and possibly mortality. Future research 
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is needed to identify biomarkers that can predict hemorrhagic and 
thrombotic risk, optimizing treatment.
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Introduction: Intensive care unit (ICU) has possibility of frequent 
human error from medical staffs which can cause devastating problem 
to patients. Invasive arterial line (A-line) insertion is common proce-
dure on intensive care unit patients, but sometimes it can cause unex-
pected blood loss with some mistakes, and unnecessary blood loss 
while sampling for blood. Majority of intensive care unit patients show 
high prevalence of anemia due to lots of reasons and frequently needs 
transfusion, but blood transfusion itself has its own complications so 
it’s important to prevent unnecessary blood loss. To reduce the blood 
loss for flushing out arterial line dead space, we are presenting a new 
blood preserving arterial line system; Hematic Auto Management 
& Extraction for arterial-Line (HAMEL). We designed swine study for 
evaluating 1) How much blood should be withdrawn prior to blood 
sampling for accurate blood test results, and 2) Does the test results 
of the blood sample obtained by the device is same as blood sample 
acquired by traditional hand sampling method.
Methods: We used total 5 pigs for study. For proper arterial line inser-
tion and management, pigs were maintained under general anes-
thesia with endotracheal intubation and ventilator. We used i-STAT1® 
(Abbott Inc.) for blood gas analysis (CG4 + cartridge) and chemistry 
analysis (CHEM8 + cartridge) tests. Experiment No.1 was for evaluat-
ing adequate amount of blood which need to be withdrawn prior to 
blood sampling for exact blood test results. We planned to figure out 
degree of sample’s dilution by testing hemoglobin and hematocrit. 
Serial experimental group sampling was done via arterial line for 10 
times with prior withdrawn amount of 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 
5 ml. Second experiment was for testing whether traditional sampling 
method and HAMEL system shows statistically identical result of blood 
test. For each pig, left arterial line was for control group, and right side 
was experimental group. Both sampling was done simultaneously, for 
10 serial sampling with 5 min interval.
Results: Hematocrit results from 3  ml removal group placed within 
5% differential range compared to control group. Hemoglobin present 
similar results to hematocrit. We analyzed intraclass correlation coef-
ficient between control group, hand managed blood sampling, and 
experimental group, sampling by HAMEL, and all test results shows 
intraclass correlation coefficient above 0.990. Total unnecessary blood 
loss of the control group was 5 ml per each sampling, which is 50 ml 
for 10 samplings.
Conclusion: We concluded that at least 3 ml should be removed prior 
to actual sampling for blood test. Considering variations, 4 ml removal 
would be recommended option. Utilization of HAMEL system causes 
no bias to blood test results compare to control group. With reliable 
intraclass correlation coefficient value, HAMEL system is not inferior to 
traditional hand sampling method. Additionally, blood sampling with 
HAMEL system does not lose blood other than blood for actual blood 
test, which can reduce unnecessary blood loss.

References
1. 9. Whitehead NS, Williams LO, Meleth S, Kennedy SM, Ubaka-Blackmoore 

N, Geaghan SM, et al. Interventions to prevent iatrogenic anemia: a 
Laboratory Medicine Best Practices systematic review. Critical Care. 
2019;23(1):1–11.

2. 8. Vincent JL, Baron J-F, Reinhart K, Gattinoni L, Thijs L, Webb A, 
et al. Anemia and blood transfusion in critically ill patients. Jama. 
2002;288(12):1499–507.

3. 7. Hébert PC, Wells G, Blajchman MA, Marshall J, Martin C, Pagliarello 
G, et al. A multicenter, randomized, controlled clinical trial of transfu-
sion requirements in critical care. New England Journal of Medicine. 
1999;340(6):409–17.

4. 6. AI CC. Diagnostic blood losses in severe trauma patients. Enfermeria 
Intensiva. 2010;21(3):120–5.

5. 5. Maqueda-Palau M, Pérez-Juan E. Blood volume extracted from the criti-
cal patient in the first 24 h after admission. Enfermería Intensiva (English 
ed). 2018;29(1):14–20.

6. 4. Helmer P, Hottenrott S, Steinisch A, Röder D, Schubert J, Steigerwald U, 
et al. Avoidable Blood Loss in Critical Care and Patient Blood Manage-
ment: Scoping Review of Diagnostic Blood Loss. Journal of Clinical 
Medicine. 2022;11(2):320.

7. 3. Henry ML, Garner WL, Fabri PJ. Iatrogenic anemia. The American journal 
of surgery. 1986;151(3):362–3.

8. 2. Durila M, Kalincík T, Pacáková Z, Cvachovec K. Discard volume neces-
sary for elimination of heparin flush effect on thromboelastography. 
Blood Coagulation & Fibrinolysis. 2010;21(2):192–5.

9. 1. Rickard CM, Couchman BA, Schmidt SJ, Dank A, Purdie DM. A discard 
volume of twice the deadspace ensures clinically accurate arterial blood 
gases and electrolytes and prevents unnecessary blood loss. Critical Care 
Medicine. 2003;31(6):1654–8.

000850 
Exploring analgesia, sedation and paralysis (ASP) utilization 
in severe COVID‑19 pneumonia: a retrospective cohort study
F.  Hanks1, S. O’halloran2, C.  Remmington3, B.  Sanderson4, L.  Burry5, N. 
 Bhudia6, C.  McKenzie7, L.  Rose8

1Critical Care and Pharmacy Department, Guy’s and St Thomas’ NHS 
Foundation Trust, London, United Kingdom; 2Department of Critical 
Care, Queen Elizabeth Hospital, London, United Kingdom; 3Critical Care 
and Pharmacy Department, Guy’s and St Thomas’ Hospital, London, 
United Kingdom; 4Adult Critical Care, Guy’s and St Thomas’ NHS 
Foundation Trust, London, United Kingdom; 5Critical Care, Mount Sinai 
Hospital, Toronto, Canada; 6Critical Care and Pharmacy Department, Royal 
Brompton & Harefield Nhs Foundation Trust, London, United Kingdom; 
7Institute of Pharmaceutical Sciences, King’s College London Waterloo 
Campus, London, United Kingdom; 8King’s College, Florence Nightingale 
Faculty of Nursing, Midwifery and Palliative Care, London, United 
Kingdom
Correspondence: F. Hanks 
Intensive Care Medicine Experimental 2022, 10(2):000850

Introduction: COVID-19 causes a spectrum of illness from self-lim-
iting symptoms to severe respiratory failure necessitating invasive 
mechanical ventilation (IMV), which can progress to COVID-19 Acute 
Respiratory Distress Syndrome (CARDS) (1). IMV patients with CARDS 
are reported to have higher analgesia (opioid), sedative and paraly-
sis (ASP) requirements compared to non-CARDS, and experience 
increased delirium, ICU and hospital length of stay (2,3). Increased ASP 
requirements are likely multifactorial and interrelated (3). Contribut-
ing factors include pathobiological effects of COVID-19 on the Central 
Nervous System (4), ASP drugs to manage IMV, refractory hypoxae-
mia and proning. Additionally, system stress effects of managing a 
novel pathology in a pandemic, including increased patient numbers, 
absence of family, and increased patient to nurse ratio may also lead 
to increased sedation depth. This is to prioritise safety and prevent 
self-extubation, at the cost of optimal management by reducing ASP 
over-exposure, as per international guidance (5). Finally, drug short-
ages meant first line short-acting agents were switched to benzodiaz-
epines, known to increase delirium risk and over sedation (6). There is 
a paucity of UK data describing ASP usage and staffing ratios during 
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Covid-19. In order to capture this, we conducted a retrospective, single 
day, multi-centre point prevalence cohort study describing ASP con-
sumption of patients admitted with COVID-19 pneumonia requiring 
IMV.
Objectives: To describe ASP consumption on day of peak critical 
care occupancy during the UK COVID-19 surge 1, surge 2, and histori-
cal non-CARDS control, at Guy’s and St Thomas’, and Lewisham and 
Greenwich adult critical care units.
Methods: The peak day of adult critical care occupancy during COVID-
19 surge 1, surge 2 and a non-CARDS control was used as 24 h point 
prevalence data collection period. All IMV patients admitted to adult 
critical care with Covid-19 pneumonia, receiving propofol, benzodiaz-
epines, or alpha-2 agonists by continuous infusion were included.
Results: 

Surge 1–April 
2020

Surge 2–January 
2021

Non-COVID 
control– April 
2019

Total IMV patients/
with COVID-19 
pneumonia

140 / 129 133 / 121 17 / 0

Median age (IQR) 55 (46–61) 58 (49–67) 66 (53–73)

Administered para-
lysing agents (%)

32/129 (24.8%) 22/121 (18.2%) 0

Administered benzo-
diazepines (%)

49/129 (38.0%) 36/121 (29.8%) 1/17 (5.9%)

Mean midazolam 
dose equivalents in 
mg/h (SDev)

8.5 (5.1) 5.7 (7.0) 19.6 (n = 1)

Mean propofol dose 
in mg/h (SDev)

148 (80) 152 (78) 118 (63)

ICU patient:ICU nurse 
day shift ratio 
(GSTFT data only)

0.8 0.6 1.4

Conclusion: IMV patients with Covid-19 pneumonia were younger, 
were five times more likely to receive benzodiazepines and unsurpris-
ingly exposed to higher doses of propofol and opioids. Additionally, 
20–25% received paralysing agents, compared to none in the control 
group. This represents a seismic shift in ASP practice and contradicts 
international guidance (5). ICU trained nurse to patient ratio decreased 
by approximately 50% in COVID surge, highlighting increased nursing 
strain, with potential impact on patient care and nurse burnout. Fur-
ther work is required to identify factors contributing to increases in 
ASP exposure, and describe any long term effects such as ICU-acquired 
weakness and post-intensive care syndrome in this younger cohort of 
patients.
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Introduction: Despite surgical and peri-operative advancements, 
major hepatopancreatobiliary (HPB) surgery remains high-risk abdom-
inal surgery, with often high rates of morbidity and mortality. Stud-
ies have demonstrated that risk prediction tools show a relatively 
poor predictive power for post-operative morbidity in liver and pan-
creas surgery. Whilst there may be some advantages to using them 
to in making high dependency bed-allocation decisions, it isn’t clear 
whether scores such as P-POSSUM or dynamic tests such as cardiopul-
monary exercise testing (CPET) offer any advantage over the decision 
making of an experienced clinician. The aim of this study was to evalu-
ate whether a combination of the static and dynamic tests may help in 
identifying patients at risk of complications after major HPB surgery.
Methods: 281 consecutive patients undergoing major liver and pan-
creatic surgery at a tertiary HPB centre, were audited from a prospec-
tively maintained database. Patients undergoing a palliative bypass 
were excluded from the results. Evaluation of P-POSSUM and CPET in 
predicting morbidity as defined by the Clavien-Dindo classification 
was done using univariate analysis. Observed to expected (O:E) ratios 
were calculated to assess goodness of fit of the model. Analysis was 
performed on the physiological and operative sub-scores, as well 
as the individual components of the P-POSSUM score to assess their 
value in predicting major postoperative complications.
Results: 122 pancreatic resections and 159 liver resections were per-
formed over a 24-month period from January 2018 to January 2020. 
62/281 (22.1%) of patients suffered a major complication, as defined by 
Clavien-Dindo severity of 3 or greater. P-POSSUM scores were not signifi-
cantly different between patients suffering a complication and those who 
did not (p = 0.102). Major liver resections (35.4%) and PPPD (26%) carried 
the greatest risk of severe complications. The O:E for major liver resections 
was 0.7 and for PPPD was 0.56, demonstrating a poor predictive fit for the 
highest risk surgeries. CPET was performed on 162 (58%) of patients but 
neither AT (p = 0.36) nor VE/VCO2 (p = 0.57) demonstrated statistical sig-
nificance in predicting morbidity in pancreatic or hepatic surgery.
Conclusion: Complication rates for major HPB resections are high but 
similar to those reported by other centres. P-POSSUM scoring system 
over-predicts morbidity in both major pancreatic and hepatic resec-
tions. Furthermore, values attained through CPET testing failed to dem-
onstrate any additional discriminatory power. The value of predicting 
complications lies in the ability to allocate sufficient resources to the 
highest risk surgical cases, with appropriate allocation of high-depend-
ency beds when the risk is high. The current tools show limit predic-
tive value and whilst repeat multivariate analysis of factors known to 
have an association with a poor outcome may give greater predictive 
power the models available continue to have limitations. Further work 
is needed to understand the factors that place patients at risk of com-
plications and ultimately what could be done to reduce their incidence.
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Introduction: Anemia is a modifiable risk factor for mortality and mor-
bidity in many surgical populations. (1) Modern medicine offers many 
ways to correct preoperative anemia, but transfusions are still a cor-
nerstone in its treatment. The potential benefits of perioperative red 
blood cell transfusion (PRBCT) should be weighed against its risks, as 
PRBCT has been identified as a risk factor for postoperative mortal-
ity, major adverse cardiovascular or cerebrovascular events (MACCE) 
and infection. (2–4) Surprisingly few studies evaluating the effects of 
PRBCT corrected for preoperative anemia.
Objectives: To ascertain whether the volume and age of PRBCTs are 
independent risk factors for mortality, MACCE and/or infection, taking 
into account preoperative anemia.
Methods: Multicenter observational cohort study  using a nested 
cohort from the Myocardial Injury in Noncardiac Surgery in Sweden 
study (NCT03436238). (5) It  included patients > 50 years of age under-
going elective major abdominal surgery at two hospitals in Sweden. 
Exposures were age (days) and volume (dL) of PRBCT. Old blood was 
defined as older than the median age of the oldest unit given each 
patient. The primary outcome was composite 30-day mortality, MACCE 
and infection. Secondary outcomes were individual MACCE and infec-
tion. A multivariable regression model adjusting for age, sex, ASA-class, 
length of surgery, number of comorbidities, intraoperative blood loss, 
preoperative anemia and volume or age of PRBCT was used to deter-
mine the independent effect of the exposures.
Results: We included 769 patients between April 2017 and December 
2020. Overall, 153 patients (20%) received perioperative transfusion 
and 291 (38%) were anemic preoperatively. Median age of blood was 
11  days. A total of 267 patients (35%) suffered complications in the 
30  days following surgery. After adjustment, volume transfused sig-
nificantly increased the risk of MACCE (OR 1.081; p = 0.029). Receipt of 
blood older than 11 days significantly increased the risk of infectious 
complications (OR 1.813; p = 0.024). (Table 1).
Table  1. Multivariable analysis of association between transfusion 
properties and outcomes.

Volume PRBC PRBCT > 11 days old

Outcomes Adjusted OR (95% 
CI)

P-value Adjusted OR (95% 
CI)

P-value

Composite 1.034 (0.981–1.089) 0.216 1.524 (0.920–2.523) 0.102

MACCE 1.083 (1.010–1.160) 0.024 1.334 (0.659–2.698) 0.423

Infection 1.013 (0.960–1.070) 0.629 1.758 (1.054–2.935) 0.031

Conclusion: Every dL of PRBCT significantly increases the risk of post-
operative MACCE with 8%. Receipt of blood stored longer than 11 days 
drastically increases the risk of postoperative infection. These findings 
further encourage the use of more restrictive transfusion regimes and 
raises the question whether current practice of storing blood for up to 
six weeks is safe.
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Introduction: Patients admitted to ICU often receive basal analgesia 
to avoid pain, usually measured by behavioral scales. The Spanish Soci-
ety of Intensive Care Medicine (SEMICYUC) recommends the Pain Indi-
cator Behaviour Scale (ESCID). Nevertheless some procedures in the 
ICU may trigger painful situations. Pupillometry could be a validated 
nocioception evaluation method to assess the quality of the analgesia 
in ICU.
Objectives: To determine whether the protective effect on pain, 
diagnosed by ESCID (pain = ESCID ≥ 1) after endotracheal aspiration 
(ETA), in those patients in whom pupillometry-guided pre-analgesia 
is administered vs. standard clinical practice (SCP) is maintained after 
adjustment for possible confounding variables.
Methods: Control: Pre-AET analgesia according to SCH (nurse’s sub-
jective judgement). Experimental: Pre-AET analgesia with pupillary 
dilation reflex (PDR) 11.5% after 20  mA (cut-off point and intensity 
with best diagnostic performance, previous diagnostic test study). 
Preanalgesia: fentanyl 1 µg/kg ev bolus. AlgiScan®. Approved by CEIC 
Euskadi. Inclusion: > 18, analgesics in MV with BPS = 3, ESCID = 0, and 
RASS = -1-, -4. With informed consent. Exclusion: Myorelaxants, poly-
neuropathy, pupillary involvement, ECG < 6, clonidine, dexmedeto-
midine, tramadol, ketamine, adrenaline, and calcium antagonists, 
noradrenaline > 0.6 and/or dobutamine > 10  µg/kg/min. Description: 
Continuous: mean(SD). Categorical: N/%, Multivariate analysis by logis-
tic regression. p < 0.05.
Results: N = 56 Control vs Intervention: % Reason for admission: ARDS 
13.3 vs 21.2, Sepsis 15.8 vs 9.1, postQx 44.7 vs 54.5, trauma 13.2 vs 3, 
neuro 13.2 vs 6.1; Male: 57.9 vs 90.9; Age: 64.9(12.8) vs 66.7(13.0). 
Weight(kg): 72.5(12.8) vs 76.7(20.3), APACHE II: 15.9 (7.5) vs 16.3(7.4). 
ECG 13.9(2.6) vs 13.8(2.6). BIS 57.6 (17.2) vs 63.4 (12.8). RASS -3.2 (1.06) 
vs -2.9 (0.9). Sedatives: % Midazolam 13.5 vs 21.2; propofol 75.7 vs 69.7; 
None 10.8 vs 9.1; Analgesics % fentanyl 29.7 vs 39.4; remifentanil 61.1 



Page 50 of 236ICMx 2022, 10(Suppl 2):39

vs 29.4; ClM 8.1 vs 15.2; BIS 66.2 vs 63.8. RASS -3.05 vs -2.92. Dose (mg/
kg/h) Midazolam 0.22(0.43) vs 0.16(0.13), propofol 2.18 (0.74) vs 1.98 
(0.89). (µg/kg/h) fentanyl 0.96(0.42) vs 0.99(0.60), remifentanil 8.5(2.48) 
vs 8.48(2.89). Experimental OR adjusted for; sex: 0.32 [0.09–1.06] 
(p = 0.067); APACHE ≥ 20: 0.22 [0.06–0.75] (p = 0.016); remifentanil: 
0.23 [0.07–0.79] (p = 0.020); BIS ≥ 60 0.20 [0.06–0.68](p = 0.010).
Conclusion: The use of pupillometry for the detection of nociception 
to guide the prophylactic administration of analgesia prior to endotra-
cheal aspiration has a protective effect on the development of ESCID-
diagnosed pain, independent of severity level, level of sedation and 
baseline opioid.
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Introduction: To describe our experience with the use of ketamine ( 
KET) for sedoanalgesia protocol in critically-ill COVID-19 patients with 
acute respiratory failure needing invasive mechanical ventilation.
Methods: Retrospective and descriptive study between March 2020 ( 
first wave of the pandemic) and December 2021 ( sixth wave) in critically-
ill COVID-19 patients needing invasive mechanical ventilation. A total of 
201 patients were admitted, 18 were excluded (transferred to another 
hospital: 5, and 13 transferred to the anesthetic department). The remain-
ing 183 patients:79 needed non-invasive mechanical ventilation (NIMV) 
and 104 required invasive mechanical ventilation ( IMV). In this group the 
following parameters were analyzed: gender, age group, severity scores, 
comorbidities. Deep sedation strategy ( PaO2/FiO2 ratio < 150  mmHg, 
prone position and/or neuromuscular blockade(NMB)): midazolam 
(MDZ) + fentanyl (FNT);combination with propofol (PF) was used: if 
MDZ > 0.25  mg/kg/h or tolerance; ketamine was added if propofol 
dose > 4.5 mg/kg/h and/or continuous neuromuscular blockade needed. 
Superficial sedation strategy (SSS) to achieve RASS score -2 and + 1. 
Dynamic SSS type: Propofol + remifentanil (RF): need for neurological 
evaluation, acute kidney injury, and/or BMI > 30 kg/m2 or cooperative SSS 
type: PF + KET ( previous respiratory disease and/or hemodynamic insta-
bility) or PF + FNT (pain and/or psychiatric disorder).
Results: 104 patients were analyzed. Gender 67 male/37 female, age 
group: > 60: 27 patients, 60–70: 54 and > 70  years old: 23, APACHE II 
score: 26 ± 7.6, SOFA: 7.1 ± 2.6, comorbodities: hypertension: 29, dia-
betes: 21, BMI > 30 kg/m2: 18, COPD/asthma: 16 and 11 were immuno-
compromised. 104 patients needed deep sedation strategy (DSS) with 
MDZ + FNT, MDZ + FNT + PF was needed in 85 patients and the com-
bination MDZ + FNT + PF + KET was used in 71 patients (40 of them 
needed continuous NMB). In the Dynamic sedation strategy group: 
PF + KET was used in 71 patients and PF + FNT in 52 patients.
Conclusion: With deep sedation strategy, ketamine was used in 
68% of the patients, 56% of them requiring continuous NMB. With 

superficial sedation strategy, ketamine was used in the cooperative 
type in 68% of the patients.
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Introduction: Lung volume reduction surgery (LVRS) is an adequate 
treatment for selected COPD patients with severe emphysema result-
ing in improvements in lung function, quality of life and long-term 
mortality. Compared to non-surgical standard therapy, patients 
undergoing LVRS are at significant risk for perioperative complica-
tions with a sixfold increased chance for short-term mortality (1). 
Especially patients with severely impaired lung function and poor dif-
fusing capacity (DLCO) have a high likelihood of perioperative death. 
Venovenous extracorporeal membrane oxygenation (VV-ECMO) may 
secure perioperative gas exchange, enable lung-protective ventilation, 
and promote rapid postoperative spontaneous breathing. Data on 
safety and benefit of the use of VV-ECMO in patients undergoing LVRS, 
however, is still limited.
Objectives: To assess safety and benefit of VV-ECMO during LVRS in 
patients with advanced emphysema.
Methods: This retrospective analysis included patients undergoing 
LVRS with elective perioperative VV-ECMO between January 2021 
and April 2022 at Charité—Universitätsmedizin Berlin. To assess its 
safety profile, perioperative complications associated with VV-ECMO 
were evaluated. In order to identify potential beneficial effects, intra-
operative ventilation and time until postoperative extubation were 
investigated.
Results: In total data from 12 patients were eligible for analysis. Pre-
operative forced expiratory volume in one second (FEV1) was 26% of 
predicted value (IQR, 20–30), residual volume 205% (IQR, 164–223), 
and DLCO 22.5% (IQR, 20–28), respectively. Robot-assisted lobectomy 
or atypical lung resection were the performed procedures. Seven 
patients (58%) received dual-lumen and 5 patients (42%) femoro-
jugular or femoro-femoral cannulation. Anticoagulation was not used 
after ECMO initiation or during surgery. The circuit did not have to be 
changed during the perioperative course in any of the cases. No major 
bleeding at cannula insertion site or occluding cannula thrombosis 
occurred. The use of VV-ECMO allowed protective one-lung ventila-
tion with an appropriate PEEP (8 cmH2O [IQR, 7–8]), a low tidal volume 
(2.1  ml/kg predicted body weight [IQR, 1.7–2.8]), and a low driving 
pressure (9 cmH2O [IQR, 7–11]). Median time until post-surgical extu-
bation was 20 min (IQR, 10–32). The median duration of VV-ECMO after 
surgery was 17 h (IQR, 9–19). The ICU and hospital length of stay was 
7 days (5–15) and 22 days (16–31), respectively. None of the patients 
died during the perioperative course.
Conclusion: In patients with severe lung emphysema undergo-
ing LVRS, the perioperative use of VV-ECMO proved itself to be safe, 
allowed protective one-lung ventilation, and rapid postoperative 
spontaneous breathing. While our analysis suggests that VV-ECMO in 
emphysema patients might be beneficial and reduce perioperative 
complications, selection criteria for patients need to be defined, and 
prospective trials are warranted.
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Introduction: COVID-19-associated coagulopathy (CoAC), mainly 
thrombotic complications, is a recognized entity that determines mor-
bidity and mortality (1, 2). However, the mechanics underlying CoAC 
are not completed understood (3). The thrombin generation (TG) 
and fibrin production may play an important role in CoAC. Another 
study showed that some TG assay parameters may be correlated with 
thrombo-inflammatory markers, and when analyzed with more com-
mon exams, such as D-Dimer (D-dimer/ETP ratio), it may predict major 
adverse events in COVID‐19. (4).
Objectives: To evaluate the behavior of TG and its potential usefulness 
in assessing patients with COVID-19 and to correlate TG parameters 
with the severity of COVID-19.
Methods: Post-hoc analysis of 28 critically ill patients with COVID-19 
who had participated in a recent published study aimed to evaluate 
their coagulation profile (3). The plasma of participants was mixed 
with a recombinant human soluble thrombomodulin to assess the 
impact of the protein C anticoagulant pathway on TG assay, and analy-
ses were done with the ST Genesia® Thrombin Generation System 
(Stago, Asnières‐sur‐Seine, France). We compared results from COVID-
19 patients’ TG exam on Day 0 and Day 3 and compared the results, 
on Day 0 from patients who had SOFA < 10 vs. patients who had 
SOFA > 10. Secondly, we compared the results from COVID-19 patients, 
on Day 0, vs. the results from 22 healthy volunteers. The following 
parameters were measured: lag time (ratio), peak height (%), time to 
peak (ratio), endogenous thrombin potential (ETP) (%), ETP inhibition 
(%), and velocity index (%).
Results: Comparing the TG exams of COVID-19 patients, between D0 
and D3, the main results showed a statistically significant increase on 
lag-time [1.47 (1.22–1.81) vs 1.58 (1.36–2.03), p < 0.001], peak height 
[81.89 (66.30–101.05)% vs. 98.00 (78.81–111.10)%, p = 0.0267], 
and velocity index [81 (52–107)% vs. 101 (47–128)%, p = 0.047] and 
an impaired ETP inhibition [35.5 (19.6–54.1) vs. 33.8 (22.9–54.7)%, 
p < 0.001]. Among COVID-19 patients, those who were more severely 
ill (SOFA > 10) showed a greater impairment in the ETP inhibition 
(Table  1), which was also statistically significant when we analyzed 
COVID-19 patients vs. healthy volunteers [35.5 (19.6–54.1)% vs 60.7 
(49.2–67.8)%, p < 0.001] The lag time was also different between 
COVID-19 patients and healthy volunteers [1.47 (1.22–1.81) vs 1.18 
(1.04–1.31), p < 0.001].
Table 1. Results of COVID-19 patients on day 3 with SOFA < 10 X COVID-
19 patients with SOFA > 10

Results SOFA < 10 
(N = 14)

SOFA > 10 
(N = 11)

p-value*

Lag (ratio) 1.7 (1.4–2.1) 1.5 (1.3–1.6) 0.054

Peak height (%) 85.6 (70.1–114.1) 99.9 (86.9–107.9) 0.402

Time to peak 
(ratio)

1.6 (1.2–2.0) 1.2 (1.0–1.4) 0.017

ETP (%) 102.4 (88.0–116.4) 94.0 (75.5–102.0) 0.316

Velocity index (%) 57.8 (43.2–129.2) 110.2 (83.4–127.1) 0.089

Start tail (ratio) 1.2 (1.0–1.6) 1.0 (0.8–1.1) 0.052

Inib ETP (%) 48.9 (34.4–63.0) 24.2 (16.0–32.8) 0.005

Conclusion: In general, during hospitalization, patients with COVID-19 
evolved with a TG assay showing a profile of greater hypercoagulabil-
ity and decreased fibrinolysis. Moreover, when comparing patients 
with COVID-19 vs healthy volunteers, the main alteration on TG assay 
was the degree of ETP inhibition, whose impairment was more pro-
nounced in the sicker group, which may represent less fibrinolysis 
activity during a state of hypercoagulability, and there must probably 
be a correlation between the degree of protein C deficit and the loss 
of ETP inhibition. We concluded that the routine use of TG assay is not 
yet recommended to evaluate patients with COVID-19 (5). However, 
according to our study, the use of TG test can help better understand 
the mechanism(s) underlying CoAC pathophysiology, and its follow-
up can help predict the prognosis of patients infected with COVID-19.
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Introduction: Currently, there is no definitive conclusion which anes-
thetic forms, intravenous or volatile, are beneficial especially in micro-
circulation level. Direct comparison studies are rare and few existing 
study results vary. Sepsis often accompanies microvascular endothelial 
injury and subsequently lead to organ damage and death. We queried 
if subanesthetic dose of propofol and isoflurane affects microcircula-
tion in both healthy and septic mouse.
Objectives: The primary outcome was the difference of microvascular 
flow index frombaseline after 120 min of subanesthetic treatment.
Methods: Randomly assigned two groups of control and sepsis male, 
BALB/c mice were subdivided into propofol and isoflurane groups, 15 
mouse for each group; propofol-control, isoflurane control, propofol-
sepsis, and isoflurane-sepsis. After 72-h recovery period of dorsal skin-
fold chamber implantation, mice received either an intraperitoneal 
injection of sterile normal saline for control group or lipopolysaccha-
ride for sepsis group. Each group was subjected to subanesthetic dose 
of propofol or isoflurane for 2-h period. Along with mean blood pres-
sure and heart rate, microcirculatory parameters were measured from 
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incident dark-field microscop yof subcutaneous tissue in observational 
window at before sedation (T0), 30 min after sedation (T30), 120 min 
after sedation (T120). Subsequent blood extraction from right heart 
was for serum syndecan-1 measurement with enzyme linked immu-
nosorbent assay analysis and lanthanum perfusion fixed dorsal skin 
tissue was obtained for electron microscopy of endothelial glycocalyx 
thickness evaluation.
Results: In healthy controls, anesthetics both resulted in blood pres-
sure reduction, yet, in propofol and not in isoflurane, maintained 
microvascular flow thus creating significant agent difference inmicro-
vascular flow index at T120 (p < 0.001). Sepsis groups shared the same 
pattern but without statistical significance at T120 (p = 0.023). Glyco-
calyx thickness was similar in control groups, significantly thinner layer 
was observed in sepsis group. There were no syndecan-1 level differ-
ence between agents.
Conclusion: Subanesthetic dose of propofol and isoflurane both 
induced blood pressure reduction but only propofol may be capable 
of compensating microvascular flow with vasodilation. Such effect is 
more pronounced in healthy mouse but similar pattern exists in sepsis 
also.
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Introduction: Orthotopic liver transplantation is the gold standard 
treatment for selected patients with acute and chronic liver failure, 
some types of liver cancer and selected non liver failure conditions. UK 
liver transplantation has a 1-year survival of over 90% (1,2). Our trans-
plant centre undertakes approximately 100 liver transplants annually, 
and these patients occupy a substantial number of ICU bed days. Early 
extubation after liver transplantation has been demonstrated to be 
safe and accelerates patient recovery (3). The development of an early 
extubation strategy in our centre has the potential to minimise unnec-
essary periods of sedation and ventilation and to free ICU capacity.
Objectives: To determine the number of OLTx recipients in our centre 
who could be considered for early extubation, their associated num-
ber of ICU admissions and ICU stay days that could be saved.
Methods: The study was conducted at a single centre tertiary teach-
ing hospital with an active liver transplant service. Data from elec-
tronic patient records was used, collated and analysed using RStudio. 
All patients undergoing liver transplant as the first operation of their 
admission between 09/2014 and 08/2021 were included.
Results: We collected data from 697 individual liver transplant 
patients and excluded all that died within 24  h of admission. with a 
mean age of 54.5 years, mean length of hospital stay 19.4 days, mean 
length of stay in ICU 4.5  days. Using the established criteria(3) (satu-
rations ≥ 95% with FIO2 ≤ 0.5, Vt > 5  ml/kg, RR < 25/min,  normal pH, 
minimal use of vasopressor, normothermia) we identified 174 (25%) 
patients who could have been candidates for early extubation. To 
account for additional undetermined clinical and surgical factors we 
excluded patients with ICU stays longer than 3 days or pre-operative 

ICU admission. The remaining population contained 87 patients who 
had an average hospital length of stay of 17.5 days with an average of 
2.2 days in ICU. The aggregate ICU stays accounted for 192.5 days.

Conclusion: Allowing for the limitations of retrospective data, early 
extubation for optimised patients could reduce the burden of ICU 
demand by liver transplant patients by allowing for admission to level 
2 care or shorter length of stay in ICU. A reduction in ICU LOS by 50% 
with[ACM1] a proposed early extubation strategy could potentially 
save approximately £192,000 (€230,000) annually. With a recently 
implemented early extubation policy, we anticipate significant reduc-
tions in ICU length of stay and will be evaluating the actual impact of 
this policy in future work.
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Introduction: Patients undergoing cardiac surgery frequently dis-
play sodium abnormalities, both before surgery and post-surgery[1]. 
Since dysnatremia is associated with a worse outcome [2], measures to 
timely detect or predict the course plasma sodium might improve the 
quality of care.
Objectives: To assess to incidence of hyponatremia and hyperna-
tremia and their persistence after cardiac surgery patients are admit-
ted to the ICU, as well as the predictive value of urinary sodium 
obtained in the ICU.
Methods: Subsequent adult patients admitted to our ICU during a 
2-year period were studied. In the operating room and ICU plasma 
sodium was determined with an ion-selective method with ABL-90 
Flex Radiometer blood gas analyzers. Daily mean plasma sodium was 
determined on the day before the operation (D-1) up to 7 days after 
surgery. All urine produced post-surgery on the day of ICU-admission 
was analyzed for sodium. Except for the impact of mannitol used in 
the heart–lung machine, diuretics were typically not administered 
in this phase. Hyponatremia (Na < 135), normonatremia, and hyper-
natremia (Na > 145) were determined at baseline and from the last 
available measurement for the first 7 days post-surgery. Pre-operative 
sodium was correlated with post-operative sodium and the predictive 
power of urinary sodium was examined.
Results: We evaluated 1025 patients, of whom 470 underwent coronary 
artery bypass grafting, 244 aortic or valvular surgery, and the remainder 
combinations thereof or other surgery. At baseline, 8% had hypona-
tremia and 0.4% hypernatremia. Post-surgery, 17% had hyponatremia 
and 2% hypernatremia. In 95% of the patients urinary sodium was 
available on day 0. Median (IQR) urinary sodium concentration was 41 
(25–65) mmol/L, with a range of 10–196 mmol/L. Sodium on day 0 had a 
poor correlation with post-surgery sodium  (R2 = 0.14) and day 0 urinary 
sodium was not related with post-operative sodium.
Conclusion: Hyponatremia regularly occurs after cardiac surgery and 
appears mainly determined by factors present after ICU-discharge. Tar-
geted post-operative measures to monitor sodium and to modify infu-
sions and drugs to reduce hyponatremia may be warranted.
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Introduction: Pupillometry has shown promising results for diag-
nosing pain in ICU deeply sedated patients (1,2), but it has not been 

explored in deeply sedated patients who are unable to express pain 
through behavioural testing in response to a noxious procedure, par-
ticularly when they are paralysed.
Objectives: The objectives of the study were to compare automated 
pupil dilation reflex (PDR) responses during non-noxious and noxious 
procedures, and to measure the diagnostic performance of PDR using 
recommended cut-off points to detect pain.
Methods: A prospective observational study was conducted in a medi-
cal-surgical ICU population without brain injury of a tertiary hospital. A 
30-s videopupillometer reflex (PDR) measurement was performed once 
a day at three time points (before-during-5’ after) of a non-noxious and 
a noxious procedure up to 7 days of deep sedation. The non-noxious 
procedure consisted of a gentle touch on each shoulder and was per-
formed when the patient had no stimulation for at least 20  min. The 
noxious procedures were endo-tracheal tube suctioning or patient 
turning onto the side. The bedside nurse according to the patient’s clin-
ical needs and care organization determined the timing and the type of 
procedure. The unit analyses were the number of measurements.
Results: A total of 915 pupil measurements in 60 patients were per-
formed. PDR was higher during noxious procedures than before. 
After adjusting for age, noxious procedures remained the only pre-
dictive factor for higher PDR (coefficient = -15.14 (95%CI = -20.17–-
15.52, p = 0.000). The diagnosis performance analyses showed that a 
PDR > 12% had a sensitivity of 65% and a specificity of 94% for pain 
detection, with an area under the receiver operating curve of 0.828 
(95%CI = 0.779–0.877).
Conclusion: In conclusion, PDR is a valid measure to assess pain in 
deeply sedated ICU-patients. A PDR value of > 12% has a good perfor-
mance in detecting pain related to patient’s usual care procedures.
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Introduction: Guidelines recommend the frequent assessment of 
delirium using validated delirium screening instruments. Previous 
studies, however, have shown implementation gaps in routine care, 
which may be due to ICU staff’s misperception of guideline adherence 
at local ICUs.
Objectives: To compare the perceived and observed adherence to 
routine delirium screening across European ICUs.
Methods: This is an exploratory, preplanned, secondary analysis of 
the Enhancing European Management of Analgesia, Sedation, and 
Delirium (EuMAS) study (ClinicalTrials: NCT03553719), which assessed 
delirium, pain, and sedation (PAD) management for patients across 12 
European centers at 3 cross-sectional time points. Between the first 
and second time point, centers received a structured, 6-week PAD 
training. At the first time point, we asked ICU staff members about the 
delirium screening practices at their local ICUs. For this analysis, we 
compared the delirium screening practices as perceived by ICU staff 
with the actual frequency of delirium screenings that patients at local 
ICUs received.
Results: We received responses from 26 ICU staff members from 8 
centers. A share of 38% (10/26) were nurses, 31% (8/26) were residents, 
and 31% (8/26) were consultants. The centers’ ICUs had a median of 
17.5 [range 8–51] beds and were either surgical, medical, mixed, or 
neurological. Most centers (7/8) had delirium screening protocols in 
place, but the quantity of recommended daily delirium assessments 
varied from one to at least three (Table  1). ICU staff members esti-
mated that 57.6% [center-level median; range 27.1–95] of patients at 
their local ICU were screened for delirium on the day of the cross-sec-
tional assessment. According to our observations, 76.4% [center-level 
median; range 0–100] of ICU patients were screened for delirium in 
each center on the same day. ICU staff members estimated the share 
of patients that was screened for delirium at their local ICU either too 
high (up to 95%) or too low (up to 63.2%) (Table 2).
Table 1. Delirium screening practices in centers according to ICU staff

Center 
(number of 
respond-
ents)

ICU beds Specializa-
tion

Delirium 
screening 
protocol

Daily delirium 
screenings as 
per protocol

Center 1 (4) 51 Surgical Yes At least 3 times

Center 2 (3) 36 Mixed Yes Twice

Center 3 (3) 8 Medical Yes Once/twice

Center 4 (3) 16 Surgical Yes At least 3 times

Center 5 (3) 24 Surgical Yes At least 3 times

Center 6 (3) 13 Surgical Yes At least 3 times

Center 7 (4) 10 Neurological No -

Center 8 (3) 19 Mixed Yes At least 3 
times/twice

Table 2. Perceived vs. observed delirium screening practices in 8 par-
ticipating centers

Center ICU patients screened for 
delirium (%)

Absolute 
differ-
ence

Staff reported Observed

Center 1 28.4 91.7  + 63.2

Center 2 58.3 75  + 16.7

Center 3 41.7 25 − 16.7

Center 4 27.1 0 − 27.1

Center 5 56.9 85.7  + 28.8

Center 6 87.2 77.8 − 9.4

Center 7 95 0 − 95.0

Center 8 66.7 100  + 33.3

Conclusion: ICU staff members’ perception of the frequency of rou-
tine delirium screenings at their local ICU substantially deviated from 
observed clinical practice. This discrepancy underscores the need for 
PAD guideline implementation strategies, even if ICUs are convinced 
to already adhere to these guidelines.
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Introduction: Perioperative fluid overload contributes to mortality in 
cardiac surgery (CS) [1, 2]. In the HERACLES trial, we evaluated whether 
small volume resuscitation with a single bolus of 5 ml/kg of hypertonic 
saline (7.3% NaCl) (HS) versus isotonic saline (0.9% NaCl) (control) over 
60  min after cardiac surgery reduces cumulative perioperative fluid 
intake [3]. We noted a decreased overall fluid balance and an increased 
urinary output in the HS-group compared to controls. Controversly, 
some investigations indicate increased fluid accumulation in patients 
receiving large sodium loads through intravenous fluid administration 
[4, 5]. Currently, the impact of excess sodium loading on water and salt 
distribution in critically ill patients is still unclear.
Objectives: The primary objective was to assess the influence of 
HS infusion on body water distribution measured by bioelectrical 
impedance analysis (BIA) in patients after cardiac surgery. Secondary 
outcomes were changes in urinary sodium, potassium and chloride 
excretion.
Methods: Pre-defined post-hoc analysis of the HERACLES trial [3], a 
single-center randomized controlled double blind clinical trial con-
ducted at Bern University Hospital, Bern Switzerland (NCT03280745). 
All patients randomized were eligible for this analysis. Exclusion crite-
ria: i) patients without BIA on pre-operative day (d-1) and post-opera-
tive days 1 and 2, patients with general contraindications to BIA. BIA 
measurements (BIACORPUS RX 4000, MEDI CAL HealthCare GmbH; 
Karlsruhe, Germany) were performed at d-1 and post-operatively (d0), 
on the first post-operative day (d1), 48-72 h after surgery (d3) and on 
post-operative day 6 (d6). Urinary electrolytes (sodium, potassium, 
chloride) were measured at d-1, d0, d3 and d6.
Results: Out of 165 patients, 136 patients were included (49 HS-
group, 87 controls). Patients received comparable median total 
peri-operative fluid volumes (HS: 7,846  ml, interquartile range [IQR] 
5,831–9,095  ml vs. controls: 8,187  ml, IQR 6,063–9,791  ml; p = 0.2). 
Median sodium load in the HS-group was 11.8 g, IQR 10.4–14.3 g (con-
trols: 0.94 g, IQR 0–1.4 g; p < 0.001). The cumulative dose furosemide 
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equivalent patients received until d6 was higher in controls (200 mg, 
IQR 90-340 mg vs HS: 130 mg, IQR 40-220 mg; p = 0.02). Peri-operative 
change in total body water (TBW) did not differ between groups (HS: 
mean change 29%, standard deviation [SD] 23% vs. control: mean 
change 27%, SD 19%; p = 0.47). We noted no peri-operative change in 
additional BIA parameters (all p > 0.05). Higher TBW and intracellular 
water levels were noted in the HS vs. control group over time (p = 0.01 
and p = 0.006, adjusted for cumulative dose furosemide equivalent). 
Urinary electrolyte excretion over time were comparable between the 
HS and control groups (all p > 0.05).
Conclusion: A single HS bolus after cardiac surgery may induce 
delayed but temporary water accumulation. This may suggest redistri-
bution of excess sodium into the extravascular space.
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Introduction: Post-operative infections are a significant morbid-
ity amongst patients undergoing surgery. The immune response to 
significant (sterile) inflammation associated with surgery may be 
contributary. Following an initial pro-inflammatory response, an anti-
inflammatory ‘resolution’ phase ensues. We hypothesise that the immune 
response to an infection during the latter resolution phase may be impaired, 
posing an ‘at risk period’ for patients.
Objectives: Characterise immunosuppressive changes over 48  h in 
patients who undergo major surgery.
Methods: Surgical patients’ immune phenotypes were characterised 
pre-operatively at induction (Pre-op), following 24 h (D0), and at 48 h 
post-operatively (D1). Flow cytometry panels assessed monocyte anti-
gen presentation (HLA-DR, CD86, CD80), phagocytosis (opsonised 
pHRodo bioparticles), and lymphocyte cell signalling and senescence 
(CTLA-4, PD-1, IL-7RA, IL-2RA).
Results: Six patients were recruited. Surgery was associated with sup-
pressed HLA-DR (a.) and CD86 expression (b.). PD-L1 expression (c.) 
and phagocytosis (d.) may also be reduced. CTLA-4 expression (f.) was 
increased, while PD-1 (g.) and IL-7RA (h.) expression was decreased. 

There was no change in cell death (e.) or IL-2RA (i.) expression. 
(Figure 1).

Conclusion: Surgical patients develop several features of immunosup-
pression in monocytes and lymphocytes within 24 h of surgery. Further 
work is required to ascertain the timecourse of immunosuppression 
and recovery, and its association with infectious complications.
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Introduction: As COVID-19 disease is characterized by vasculopathy 
and a higher risk of thromboembolic events, pharmacological throm-
boprophylaxis has been a cornerstone of medical treatment. Unfortu-
nately, thrombocytopenia is a common finding in COVID-19 patients 
occurring in up to 36% of these patients being associated with disease 
progression and poor outcome. Subsequently, the decision on antico-
agulation in COVID-19 patients with severe thrombocytopenia some-
times proves a difficult task to perform.
Objectives: To assess the incidence of thrombocytopenia in our ICU 
COVID-19 patient population and record the presence of thrombotic 
and hemorrhagic complications during their ICU stay.
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Methods: We have performed a retrospective single-center study 
from 03/2020 to 04/2021 including all consecutively critically ill 
mechanically ventilated PCR SARS-COV-2 positive patients. Patients’ 
demographics, comorbidity, laboratory values, ICU length of stay, 
complications like thrombotic or hemorrhagic events during ICU stay 
and mortality were recorded for each patient. Two patient groups, 
i.e., with and without thrombocytopenia (PLTs < 150,000/μL), were 
compared.
Results: Altogether 97 patients were included in our study (mean age 
68.2 ± 10.1 years) 67 (69%) men and 30 (33%) women. During the first 
10  days of ICU admission thrombocytopenia occurred in 41 patients 
(42.3%). Of these, 18 patients developed mild (PLTs < 150,000/μL), 15 
moderate (PLTs < 100,000/μL) and 8 patients severe thrombocytopenia 
(PLTs < 50,000/μL). Comparison of group A and group B showed no dif-
ference in gender, comorbidity and length of ICU stay. Patients with 
thrombocytopenia were older (72 vs 66 years old, p = 0.015) and had 
a higher mortality (48.7% vs 25%, p = 0.015). Interestingly, 6/8 (75%) 
of patients with severe thrombocytopenia eventually died during ICU 
stay, 5/8 (62.5%) of them having previously developed venous throm-
boembolism (VTE), and 3/8 (37.5%) being tested positive for Heparin-
induced thrombocytopenia. Also, no hemorrhagic events occurred 
during the period of severe thrombocytopenia.
Conclusion: Thrombocytopenia seems to be common in COVID-19 
patients and associated with increased ICU mortality. In our study, 
patients presenting with severe thrombocytopenia during the first 
10 days after ICU admission had a high incidence of VTE and mortality.
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Introduction: Spinal anesthesia (SA) is safe and used for a variety of 
surgical procedures. Arterial hypotension is one of the most frequent 
adverse events. Transient hypotensive episodes are generally well 
tolerated in patients without special comorbidities. However, these 
episodes can lead to serious complications in elderly emergency 
situations and patients at high cardiovascular risk or those taking 
medications such as beta blockers, angiotensin-converting enzyme 
inhibitors, selective serotonin-recapture inhibitors, or monoamine oxi-
dase inhibitors.
Objectives: This study was conducted to estimate the incidence of 
hypotension after spinal anesthesia after ultrasound-guided infe-
rior vena cava volemic optimization (IVCUS) compared with a control 
group in patients undergoing elective surgery.
Methods: A prospective, controlled, randomized, three-arm, parallel-
group study was conducted in our tertiary hospital from May 2014 to 
February 2019. In the IVCUS group (I, 132 patients) and the passive 
leg lift test group (L, 148 patients), pre-anesthesia volume optimiza-
tion was performed following a fluid response protocol. In the con-
trol group (C, 149 patients), no specific intervention was performed. 
According to ESICM guidelines, hypotension was defined as two 
measures of systolic blood pressure (SAP) < 80  mmHg and/or mean 
arterial pressure (MAP) < 60 mmHg, or a decrease in SAP of more than 
50  mmHg or more than 25% from baseline, or a decrease in MAP of 
more than 30% from baseline, and/or clinical signs/symptoms of inad-
equate perfusion. The primary outcome was the rate of hypotension 

after SA following fluid optimization therapy guided by IVCUS and 
PLRT testing or no intervention. Secondary outcomes were an analy-
sis of the amount of fluids administered, the amount of vasoactive 
drugs used, and the time required to perform the entire anesthetic 
procedure.

Results: 474 patients were collected. In group I, the rate of hypoten-
sion was 35%. In group L, the rate of hypotension was 44%. In group 
C, the rate of hypotension was 46%. A hypotension reduction rate of 
11% (95% CI -1 to -24%, P = 0.047) was observed between group I 
and group C. A rate of reduction in hypotension of 2% (95% CI -3 to 
-5%, P = 0.428) was observed between group L and group C. The total 
amount of fluid administered was greater in group I than in group C 
(593 mL versus 453 mL, P = 0.015) and greater in group L than in group 
C (511 mL versus 453 mL, P = 0.11).

Conclusion: The incidence of arterial hypotension after SA is 
extremely frequent. This study provides  encouraging evidence that 
IVCUS combined with a fluid protocol may decrease the incidence of 
arterial hypotension after SA.
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Introduction: Acute kidney injury (AKI) is one of major complications 
in critically ill patients and it can be multifactorial (p.e septic or car-
diogenic shock), but it can be due to venous congestion which wors-
ens tissue perfusion in favour of organic failure. Determining venous 
congestion is not easy. Central venous pressure (CVP), accumulated 
fluid balance or presence of peripheral edema are not error-free [1, 
2]. Beaubien-Souligny et  al. proposed the VExUS system based on 
the combination of ultrasound findings in suprahepatic, portal and 
intrarenal veins. The greater the venous congestion, the greater the 
ultrasound changes [3]. Inferior vein cava diameter was used as the 
first parameter to differentiate patient at risk of venous congestion, so 
they assumed that patients with IVC < 20 mm did not have congestion. 
Since IVC is not an infallible method to assess the patient’s blood vol-
ume [4, 5], we propose a new classification (modified VExUS –mVExUS) 
to classify venous congestion. Our aim is to demonstrate whether 
severe venous congestion determined by mVExUS is associated with a 
higher incidence of AKI in patients undergoing CABG.
Methods: Observational and prospective study. Inclusion criteria: 
patients undergoing CABG. We analyzed venous flows by ultrasound 
at the level of the suprahepatic, portal and intrarenal veins during 
their stay in the ICU. Statistical analysis: quantitative variables in means 
(SD) and medians (min–max) according to their normality. Bivariate 
analysis: khi-square and anova test.
Results: 12 patients (83.3% male). Median age was 71.5 years (45–77). 
EUROSCORE II at admission was 4.9 (2.5). They stayed in the ICU for 
3 days (1–6) and 10.5 days (8–18) in the hospital. None of them died at 
the ICU or hospital.

mVExUS 0 mVExUs 1 mVExUS 2 mVExUS 3

SAMPLE
% (n)

50 (6) 8.3 (1) 33.3 (4) 8.3 (1)

EUROSCORE II
mean (SD)

6.5 (2.5) 5 3.25 (1.2) 2

AKI
% (n)

50 (2) 25 (1) 25 (1) 0

CRRT*/DIALYSIS 0 0 0 0

CVP** in mmHg
median (min–max)

10 (7–17) 4 7.5 (6–8) 10

USE OF INOTROPES
% (n)

33.3 (2) 0 50 (2) 0

USE OF VASOPRESSORS
% (n)

16.7 (1) 100 (1) 25 (1) 0

ICU STAY 
median (min–max)

2 (1–4) 3 4 (3–6) 3

HOSPITAL STAY 
median (min–max)

10 (8–18) 12 11 (10–15) 9

*CRRT: continuous renal replacement therapy

**CVP: central venous pressure
Conclusion: 1. We have not found significant differences (p < 0.05) in 
the presence of AKI between patients with mVExUS 3 and mVExUS 0, 
1 and 2. 2. We have not found significant differences between patients 
with mVExUS 3 and mVExUS 0, 1 and 2 for the following variables: days 

of admission to the ICU, days of hospital admission, PVC levels, need 
for inotropes, need for vasopressors, renal resistance index or weight 
gain.
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Introduction: Post-operative hemodialysis (HD) can be complicated 
by bleeding. Reduction of anticoagulation in this set of circumstances 
is crucial. Use of heparin grafted membrane has been reported as safe 
to achieve this goal and appears easy to apply.We report the results 
of combination of low dose unfractionated (UH) heparin and heparin 
grafted membrane (HGM) to minimize anticoagulation level during 
post-operative HD in the intensive care unit (ICU).
Methods: 21 chronic dialyzed patients age: 53 (42; 65) (median (Q1;Q3) 
with a SAPS II: 27 (23; 32) admitted in the ICU for clinical monitoring and 
HD after sleeve gastrectomy.Because of post-operative bleeding risk 
and the need to use UH for thromboprophylaxis, tight heparinization 
(UH bolus of 25 IU/kg at the start of HD) combined with HGM (Evodial, 
Baxter) was chosen as anticoagulation method.The first post-operative 
HD session was studied in all the 21 consecutive patients.
Results: HD sessions length (hours) was 4 (4; 4) median (Q1; Q3).Blood 
flow ml/min) was 300 (250; 350)Net ultrafiltration (ml) was 1800 (500; 
2450)A median bolus of 2500 (2450; 2750) UI of heparin was admin-
stred in only 11 patients, the others 10 receiving no bolus at all.Clot-
ting events leading to premature termination of the dialysis session 
(after 3 h) were observed in only 2 cases (both of them in the absence 
of UH bolus). The use of HGM and tight anticoagulation(or even no 
anticoagulation) led to 90. 4% of blood circuit patency at the fourth 
hour during early post operative HD in our population.Furthermore, 
ultrafiltration did not seem to be an obsatcle to achieve this result.
Conclusion: In this specific population HGM combined with tight or 
no anticoagulation is a safe and efficient method for HD in the early 
post-operative period. It usefulness in wider ICU populations and clini-
cal situations deserves additional studies.
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Introduction: A Whipple procedure is one of the most complex 
abdominal surgeries, commonly prescribed as first line therapy for 
pancreatic head cancer. It is associated with a high morbidity rate and 
significant potential for perioperative mortality, which frequently justi-
fies postoperative care in an intensive care unit (ICU) after surgery.
Commonly used ICU prognostic scoring models include the Simpli-
fied Acute Physiologic Score II (SAPS II) and the Acute Physiology and 
Chronic Health Evaluation II (APACHE II). However, their predictive 
value in patients after Whipple procedure is not well studied.
Objectives: The aim of this study is to identify possible predictors of inten-
sive care unit mortality, following Whipple procedure, and to compare the 
predictive value of APACHE II and SAPS II scores in this population.
Methods: Retrospective cohort study from consecutive patients (P) 
admitted in a 10-bed mixed ICU, after elective duodenopancreatectomy, 
between January 2015 and July 2021. The chi-square test was used for 
categorical variables, and analysis of variance for continuous variables. 
Binary logistic regression was used to control for confounding. The accu-
racy of the SAPS II and APACHE II scores for predicting in-hospital mor-
tality was evaluated using the receiver operating characteristic (ROC) 
curve and computation of the area under the curve (AUC).
Results: A total of 81 P were included, 53.1% of male sex, with a 
mean age of 67 ± 9 years-old. Smoking habits was present in 28.4% of 
patients and alcohol consumption in 11.1%. The mean APACHE II score 
was 14.9 ± 6 and the mean SAPS II score was 36.5 ± 13. In this cohort, 
the mean length of stay in the ICU was 4.1 ± 3 days, with 1.9 ± 3 days 
of mechanical ventilation. In 34.6% of patients vasoactive amines were 
used. The mortality rate during ICU stay was 8.6% (7 patients) and in-
hospital mortality was 13.6% (11 patients). After a logistic regression, 
that controlled for potential confounding factors, the predictors of 
ICU mortality in this cohort were previously diagnosed heart failure 
(p = 0.023), mechanical ventilation days (p = 0.001), APACHE II score 
(p = 0.024), need for vasoactive medication (p = 0.020) and days with 
vasoactive medication (p = 0.001). For the predictive value of APACHE 
II and SAPSII, using the ROC curves, the APACHE II score was a good 
predictor of mortality in the ICU (AUC 0.752, p = 0.028), but not the 
SAPS II score (AUC 0.579, p = 0.491). When it comes to in-hospital mor-
tality, both scores have a good predictive power in this cohort (SAPS II 
with AUC 0.690, p = 0.043; APACHE II with AUC 0.763, p = 0.005).
Conclusion: Heart failure, high APACHE II score and use of vasoactive 
medication are predictors of ICU mortality in patients after a Whipple 
procedure. SAPS II score is not a good predictor for mortality in the ICU 
in this patients, but both APACHE II and SAPS II have a good predictive 
power when it comes to in-hospital mortality in this cohort.
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Introduction: Regional anaesthesia (RA) is hypothesized to reduce 
cancer recurrence by reducing surgical stress response and the asso-
ciated immunosupression, minimizing volatile anaesthesia (VA) and 
reducing postoperative pain and opioid analgesic requirements. 
Results from retrospective studies are conflicting about the benefits in 
overall survival with combined anaesthesia (CA) versus VA.
Objectives: The objective of this study is to compare the overall 
survival of patients submitted to elective Whipple procedure with 
combined anaesthesia (RA and VA) versus those with only volatile 
anaesthesia (VA).
Methods: Retrospective, longitudinal, comparative study from  con-
secutive  patients (P) submitted to  an  elective duodenopancreatec-
tomy, admitted in the ICU between January 2015 and July 2021. We 
compared 2 different  groups (G1: P submitted to CA; G2: P submit-
ted to VA). The chi-square test was used for categorical variables, and 
analysis of variance for continuous variables. Overall survival was esti-
mated using the Kaplan–Meier analysis with a log-rank test.
Results: A total of 134 P were analyzed, with 81 included (G1: n = 52; 
G2: n = 29), 44% of male sex, with a mean age of 67 ± 9 years-old. In 
this cohort, 46,9% had 3 or 4 ASA score. AC was used in 64,2% of P. 
The mean length of stay in hospital was 27 ± 18  days, with in-hospi-
tal mortality of 13.6% (11 patients). There was no significative differ-
ence between G1 and G2 in terms of sex (p = 0,48), age (p = 2,06), ASA 
score( 0,22) and general comorbidities. The drug most used in AC (G1) 
was Ropivacaíne (49%) and Sevoflurane was used in 66,7% of P. The 
Kaplan Meier analysis observed no significant difference in overall sur-
vival between the CA group and the VA group (p = 0.716).
Conclusion: In our cohort there was no benefit in AC over VA in terms 
of overall survival, in P submitted to Whipple procedure as approach 
to cancer of pancreatic head.
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Introduction: Lumbar spinal stenosis is a degenerative disease of the 
lumbar spine.  If surgery is performed for this disease, most of them 
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show a good clinical course after surgery, but it is reported that about 
30% of patients have residual symptoms after surgery.  Nefopam is a 
centrally acting analgesic agent and is known to have analgesic and 
anti-hyperalgesic effects through the NMDA receptors. We investi-
gated effects of nefopam on postoperative pain and patients’ satisfac-
tion in patients with spinal stenosis undergoing spinal surgery.
Methods: A total of 69patients were randomly divided into two 
groups: the control group (n = 30) received 20 ml of normal saline and 
the nefopam group (n = 39) received 20  mg of nefopam 1  h before 
the end of the operation. Total intravenous anaesthesiawas adminis-
tered under bispectral index monitoring during anaesthesia induction 
and maintenance. Rocuronium was administered beforeintubation 
and during surgery when the train-of-four count was 2 or more. After 
operation, patient-controlled analgesia with a solution of fentanyl 
and ramosetron was used and the consumption of this solution was 
recorded. Surgical site pain score, dysesthesia scores of the legs at rest 
were evaluated at postoperative 12 h, 24 h, 48 h and 72 h. The overall 
satisfaction with postoperative pain management was investigated at 
postoperative 72 h using numerical rating scale 1 to 5.
Results: There was no statistically significant difference between the 
two groups in terms of leg dysesthesia and back pain before surgery 
(6.5 ± 1.3 vs. 6.7 ± 2.1, 4.2 ± 3.2 vs. 3.1 ± 2.4, respectively, P = 0.752, 
P = 0.317). The severity of dysesthesia of leg in the nefopam group 
was significantly lower than that in the control group at postopera-
tive 12, 24, 48, and 72  h (4.2 ± 2.3 vs. 1.7 ± 2.0, 4.2 ± 1.7 vs. 1.6 ± 1.5, 
3.4 ± 2.0 vs. 1.6 ± 1.5, and 3.2 ± 1.8 vs. 1.6 ± 1.5, respectively, P = 0.004, 
P < 0.001, P = 0.009, and P = 0.015). However, there was no statistically 
significant difference in the severity of pain of surgical site between the 
two groups at postoperative 12, 24, 48, and 72 h (4.6 ± 3.3 vs. 2.9 ± 2.2, 
3.9 ± 3.1 vs. 2.9 ± 1.5, 3.2 ± 2.4 vs. 1.9 ± 1.2, and 2.4 ± 1.7 vs. 1.6 ± 1.3, 
respectively, P = 0.107, P = 0.231, P = 0.064, and P = 0.138). The over-
all satisfaction with postoperative pain management in the nefopam 
group was significantly lower than that in the control group at postop-
erative 12, 24, 48, and 72 h (2.7 ± 0.8 vs. 3.9 ± 0.6, respectively, P < 0001).
Conclusion: Administration of nefopam effectively reduces lower 
extremity dysesthesia within 72  h after surgery in geriatric patients. 
However, there was no statistically significant effect on pain at the sur-
gical site. The significantly higher satisfaction with postoperative pain 
control in the nefopam group than in the control group is thought to 
be due to a significant decrease in leg dysesthesia.
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Introduction: In view of global warming, reducing consumption of 
volatile anesthetics (VAs) seems eminent. This can be achieved by 
rebreathing from a circle system, but also by anesthetic reflection[1]: 
The Sedaconda-ACD-S (ACD,Sedana Medical, Danderyd, Sweden), 
connected between ventilator and the patient, retains approx. 80% 
of exhaled isoflurane during expiration and releases it back to the 
patient during the next inspiration[2], thereby reducing consumption 
compared to low flow anesthesia[3]. We tested whether consumption 

could be further reduced by warming the reflector during inspiration 
and cooling during expiration.

Methods: The isoflurane concentration C was measured inside the test 
lung after equilibration over 5 min and averaged,repeated three times 
on different days. Settings: 500 ml tidal volume, 10 bpm, 21% O, Iso-
flurane infusion rates (IR): 0.5,1.0, 2.0 and 5.0 mL/h. Under “optimized 
conditions”, the ACD was exposed to 37  °C dry air during inspiration 
and to 14  °C cold air during expiration. C was compared with T-tests 
for each IR.
Results: Cyclic heating and cooling the ACD considerably increased 
the achieved CISO for all IR studied (Fig.. 2, all P < 0.001).Interpolation 
of data showed that for achieving 0.4 (0.6) Vol% isoflurane, IR can be 
reduced by 44% (42%).

Conclusion: Cyclic heating and cooling considerably increases the 
efficiency of the anesthetic reflector and reduces consumption of VAs 
by almost half in a test lung model. With a miniaturized set up for cool-
ing, this method carries apotential for further saving VAs in clinical 
practice in the OR as well as for inhaled sedation in the ICU.
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Introduction: Military anti-shock trousers (MAST) was used for aug-
ment venous return (VR) in combat casualty care. Basically, it improves 
hemodynamic by increased mean systemic pressure (Pms) cause 
increase in MAP and suggested in septic shock patients when phar-
macologic venous thromboembolism is contraindicated. No study of 
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hemodynamics effect and clinical outcome compared with flat posi-
tion in patients with shock during resuscitation.
Methods: Randomized, single blind, prospective cohort and com-
parison study on experimental design. 60 patients with shock were 
included in this analysis. 30 patients were performed MAST by use of 
pneumatic leg compression pressure 40  mmHg during and until fin-
ish resuscitation compared with the flat position and measured for 
hemodynamic variables immediately after finish resuscitation. Primary 
outcome was difference in hemodynamic variables and secondary 
outcome was mean days in ICU stay.
Results: There was no difference in baseline characteristics in hemo-
dynamic variables. MAST significantly increased all hemodynamic 
variables after resuscitation. Compared to the flat position, MAST 
significantly increased CO [3.29 (2.64, 3.93) vs. 0.34 (0.26,0.42) L/min, 
p =  < 0.001], SV [9.87 (8.68, 11.05) vs. 1.91 (1.15, 2.67) L, p < 0.001], 
MAP [7.9 (5.8, 10) vs. 1.67 (0.82, 2.52) mmHg, p < 0.001], SVR [26.87 
(21.13, 32.6) vs. 11.13 (8.99, 13.27) dyn.s/cm5, p < 0.001], FTc [43.23 
(37.15, 49.32) vs. 10.93 (7.96, 13.9), p < 0.001], SD [2 (1.76, 2.24) vs. 0.7 
(0.57, 0.83), p < 0.001] and PV [11.07 (9.41, 12.73) vs. 5.57 (4.27, 6.87), 
p < 0.001] and MAST was significantly less mean days in ICU than flat 
position [4 ± 1.29 vs. 6 ± 1.11, p < 0.001].
Conclusion: In patients with acute circulatory failure, MAST signifi-
cantly increased all hemodynamic variables during resuscitation and 
associated with less mean days in ICU.
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Introduction: The use of extracorporeal life supports (ECLS) for cardiac 
and respiratory failure has increased in recent years, specially during 
the SARS-CoV-2 pandemic, improving outcomes in selected patients. 
However, major bleeding remains one of the main complications 

leading to increased morbidity and mortality in this population. 
Acquired von Willebrad disease (aVWD) has been described during 
long-term mechanical circulatory support. However, there is little evi-
dence on its development during short-term support.
Objectives: To investigate the primary hemostasis alterations profile 
in patients with short-term ECLS and its potential treatment in case of 
bleeding complications.
Methods: Patients who received ECLS from June 2020 to May 2022 in 
the Cardiovascular and Medical intensive care unit (ICU) of a University 
Hospital in Barcelona were prospectively included. Primary hemostasis 
was evaluated by: i) VWF antigen (VWF:Ag) and activity (VFW:GPIbM) 
measurement (immunoturbidimetry); ii) VWF multimers analysis (aga-
rose-gels and immunoblotting); iii) Platelet functional analysis (PFA-
200) and iv) Platelet activation (CD62P and CD63 expression by flow 
cytometry). Studies were performed 24 h after implant, every 7 days, 
and in the first week after ECLS explant. T-TAS®  was used for hemo-
stasis analysis in samples from bleeding patients, before and after  in 
vitro addition of purified VWF.
Results: Twenty-five patients were included: 20 patients received 
venovenous and 5 patients venoarterial ECLS. After 24  h of ECLS 
implant, all patients showed increased VWF:Ag levels and prolonged 
PFA occlusion times, independently of platelet counts. In 60% of 
patients, altered VWF:GPIbM/VWF:Ag ratio (< 0.7) and loss of VWF high 
molecular weight multimers (HMWM) were observed. No significant 
changes in CD62P expression were detected in platelets from patients 
with ECLS compared to control (mean ± SD of 4.34 ± 2.2 vs. 3.27 ± 0.6, 
respectively; p = 0.3). Thirteen patients presented bleeding events;  In 
vitro  addition of purified VWF to their samples significantly reduced 
the T-TAS occlusion time (776 s ± 207 s vs. 1161 s ± 251 s, Mean ± SD, 
post vs. pre, respectively; p < 0.05). All patients showed normalization 
of VWF:GPIbM/VWF:Ag ratio (> 0.7), HMVM and PFA values after ECLS 
removal.
Conclusion: ECLS caused primary hemostasis alterations, leading 
to aVWD and platelet activation,  solved early after support removal. 
Hemostatic efficiency in ECLS bleeding patients was corrected  in 
vitro by providing functional purified VWF.
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Introduction: Coronavirus disease 2019 (COVID-19) involves differ-
ent organs [1]. Here, proteome analysis can offer a precise method to 
analyze a wide range of proteins providing further insight to different 
metabolic, immunologic and inflammatory pathways [2]. In the inten-
sive care unit (ICU) around 50% of patients with COVID-19 suffer from 
delirium [3]. Thus, protein profiling may eluate new biomarkers or spe-
cific protein pattern.
Objectives: To assess the protein profile of COVID-19 patients with 
and without delirium at admission treated in the ICU.

https://doi.org/10.1016/j.bcmd.2020.102526
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Methods: In this prospective observational cohort study (ethics 
approval EA2/066/20; DRKS00021688) SARS-CoV-2 infected patients 
treated at the ICU from March 2020 to June 2020 were eligible for 
inclusion. Delirium at admission was diagnosed by positive delirium 
screening with the Confusion Assessment Method for Intensive Care 
Unit (CAM-ICU) or by oversedation defined as a Richmond Agitation 
Sedation Scale (RASS) < -2. From all patients three biosamples for 
proteome measurement were taken per week. The proteome meas-
urements were done by mass spectrometry-based analysis and the 
log2-based transformed concentrations were further analyzed.
Results: We included 70 ICU-patients in our final analysis, 42 patients 
with delirium and 28 patients without delirium. Patients with delirium 
at admission had higher SOFA-score without Glasgow-Coma-Scale [8 
(7–12) vs. 5 (3–6), p = 0.01] and were more often invasively ventilated 
at admission [30 (71.4%) vs. 1 (3.6%), p = 0.01]. Mortality did not differ 
between groups [4 (9.5%) vs. 4 (14.3%), p = 0.82]. Out of 284 proteins, 
18 were significantly different between patients with delirium and 
without delirium. The abundance of proteins (median; IQR) involved in 
lipid metabolism [APOC3 (11.3; 11–11.8 vs. 10.9; 10.5–11.3), APOE (9.7; 
9.4–10.6 vs. 9.4; 9.2–9.6), AZGP1 (10.3; 10–10.6 vs. 9.9; 9.7–10.1)], in 
impaired kidney function [CST3 (6.5; 5.9–7.1 vs. 5.9; 5.4–6.6)], in immu-
nological and inflammatory function [PIGR (6.7; 6.1–7.1 vs. 6; 5.6–6.4), 
AMBP (10.9; 10.6–11.2 vs. 10.6; 10.5–10.8), C2 (8.1; 7.9–8.3 vs. 7.9; 7.6–
8), B2M (8; 7.3–8.8 vs. 6.4; 6.1–7.5), SERPINF1 (8; 7.8–8.2 vs. 7.7; 7.5–7.9), 
LYZ (5.7; 5.3–6.2 vs. 5; 4.8–5.7)] as well as in retinol metabolism [RBP4 
(8.9; 8.3–9.5 vs. 8.3; 7.7–8.8)] were elevated in patients with delirium vs. 
those without. Conversely, concentration of somatotrop [CLEC3B (5.6; 
5.4–6 vs. 6.1; 5.8–6.5)], immunological protective proteins [HPX (12.7; 
12.4–13 vs. 13; 12.8–13.2)], IGHG2.IGHG3.IGHG4 (12.3; 12–12.7 vs. 12.8; 
12.6–13.1), IGLV2.8 (7.9; 7.2–8.4 vs. 8.3; 8–8.9), IGHM (11.5; 10.8–11.9 vs. 
12; 11.5–12.3)] as well as proteins involved in anticoagulation (LPA.PLG 
(6.4; 6–6.6 vs. 6.6; 6.4–6.8), CD5L (9.2; 8.6–9.5 vs. 9.8; 9.1–10.2)] were 
reduced in patients with delirium vs. those without.
Conclusion: ICU patients with COVID-19 and delirium at admission 
demonstrated a higher rate of organ impairment and showed different 
protein patterns involving different pathways compared to patients 
without delirium.
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Introduction: Mitochondrial dysfunction is a hallmark of both critical 
illness and propofol infusion syndrome [1, 2] and may be aggravated 
by noradrenaline.
Objectives: We investigated the effects of noradrenaline on mito-
chondrial biology in human skeletal muscle cells with and without 
propofol-induced mitochondrial dysfunction.

Methods: Human skeletal muscle cells were isolated from vastus lat-
eralis biopsies from patients undergoing elective hip replacement 
surgery (n = 14) or healthy volunteers (n = 4). After 96  h exposure to 
propofol (10 µg/mL), noradrenaline (100 µM), or both, energy metabo-
lism was assessed by extracellular flux analysis and substrate oxidation 
assays using [14C] palmitic and [14C(U)] lactic acids. Mitochondrial 
mass, membrane potential, morphology and reactive oxygen species 
production were analysed by confocal laser scanning microscopy.
Results: Propofol moderately reduced mitochondrial mass and 
induced mitochondrial dysfunction including profound inhibition of 
exogenous fatty acid oxidation and a reduction of maximum electron 
transfer chain capacity and ATP synthesis. Noradrenaline exposure 
increased mitochondrial network size and turnover in both propofol 
treated and untreated cells as apparent from increased co-localisation 
with lysosomes. After adjustment to mitochondrial mass, noradrena-
line did not affect mitochondrial functional parameters in naïve cells, 
but it significantly reduced the degree of mitochondrial dysfunction 
induced by propofol co-exposure, including restoration of fatty acid 
oxidation capacity. Both propofol and noradrenaline reduced mito-
chondrial membrane potential and increased reactive oxygen species 
production, but their effects were not additive.
Conclusion: Noradrenaline prevents rather than aggravates propofol-
induced impairment of mitochondrial functions in human skeletal 
muscle cells. Its effects on bioenergetic dysfunctions of other origins, 
such as sepsis, remain to be demonstrated.
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Introduction: Intensive care unit-acquired weakness (ICUAW) is 
a phenomenon seen in many critically ill patients, causing pro-
longed intensive care unit (ICU) stay and overall hospitalization 
period as well as increased morbidity and mortality and an impaired 
long-term outcome. Perioperatively risk factors are likewise and 
may cause muscular impairment. Our published pilot trial “Periop-
eratively Acquired Weakness” (POAW) (1) showed significant weak-
ness and decreased functional independent measures in non-ICU 
patients undergoing elective surgery for the first time. Our goal 
was to confirm our earlier results and expand the knowledge about 
POAW.
Objectives: Evaluation of a perioperatively acquired muscle weakness 
with decreased functional capacity due to the risk factors during peri-
operative process.
Methods: In this prospective, clinical, observational trial a total of 100 
patients undergoing elective surgery were included and examined 
preoperatively, at postoperative day one (POD1), and at hospital dis-
charge or latest at postoperative day seven (POD7/D). We measured 
hand grip strength by dynamometry and strength assessment using 
the MRC scale. The patient´s muscle function was assessed by func-
tional independence measure (FIM). Ethics vote Charité EA2/221/17, 
trial registration www. drks. de DRKS00015637.

http://www.drks.de
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Results: We included 100 patients. Age (53 [39/62]) with 54% male 
and 46% female. In our study cohort, we see a hand grip strength in 
decreased range preoperative with median 95% [83%/108%] com-
pared to standard values published by Dodds et  al.(2). At POD1 we 
see a significant weakness compared to preoperative with median 
89%[79%/105%] (p = 0,02) and at POD7/D median 90%[79%/112%] 
(p = 0,034). Additionally the strength assessment of 12 muscle groups 
on the upper and lower extremities using the MRC score showed 
significantly decreased scores on POD1 compared to the preopera-
tive assessment (p < 0,001) and did not reach initial values at POD7/D 
(p = 0,001). This significance is even more impressive because of the 
short duration of anaesthesia (median duration 102 min) while dura-
tion of anaesthesia shows a significant correlation with the develop-
ment of muscle weakness, where a longer duration was more likely 
to cause muscle impairment (p = 0,006). The results from the FIM 
questionnaire showed no significant difference in our cohort when 
comparing preoperative to postoperative scores of patients (POD7/D) 
(p = 0.072). So although we can show a clinically measurable weak-
ness, this has no significant effect on patient´s overall functional 
outcome.
Conclusion: We can confirm the development of perioperatively 
acquired weakness from our pilot trial as indicated by significant 
decreased handgrip strength and significant decreased MRC-scores on 
POD1 as well as POD7/D in this new cohort. Duration of surgical proce-
dure seems to be a risk factor.
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Introduction: Poor sleep quality in the intensive care unit (ICU) is 
known to be associated with increased morbidity and mortality. Both 
environmental and physiological factors are thought to play an impor-
tant role. However, little is known about the changes in sleep quality in 
patients recovering from critical illness.
Methods: Patients admitted to the medical ICU of a university-affil-
iated hospital between July 2017 and April 2021 were enrolled in a 
prospective cohort study. ICU survivors who completed Korean Rich-
ards-Campbell Sleep Questionnaire (K-RCSQ) at two-time points; ICU 
discharge and hospital discharge (or the 28th day from ICU discharge) 
were included. Participants with an increase of 10 or more total 
K-RCSQ scores after ICU discharge were grouped as improvement in 
sleep quality group and others were classified as lack of improvement 
in sleep quality group.
Results: A total of 52 participants were included in this study. The 
mean total K-RCSQ score at the time of ICU discharge and hospital 
discharge was 48.0 ± 8.5, and 54.3 ± 23.2, respectively. Of the K-RCSQ 
subscales, RCSQ 2 (the falling asleep domain) was significantly higher 
at the time of hospital discharge compared to at the time of ICU dis-
charge (56.7 ± 27.8 vs. 46.3 ± 32.8; p = 0.04). The perceived noise 
assessment score was also significantly higher in the ICU, compared 
to general wards (35.3 ± 28.6 vs. 24.6 ± 25.5; p = 0.03). Among the 52 
participants, 27 (51.9%) showed improvement in sleep quality. The 
improvement group were given less antipsychotics during their stay 
in the ICU compared to the lack of improvement group (1 [3.7%] vs. 8 
[32.0%]; p = 0.01).

Conclusion: Although the mean total K-RCSQ score was not different, 
ICU survivors reported significant improvement in falling asleep after 
ICU discharge. Improvement in sleep quality after ICU discharge may 
be associated with the use of antipsychotics during the ICU stay.
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Introduction: Traumatic brain injury patients are prone to osmotic 
and electrolyte disturbances1 and hence require a unique approach to 
fluid management2.
Objectives: To compare goal-directed therapy and conventional 
hemodynamic based therapy on total intra-operative fluid adminis-
tered during decompressive craniectomy.
Methods: Prospective randomized controlled trial was accruing 64 
adult patients with TBI undergoing decompressive craniectomy. Goal 
directed fluid therapy (GDT): Flo Trac, EV-1000 device (Edwards Lifes-
ciences, Irvine, CA) to monitor Stroke volume variation, Cardiac index 
and mean arterial pressure.Conventional fluid therapy: Crystalloid 
infused at a rate of 2 ml/kg/hour with target MAP > 70 mm of Hg.

Results: There was a numerical difference in total fluid administered 
between both the groups but did not prove to be statistically sig-
nificant (p = 0.511). No significant difference in intraoperative blood 
loss,urine output,lactate levels, haematocrit levels, total ventilator days 
(p = 0.115), total ICU days (p = 0.294), total hospital days (p = 0.311), 
Average FOUR score (p = 0.172), GCS at discharge (0.663) and GOS at 
3 months post-discharge (p = 0.589). Overall mortality was 4 patients 
in group A (12.5%) and 7 patients in group B (21.8%) died.
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Conclusion: No statistically significant difference between the 
total intraoperative fluid administered between both the groups 
was observed. Quest for ideal fluid regime in traumatic brain injury 
patients it still ongoing.
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Introduction: Volatile sedation is unknown for most of the intensive 
care units. However, it could be useful to minimize sedation drugs, 
adverse events and provide pulmonary benefits. In this study, we 
describe our experience using sevoflurane in a third level Spanish hos-
pital during COVID-19 pandemic.
Objectives: To clarify Sevoflurane inhalation sedation safety and 
efficacy severe COVID-19 critical patients.To clarify Sevoflurane 
inhalation sedation safety and efficacy severe COVID-19 critical 
patients.
Methods: 15 patients with severe COVID-19 sedated with inhaled 
sevoflurane were studied for safety and efficacy. Sedation was admin-
istered by ANACONDA® device (same filter in all ventilators). Pul-
monary mechanics (peak pressure, plateau pressure, delta pressure 
and compliance), ventilation data by arterial gasometry (CO2) and 
hemodynamic repercussion (Norepinephrine in mcg/Kg/min pre-
administration, one hour, 12  h and 24  h after starting sevoflurane 
infusion) were collected. Sedation target, renal repercussion and the 
need of adjuvant sedation was also collected. Descriptive analysis 
was expressed as means (standard deviation) for normally distributed 
quantitative variables, medians (interquartile range) for non-normally 
distributed quantitative variables, and percentages for qualitative vari-
ables. Pearson`s correlation was used to assess interrelation between 
quantitative variables.
Results: Age 60.6 ± 6.7  years. Men 66,6%. SOFA 4.1 ± 1.1. Pre-sevo-
flurane Invasive mechanical ventilation 5.4 ± 3.4  days. Sevoflurane 
dose 6.6 ± 1.5  ml/h. Tidal volume 6  ml/kg. Pearson’s correlation was 
adequate for sedation target, monitored by BIS (parameters analysed 
at one, twelve and 24  h after starting sevoflurane and BIS data) in 
100% of our patients, without adjuvant sedation. Renal failure was not 
observed.

Pearson´s 
correla-
tion

p

Peak pressure Pre ßà peak pressure 1 h 0.94  < 0.00

Peak pressure Pre ßà peak pressure 12 h 0.63  < 0.05

Peak pressure Pre ßà peak pressure 24 h 0.26 0.3

Plateau pressure Pre ßàPlateau pressure 1 h 0.65  < 0.05

Plateau pressure Pre ßàPlateau pressure 12 h 0.75  < 0.00

Plateau pressure Pre ßàPlateau pressure 24 h 0.73  < 0.00

Compliance pre ßà compliance 1 h 0.95  < 0.00

Compliance pre ßà compliance 12 h 0.96  < 0.00

Compliance pre ßà compliance 24 h 0.86  < 0.00

Delta pressure pre ßà Delta pressure 1 h 0.93  < 0.00

Delta pressure pre ßà Delta pressure 12 h 0.93  < 0.00

Delta pressure pre ßà Delta pressure 24 h 0.67  < 0.03

Norepinephrine pre ßà norepinephrine 1 h 0.98  < 0.00

Norepinephrine pre ßà norepinephrine 12 h 0.89  < 0.00

Norepinephrine pre ßà norepinephrine 24 h 0.89  < 0.00

pCO2 pre ßà pCO2 1 h 0.83  < 0.00

pCO2 pre ßà pCO2 12 h 0.8  < 0.00

pCO2 pre ßà pCO2 24 h 0.55 0.034

Conclusion: Inhalation sedation with sevoflurane is safe and effec-
tive in patients with severe COVID-19. Using ANACONDA® device, an 
increase in Peak pressure and pCO2 was observed.
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Introduction: Severe Acute Respiratory Syndrome Coronavirus-2 
(SARS-CoV-2) related pneumonia and the associated systemic compli-
cations are responsible for still high mortality in patients admitted to 
the intensive care unit (ICU).
Objectives: The aim of this single-center observational, retrospective 
study  was to describe clinical characteristics and laboratory param-
eters of critically ill patients with  severe Coronavirus Disease 2019 
(COVID-19) during the first ten days of ICU admission and their asso-
ciation with outcome.
Methods: Local Ethic Committee approved the study protocol. Adult 
critically ill patients consecutively admitted to our university ICU 
with  severe COVID-19 pneumonia from  March 2020 to September 
2021 were enrolled in the study. Data were divided according to the 
four registered pandemic waves. Demographic data, comorbidities, 
physiological variables, ICU length of stay (LOS), and laboratory param-
eters during the first ten days of ICU admission were collected. Clinical 
data were evaluated in univariate analysis according to ICU mortality 
as measure of outcome. In multivariable logistic regression model, we 
entered in the model variables which reached 0.1 level of significance.
Results: A total of 268 adult patients were enrolled. Mortality was 60, 
88, 74 and 77% in the four waves (p = 0.05) and ICU-LOS was 34,13, 9 
and 9  days, respectively (p = 0.001). Univariate analysis showed that 
non-survivors were older (73 ± 10 vs 60 ± 12  years; p = 0.001), had 
higher incidence of diabetes (34 vs 16%; p = 0.004) and chronic res-
piratory disease (14 vs 9%; p = 0.014). ICU-LOS was longer in survivors 
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(27 (IQR 30) vs 9 (8) days; p = 0.001). At admission, non-survivors 
had higher LDH (679 vs 446  mU/ml; p = 0.001), IL-6 (73 vs 32  pg/ml; 
p = 0.001), d-dimer (2.28 vs 1.42  μg/mL; p = 0.002), Troponin T (38 vs 
11  pg/ml; p = 0.001), creatinine (1 vs 0.7  mg/dL; p = 0.002), BUN (73 
vs 50  mg/dL; p = 0.001), myoglobin (171 vs 64  ng/ml; p = 0.002) and 
glycemia (166 vs 139  mg/dL; p = 0.001) than non-survivors. In mul-
tivariable analysis, age [OR1.10;  C.I.  1.065–1.135], diabetes [2.345; 
1.011–5.441]  and  LDH [1.002;1.001–1.003] remained predictors of 
ICU mortality. Temporal profile of laboratory data showed: higher but 
decreasing procalcitonin level in the first wave and low but increasing 
levels in the following ones; low and decreasing albumin levels in all 
the studied waves; high BUN and myoglobin levels in all the waves; 
higher IL6 levels in first wave than in the others; high d-dimer level in 
all the waves, and increasing trend in the fourth wave.
Conclusion: In severe COVID-19 ICU patients, age, diabetes and LDH 
are significant predictors of outcome.
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Introduction: Acute abdominal pain is one of the commonest reasons 
for presentation to ED. The older individuals carry a higher mortality 
rate, with complex pathologies. Amongst the different acute abdomi-
nal presentations, abdominal aortic aneursym carries considerable 
mortality in the older population. This lead to the National AAA Sur-
veilance Programme (NAAASO) for men over the age of 65  years for 
AAA screening. The use of ultrasound by emergency physicians is 
becoming increasingly popular in the UK. The immediacy and availa-
bility of bedside ultrasound in the emergency department means that 
critical management decisions can be made earlier.
Objectives: Primary outcome: To study the prevalence of AAA in 
patients presenting to our emergency department with abdominal 
pain, renal colic and back pain Secondary outcome: To assess the com-
mon presentation pattern of AAA, course in hospital, all cause mortal-
ity, re-presentation rates and vascular referral rates.
Methods: Retrospective assessment of patients presenting to BVH 
emergency department over 6  months from January 2021 to June 
2021 was collected. Any patient over the age of 50 presenting with 
abdominal pain, renal colic or back pain was deemed suitable for the 
study. We further assessed the patient groups on their presentation for 
the need to be indicated for a bedside USS as follows Inclusion crite-
ria included unexplained abdominal pain, renal colic and back pain in 
individuals over 50  years. Exclusion criteria was age < 50,known AAA 
but asymptomatic / abdominal pain attributable to alternate diagno-
sis, Pregnant women, documented evidence of recent AAA.
Results: Between January 2021 and June 2021, around 920 patients 
presented with abdominal pain, renal colic and back pain ( as triaged 

at first point of contact). There were about 42 renal colics, 65 flank 
pains and 179 back pains and 636 other abdominal pain. Of the 
920 patients, the prevalence of Abdominal aortic aneurysm was 20 
patients (2.1%). Of the 20 patients, 15 were male and 5were female. 
Diagosis had been obtained by bedside USS in only 6 patients ( 30%), 6 
patients (30%) went straight to CT scanner and no imaging performed 
at all in 8 patients (60%). The 8 patients were identified on subsequent 
investigations in the community or specilaity review.4 cases had dis-
cussion with the tertiary vascular centre and all 4 were arranged for 
transfer to the same center from AE. There was 4 patients (20%) with 
an all-cause mortality within 30  days. Of the 4 patients, 3 (15%) suc-
cumbed to the current illness, while 1 patient had died of complica-
tions from heart failure. Meanwhile, the overall all-cause mortality in 
the 920 patients was around 56.3%
Conclusion: The prevalence of AAA between January 2021 and 
December 2021 was about 2.1%, which is higher than the prevalence 
reported in NAASP. The mortality due to AAA was 15% compared to 
5.63%
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Introduction: Routine screening for the presence of delirium in criti-
cally ill patients is a recommendation found in multiple international 
guidelines and expert statements [1,2]. Previous data have suggested 
discrepancies between the results of routine bedside delirium screen-
ing compared to an evaluation by a trained expert [3,4]. This has sig-
nificant potential implications for targeted qualityt improvement 
projects aiming at optimal detection of delirium in an intensive care 
unit (ICU) cohort.
Objectives: To assess the performance of routine delirium screen-
ing as compared to screening by a trained expert in a large European 
cohort and to evaluate the effects of a delirium teaching module on 
this performance.
Methods: This is an exploratory, preplanned, secondary analysis of the 
Enhancing European Management of Analgesia, Sedation, and Delirium 
(EuMAS) study (ClinicalTrials: NCT03553719), which assessed delirium, 
pain, and sedation (PAD) management for patients across 12 European 
centers at 3 cross-sectional time points. Between the first and second 
time point, centers received a structured, 6-week PAD training. At each 
time point, delirium screening results documented in the patient chart 
were collected and included patients were screened for the presence of 
delirium by a study expert using the Confusion Assessment Method for 
the ICU (CAM-ICU). Results of the documented screening exam and the 
expert assessment were subsequently compared for congruency.
Results: We analyzed 158, 127, and 100 expert and routine CAM-ICU 
delirium screenings for patients with at least one rating in assess-
ment periods 1, 2, and 3, respectively across 12 ICUs. There were no 
significant differences in baseline characteristics between timepoints. 
Cohen’s kappa κ, which was used to quantify the interrater reliability, 
was 0.694 (95% CI 0.511–0.886) for assessment period 1, which could 
be quantified as substantial interrater reliability [5]. In assessment peri-
ods 2 and 3, Cohen’s kappa κ was 0.526 (95% CI 0.316–0.736) and 0.545 
(95% CI 0.329–0.762), respectively, corresponding to moderate inter-
rater reliability [5] (Table 4).
Table  4. Interrater reliability of routine and expert delirium assess-
ments, by assessment period.

Assessment 
period

Cohen’s kappa κ [95% CI] Standard error n

1 0.698 [0.511; 0.886] 0.095 158

2 0.526 [0.316; 0.736] 0.106 127

3 0.545 [0.329; 0.762] 0.109 100

Cohen’s kappa κ was calculated without the use of weights, by using 
all available cases (all subjects with at least one rating) to determine 
the expected agreement, and by constructing design-based confi-
dence intervals. Using deterministic benchmarking, 0.41–0.60 can be 
described as moderate, and 0.61–0.80 as substantial interrater reliability 
[5].
Conclusion: In this cohort of 12 European hospitals, the agreement 
between routine delirium screening and the screening performed by 
a trained expert were compared. The interrater reliability was overall 
moderate to substantial and did not improve significantly throughout 
the course of the study and across training periods. Future studies will 
need to assess methods to improve the quality of bedside delirium 
screening in critically ill patients.
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Introduction: in patients admitted to the ICU and especially in those 
who survived COVID-19, serious sequelae have been observed in the 
physical, mental and cognitive spheres (1)(2). As a preventive measure 
to reduce the impact of these conditions, it has been shown that the 
application of the ABCDEF bundle during the stay in the ICU allows us 
to reduce the involvement of these 3 levels in our patients.(3)(4).
Objectives: to analyze risk factors, clinical course, and outcome, 
including annual neuropsychological, cognitive, and physical post-ICU 
discharge in pts. with coronavirus disease 2019 (COVID-19) infection 
admitted to an ICU where the ABCDEF bundle is implemented as a 
routine standard of care for all patients.
Methods: A retrospective, descriptive study for 12  month (Jan-Dec.20) 
of pts. with COVID-19 admitted to a 16 beds intensive care unit (ICU). 
Exclusion criteria: pre-existing mental illness, pts. who required trans-
fer to another ICU, and pts. who were died during ICU stay. The data we 
collected from the patients were: age, sex, body mass index, prognos-
tic severity scales (Apache-II and Saps-3), underlying diseases, need for 
mechanical ventilation (IMV) and its duration, use of muscle relaxants 
(MR), need to prone position, complications, maximum dose of mida-
zolam (MDZ) and other neuroleptics. We used pain-indicating behavior 
scale (ESCID),  Richmond  Agitation-Sedation  Scale (RASS)  to identifie 
levels of agitation and sedation and Confusion Assessment Measure for 
ICU(CAM-ICU) to measure Delirium. We collected whether rehabilitation 
had begun during the ICU stay and the start date, in addition to indi-
cating whether there had been a family presence. The relationship with 
the presence of physical, cognitive or affective alterations after hospi-
talization discharge, were analyzed. Values are presented as percentage, 
mean, and medians with interquartile range (IQR). The independence of 
the variables was established with a significance level of p < 0.01, using 
the chi-square test or the Student’s test, depending on their category. All 
analyses were done with IBM SPSS Statistics for macOS, version 25.
Results: A total of 100 pts., out of a total of 159 pts. with COVID-19 
admitted to the unit during this period, were analyzed. General char-
acteristics: 67% males, mean age: 58  years (34–79), mean admission 
APACHE II: 12 points (2–22), median admission SAPS3: 50 points (IQR: 
21–58), 78% pts. needed for IMV, duration of IMV: 19 days (IQR: 8–33), 
median ICU stay in intubated pts.: 24 days (IQR: 11–39), median hospi-
tal stay in intubated pts: 36 days (IQR:21 -54). CAM ICU resulted posi-
tive for delirium (CP) in 56% pts., all of them were intubated pts. There 
is a correlation between the presence of delirium  duration of coma, 
11 days (IQR: 6–21), 8 days (IQR: 7–16), presented (CP)Vs nonpresented 
(CN)(95% CI, P < 0.001), maximum dose of midazolam, 192  mg (IQR: 
120–331), 70 mg (IQR: 46–168), CP vs CN (95% CI, P < 0.001), and dura-
tion of administration, 15 days (IQR: 10–26), 6 days (IQR: 3–8), CP vs CN 
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(95% CI, P < 0.001), presence of complications, need prone, RASS and 
ESCID, and affective sequela (all 95% CI, P < 0.001). 87% of our patients 
receive rehabilitation during their ICU stay with a median start time 
of 20 days (IQR 9–31) All our relatives had family support throughout 
their stay in the ICU. We have not found statistical significance in the 
rest of the variables analyzed (p > 0.05).
Conclusion: Despite the difficulty of applying the ABCDEF bundle in 
the ICU and especially during the pandemic, we have seen in our unit 
a great commitment in the measures we adopted, such as family pres-
ence or the starting of rehabilitation, as well as measuring the values 
of daily scales for the evaluation and early detection of pain and delir-
ium. Detecting in the later correlation its presence and the duration 
of the coma, the dose and duration of benzodiazepines  dispensed.
So, we have found a significant relationship between the presence of 
delirium and the days of sedation, daily dose and duration of benzodi-
azepines in continuous perfusion.
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Introduction: The choice between invasive mechanical ventilation 
(MV) and non-invasive mechanical ventilation (NIV) in COVID-19 
patients has been a topic of discussion during the current pandemic. 
After 2  years, the fear of aerosolization has decreased and there is a 
trend towards a more conservative use of MV in these patients. How-
ever, there are very little studies reflecting patient results.
Objectives: To analyze the results of patients with acute respiratory 
failure caused by COVID-19 pneumonia hospitalized in an Intensive 
Care Unit (ICU) with the necessity of ventilatory support, and compare 
the results of the patients treated with MV and NIV.
Methods: Retrospective observational study comparing patients 
admitted to a polyvalent ICU with a diagnosis of COVID-19 pneumonia, 
between August 2020 and May 2021, who received ventilatory support. 
Patients were divided into 3 groups: (G1) MV upon admission (G2) treat-
ment with NIV only and (G3) failure of NIV after a period of more than 
24 h, with subsequent need for MV. The demographic and clinical char-
acteristics of the 3 groups were compared. Results were adjusted by 
modeling to control the effect of confounding variables. Patients with 
limitation of life-sustaining care were excluded from the study.
Results: A total of 183 patients were included (n G1: 41, G2: 104 and 
G3: 38), 28.4% were men, with a mean age of 61.5 ± 12.1 years, APACHE 
II of 11.6 ± 5.8 and Barthel of 96.8 ± 7.15. As relevant comorbidities, we 

found obesity 46.4% (BMI: 30.3 ± 5.5), hypertension in 51.9%, diabetes 
in 23% and respiratory pathology in 19.3% of patients. At admission, 
13.6% of patients had mild ARDS, 71% moderate, and 15.3% severe.
Conclusion: In our series, no significant differences were found in 
the days of MV between patients treated with MV in the first 24 h of 
admission and patients with NIV failure and subsequent need for MV. 
The NIV failure rate was 26.7%. According to our results, an initial NIV 
test does not increase the days of MV, on the other hand, it avoids a 
considerable percentage of intubations and, consequently, their 
complications.
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Introduction: Half of patients undergoing mechanical ventilation 
(MV) in the intensive care unit report a dyspnea of moderate to severe 
intensity, which causes immediate suffering and post-traumatic stress 
disorders. Dyspnea has two distinct components, a sensory compo-
nent and an emotional component. Our objective was to evaluate 
and to compare the respective impact of a modulation of the sensory 
component (respiratory afferents) and the emotional component 
(extra respiratory auditory and sensory stimulations) on the intensity 
of dyspnea in critically ill patients undergoing MV, either invasive or 
non-invasive.
Methods: Patients MV for more than 48  h with a dyspnea inten-
sity ≥ 40  mm on a visual analog dyspnea scale (Dyspnea-VAS) were 
included. We studied the following interventions: 1) increase of pres-
sure support level by 5 cmH2O vs. baseline ventilator settings as a 
control (sensory component), 2) a relaxing standardized music piece 
vs. a "pink" noise as a control (emotional component), and 3) fresh 
air directed toward the face vs. the thigh as a control (emotional 
component). A washout period separated each condition. Dyspnea 
was assessed with the Dyspnea-VAS and the A1 score of the Multidi-
mensional Dyspnea Profile. The respiratory drive was assessed by the 
P0.1 and electromyographic activity of the Alea Nasi and parasternal 
muscles.
Results: We included 46 patients, 19 tracheostomized, 18 intubated 
and 9 under non-invasive ventilation. Median (interquartile range) 
age was 63 years (54–73) and duration of mechanical ventilation was 
33 days (7–49). Compared to their respective control group the three 
intervention decreased Dyspnea-VAS: 1) pressure support increment 
20 [20–40] mm vs. 70 [60–80], p < 0.0001, 2) auditory stimulation 40 
[20–40] vs. 70 [60–80], p < 0.0001 and 3) sensory stimulation 40 [30–50] 
vs. 60 [50–80], p < 0.0001). Compared to their respective control group 
the three interventions decreased A1: 1) pressure support increment 5 
[4–6] vs. 7 [6–8], p < 0.0001, 2) auditory stimulation 2 [0–2] vs. 7 [6–8], 
p < 0.0001 and 3) sensory stimulation 3 [2–4] vs. 7 [6–8], p < 0.0001. 
The electromyographic activity of Alea nasi and parasternal muscles 
decreased significantly after pressure support increment (p < 0.0001 
for both) but did not change during auditory and sensory stimulation. 
P0.1 decreased more markedly with pressure support increment (3.7 
[2.7–5.1] cmH2O vs. 6.5 [6.0–8.1], p < 0.0001) than with auditory (6.0 
[5.7–7.4] vs. 6.3 [6.0–7.7], p = 0.002) and sensory (6.0 [5.3–7.6] vs. 6.5 
[5.7–7.7], p = 0.001) stimulation.
Conclusion: In critically ill MV patients, auditory and sensory extra-
respiratory stimulations decreased dyspnea without decreasing res-
piratory drive, suggesting a mechanism involving a modulation of the 
emotional component.
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Introduction: Up to 70% of intensive care unit patients report thirst. 
Thirst provokes the urge to drink fluids. This multidimensional symp-
tom is described in terms of intensity and dry mouth. Few studies have 
investigated thirst relief in intensive care unit patients and none has 
focused on mechanically ventilated (MV) patients Relieving thirst usu-
ally involves giving the patient something to drink; unfortunately, in 
this population, it is difficult to meet this need and alternative inter-
ventions are needed. Our objective was to evaluate and to compare 
the impact of auditory and a sensory stimulations on the intensity of 
thirst in critically ill patients undergoing invasive or non-invasive MV. 
This is an ancillary study of the “Sensopnea 2” study.
Methods: Patients MV for more than 48  h with a dyspnea inten-
sity ≥ 40  mm on a visual analog dyspnea scale (Dyspnea-VAS) were 
included (inclusion criteria of the Sensopnea 2 study). Two visual 
analog scales (Thirst-VAS and Dry mouth-VAS) assessed thirst and dry 
mouth sensation. We studied the following interventions: 1) a relaxing 
standardized music piece vs. a "pink" noise as a control (auditory stim-
ulation), and 2) fresh air directed toward the face vs. the thigh as a con-
trol (sensory stimulation). A washout period separated each condition.
Results: We included 46 patients, 19 tracheostomized (41%), 18 intubated 
(39%) and 9 under non-invasive ventilation (20%). Median (interquartile 
range) age was 63 years (54–73) and duration of mechanical ventilation 
was 33 days (7–49). Figure 1 shows Thirst-VAS and Dry mouth-VAS during 
sensory stimulation and auditive stimulation with their control. Compared 
to their respective control group the two intervention decreased Thirst-
VAS: 1) auditory stimulation 20 [0–30] vs. 30 [0–40], p = 0.0004 and 2) sen-
sory stimulation 30 [20–50] vs. 40 [30–50], p = 0.0025). Compared to their 
respective control group the two intervention decreased Dry mouth-VAS: 
1) auditory stimulation 30 [10–40] vs. 40 [30–70], p = 0.0002 and 2) sen-
sory stimulation 30 [0–60] vs. 40 [30–60], p = 0.0013).

Conclusion: In critically ill dyspneic MV patients, auditory and sensory 
stimulations decrease thirst and dry mouth sensation.
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Introduction: Acute respiratory distress syndrome (ARDS) is often 
not recognised in clinical practice, largely due to variation in the 
interpretation of chest X-ray (CXR) leading to poor interobserver reli-
ability (Sjoding). Two approaches seem to improve agreement:the 
aggregation of multiple images and scoring by multiple experts (Sjod-
ing, Meade). The inclusion of the rater’s confidence in the diagnosis 
rather than dichotomising the judgements can increase the uniformity 
between raters and facilitate a more consistent diagnosis.
Objectives: We hypothesized that the agreement in interpretation 
of chest imaging for the diagnosis of ARDS in invasively ventilated 
intensive care unit patients between experts improves when using an 
8-grade confidence scale compared to using a dichotomous assess-
ment, and that the agreement increases after adding chest computed 
tomography (CT) or lung ultrasound (LUS) to CXR.
Methods: A panel of three experts scored ARDS based on clinical and 
imaging (CXR, LUS and CT) data from an observational cohort study 
(Hagens) using a dichotomous assessment and an 8-grade confidence 
scale (Figure 1). The intra class correlation (ICC) was calculated per day, 
imaging modality, and scoring method and were compared using 
bootstrapping. Patients were classified as having ARDS or not based 
on the combined confidence grades of the experts, followed by a con-
sensus meeting for conflicting scores. Diagnostic accuracy was com-
pared between individual experts, a team of researchers and the team 
of treating clinicians.

Figure 1. The 8-grade confidence scale. The expert scored a certain 
grade for each available image. The upper row displays the grades the 
expert scored, where the middle row indicates how the confidence 
of this grade should be interpreted. The row below indicates the cor-
responding diagnosis.

Results: 401 patients were included in the analysis. The best ICC was 
found using an 8-grade confidence scale for LUS (ICC: 0.49; 95%-CI: 
0.29 to 0.63) and CT evaluation (ICC: 0.49; 95%-CI: 0.34 to 0.61) (Fig-
ure 2). When 8-grade was compared to dichotomous assessment, on 
day 1 the ICC of CXR increased by 0.022 and of CT by 0.065. Adding 
LUS to CXR increased the ICC with 0.25 while adding a CT increased 
ICC with 0.25 for the confidence assessment. The diagnostic accuracy 
for ARDS of the individual experts ranged from 0.72 to 0.86, while the 
research team had an accuracy of 0.80 and the clinical team of 0.57.

Figure 2. Agreement on scoring ARDS for all imaging modalities. ICCs 
with 95% confidence interval displaying the agreement for dichoto-
mous scoring of bilateral opacities to diagnose ARDS and scoring of 
confidence for ARDS diagnosis on an 8-grade scale. Abbreviations: 
CI: confidence interval, CXR = chest X-ray, ICC = intra class correlation 
coefficient, LUS = lung ultrasound.
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Conclusion: Agreement on diagnosis of ARDS can increase substan-
tially by adapting the scoring system from dichotomous to an 8-grade 
confidence scale and by adding additional imaging modalities such as 
LUS or chest CT. This suggests that a simple assessment of ARDS pres-
ence by a chart review of one assessor is insufficient to define ARDS in 
future studies.
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Introduction: SARS-CoV2 pneumonia requiring hospitalizationin can 
icrease ICU occupant beds due to the need for invasive mechanical 
ventilation (IMV). High Flow Nasal Canula (HNFC) oxygenation could 
avoid supplementary IMV and subsequent ICU hospitalization.
Objectives: To identify factors associated with failure of HFNC oxy-
genation in unvaccinated patients hospitalized in non-ICU wards for 
severe SARS-CoV2 pneumonia.
Methods: A prospective cohort study of consecutive hospitalized 
patients in non-ICU wards requiring intensive oxygenation with HFNC 
for severe SARS-CoV2 pneumonia (WHO scale 5), March–May 2021 
during the predominance of B.1.17 strain. All patients received stand-
ard-of-care treatment with remdesivir, dexamethasone and enoxa-
parine. COVID-19 pneumonia was confirmed by lung CT scan lesions 
and nasopharyngeal RT-PCR test. ROX index was calculated 2, 4 and 
6 h after HFNC initiation. Logistic regression analysis evaluated in-hos-
pital outcome (IMV and mortality). ROX values for IMV were assessed 
by ROC analysis.
Results: Demographics: 69 patients;male (72.5%), mean age(SD ±): 
57(12)years, mean BMI (SD ±):29.6(5.9)Kg/m2, mean(SD ±) Charl-
son Comorbidity Index(CCI):1.9(1.7). Symptoms started 8  (± 3)days 
before hospitalization. PaO2/FiO2 (SD ±) at admission was 170(71). 
All patients had extensive lung infiltrates. A 33.3% (n = 23) failed 
HFNC oxygenation with sustained severe hypoxemia (PaO2/FiO2 
below 100) requiring IMV and ICU hospitalization. A 26.1% (n = 18) 
under HFNC oxygenation deceased. ROX index remained lower in 
patients who failed HNFC and those who died compared to patients 
with clinical success (Fig.  1) and non-survivors (Fig.  2). ROX index at 
6 h was the only independent factor for HFNC failure (cutoff 4.79, AUC 
0.869(0.778–0.960; p < 0.001, sensitivity 63%, specificity 80%),need for 
IMV(adjOR 0.26[95%CI 0.12–0.55]) and mortality (adjORrox 0.34[95% 
CI 0.16–0.70]) both with CCI > 2 (adjORcci 10.22 [95% CI 2.28–45.90).

Figure 1.

Figure 2.

Conclusion: HFNC oxygenation was successful in 40.8% of patients 
with severe SARS-CoV2 pneumonia saving 28 patients from IMV and 
ICU hospitalization. A higher ROX score at 6 h after HFNC implementa-
tion is the best predictor of success and in-hospital survival.
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Introduction: The number of surgical patients with obesity is increas-
ing.Obesity alters respiratory anatomy and physiology and, therefore, 
requires an adaptation of ventilator settings during mechanical ven-
tilation[1].To date, no guideline about ventilatory strategies in obese 
patients undergoing surgery under general anesthesia has been 
developed[2]. There are no data about using intellectual full closed 
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loop modes in this patients. There is an ability to personalize respira-
tory support and reduce workload for physicians without compro-
mising patient’s safety with using intellectual modes of mandatory 
ventilation[3].
Objectives: To compare the effect(s) of intellivent-ASV and conven-
tional ventilation modes in patients with obesity (BMI > 30  kg/m2) 
after uncomplicated cardiac surgery.
Methods: In this trial 40 adult patients were ventilated with full closed 
loop ventilation and oxygenation mode (INTELLiVENT-ASV®) and 40 
with conventional ventilation modes after uncomplicated cardiac 
surgery. Hamilton G5 ventilators were used and 8 physicians were 
involved into the study. All physician’s actions, ventilator settings and 
changes were monitored and recorded during mechanical ventilation 
and weaning. Care of both groups was standardized, except modes of 
postoperative ventilation. We compared:

  • • the physician’s workload, through accounting number of man-
ual ventilator settings and time they spent near the ventilator in 
every group;

  • • duration of tracheal intubation in ICU;
  • • evaluation of ventilation safety by considering driving pressure, 

mechanical power, PEEP, tidal volume and FiO2 level;
 • • the frequency of undesirable events, postoperative complications.

Results: In Intellivent group the number of manual ventilator set-
tings and physician’s time spent near the ventilator before tracheal 
extubation were significant lower: 0 (0–2) vs 5 (4–7), and 40 (2–75) 
sec vs 183 ± 60  s respectively (p < 0.0001 in both cases). There were 
significant differences in the duration of respiratory support in ICU: 
240 ± 55 min (Intellivent group) vs 283 ± 79 min (control) (p = 0.0059). 
Intellivent-ASV mode was more protective compared to conventional 
mode through significant reduction in the driving pressure, mechani-
cal power, tidal volume, FiO2 and PEEP levels, but without difference 
between paO2/FiO2 ratio. ∆P and Vt were significantly lower in Intel-
livent group—∆P on mechanical ventilation was 7 (6–8) cm H2O vs 9 
(8–10) cm H2O (p < 0.0001); Vt on mechanical ventilation was 6.4 ± 0.7 
vs 8.6 ± 1.3 ml/kg/PBW (p < 0.0001), MP—9.3 ± 2.9 vs 12.1 (8.3–18.9) J/
min (p < 0.0001). PEEP and FiO2 level were also significantly lower in 
Intellivent group: PEEP on mechanical ventilation was 7 (5–11) cm H2O 
vs 10 (7–12) cm H2O and FiO2 level was 28 (24–30) % vs 35 (30–39) %. 
There were no significant differences between the groups in frequency 
of undesirable events and duration of ICU and hospital stay.

Intellivent—ASV Conv. modes p

Body mass index 
(BMI), kg/m2

33.5 (32–40) 33.5 ± 2 0.5006

Respiratory sup-
port in ICU, min 
(CI95%)

240 ± 55 
(223–257)

283 ± 79 
(258–308)

0.0059

FiO2 28 (24–30) 35 (30–39)  < 0.0001

Ratio paO2/FiO2 
(CI95%)

332 ± 51 
(316–349)

316 ± 58 
(297–334)

0.1746

Tidal volume (Vt), 
ml/kg/PBW (CI 
95%)

6.4 ± 0.7 (6.2–6.6) 8.6 ± 1.3 (8.1–9.0)  < 0.0001

∆P (driving pres-
sure) cmH2O

7(6–8) 9(8–10)  < 0.0001

Recruitment 
maneuvers

3 (7.5%) 8(20%) 0.12

NIV after extuba-
tion of trachea

4 (10%) 9(22.5%) 0.2254

Conclusion: Intellivent-ASV mode in obese patients after uncom-
plicated cardiac surgery allows to personalize respiratory support, 
provides more protective mechanical ventilation and reduces the phy-
sician’s workload without compromising the quality of respiratory sup-
port and safety of patients.
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Introduction: Patients with SARS-CoV2 (COVID-19) admitted with acute 
respiratory distress syndrome (ARDS) frequently have refractory hypox-
emia. Prior studies have described improved oxygenation in acute lung 
injury. There is limited research on the impact of inhaled nitric oxide 
(iNO) on mechanically ventilated patients for COVID-19 ARDS.
Objectives: In this study, we investigate the short-term, in-hospital 
outcomes of mechanically ventilated COVID-19 ARDS patients receiv-
ing iNO.
Methods: A retrospective cohort study was conducted on patients 
admitted with COVID-19 to an intensive care unit (ICU) who were 
mechanically ventilated at Rush University System for Health in Illinois 
between March and October 2020. Patients were subdivided within 
the cohort based on the administration of iNO during admission. The 
primary end point was in-hospital mortality. Secondary endpoints 
included changes in oxygenation as defined by PaO2/FIO2 Ratio (P/F), 
changes in ventilation (PaCO2), changes in peak and plateau pressure, 
and ICU length of stay (LOS). Changes in pre- and post-iNO outcomes 
were compared using paired t-tests. Categorical outcomes were com-
pared using chi-square tests or Fisher’s exact test when appropriate.
Results: Three hundred and fifteen patients were admitted to the ICU 
with COVID-19 ARDS requiring mechanical ventilation. Twenty-one 
patients (6.6%) were placed on iNO during their admission. There was 
no difference in the baseline demographics between the two groups 
(Table  1). Patients in the iNO group required more vasopressin, epi-
nephrine, phenylephrine (p < 0.05 each, Table 2).  iNO was started at a 
mean of 28.57 (10.14) parts per minute (ppm) with a maximum dose 
of 31.43 (10.14) ppm. The average time from intubation to initiation of 
iNO was 4.48 days with an average duration of iNO use of 3.57 days. 
Average time from iNO start to either ICU discharge or death was 
8.24  days. Patients who received iNO had higher in-hospital mortal-
ity (71.4%) in comparison to patients who did not receive iNO (41.8%). 
P/F ratio improved after initiation of iNO (74.8 (32.7) vs. 99.7 (43.2), 
p < 0.05). Peak pressure was increased after iNO initiation (31.1 (6.7) vs. 
34.1 (6.4), p < 0.05). There was no change in PaCO2 or plateau pressure. 
Patients in iNO group had longer median LOS but this was not a sig-
nificant difference (17.4 vs. 14.9 days, p = 0.508).
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Conclusion: In this cohort, although the salvage use of iNO improved 
hypoxemia in the short-term, patients who required iNO were more 
critically ill and had higher mortality. More data is needed to evaluate 

the efficacy of inhaled nitric oxide in severe ARDS due to COVID-19 
and to determine the most beneficial time to administer inhaled nitric 
oxide after ICU admission.
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Introduction: High-flow nasal oxygen (HFNO) therapy may improve 
outcome in severely hypoxic patients due to Coronavirus Disease 2019 
(Covid-19) (1, 2). HFNO is predominantly applied in the Intensive Care 
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Unit (ICU) setting, but also on respiratory wards to preserve ICU capac-
ity. As data on HFNO therapy outside the ICU setting are scarce, the 
aim of this study was to assess the safety and feasibility of HFNO ther-
apy outside the ICU setting.
Methods: We conducted a prospective observational study in 11 hos-
pitals in the Netherlands. Adult patients who were hospitalized and 
treated with HFNO for severe hypoxemic respiratory failure due to 
COVID-19 were included. Local practice of HFNO therapy outside ICU 
setting was assessed. Detailed clinical data were collected, including 
respiratory parameters, tolerability and time course of HFNO treat-
ment (feasibility endpoints), complications and clinical outcomes 
(safety endpoints).
Results: In 7 out 11 hospitals HFNO could be initiated on the ward. 
Monitoring on the wards (SpO2, respiratory rate, blood pressure, heart 
rate) was done at regular time points (mostly at 0, 0.5,1,2,4,6, 12 h after 
initiation and 3 times daily thereafter). The average nurse: patient ratio 
was 1:3. Between December 1st, 2020, and July 1st, 2021, 608 patients 
were included. HFNO was initiated at the ward in 379 (62%), at a 
median ROX index of 6.5 (IQR 5.0–8.5; Table  1). HFNO was discontin-
ued for discomfort in 12 (2%) patients. Pneumothorax/-mediastinum 
or facial decubitus were observed in 5 (0.9%) and 1 (0.2%) patients 
during HFNO therapy, respectively. Selected data on HFNO time-
course, intubation complications and outcome are depicted in Table 1/
Figure 1. 186 (49%) patients were referred to ICU. Median ROX index 
on ICU referral was 4.0 (IQR 3.45–4.92). Of those, 139 (75%) patients 
were invasively ventilated. None of the patients died prior to or during 
intubation.

Conclusion: Our detailed study in a large cohort of patients with 
COVID-19 on HFNO therapy outside the ICU indicated that HFNO can 
be applied safely and is feasible under the circumstances and meas-
ures implemented during this study.
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Introduction: Intubated patients with the acute respiratory distress 
syndrome (ARDS) are usually treated with protective ventilation lim-
iting plateau pressure below 30 cmH2O and, if possible, a driving 
pressure under 15 cmH2O. However, these airway pressure might not 
reflect the actual pressure applied to the lung. Transpulmonary pres-
sure is the difference between airway pressure and pleural pressure, 
the latter estimated by the esophageal pressure. This technique and 
measurements had been validated, initially, in healthy patients in half-
sitting position, and then confirmed in different positions. Few studies 
have evaluated the impact of patient positioning on pleural pressure 
and transpulmonary pressure in intubated patients with ARDS.
Objectives: We aimed to assess the changes in esophageal and 
transpulmonary pressures at different positions (supine at 0° and 
semi-recumbent at 45°) in intubated patients with ARDS.
Methods: In this single-center, prospective study performed in a med-
ical ICU of a tertiary care center, all patients diagnosed with ARDS in 
the study period were monitored with an esophageal catheter, if no 
contraindication (esophageal varicose, severe coagulopathy), and 
included. In all patients, we collected end-expiratory and end-inspira-
tory esophageal pressures, airway pressures and intra-abdominal pres-
sure at the two positions. Inspiratory transpulmonary pressure was 
calculated using the elastance ratio method. Positive end expiratory 
pressure (PEEP) was not modified and remained at the level set by the 
clinician in charge of the patient. Comparisons of values at 0° and 45° 
were performed using paired Wilcoxon tests.
Results: We included 14 patients admitted from January to April 2022. 
Ther median (IQR) age, SOFA score and SAPS II were 63 years (58–72), 7 
(5–12) and 46 (27–60) respectively and 57% were men. Eleven of them 
(79%) were intubated for pneumonia including four positives to SARS-
CoV2 (29%). Their median PaO2/FIO2 on the day of intubation was 
104 (78–181) mmHg and 12 (86%) had moderate or severe ARDS. At 
the time of measurement, set and total PEEP were 10.0 [10.0;12.0] and 
13.0 [11.2;15.0] cm H20 respectively. Comparisons of the airway pres-
sures, esophageal pressures and transpulmonary pressures are shown 
in Table  1. Intra-abdominal pressure also significantly increased from 
12.2 [7.5;12.9] to 20.4 [17.7;26.5] cmH2O when changing position from 
0° to 45° (p = 0.004).

Conclusion: Keeping PEEP stable and changing position from supine 
at 0° to semi-recumbent at 45° significantly increases all airway pres-
sures and decreases esopageal pressures. The relative changes led to a 
non-significant increase in transpulmonary plateau pressure but a sig-
nificant increase in end-expiratory transpulmonary pressure resulting 
in a stable transpulmonary driving pressure.
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Introduction: The use of and non-invasive mechanical ventilation 
(NIV) in COVID-19 patients has been a topic of discussion during the 
pandemic. There is still no clear evidence of the outcomes of an initial 
approach with NIV.
Objectives: To analyze the results of patients that required invasive 
mechanical ventilation (IMV) because of ARDS caused by COVID-19 
pneumonia and compare the patients that were initially treated with 
non-invasive mechanical ventilation (NIV) vrs patients treated exclu-
sively with MV.
Methods: Retrospective observational study comparing patients 
admitted to a polyvalent Intensive Care Unit (ICU) with a diagno-
sis of ARDS due to COVID-19, between August 1, 2020 and May 31, 
2021, who received IMV. The patients were divided into 2 groups: 
(G1) patients who received IMV in the first 24 h of treatment and (G2) 
patients initially treated with NIV who needed IMV after more than 
24 h of treatment. Demographic characteristics, days of admission to 
the ICU, days of hospital admission, hospital mortality and mortality at 
28 days were compared between both groups. Results were adjusted 
by modeling to control the effect of confounding variables.
Results: A total of 79 patients (n G1 = 41 and n G2 = 38) were 
included, 29.1% were men, with a mean age of 62.5 ± 10.2  years, 
APACHE II of 15.2 ± 5.8 and Barthel of 96.2 ± 10.9. Among the comor-
bidities that stood out, 53.1% were obese (BMI: 31.3 ± 5.5), 58.2% had 
hypertension, 24.1% diabetes mellitus and 79.5% had a history of res-
piratory pathology. On admission, 11.4% of patients had mild ARDS, 
59.5% moderate, and 29.1% severe. The mean ICU stay was 25.4 days 
(G1: 26.1 ± 24.2  days, G2: 24.6 ± 18.9  days). No statistically significant 
differences were found between both groups (p = 0.261). The average 
number of days of hospital admission was 38.6 (G1: 38.9 ± 35.5 days, 
G2: 38.4 ± 35.5 days). There were no statistically significant differences 
according to the patient group (p = 0.417). The death rate was 27.8%. 
No statistically significant differences were found between hospital 
mortality (p = 0.972) or 28  days after admission (p = 0.155) between 
the groups.
Conclusion: In our series, there were no significant differences in ICU 
stay, hospital stay or mortality, between patients whose initial treat-
ment was IMV and those who had previously received NIMV. Accord-
ing to our results, an initial NIMV attempt with subsequent failure does 
not imply a worse outcome for the patient. Larger studies would be 
necessary to confirm this hypothesis.
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Introduction: Acute lung injury (ALI) is a serious respiratory disease 
with inflammatory response, lung injury, and fibrosis. Mesenchymal 
stem cells (MSCs) have great application prospects in the progression 
of ALI.
Objectives: The purpose of this study was to investigate the role and 
mechanism of human umbilical cord MSCs (hucMSCs) on inflamma-
tion and pulmonary fibrosis in ALI.
Methods: Human fetal lung fibroblast 1 (HFL-1) cells, hucMSCs, 
exosomes derived from hucMSCs (hucMSCs-exo), or exosomes 
derived from HFL-1 cells (HFL-1-exo) were intratracheal instillation to 
the lipopolysaccharide (LPS)-induced mice or treated to LPS-induced 
human pulmonary alveolar epithelial cells (HPAEpiC) cells. Hematoxy-
lin–eosin (HE) staining, TUNEL assay, lung wet to dry (W/D) weight, 
and bronchoalveolar lavage fluid (BALF) protein concentration were 
used to assess lung injury. Enzyme-linked immunosorbent assay 
(ELISA) showed the levels of inflammatory cytokines in the BALF. Mas-
son staining, hydroxyproline assay, RT-qPCR, and western blot assays 
were performed to detect pulmonary fibrosis. The cell apoptosis was 
detected by flow cytometry. Subsequently, high throughput sequenc-
ing was used to assess the expression profiles of long non-coding 
RNAs (lncRNAs) of hucMSCs-exo and HFL-1-exo. RNA pull-down and 
RNA immunoprecipitation (RIP) assays were used to evaluate the inter-
action of LINC02154 with FTO. The n6-methyladenosine (m6A) meth-
ylation levels of LINC02154 and PTEN in HPAEpiC cells were detected 
by m6A RIP (Me-RIP) assay. The mRNA stability of PTEN was detected 
by Actinomycin D (ActD) assay.
Results: hucMSCs attenuated LPS-induced injury, inflammatory 
cytokine levels, and fibrosis through transporting exosomes to alveo-
lar epithelial cells (AECs) in ALI. Furthermore, LINC02154 was sig-
nificantly up-regulated in hucMSCs-exo. hucMSCs derived exosomal 
LINC02154 suppressed LPS-induced injury, inflammatory cytokines 
levels, and fibrosis in vitro and in vivo. Mechanically, LINC02154 inter-
acted with m6A methylation-associated RNA binding protein FTO to 
suppress PTEN expression and mRNA stability. Lastly, the LINC02154/
FTO/PTEN axis inhibited LPS-induced AECs injury and fibrosis.
Conclusion: Our findings suggested that hucMSCs derived exosomal 
LINC02154 played protective roles through interacting with FTO, lead-
ing to the down-regulation of PTEN. The study provided a promising 
therapeutic target in the treatment of ALI.
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Introduction: Severe acute respiratory syndrome coronavirus-2 
(SARS-CoV-2) causes acute respiratory failure leading to widespread 
morbidity and mortality. Randomized trial of a short-term inhaled 
corticosteroid (ICS) vs placebo has shown decreased need for hospi-
talization from COVID-19. In  vitro data has shown that ICS inhibits 
SARS-CoV-2 replication in infected epithelial cells and lung injury may 
be attenuated in animal models.
Objectives: To compare hospital mortality in admitted COVID-19 
patients with and without pre-hospital use of ICS.
Methods: Adult patients admitted with COVID-19 in 183 hospitals 
from 23 countries between March 2020, and December 2021 were 
enrolled into the Society of Critical Care Medicine’s Discovery Viral 
Infection and Respiratory Illness Universal Study (VIRUS) COVID-19 
registry. Patients’ characteristics and comorbidities that were associ-
ated with increased mortality in the univariate analysis were included 
into multivariate regression analyses to assess the association between 
pre-hospital use of ICS and the primary outcome of in-hospital mortal-
ity. History of asthma and COPD, the most frequent clinical indications 
for outpatient therapy with ICS, were included as pertinent predictor 
variables in multivariate analyses. As disease severity was strongly cor-
related with the use of systemic steroids, we included hospital use of 
systemic steroids and not disease severity in the multivariate analysis.

Results: A total of 29,972 adult patients were included in the study. Of 
these, pre-hospital use of ICS was identified in 2208 (7.4%). Patients with 
pre-hospital use of ICS, compared to those without ICS use, were older 
[median 67 (IQR 56–77) vs 62 (IQR 49–74) years], more likely to be female 
(52.2% vs. 43.9%), and had higher rates of asthma (33.9% vs 7.5%), COPD 
(35.1% vs. 9.1%), hypertension (68.2% vs. 55.2%), as well as all other per-
tinent comorbidities. The ICS group had higher unadjusted hospital 
mortality rate of 19.1% vs. 15.3% compared to the non-ICS group. After 
adjustments for demographic characteristics and pertinent comorbidi-
ties in the multivariate analysis (Table), patients receiving pre-hospital 
ICS had significantly lower odds of mortality (OR 0.73, 95% CI 0.61 to 0.87, 
p = 0.0005). There was no significant interaction between prehospital ICS 
and hospital use of systemic steroids in the multivariate analysis (p = 0.44).

Term Odds ratio Lower 95% Upper 95% Prob > ChiSq

Age 1.042 1.038 1.046  < 0.0001*

Female 0.666 0.602 0.737  < 0.0001*

BMI > 30 1.008 1.001 1.015 0.0221*

Race 1.032 1.006 1.058 0.0147*

Ethnicity 1.264 1.178 1.357  < 0.0001*

Coronary 
artery 
disease

1.369 1.202 1.559  < 0.0001*

Hypertension 0.945 0.845 1.057 0.3249

Congestive 
heart failure

1.470 1.268 1.704  < 0.0001*

COPD 1.319 1.123 1.549 0.0008*

Asthma 0.781 0.635 0.961 0.0173*

Chronic kidney 
disease

1.127 0.986 1.287 0.081

Diabetes mel-
litus

1.107 0.997 1.228 0.057

Inpatient 
systemic 
steroids

1.572 1.423 1.736  < 0.0001*

Pre-hospital 
inhaled cor-
ticosteroids

0.729 0.610 0.870 0.0004*

Conclusion: In this large international cohort, pre-hospital use of 
inhaled corticosteroids was associated with lower odds for adjusted 
mortality despite the higher burden of pertinent comorbidities and 
older age. This effect was independent of the subsequent, in-hospital 
use of systemic steroids.
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Introduction: Although the WIND (Weaning according to a New Defi-
nition) classification based on duration of ventilation after the first 
separation attempt has been validated in clinical practice, it has not 
been tested in COVID-19 population.
Objectives: Although the WIND (Weaning according to a New Defini-
tion) classification based on duration of ventilation after the first sepa-
ration attempt has been validated in clinical practice, it has not been 
tested in COVID-19 population.
Methods: In the OmeLEtte trial, 60 severe ARDS patients due to 
COVID-19 infection under invasive mechanical ventilation that meet 
criteria for prone position between March and September 2021 were 
randomized to reduced prone position sessions versus prolonged ses-
sions.. In this secondary analysis, patients were classified into simple, 
difficult, or prolonged weaning group according to ICC classification 
and WIND classification.
Results: During the study period, 260 patients were admitted to 
the ICU, and 60 patients were included in the study.  These patients 
were classified by the WIND classification as follows: Group Never 
weaned = 12 (20%), Group 1 = 29 (48%), Group 2 = 11 (18%), and 
Group 3 = 8 (14%). However, only 34 (56%) patients were classified 
by ICC classification as follows: simple weaning = 26 (76%), difficult 
weaning = 5 (15%), and prolonged weaning = 3 (9%). There were no 
differences between baseline characteristics. Clinical outcomes were 
significantly different across weaning groups by WIND classification 
but not according to ICC classification (table 1).

Variables WIND classification ICC classification

Group 1 
(29/60)

Group 2
(11/60)

Group 3
(8/60)

p Simple
(26/34)

Difficult
(5/34)

Pro-
longed
(3/34)

p

Age 53.5
(44.25–

62.75)

47
(31.5–

62.5)

52
(37–67)

0.61 54
(44–64)

45
(28.35–

61.65)

61
(51–71)

0.6

Sex male 14 6 7 0.14 14 3 2 0.89

BMI 31.8
(27.3–

36.3)

31.95
(26.2–

37.7)

31.82
(25.2–

38.4)

0.760 31.6
(25.6–

37.6)

29.76
(25.76–

34.76)

37
(25–49)

0.73

Apache II 11
(7.5–14.5)

12
(8–16)

14
(10.5–

17.5)

0.38 12
(9–15)

9.5
(6–13)

15
(6–24)

0.30

UCI LoS 10
(7.5–12.5)

21
(13–29)

32
(12–42)

0.000 15
(6.5–

23.5)

8 (6–10) 17
(12–22)

0.24

Hosp Los 19.5
(14.5–

24.5)

31
(17.5–

44.5)

44.5
(25–64)

0.001 26
(12.5–

39.5)

14.5
(11–18)

17
(11–23)

0.07

MV days 6.5
(3.5–9.5)

18
(10–26)

31.5
(15–28)

0.000 11
(0.5–

21.5)

5.5
(3.5–7.5)

17
(5–29)

0.35

VFDs 21.5
(18.5–

24.5)

10
(2–28)

0
(0–1)

0.000 17
(6.5–

27.5)

22.5
(20.5–

24.5)

0
(0–4)

0.32

Variables WIND classification ICC classification

Group 1 
(29/60)

Group 2
(11/60)

Group 3
(8/60)

p Simple
(26/34)

Difficult
(5/34)

Pro-
longed
(3/34)

p

Tracheos-
tomy

3 6 8 0.000 10 0 1 0.24

Mortality 0 1 3 0.003 3 0 2 0.023

Conclusion: The WIND classification could be a better tool for pre-
dicting weaning outcomes than the ICC classification in severe ARDS 
patients due to COVID-19. A larger confirmatory study would be valu-
able to validate these findings.
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Introduction: Ultra-Lung-Protective (ULP) ventilation may be use-
ful during veno-venous Extra Corporeal Membrane Oxygenation 
(vv-ECMO) for severe Acute Respiratory Distress Syndrome (ARDS) to 
minimize ventilator-induced lung injury (VILI) and to facilitate lung 
recovery.
Objectives: Firts objective was to compare pulmonary and systemic 
biotrauma evaluated by numerous biomarkers of inflammation, epi-
thelial, endothelial injuries and lung repair according two ventilation 
strategies. Second objective was to assess safety of ULP strategy.
Methods: Prospective unblinded randomized controlled study. 
Patients received either Lung Protective (LP) ventilation (ventilation 
protocol of early ECMO arm of the EOLIA study [1]) in the control 
group or ULP ventilation in the interventional group which is a multi-
modal strategy using a low tidal volume (1–2 mL/kg of predicted body 
weight), a low respiratory rate (5–10 cycles/min), positive expiratory 
transpulmonary pressure and at least 12 h of prone position. Each ven-
tilation strategy was applied during 48 h.
Results: The primary outcome was the alveolar concentrations of 
interleukin (IL)-1-beta, interleukin-6, interleukin-8, surfactant protein D 
and blood concentrations of serum advanced glycation end products 
and angiopoietin-2 48 h after randomization. Enrollment was stopped 
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for futility after inclusion of 39 patients. Thirty-eight patients (20 in the 
ULP group and 18 in the LP) were included in primary analysis. Tidal 
volume, respiratory rate, minute ventilation, plateau pressure and 
mechanical power were significantly lower in the ULP group during 
the ventilation protocol. PEEP, driving pressure and respiratory sys-
tem compliance were not different between groups as well as ECMO 
blood flow, sweep gas flow and membrane FO2. Concentrations of pre 
specified biomarkers of the primary and secondary outcomes were 
not different in ULP and LP groups 48 h after randomization. Concern-
ing safety, during the 48 h of the ventilation strategies, occurrences of 
barotrauma, right ventricular dysfunction, pressure sores and tracheal 
tube obstruction were unfrequent and not different between ULP and 
LP groups.
Conclusion: Despite reduced minute ventilation, plateau pressure 
and mechanical power, a multimodal ultra-lung-protective ventila-
tion does not decrease biotrauma as compared with a lung-protective 
ventilation.
Clinical trial registered with www. clini caltr ials. gov (NCT03918603).
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Introduction: A large choice of recent ventilators, dedicated or not, 
are available to perform noninvasive ventilation (NIV) in intensive care 
units (ICU). We conducted a bench study to compare the technical per-
formances of different ventilators for NIV, and particularly their impact 
on patient-ventilator asynchrony (PVA) according to different respira-
tory conditions.
Methods: Ventilators have been evaluated on a previously validated 
bench test for NIV consisting of a 3D mannequin head connected to an 
ASL 5000® lung model (Ingmar Medical, Pittsburgh, PA) via a dual-limb 
circuit with a Quattro FX NV® (Resmed) facial mask. Five ICU ventila-
tors with the NIV algorithm activated (Evita XL®, Dräger / Evita 500®, 
Dräger / Evita 800®, Dräger / Servo-U®, Maquet / Monnal T75®, Air 
Liquide), 2 dedicated NIV ventilators (Trilogy Evo®, Philips Respiron-
ics / Astral 150®, Resmed) and 1 transport ventilator (Monnal T60®, 
Air Liquide) were tested according to 3 patient profiles simulated with 
the lung model (normal,obstructive,and restrictive lung) and different 
respiratory conditions: 3 levels of non-intentional leak (0, 15 and 30L/
min), 2 levels of pressure support (8 and 14cmH2O) and 2 respiratory 
rates (15 and 25c/min).
Results: Median total leak was not different between all ventilators 
(p = 0,09). The asynchrony index (AI), defined as the [number of asyn-
chrony events/(ventilator cycles + wasted efforts) × 100], was higher 
with ICU ventilators than with dedicated NIV ventilators (4%[0;76] vs 

0%[0–15], respectively; p < 0.05). The global AI was also significantly 
different between all ventilators (p < 0.001). The AI was higher with 
ICU ventilators for the normal and restrictive profiles as compared to 
dedicated NIV and transport ventilators (p < 0.01) but not different 
between ventilators for the obstructive profile. The overall median AI 
was correlated with the mean total leaks (p < 0.01), but several ventila-
tors had a better adaptation to an increase of the level of leaks, the AI 
increasing less than for others (p < 0.01). Auto-triggering represented 
43% of overall PVAs. The AI was higher, all ventilators confounded, with 
a pressure support of 14 cmH2O as compared to 8 cmH2O, whereas no 
significant difference was observed according to the respiratory rate 
used. Triggering delay, cycling delay, pressure–time product, pressure 
rise time and pressure in the mask were different between all ventila-
tors (p < 0.01). There was no difference between ventilators for minute 
ventilation (p = 0.21) and peak pressure (p = 0.24). Dedicated NIV ven-
tilators induced a lower pressure–time product than ICU and transport 
ventilators (p < 0.01). The rising time was found higher with dedicated 
NIV ventilators than with others (p < 0.01).
Conclusion: Despite the implementation of NIV algorithm, the most 
recent ICU ventilators appear to be less efficient than dedicated NIV 
ventilators, particularly in terms of PVA and work of breathing. These 
performances could however change according to the underlying res-
piratory disease and/or the amount of leaks.
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Introduction: Barotrauma, including pneumothorax, pneumomedi-
astinum, and subcutaneous emphysema, is a common complication of 
severe COVID-19 requiring invasive mechanical ventilation (IMV). The 
incidence of barotrauma in these patients was estimated to be 18.4% 
in a recent meta-analysis. Pneumothorax, the most common form of 
barotrauma seen in COVID-19, is often difficult to manage in this set-
ting due to an estimated recurrence rate of 9.3%. Here we present our 
local experience using talc pleurodesis to prevent recurrent pneumo-
thorax in severe COVID-19 requiring prolonged IMV complicated by 
recurrent pneumothorax.
Methods: We identified 3 patients with COVID-19 with recurrent 
pneumothoraces while receiving IMV for > 4  weeks at the University 
of New Mexico Hospital Medical ICU. Due to the severity of their res-
piratory failure and ongoing IMV requirement, these patients were 
not considered candidates for VATS. In each patient, we performed 
talc slurry pleurodesis by injecting 1–4 g of sterile talc in 50–100 mL 
of sterile saline through a previously placed thoracostomy tube. The 
chest tube was clamped in one patient, while in the other two the 
drainage system (Atrium) was elevated above the patient so the talc 
slurry would remain in the pleural space. After an hour, the tube was 
either unclamped or the Atrium placed back on the floor below the 
patient to allow excess slurry to drain out.
Results: All 3 patients tolerated the pleurodesis without bleeding or 
other major complications. The only adverse effect documented was 
pain, which was controlled in each case with analgesic agents. The 
chest tube drains were removed in all 3 patients approximately 24 h 
after talc pleurodesis. In one patient, before the tube was removed, a 
second pleurodesis was repeated after 48 h due to residual pneumo-
thorax. As of the time of this report, none of the patients have had a 
recurrent pneumothorax at 3  weeks, 6  months, and 9  months post-
procedure, respectively. All 3 patients were ultimately discharged from 
the ICU to a long-term acute care hospital.
Conclusion: Current guidelines recommend surgical consultation for 
pleurodesis by video-assisted thoracoscopic surgery (VATS) after a 
first or second spontaneous pneumothorax. However, patients with 
pneumothorax secondary to COVID-19 are often not surgical can-
didates due to severity of illness, and different therapeutic options 
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are therefore needed. The use of medical pleurodesis for recurrent 
pneumothorax in other settings has been shown to result in a lower 
recurrence rate than chest tube drainage alone in patients who are 
not surgical candidates. In this small series of patients with COVID-19 
requiring prolonged IMV and recurrent pneumothorax, talc pleurode-
sis resulted in successful short-term prevention of further recurrence 
with no adverse effects. Though additional prospective data are 
needed, our series suggests that talc pleurodesis can be an effective 
therapeutic option to prevent recurrent pneumothorax in this chal-
lenging patient population.
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Introduction: COVID-19 has affected almost every country. Autopsies 
remain the gold standard for understanding the pathogenesis of new 
and emerging diseases. The current rate of autopsies is low. Therefore, 
performing postmortem biopsies for the study of structural alterations 
by electron microscopy is important. To answer many questions that 
remain unanswered.
Objectives: To describe the histopathological findings by electron 
microscopy of post-mortem lung biopsies from patients who died of 
SARS-CoV-2 infection.
Methods: A prospective observational study of post-mortem lung 
biopsies was performed in patients who died of COVID-19 in the ICU 
of the Fundación Jiménez Díaz in Madrid. Biopsies are being obtained 
by 14G tru-cut from March 15, 2020 until now. The material obtained is 
being studied at the Anatomic Pathology Service for histological and 
IHC analysis, and at the CNME for observation by Transmission Elec-
tron Microscopy (TEM) on a JEOL JEM 1400 plus microscope at 100 kv. 
Epidemiological, severity, analytical and respiratory mechanics data 
were collected on the last day of admission.
Results: 12 patients (92%H) were studied. The median age was 
68  years (IQI 60–74  years). The most frequent antecedents were: 
LD58%, HT 50% y DM 50%. Median APACHE II 14. The median num-
ber of days in the ICU was 32 (range 22–41). The median number of 
days in MV was 32. Tracheostomy was performed in 92%. The ventila-
tory modality was volume control in 83%, with a mean tidal volume 
adjusted to ideal weight of 5.8 ml/kg. This resulted in a plateau of 28 
cmH20, a driving pressure of 20 and a static compliance of 19. At the 
gasometric level: ph of 7.35 (CI of 7.26–7.38), a pCO2 of 70 (CI 54–84) a 
pafi of 80 (CI 54–122). Mean laboratory values were: D(DD) 1648 μg/L, 

lymphocytes 9351 (abs), platelets 207,500  μl, Hb 8.0  g/L, creatinine 
0.63 mg/dl, CRP 30.2 mg/dl, ferritin 958 ng/mL. Percutaneous bedside 
biopsies were performed in the first hour after death. Ultrastructural 
findings with TEM were diffuse alveolar damage (DAD) and frequent 
hyaline membrane formation in 100% and cryptogenic pneumonia 
in 44%. In general, loss of the characteristic lung structure and a high 
degree of cell lysis and vacuolization, corresponding to pneumo-
cytes of both types, were observed. In type II pneumocytes, images 
with morphology and size compatible with coronavirus viral parti-
cles included inside vesicles, and other extracellular particles close to 
the remains of membranes similar to the virus itself were identified. 
Although all patients received heparin prophylaxis. Even so, numerous 
fibrin microthrombi were identified in 92% of the pulmonary samples, 
in the alveolar capillaries, showing no signs of vasculitis. In addition, 
IHC showed intense expression of CD163 + macrophages as well as 
CD8. The frequent presence of CD163 + macrophages represent the 
histopathological substrate of macrophage activation syndrome in 
these patients.
Conclusion: DAD and hyaline membrane formation were frequently 
observed in all patients. Subsequent TEM study revealed severe cellu-
lar damage in both type II pneumocytes and endothelial cells, which is 
highly consistent with the presence of viral particles in both cell.
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Introduction: Avoiding invasive mechanical ventilation (IMV) by using 
non-invasive ventilatory support became widespread practice during 
the Covid-19 pandemic. However, limited data are available regarding 
the clinical effectiveness of non-invasive ventilatory support strategies 
for the management of acute respiratory failure (ARF) in the setting of 
Covid-19.
Objectives: The aim was twofold: First, to determine whether high 
flow nasal cannula (HFNC) or non-invasive ventilation (NIV) were 
associated with clinical failure measured as the need for IMV or death 
among intensive care unit (ICU) admitted patients with Covid-19. Sec-
ond, the risk factors associated with clinical failure among Covid-19 
patients requiring non-invasive ventilatory strategies.
Methods: This multicentric, observational, prospective study in 73 
Spanish ICU using data obtained from SEMICYUC’s registry (Feb20-
Jun21) enrolled all consecutive patients admitted to the ICU due to 
ARF with confirmed SARS-COV-2 infection who were treated with non-
invasive ventilatory support. Two independent groups were classified 
according to the first ventilatory strategy used at admission: HFNC 
or NIV. The primary outcome was defined as clinical failure when the 
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patient required IMV or died during the ICU stay. Data included demo-
graphics, comorbidities, severity at admission, respiratory parameters, 
biomarkers, and clinical failure. The statistics included Chi-square 
distribution, t-test, Mann–Whitney and logistic regression with sig-
nificative p value ≤ 0.05. Approved by Ethical Committee with study 
number: 2020/9050.
Results: There were 3889 patients enrolled, of which 1692 were 
treated with non-invasive ventilatory support at admission, 75% 
(n = 1275) with HFNC and 25% (n = 417) with NIV. Patients initially 
receiving HFNC had lower severity scores and were presented with less 
shock at admission compared to patients with NIV. In addition, HFNC 
patients had lower inflammatory parameters at admission (total leu-
kocyte count, lactate dehydrogenase and D-dimer) and were less likely 
to receive corticosteroids, tocilizumab, and hydroxychloroquine. HFNC 
patients had lower rates of clinical failure compared to NIV (61.6% vs 
68.1%, p = 0.016). The main reason of clinical failure was the need for 
IMV in both groups (97% [HFNC] vs 96% [NIV], p > 0.05). Patients who 
failed (n = 1066, 63%) were older, had higher body mass index (BMI) 
and higher severity scores at admission. Clinical failure patients had 
more comorbidities (COPD, cardiac failure, hematologic disease, dia-
betes mellitus, hypertension), higher levels of lactate dehydrogenase, 
creatine phosphokinase (CPK), urea levels, and shock at admission. 
Risk factors independently associated to clinical failure were APACHE 
[1.096 (1.049–1.145), p ≤ 0.001], SOFA [1.456 (1.273–1.664), p ≤ 0.001], 
CPK [1.001 (1.000–1.002), p = 0.024)] and shock at admission [4.085 
(1.959–8.520), p ≤ 0.001].
Conclusion: Clinical failure was associated with initial NIV therapy 
compared to HFNC in patients with ARF due to Covid-19 patients. 
Other risk factors related to disease severity at ICU presentation were 
independently associated with clinical failure.
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Introduction: SARS-Cov-2 virus associated pneumonia and ARDS was 
often associated with hyperinflammation and elevation of several 
serum inflammatory markers but usually less than what is observed 
in non-COVID ARDS [1]. An elevated inflammatory markers such as 
c-reactive protein, IL-6 etc.was associated with severe infection [2]. 
Previous studies have found existence of two distinct sub phenotypes 
in non-COVID ARDS patients [3].
Objectives: In this study, sub phenotypes of COVID-19 ARDS patients 
were identified by latent profile analysis in a cohort of Indian patients.
Methods: Data of n = 233 adult (aged more than 18y) Indian patients 
with laboratory confirmed SARS-CoV-2 infection, admitted in a ter-
tiary care teaching hospital, were analysed in this retrospective 

study. Only patients with acute respiratory failure (defined by PaO2/ 
FiO2  ratio < 200  mm Hg) and chest x-ray showing bilateral infiltrates 
were included. Latent profile was analysed by ‘tidyLPA’ package in R (R 
studio, version 1.2.5033) and age adjusted distal outcome was ana-
lysed in Jamovi version 2.3.0.
Results: Mean (SD) age of the patients was 53.3 (14.9)y and 62% 
patients were male. On the basis of lowest Bayesian information crite-
rion, a two sub phenotypic model was formulated. Neutrophil to lym-
phocyte ratio (NLR) and serum IL-6 was used as latent variable in that 
model (entropy 0.91). The second phenotype (hyperinflammatory) had 
lower platelet count (p = 0.02), higher serum creatinine (p = 0.004), 
higher c-reactive protein (p = 0.001), higher ferritin (p < 0.001) and 
serum LDH (p = 0.009). Age adjusted hospital mortality was signifi-
cantly higher in the second sub-phenotype [odds ratio (95% confi-
dence interval) 6.2 (3.3–11.6); p < 0.001]. However, significant overlap 
was observed in this sub-classification.
Conclusion: Two distinct but overlapping sub-phenotypes were iden-
tified in SARS-CoV-2 associated respiratory failure. Hyperinflamma-
tory sub-phenotype was associated with significantly poor short-term 
outcome. Similar findings were previously reported in other acute res-
piratory distress syndrome patients also. Further studies are required 
to know the effect of anti-inflammatory drug treatment on these two 
sub-phenotypes.
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Introduction: Patients with severe heart failure may benefit from 
veno-arterial extracorporeal membrane oxygenation vaECMO, which 
preserves systemic blood flow. In addition, the vaECMO oxygenation 
membrane ensures blood oxygenation and CO2 removal. In clinical 
practice, vaECMO patients may exhibit dyspnea despite adequate 
blood flow and the absence of blood gas abnormalities. Our objec-
tive was to evaluate, in vaECMO patients exhibiting significant dysp-
nea, the impact of an increase in sweep gas flow through the vaECMO 
membrane on dyspnea.
Methods: Patients with 1) vaECMO for cardiogenic shock and 2) a 
dyspnea ≥ 40  mm on a visual analog dyspnea scale (Dyspnea-VAS) 
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from zero to 100  mm were included. Four conditions were studied: 
on inclusion and after three sweep gas flow increments of two liters 
per minute each. Dyspnea was assessed with the Dyspnea-VAS, the A1 
score of the Multidimensional Dyspnea Profile and the Intensive Care 
Respiratory Distress Operating Scale (IC-RDOS). The respiratory drive 
was concomitantly assessed by the measure of the electromyographic 
activity of the Alea Nasi and parasternal muscles.
Results: We included 21 non-mechanically ventilated patients. Median 
(interquartile range) age was 40 years (30–55), 62% male and duration 
of ECMO was 3  days (2–4). Dyspnea-VAS was 50 (45–60) mm. Wein-
berg radiological pulmonary oedema score was 3 (0–5). Gas flow at 
inclusion was 1 L/min (0.5–2). Table  1 shows respiratory rate, PaCO2, 
Dyspnea-VAS, A1 score and IC-RDOS across the four conditions. PaCO2 
decreased in response to the 2-L-per-minute increase in sweep, but it 
ceased to decrease after 6 L. Dyspnea did not decrease immediately 
but was significantly lower after 6 L of increased sweep regardless of 
the assessment score. The electromyographic activity of Alea nasi 
and parasternal muscles decreased significantly after sweep gas flow 
increment. There was a significant inverse correlation between the 
Dyspnea-VAS and the sweep gas flow (Rho =–0.68, p < 0.0001) but not 
between Dyspnea-VAS and PaCO2 (Rho = 0.136, p = 0.236).

Conclusion: In critically ill patients with vaECMO, incrementation 
of sweep gas flow through the oxygenation membrane decreases 
dyspnea. It might be mediated by a decrease in respiratory drive, as 
suggests the concomitant decrease in respiratory rate and electromy-
ographic activity of respiratory muscles.
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Introduction: SARS-CoV2 can produce a wide range of diseases, 
including Acute Respiratory Distress Syndrome (ARDS) as well as many 
other respiratory viruses. In the case of SARS-CoV2 is a highly conta-
gious disease and as reported at the beginning of the pandemic from 

the China Center for Disease Control, 81% of patients would be mild, 
14% would be severe and 5% are critical [1]. Those critical cases would 
require critical care in Intensive Care Units (ICU) especially ventilatory 
management as the principal cause of death from COVID-19 is ARDS 
[2]. But SARS-CoV2 generated a great shortage of respiratory ventila-
tors in the first months of the COVID-19 global pandemic [3]. Because 
of this is necessary to study alternatives for Invasive mechanical Ven-
tilation (IMV) that can be suitable for ARDS cause by SARS-CoV2 or 
other Respiratory virus.
Objectives: To determine the efficacy and safety of alternative ventila-
tion strategies compared with conventional invasive mechanical venti-
lation in patients with ARDS caused by a respiratory virus.
Methods: A systematic review was conducted following the PRISMA 
flowgram and recommendations [4]. The terms with each MERSH term 
were “acute respiratory distress syndrome” (Disease), “High Flow Nasal 
Cannula (HFNC)" OR "Continuous Positive Airway Pressure (CPAP)" OR 
“Non-invasive ventilation (NIV)" OR "Ventilators splitters (VS)" OR "Low-
cost ventilator (LCV)" (Therapy) and “SARS” OR “SARS-CoV2” OR “H1N1” 
OR “Influenza” OR “MERS” (Pathogen). The search was done on Medline 
and Embase for Index literature and regulatory agencies for gray lit-
erature. Studies included could be randomized clínical trials (RCT) or 
non-randomized studies (NRS) that compare at least one ventilatory 
alternative (HFNC, NIV CPAP, VS or LCV) to IMV in patients with ARDS 
due to respiratory virus and mortality as an outcome. If enough stud-
ies per ventilatory alternative were found, a meta-analysis in Revman5 
was performed by determining the OR by Random effects model 
of mortality compared to IMV. Subgroup analysis was performed to 
explore possible heterogeneity, bias evaluation for included studies 
and GRADE evaluation was also performed [5,6].
Results: 36 Studies fulfilled the inclusión criterias, of which 29 of 
them were NRS, 2 were studies on trial and 5 were abstract congress 
with results, while RCTs were not identified. From those 29 NRS and 
5 abstract congress studies, 13 were for NIV, 8 for CPAP, 6 for HFNC, 3 
have simultaneously evaluated multiple interventions and 5 did not 
properly distinguish between interventions. No studies of LCV were 
found, 1 study on trial for SV and 1 for NIV were identified. NIV evi-
dence OR = 0.41 [0.29, 0.60;  I2 = 74%], HFNC shows OR = 0.31 [0.15, 
0.67;  I2 = 78%] and CPAP has a OR = 0.39 [0.15, 1.06;  I2 = 90%]. Sub-
groups analysis reduces heterogeneity and GRADE evaluation shows 
evidence of very low quality.
Conclusion: NIV and HFNC reduce mortality in ARDS of viral ori-
gin, while CPAP does not. High heterogeneity between studies and 
because there are only NRS indicated the necessity to conduct RCTs.
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Introduction: In clinical studies, increased morbidity and mortal-
ity have been associated with mechanical power (MP) generated 
by mechanical ventilation (MV).  MV and acute respiratory distress 
syndrome (ARDS) have been also linked to neuroinflammation. Hip-
pocampal inflammation, which can be measured by microglia per-
centage, has been associated with both MV and ARDS. Temporary 
transvenous diaphragm neurostimulation (TTDN) has been shown 
to mitigate hippocampal inflammation in a juvenile, healthy lung, 
porcine model. Currently, no study has demonstrated an association 
between hippocampal inflammation and MP in an ARDS porcine 
model.
Objectives: This study investigates any potential correlation between 
microglia percentage and MP in an ARDS porcine model.
Methods: Juvenile pigs (4–5  months, 50–87  kg) underwent protec-
tive MV (volume control, PEEP 5  cmH2O, tidal volume 8  ml/kg) for 
12  h, with moderate ARDS (PaO2/FiO2  between 100 and 200). ARDS 
was induced by injecting oleic acid into the pulmonary artery. Sub-
jects were assigned to three groups (n = 6 per group): lung injury 
with MV only (LI-MV), lung injury with MV and with TTDN every 
other breath (LI-MV + TTDN50%), and lung injury with MV and with 
TTDN every breath (LI-MV + TTDN100%). Diaphragm neurostimu-
lation was delivered according to methods published previously, 
via a central line catheter embedded with electrodes (LIVE Cath-
eter, Lungpacer Medical, Inc.), targeting a neurostimulation-induced 
reduction of 15–20% in ventilator pressure–time product. After the 
study,  the hippocampus was harvested, and an ionized calcium-
binding adapter molecule-1 (IBA-1) assay was used to stain microglia. 
Microglia were identified  using machine-learning software (ImageJ) 
and microglia  percentages were  determined.  MP was calculated as 
MP = 0.098*RR*VT*(PIP-½(driving pressure)).  The Kruskal–Wallis test 
and Spearman’s correlation were used for statistical analyses.  P-val-
ues < 0.05 are considered statistically significant.
Results: MP at study-end and microglia percentage were both signifi-
cantly lower in the LI-MV + TTDN100% group than in the LI-MV group 
(p = 0.008 and p = 0.0004, respectively). MP at study-end and microglia 
percentage were, respectively: 14.8 J/min (13.2–16.5) and 18.0 (17.0–
32.2) for the LI-MV group, 11.4  J/min (9.9–13.8) and 12.7 (11.6–13.8) 
for the LI-MV + 50%TTDN group, and 8.6 J/min (6.2–11.9) and 8.8 (7.7–
10.3) for the LI-MV + TTDN100% group. Differences in MP at study-
end and in microglia percentage between the LI-MV + TTDN50% 
group and both of the other groups were not statistically significant 
(p > 0.05). MP showed a linear, positive, and moderate correlation with 
hippocampal microglia percentage, (r = 0.55, p = 0.0188).
Conclusion: In a porcine moderate-ARDS model, TTDN on every 
breath significantly mitigates hippocampal inflammation and signifi-
cantly reduces MP at study-end. Mechanical power at study end mod-
erately correlates with hippocampal inflammation.
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Introduction: Despite recent advances in the understanding and 
management of acute respiratory distress syndrome (ARDS), trends in 
treatment, mortality, and healthcare costs following these advance-
ments remain to be identified.
Objectives: In the present study, we aimed to investigate these trends 
using real-world data from a national cohort database in South Korea.
Methods: Using the National Health Insurance Service database, we 
collected and analyzed data for critically ill adult patients with ARDS 
who were admitted to intensive care units in South Korea between 
2010 and 2019.
Results: The final analysis included 25,431 patients with ARDS. The 
30-, 90-, and 365-day mortality rates in 2010 were 43.8%, 56.5%, and 
68.2%, respectively. These rates had gradually decreased to 36.6%, 
49.8%, and 58.8%, respectively, by 2019. Extracorporeal membrane 
oxygenation support for patients with ARDS started in 2014 at a rate 
of 5.1% (118/2,309), which gradually increased to 8.3% (213/2,568) 
in 2019. The rate of neuromuscular blockade treatment gradually 
increased from 22.6% (626/2,771) in 2010 to 30.9% (793/2,568) in 
2019. The renal replacement therapy rate gradually increased from 
5.7% (157/2,771) in 2010 to 12.0% (307/2,568) in 2019. The mean total 
cost of hospitalization increased from 5,986.7 USD in 2010 to 12,336.4 
USD in 2019.
Conclusion: Real-world data for 2010–2019 indicate that patients with 
ARDS in South Korea have experienced changes in mortality, treat-
ment, and healthcare costs. Despite the increased financial burden, 
mortality among patients with ARDS has decreased due to advances 
in disease management.
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Introduction: Mechanical power quantifies the energy released to the 
respiratory system based on tidal volume, frequency, and flow, and 
is associated with increased ventilator-induced lung injury (VILI) and 
mortality.1,2 The additional occurrence of lung injury, such as  acute 
respiratory distress syndrome (ARDS), further increases the risk of iat-
rogenic VILI.3 Reducing mechanical power is a target for reducing the 
sequelae of VILI in critically ill patients.
Objectives: We propose that temporary transvenous diaphragm neu-
rostimulation (TTDN), synchronously combined with volume-control 
mode of MV, reduces mechanical power in a moderate-ARDS pig 
model, resulting in lower lung injury scores.
Methods: Deeply sedated, large pigs were ventilated using volume-
control: 8 ml/kg, PEEP 5 cmH2O, with rate and FiO2set to achieve nor-
mal arterial blood gases. ARDS was induced using oleic acid via the 
pulmonary artery until PaO2/FiO2 < 200.4  The pigs were then venti-
lated for 12 h post-injury. Two groups received TTDN synchronized to 
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inspiration, targeting a reduction in ventilator pressure–time product 
of 15–20%. The MV + TTDN100% group received TTDN on every breath 
and the MV + TTDN50% group received TTDN on every second breath. 
A third group received volume-control ventilation only (MV group). 
Mechanical power was calculated as: MP = 0.098*RR*Vt*(Peak inspira-
tory pressure–½ driving pressure)0.5  Lung tissue was scored using a 
published scoring system, which was modified, as pigs have smooth 
muscle fibers that mimic hyaline membranes, and interstitial thickness 
was omitted, as postmortem lung inflation was not performed.6
Results: Median (IQR) mechanical power at study-end was lowest 
in the MV + TTDN100% group: 16  J/min (14–20) MV + TTDN100% 
group vs. 22  J/min (18–24) MV + TTDN50% group vs. 23  J/min (19–
27) MV group (p = 0.028). Lung injury scores were also lowest in the 
MV + TTDN100% group: 0.39 (0.37–0.39) MV + TTDN100% group vs. 
0.56 (0.48–0.62) MV + TTDN50% group vs. 0.47 (0.40–0.49) MV group 
(p = 0.002). Mechanical power at study-end is moderately correlated 
to lung injury scores (r = 0.4985, p = 0.035).

Conclusion: Mechanical power and lung injury scores were lowest in 
MV + TTDN100%. A consistent increase in risk of death in humans has 
been reported when mechanical power > 17.0 J/min for the first 48 h, 
as well as increased in-hospital mortality for every 5 J/min increase.2 In 
our study,  MV + TTDN100% required mechanical power < 17  J/min at 
study-end, which was 7 J/min lower than MV. This demonstrates that 
MV + TTDN100% delivered safe mechanical power during the post-
injury ventilation period, further supported by the moderate corre-
lation between mechanical power and modified lung injury scores. 
TTDN on every breath offers a new way to reduce mechanical power 
during ventilation. If these results translate to human patients with 
ARDS, then TTDN has the potential to further reduce the relative risk of 
death in sedated ARDS patients receiving lung-protective mechanical 
ventilation.
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Introduction: Intubation in the critically ill is a high-risk procedure 
because of the clinical conditions of patients and the reasons for intu-
bation. The INTUPROS study (NCT03916224) was made in Spain to 
evaluate the incidence and risk factors for major complications in the 
intensive care setting.
Objectives: To evaluate the risk factors for intubation after more than 
one attempt in a cohort of critically ill patients.
Methods: Prospective multicentre study in 43 Spanish ICU (6 months 
from april-2019 to october-2020) including only adult intubations and 
excluding patients with cardiac arrest Variable analysed: demograph-
ics, comorbidities, body mass index, APACHE II, SOFA and MACOCHA 
scores, reason for intubation, cardiovascular and respiratory condi-
tions peri-procedure, patient position, use of Sellick manoeuvre, oxy-
genation method, devices and accessories used or intubation, first 
operator, Cormack score, used drugs, first pass intubation, major com-
plications, and mortality. Continues variables are expressed as median 
(percentile 25–75) and continuous variables as percentages. Ethical 
committees approved the study protocol. An univariant analysis with 
U-Mann–Whitney or chi-square tests as appropriate and a multivariate 
analysis with logistic regression using a two-tailed p < 0.05 were used.
Results: A total number of 1837 patients were included. In 39 cases 
(2,1%) a previous difficult airway was registered. MACOCHA score 
was > 2 in 353 cases (19,3%). First operator was a resident physician 
in 1156 cases (63.3%) and a videolaryngoscope (VL) was used in the 
first attempt in 206 cases (11.2%). Cormack score was III-IV in 292 cases 
(15.9%) and there were pharyngeal secretions, blood or flood in 528 
(28.9%). Intubation in the first pass was achieved in 1300 patients 
(70.8%), and 6 were can’t intubate-can’t oxygenate cases. A MACOCHA 
score > 2 OR 1.70 (CI 95% 1.26–2.30), respiratory failure as the reason 
for intubation OR 1.33 (CI 95% 1.04–1.69), a Cormack score III-IV OR 
7.37 (CI 95% 5.34–10.18), presence of pharyngeal secretions, blood or 
flood OR 1.64 (CI 95% 1.28–2.10), ant the first attempt by resident OR 
1.69 (CI 95% 1.31–2.17), were independently associated with a higher 
risk of intubation after more than one attempt, while the use of VL 
at the first attempt OR 0.46 (CI 95% 0.30–0.71) reduced the risk. The 
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number of laryngoscopy attempts was independently associated with 
the development of major complications OR 1.16 (CI 95% 1.01–1.33), 
but not with mortality.
Conclusion: Risk scores, respiratory failure, pharyngeal occupation, 
and less expertise of the operator are associated with a higher rate of 
failure in the first pass intubation, increasing the incidence of peri-pro-
cedure complications. The use of videolaryngoscope at first attempt 
increases the rate of intubation in the first attempt.
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Introduction: Mechanical ventilation (MV) is a life-saving intervention 
in critically ill patients. MV has side effects such as ventilator-induced 
diaphragm dysfunction (VIDD), with 80% prevalence in critically ill 
patients  [1]. VIDD results in longer ICU and hospital length of stay 
(LOS)  [2]. Diaphragmatic training by repetitive non-invasive bilateral 
electromagnetic phrenic nerve stimulation could prevent or ame-
liorate VIDD  [3]. We have demonstrated that magnetic stimulation 
technology can be safely used near medical equipment in an ICU 
setting [4].
Objectives: We hypothesized that non-invasive electromagnetic 
stimulation of the phrenic nerves is feasible and results in a diaphragm 
contraction with an adequate tidal volume. Primary endpoint was the 
mean tidal volumes of at least 10 stimulations with the same intensity.
Methods: The present single center, proof-of-concept study was per-
formed in five ASA I/II normal weighed patients scheduled for elec-
tive surgery with general anesthesia and planned intubation. After 
induction of anesthesia, intubation and reversal of the muscle relax-
ant, patients received non-invasive electromagnetic stimulation of the 
phrenic nerves, while the mechanical ventilator was set on spontane-
ous breathing mode with zero PEEP. For the stimulation, the STIMIT-
exclusive  PMR35 dual coils  in combination with a standard clinical 
magnetic stimulator were used bilaterally with different stimulation 
intensities (10%, 20%, 30%, 40%).
Results: Patients were 30 [IQR 21–33] years old, 60% (n = 3) 
females, with a BMI of 22.6 [IQR 21.5–23.5] undergoing elective ear-
nose-throat surgery. The mean tidal volume was 0.00 ± 0.00 ml/kg 
ideal body weight (IBW), 1.66 ± 1.58  ml/kg IBW, 5.11 ± 1.74  ml/kg 
IBW and 8.07 ± 2.31  ml/kg IBW for 10%, 20%, 30% and 40% stim-
ulation intensity, respectively (Figure  1). There was a linear rela-
tionship between dosage (stimulation intensity) and effect (tidal 
volume) (p < 0.001; r2  0,63). The optimal stimulation intensity to 
achieve 3–6 ml/kg IBW was between 20 and 30% intensity in most 
cases (Table 1).

Figure 1—Tidal volume generated by bilateral non-invasive electro-
magnetic phrenic nerve stimulation in ml per ideal body weight with 
different intensities (10%, 20%, 30%, 40%) of the magnetic stimulator. 
Linear correlation with 95% CI (p < 0.001; r2 0,63).

Conclusion: Non-invasive bilateral phrenic nerve stimulation with an 
stimulation intensity of 20–30% seems to be able to non-invasively 
generate a tidal volume of 3–6 ml/kg IBW in pulmonary healthy nor-
mal-weighed anesthetized patients. Whether this non-invasive tech-
nique can prevent or attenuate VIDD has to be assessed in critically ill 
patients.
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Introduction: Heterogeneity of acute respiratory distress syndrome 
(ARDS) might be, in part, due to race. The racial minority of Black 
patients was previously (almost 15 years ago) found to be under-rep-
resented and to have higher mortality than Whites in therapeutic clini-
cal trials of ARDS [1].
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Objectives: We attempted to assess whether under-representation of 
Black patients in ARDS trials persisted over time, and to examine tem-
poral trends of their outcomes.
Methods: We performed a secondary analysis of patient-level data 
from patients with ARDS enrolled in six randomized controlled trials 
performed by the United States of America ARDS Network, namely 
ARMA (published in 2000), ALVEOLI (2004), FACTT (2006), ALTA (2011), 
EDEN (2012), and SAILS (2014) [2–7]. We classified race into three 
mutually exclusive categories: “White/non-Hispanic”, “Black”, and 
“other”. The group “other” included Hispanic, Asian, American Indian or 
Alaska Native, and Pacific Islanders. Prevalence and 60-day mortality of 
Black patients were the primary outcomes of the study.
Results: The overall prevalence of Black patients in ARDSNet trials was 
17.0% (742 of 4,361 patients) without change over time (Figure); 17.2% 
in ARMA [2] versus 14.3% in SAILS [7]  (R2 = 0.094; p = 0.555). Black 
patients had higher 60-day mortality compared to Whites (29.9%, ver-
sus 25.9%, p = 0.024). After adjusting for age, body mass index, base-
line immunosuppression and oxygenation at screening, Black patients 
still had higher mortality than Whites (hazard ratio = 1.27; 95% confi-
dence intervals 1.09–1.48).

Conclusion: Neither representation nor outcomes of Black patients in 
ARDS therapeutic trials improve over time.
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Introduction: Inhaled Nitric Oxide (iNO) has been widely used all over 
the world during COVID19 pandemia1. Previous studies reported con-
flicting results on the effect of iNO on oxygenation improvement.
Objectives: The objective of this registry was to describe the use of 
iNO in a large cohort of Covid19 ARDS (CARDS) patients.
Methods: Multi-center, retrospective cohort registry conducted in 12 
French hospitals in 2020 on CARDS patients treated with iNO.
Patients characteristics, clinical respiratory support, nitric oxide ther-
apy safety and efficacy parameters and patients clinical outcomes 
were collected. iNO response was defined as PaO2/FiO2 ratio improv-
ing by >  = 20% after iNO initiation.
Results: From march to december 2020, 300 CARDS patients (22.3% 
female) were included in the registry. At ICU admission, their median 
(IQR) age, SAPS II, and SOFA scores were 66 (57–72) years, 37 (29–48), 
and 5 (3–8), respectively. Patients were still hypoxaemic despite pro-
tective ventilation (in all patients) and prone positioning sessions (in 
68%). At iNO initiation, 2%, 37%, and 61% patients had mild, moder-
ate, and severe ARDS, respectively. Median (IQR) delay between iNO 
therapy initiation and ICU admission, ARDS diagnosis, and intubation 
were 7 (3–12), 6 (2–11) and 4 (1–10) days respectively. The median 
duration of iNO was 2.8 (1.1–5.5) days with a median dosage of 10 
(7–13) ppm at initiation. Responders were analyzed at different stages: 
45.7% of patients were responders within 6 h following iNO initiation, 
56.9% based on the best PaO2/FiO2 ratio within 24 h after iNO initia-
tion and 70.3% patients had at least one response during iNO admin-
istration. The severity of ARDS is the only predictive factor associated 
with iNO response considering the best PaO2/FO2 ratio obtained 
within 24 h (Table 1).
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Table 1: Severity of ARDS at iNO initiation in iNO responders and non 
responders. 

iNO non 
responders 
(N = 106)

iNO 
responders 
(N = 140)

p-value

Severity 
of ARDS 
before iNO 
initiation

N 105 139 0.004 [Fisher 
exact test]Missing 1 1

Mild 4 (3.8%) 1 (0.7%)

Moderate 49 (46.7%) 43 (30.9%)

Severe 52 (49.5%) 95 (68.3%)

A post hoc analysis was performed on 62 patients who fulfilled EOLIA 
ECMO criteria2 ( PaO2/FiO2 < 80 mmHg OR ( PaCO2 <  = 60 mmHg and 
pH < 7.25) before initiation of iNO therapy.After 6 h of NO,32 patients 
(51.6%) lost the criteria for ECMO, ie, they had PaO2/FiO2 >  = 80 mmHg 
and ( PaCO2 < 80  mmHg or pH >  = 7.25).  Among patients eligible for 
ECMO, those who lost ECMO criteria under iNO had a lower mortality 
rate (60%vs 84%); Adjusted OR: 0.23 (95% CI: 0.06, 0.89), p = 0.03] than 
their counterparts, even after adjusting for parameters such as age, 
total SOFA score, duration of ventilation before NO initiation and wave 
of COVID-19 concerned. Regarding safety aspects, renal replacement 
therapy was initiated in 23.5% patients during iNO administration, 
without a formal causal link with iNO.
Conclusion: This registry confirmed the benefits of iNO for arterial 
oxygenation improvement in severe ARDS patients. This effect seems 
more relevant in the most compromised population. In patients with 
ECMO criteria, an iNO-driven improvement in gas exchanges is associ-
ated with better survival. These promising results must be confirmed 
in well designed studies.
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Introduction: Withdrawing life-support treatment (WLST) is defined 
as the therapeutic adecuacy of life-support to a patient´s clinical situ-
ation. During the COVID 19 pandemic this decision was considered in 
a large number of patients admitted to intensive care units (ICU) due 
to the lack of response to treatment, a decision that involved an even 
greater emotional burden.
Objectives: To analyze the different factors that lead to WLST in 
COVID-19 patients admitted to ICUs.
Methods: Retrospective observational study of COVID 19 patients 
admitted to the ICU between March 2020 and September 2021. 
Demographic, severity, and outcome variables of patients admitted 
to the ICU were reviewed and categorized for cases in which WLTS 
was decided and cases where it was not. Categorical variables are 

expressed in frequency and percentages form and are compared using 
a χ2 test; continuous variables are expressed as median and interquar-
tile range (IQR) values and are compared using the student’s t-test. A 
significance level of 5% (two-tailed) was used. A multivariate analysis 
was performed using logistic regression to estimate the effect size 
and adjust for confounding factors. The analysis was performed using 
STATA version 13 ® (StataCorp LCC).
Results: There were a total of 631 ICU admissions with COVID-19 
during the study period, with a mortality rate of 31.85% (n = 201). 
93,03% (187) were admitted for respiratory failure and required inva-
sive mechanical ventilation. WLST was decided in 122 cases (65,24%), 
the majority of them (131, 70,05%) were male. Median age were 
67 (61–72) years old, being older those who WLST (68 [61–72] vs no 
WLST 66 [58–71] years old). There were no statistically significant dif-
ferences regarding comorbidities between both groups. In multivari-
ate analysis, age, clinical frailty scale, and ICU bed occupancy on the 
day of death did not influence the WLTS decision. Charlson score at 
admission (3 [2–4] vs 2 [2–3]; OR: 1,42 [IC95%: 1,06 to 1,90]) and recal-
citrant hypoxemia (59,84% vs 36,92%; OR: 5,17 [IC95%: 1,68 to 15,89]) 
influenced the WLST. The sum of organic failures (number of organic 
failures) at the time of death influenced withholding life-support treat-
ments (2 [1–3] vs. 3 [2–3]; OR: 0,59 [IC95%: 0,39 to 0,88]) (Figure  1). 
Length of stay in-ICU was similar in both groups (p = 0.259).

Conclusion: Charlson score and the clinical situation at the time of 
death influence the WLST decision. It should be noted that this deci-
sion was made mainly in those who presented recalcitrant hypoxemia 
and that the addition of organic failures led to withholding the treat-
ment. Age, ICU bed occupancy and the different waves of the pan-
demic did not influence the WLST.
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Introduction: The gold standard approach for descending thoracic 
aorta (DTA) repair and thoracoabdominal aortic aneurysm (TAAA) 
repair is open thoracoabdominal surgical repair (Lopez-Marco et  al., 
2020) DTA and TAAA repair requires lung isolation and single lung ven-
tilation usually achieved with a dual lumen endotracheal tube (Cooper, 
2011). This type of procedure is associated with high incidence of post-
operative pulmonary complications (PPCs) approximately 45–62%, 
associated higher mortality rate and overall increased hospital length 
of stay and subsequent financial costs (Pasin et al., 2017, Mamo et al., 
2019 and Griffiths et al., 2018).
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Standardised postoperative respiratory management of this cohort 
has not been established. However, there is some evidence to suggest 
the routine use of non-invasive ventilation (NIV), continuous positive 
airway pressure (CPAP) and or high flow nasal oxygen (HFNO) in the 
immediate postoperative phase could reduce the incidence of PPCs 
(Mamo et al., 2018 and Kindgen-miles et al., 2005).
Objectives: The objectives of this observational study include:

  • • Identify the number of patients receiving post operative NIV/
CPAP or HFNO following elective TAAA 

 • • To identify the criteria indicating the need for NIV/CPAP of 
HFNO post elective TAAA 

Methods: Adults admitted to ICU following elective TAAA surgery 
from Jan 2020 to Dec 2021 were included. Baseline characteris-
tics were collected, surgery statistics and primary and secondary 
outcomes.
Results: A total number of n23 patients underwent elective TAAA sur-
gery. n20 patients survived and were included in the analysis. 70% of 
patients underwent surgery for Crawford Classification extent II TAAA. 
The most common reported co-morbidity was hypertension (60%). 
Average left heart bypass time was 226 (± 83) mins. Patients received 
on average 39L of blood and fluids peri-operatively and 100% received 
cryoablation of intercostal nerves. 35% (n7) of patients required NIV 
or CPAP during the post extubation phase and with some crossover 
to HFNO, 70% of patients received HFNO in the post operative extu-
bation phase. Reasons for escalation to NIV/CPAP or HFNO predomi-
nantly were post operative atelectasis (70%), pneumonia confirmed by 
physician requiring antibiotics (75%) and a P/F ratio of < 200 (55%).
Conclusion: Patients receiving elective surgery for TAAA repair are 
high risk of developing post-operative complications due to the 
nature of single lung ventilation. This observational study found 35% 
of patients receiving surgery for extent II Crawford Classification TAAA 
repair required NIV or CPAP during the post extubation phase and a 
total of 70% of patients required HFNO to support recovery. Due to the 
small sample size of this data it is not clear whether the routine use of 
NIV/CPAP or HFNO would reduce the incidence of PPCs for this cohort. 
Further investigation comparing CPAP/NIV or HFNO to no intervention 
is required to impact on local guidelines and clinical practice.
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Introduction: Complement 5a (C5a) is an important contributor to the 
innate immune system and has the potency to activate the coagula-
tion system [1, 2]. High C5a levels have been reported in severely ill 
COVID-19 patients and correlate with disease severity and mortality 
[3–5]. Accumulating evidence shows an association between comple-
ment activation in severe COVID-19 and markers of endothelial injury, 
hypercoagulation and inflammation [5, 6]. Subsequently, complement 
and neutrophil extracellular traps (NETs) have been identified as key 
drivers in COVID-19 immunothrombosis [7]. Previously, we assessed 
the potential benefit and safety of selectively blocking C5a in severe 
COVID-19 patients with the monoclonal antibody vilobelimab [8]. 
Here, we report a sub-study of the PANAMO phase 2 trial.
Objectives: To explore the effect of vilobelimab on various 
biomarkers.
Methods: Between March 31 and April 24, 2020, 17 patients with a 
severe COVID-19 pneumonia (PaO2/FiO2 ratio 100–250 mm Hg) were 
enrolled in an exploratory, open-label, randomised phase 2 trial in the 
academic hospital Amsterdam UMC, location AMC. Patients were ran-
domized between treatment with best supportive care (BSC) plus vilo-
belimab (on days 1, 2, 4, 8, 15 and optionally days 11–13 and 22) and 
BSC only. Biomarkers including, but not limited to, complement acti-
vation, inflammation, coagulopathy, endothelial activation and NET 
formation were measured on several time points longitudinally. Bio-
marker concentration in the first fifteen days after inclusion between 
the two groups were compared over time with linear mixed-effects 
models (LMMs) with spatial splines. Beyond day 15, sampling was con-
sidered too sparse to be representative.

Results: Eight patients were randomized to the vilobelimab group 
and nine patients to the BSC group. Baseline characteristics were 
comparable between the two groups. A significant decrease over 
time was seen in the vilobelimab group for C5a compared with the 
BSC group (p < 0.001). Although sampling was scarce, ADAMTS13 
levels decreased over time in the BSC group compared with the vilo-
belimab group (p < 0.01) and IL-8 levels seemed increased in the BSC 
group (p = 0.03). The LMMs are plotted in the figures above. All three 
biomarkers remained significantly different when tested over 28 days. 
Biomarker concentrations did not differ significantly for comple-
ment markers C3a, MASP-2, factor Bb nor for the aforementioned 
biomarkers.
Conclusion: In this small, exploratory sub-study, patients treated with 
vilobelimab showed a significant decrease of C5a over the first fifteen 
days, compared with the BSC group. ADAMTS13 decreased over time 
in the BSC group compared with the vilobelimab group, potentially 
indicating a protective effect of vilobelimab on thrombotic complica-
tions [9]. Il-8, which can be induced by C5a, seemed more supressed in 
patients treated with vilobelimab [10]. A larger sample size is needed 
to further substantiate our findings, however, these results can give 
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a first direction why inhibition of C5a could be beneficial in severe 
COVID-19.
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Introduction: Dexamethasone has a mortality benefit in COVID-
19  patients, particularly those requiring invasive mechanical venti-
lation  (MV). However, it is uncertain if another corticosteroid, such 
as Methylprednisolone, may be utilized to obtain a superior clinical 
outcome.
Objectives: We conducted a study to compare Dexamethasone’s clini-
cal and safety outcomes versus Methylprednisolone in COVID-19 criti-
cally ill patients admitted to the intensive care units (ICUs).
Methods: A multicenter, retrospective cohort study includes COVID-
19 critically ill adult patients admitted to ICUs from March 2020 to July 
2021. Patients were categorized into two groups based on the type of 
corticosteroid received within 24 h of ICU admission, the active group 

for patients who received Methylprednisolone and Dexamethasone 
as the control group. The primary outcome was the progression of 
multiple organ dysfunction (MOD) score at day three of ICU admis-
sion. The secondary outcomes were respiratory failure requiring MV, 
mortality, ICU and hospital length of stay (LOS), ventilator-free days 
(VFDs) at 30 days, and complications during ICU stay. Propensity score 
(PS) matching was used (1:3 ratio) based on patient’s age, and multiple 
organ dysfunction score within 24 h of ICU admission.
Results: A total of 1385 patients were screened during the study 
period; 526 patients were eligible after applying the study exclusion 
criteria. After PS matching, 264 patients were included according to 
the selected criteria. Of these patients, 198 were given Dexametha-
sone therapy, while 66 patients were given Methylprednisolone within 
24  h of ICU admission. In regression analysis, patients who received 
Methylprednisolone compared to Dexamethasone had a higher MOD 
score at day #3 of ICU admission (beta coefficient: 0.17 (95% CI 0.02, 
0.32), P = 0.03). Moreover, hospital-acquired infection was higher in the 
Methylprednisolone group (OR 2.17, 95% CI 1.01, 4.66; p = 0.04). How-
ever, other complications during the stay were similar between the two 
groups. The 30-day and the in-hospital mortality were similar in both 
groups on multivariable cox proportional hazards regression analysis.
Conclusion: In critically ill patients with COVID-19, the use of methyl-
prednisolone compared to dexamethasone resulted in a higher MOD 
score on day three of ICU admission with a similar mortality rate.
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Introduction: Ventilator induced diaphragmatic atrophy is of utmost 
clinical importance as diaphragmatic function is a major determinant 
of successful weaning from mechanical ventilation. We designed this 
study to compare the effect of assist/controlled mode (PRVC) and 
assisted mode (SIMV) with pressure support on diaphragmatic atro-
phy in patients with acute respiratory failure.
Objectives: The primary endpoint of the study was to compare the 
change in diaphragmatic thickness at day 3 between patients on PRVC 
ventilation & SIMV-PS ventilation.
Methods: Seventy adult patients with acute respiratory failure requir-
ing invasive mechanical ventilation, were recruited. Diaphragm thick-
ness was measured at the zone of apposition between the eighth or 
ninth intercostal spaces on the right side in the mid-axillary line using 
B mode ultrasound.
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Results: Diaphragmatic thickness was reduced irrespective of the 
ventilation mode used and percentage of decline in end-inspiratory 
diaphragmatic thickness was significantly higher in PRVC ventilation 
group than SIMV group at day 2 [median [IQR] 8 [0–9.1] in PRVC versus 
4.35[0–6.9] in SIMV group; p = 0.0010] and day 3 [median [IQR] 13.6 
[12–17.4] in PRVC versus 10.5[5.3–13.6] in SIMV group; p = 0.0010]. No 
difference was obtained in the diaphragmatic thickness fraction at the 
time of extubation (p = 0.48), number of SBTs required (p = 0.37), dura-
tion of mechanical ventilation (p = 0.09), length of ICU stay (p = 0.10) 
and survival to ICU discharge (p = 0.61).
Conclusion: The use of SIMV PS mode maintaining assisted spontane-
ous ventilation, compared to assist control mode may the reduce rate 
of diaphragmatic atrophy in mechanically ventilated patients with 
acute respiratory failure.
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Introduction: In patients with acute respiratory failure (ARF), early 
adequate therapy is associated with good prognosis. There are many 
possible etiologies for acute respiratory failure, but diagnosis is often 
unclear. In this study, we investigated the effect of undetermined etiol-
ogy on the prognosis of patients with ARF.
Methods: This is a prospective multicenter cohort study that included 
165 adult patients with ARF admitted to the intensive care unit (ICU) 
from June 2020 to February 2021. Relationship between ARF etiology 
and hospital mortality was assessed using a multivariable regression 
model adjusting for confounding factors.
Results: Among the 165 patients, a bronchoalveolar lavage (BAL) 
was performed in 66 (40.0%). Etiologies of ARF were classified into 
10 categories: bacterial pneumonia (47.3%), viral pneumonia (3.6%), 
septic shock related (13.9%), invasive fungal infection (13.3%), aspira-
tion pneumonia (20.0%), airway disease related (3.0%), drug-induced 
pneumonitis (0.6%), cardiogenic pulmonary edema (3.0%), disease-
related infiltrates (3.0%), undetermined (17.0%). By multivariable anal-
ysis, factors associated with hospital mortality were high SAPS3 score 
(OR 1.05 [95% CI 1.02–1.09]; p = 0.003), invasive fungal infection (OR 
5.15 [95% CI 1.41–18.80]; p = 0.013), and undetermined etiology (OR 
22.56 [95% CI 4.69–108.52]; p < 0.005).

Conclusion: In patients with ARF, up to 17% remain with undeter-
mined ARF etiology despite comprehensive diagnostic workup. Unde-
termined ARF etiology is independently associated with hospital 
mortality. Rapid and noninvasive noble diagnostic strategies for ARF 
patients are warranted.
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Introduction: In patients with Acute Respiratory Distress Syndrome 
(ARDS) the extrapulmonary organ dysfunction is a major cause of mor-
tality. Ventilator-induced Lung Injury (VILI) parameters such as Driving 
pressure (DP) and Mechanical Power (MP) are related to an increased 
mortality risk. However,  the physiological mechanisms leading to 
death are not known.
Objectives: To analyze the associatoin between DP, MP as well as other 
VILI parameters with systemic inflammation, pulmonary epithelial and 
endothelial injury, coagulation disorders and organ dysfunction.
Methods: Prospective observational study of patients presenting with 
ARDS in which we evaluated the association of DP, MP and other VILI 
parameters to pulmonary and extrapulmonary dysfunction (pulmo-
nar and non-pulmonary SOFA) as well as Interleukin (IL)-6, IL-8, IL-10, 
IL-17, TNFa, TNFa solube receptor (RS), Tissue factor, Angiotensin, CCL2, 
CCL7, VGEF, Von Willebrand factor, Protein C, Plasminogen activator 
inhibitor, Angiopoietin, RAGE, Factor IX and Protein C.
Results: 30 patients with ARDS. The cause of ARDS was pulmonary 
sepsis/bronchoaspiration in 70% of patients. Median age (IQR) was 62 
(45; 69) and 58% were male. Median APACHE at ICU admission was 21 
(17; 28). P/F ratio and ventilatory ratio were 118 (91; 175) and 2.1 (1.7; 
2.4) upon ARDS diagnosis.
Median DP, MP, tidal volume, positive-end inspiratory (plateau) pres-
sure and PEEP were 14 (12; 16) cmH2O, 25 (18; 29) J/min; 7 (6.2; 7.9) ml/
kgIBW; 24 (22; 26) cmH2O and 10 (9; 12) cmH2O respectively.
Positive end-inspiratory (plateau) pressure and DP upon ARDS diag-
nosis were associated to worse pulmonary SOFA at day 1 and 3 and 
higher biomarkers of pulmonary epithelial dysfunction at the same 
time points. However, these variables were not associated to systemic 
inflammation, coagulation disorders, endothelial dysfunction and 
non-pulmonary organ dysfunction.
Tidal volume normalized to ideal body weight and PEEP were not 
related to either epithelial and endothelial pulmonary dysfunc-
tion, systemic inflammation, coagulation disorders or multiorgan 
dysfunction.
Mechanical power was associated with higher RsTNFa and lower 
Angiotensin.
Respiratory system compliance and inspiratory resistance were related 
to higher IL-8 and RsTNFa, respectively.
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Conclusion: DP and plateau pressure are related to pulmonary epithe-
lial dysfunction and worse pulmonary SOFA, but not with extrapulmo-
nary organ dysfunction or systemic biotrauma. This suggests that the 
pathway to death realted to these variables is due to lung dysfunction 
and its consequences.
MP is associated with higher systemic inflammation and endothelial 
dysfunction. However, compliance and inspiratory resistance, two 
non-modifiable components of the respiratory system, are related 
to systemic inflammation and are components of the MP equation. 
Therefore, we can not assure whether a causal relationship between 
systemic inflammation, endothelial dysfunction and MP exists.
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Introduction: Extracorporeal membrane oxygenation (ECMO) is 
widely used as a support therapy in patient with end-stage heart or 
lung diseases. As a bridge to lung transplantation, veno-venous (VV) 
ECMO has been preferred. However, prolonged waiting times lead to 
right heart dysfunction.
The purpose of this study was to find the role of veno-arterial-venous 
(VAV) ECMO in patients with right heart failure(RHF) waiting lung 
transplantation.
Methods: A retrospective review was performed of 86 patients sup-
ported with ECMO before lung transplantation (LTx) from December 
2012 to September 2020 in a single institution. The cases had applied 
VAV ECMO as a bridge were reviewed.
Results: Of 86 patients bridged with ECMO to lung transplantation, 
total seven patients were supported with VAV ECMO. Four patients 
were placed on VAV ECMO from the start because of severe pulmo-
nary hypertension. The three other patients were changed from VV to 
VAV type ECMO due to RHF while waiting for LTx. The average age of 
patients was 55.1 years and mean ECMO support days was 18 (range 
5–38). When VAV ECMO supported, mean value of right ventricular sys-
tolic pressure was 75.2  mmHg (range 50.0–107.0). Conversions from 
VV ECMO to VAV ECMO were performed at the mean of 20 days of VV 
ECMO. In one patient, sudden cardiac arrest due to RHF occurred on 
day 25 of VV ECMO that led him to undergo a urgent mode change 
to VAV ECMO. There was no major complication related to ECMO dur-
ing patients were supported with VAV ECMO. Right heart function 
of all seven patients improved after receiving LTx successfully. One 
patient expired 7 months after LTx due to lung cancer diagnosed after 
transplantation and one patient died of intracranial hemorrhage at 
day 28 after transplantation. Five patients are still alive at a median of 
34.9 months (range 27.5–76.7) after LTx.
Conclusion: Our experience with ECMO as a bridge to lung transplan-
tation, cardiac function evaluation is required on a regular basis and 
VAV ECMO could be a useful for patient with right heart failure waiting 
lung transplantation.
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Introduction: Individuals can test positive for severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) by antigen-based (as) and 
molecular assays (ms): while the first are likely to be positive early in 
the disease course, when there is an increased likelihood of high levels 
of infectious virus, the second can be positive following the resolution 
of their clinical disease. Little data are available about the prognostic 
value of the persistent positivity at the antigen-based assays.
Objectives: To evaluate any prognostic value of antigen-based assays 
in critically ill SARS-CoV-2 positive patients.
Methods: Retrospective observational study of COVID-19-confirmed 
critically ill patients (pts), treated in our ICU (AR B BR, AOUI-University 
Hospital Integrated Trust) of Verona from 1st Jan to 1st May, 2021. We 
collected demographic, clinical data, as well as data on organ failure 
and outcome on D1, D3, D7 of ICU stay.
Results: 117 pts were included, the median age was 64  years, 90 
(76.9%) were male and the median BMI was 29.69  kg/m^2. 85 pts 
(72.6%) had cardiovascular disorders, 22 (18.8%) had dyslipidemia, 
20 (17%) had diabetes and 11 (9.4%) had a history of asthma. 28 days 
ICU mortality was 11.9%, 14 died during hospitalization, of which 12 
in the ICU. Median APACHE II score was 10 for survs and 19.50 for non 
survs. On D1, among survs (103 pts), we recorded 43 positive antigenic 
swabs (as) and 60 negative as; among non survs (14 pts) we recorded 
12 positive as and 2 negative as. On D3 (114 pts) among the survs (101 
pts), we recorded 27 positives as and 74 negatives as; among non survs 
(13 pts) 10 positive and 3 negatives as. On D7 (85 pts) among survs (76 
pts), we recorded 16 positive as and 60 negative as; among non survs 
(9 pts) 6 positive and 3 negative as. Most of these pts needed mechani-
cal ventilation; the rate of intubated patients in survs and non survs 
was 34.3% and 78% on D1, 56.1% and 70% on D3 and 77.9% and 100% 
on D7, respectively. We analyze the SOFA score without the neurologi-
cal component (SOFA-N) on D1, 3, 7. On D1 median SOFA-N for surv 
and non survs was 3.5 and 4.5, respectively, on D3 3 and 5, while on 
D7 3 and 4. The median of ICU LOS was 9.5 days (1–147) for survs and 
6 days (1–28) for non survs.
Conclusion: Our preliminary data support the hypothesis that in criti-
cally ill COVID-19 patients the persistent positivity to the SARS-CoV-2 
antigenic-based assays may be used as a prognostic tool.
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Introduction: Airway pressure release ventilation (APRV) is a time-
cycled, pressure-controlled mode of ventilation. It can improve oxy-
genation in patients with acute respiratory distress syndrome (ARDS) 
by increasing mean airway pressure, resulting in alveolar recruitment 
and maintenance of an open lung.[1] COVID-19 associated ARDS 
(CARDS) seems to differ from ARDS caused by other pathophysiology. 
So far, little is known about the benefits and harms of APRV compared 
to lung protective biphasic positive airway pressure ventilation (BPAP) 
in CARDS.[2, 3].
Objectives: Mechanical ventilation can be guided by esophageal/
transpulmonary pressure (TPP), which can detect signs of baro- and 
atelectrauma.[4] This study aimed to compare potential benefits and 
harms of APRV vs BPAP in CARDS patients by monitoring TPP.
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Methods: This retrospective cohort study focused on adult COVID-19 
positive patients, admitted to an Intensive Care Unit of a German qua-
ternary care hospital from March 2020 to October 2021. All patients 
included in this study were suffering from CARDS (PaO2 ≤ 300 mmHg), 
initially ventilated in BPAP-mode and consecutively in APRV-mode (in 
supine position) under TPP-monitoring. BPAP was set as per ARDSnet 
recommendations for lung protective ventilation.[5] APRV was set 
according to previous BPAP settings: High pressure ≤ 30  mbar, low 
pressure ≤ 5 mbar and the time on the lower pressure-level adjusted 
to an end-expiratory flow equal to 75% of the peak expiratory flow 
rate (≤ 0.5  s). Ventilator-settings, airway-pressures, TPP, arterial blood 
gas results, sedation requirements and hemodynamic stability were 
compared in all patients by three different measurements (1-2 h apart) 
in BPAP vs consecutively three measurements (1-2 h apart) in APRV.
Results: Twenty patients (65% male, mean age: 60.59 ± 13.04  years, 
mean body mass index: 33.63 ± 7.77  kg/m2, mean APACHE Score: 
21.50 ± 10) were included in the study. Median endexpiratory TPP was 
negative in APRV vs positive in BPAP (-1.20  mbar; IQR: -4.88/ + 4.53 
vs + 3.45 mbar; IQR: + 1.95/ + 8.57; p < 0.04), indicating a risk of atelec-
tasis. Neither in APRV nor in BPAP, TPP-monitoring revealed signs of 
barotrauma (endinspiratory TPP ≥ 25  mbar). Mean tidal volumes per 
ideal body weight (7.16 ± 1.12 ml vs 5.23 ± 0.69 ml; p < 0.01) and mean 
airway pressures (27.12 ± 1.68  mbar vs 22.68 ± 2.62  mbar; p < 0.01) 
were higher in APRV vs BPAP. There was no significant difference in 
mean peak-, plateau-, driving-pressures, compliance/resistance, oxy-
genation/decarboxylation, sedation requirements or hemodynamic 
stability in APRV vs BPAP.
Conclusion: APRV vs BPAP did not show any benefit regarding oxy-
genation or decarboxylation. In contrast, APRV vs BPAP in CARDS 
patients without TPP-monitoring carries the risk of unwitnessed 
atelectrauma. Intrinsic PEEP, measured by the ventilator, is an unsafe 
predictor of atelectrauma in APRV. Consequently, TPP-monitoring is a 
useful tool in APRV to avoid ventilator-associated lung-injury in CARDS 
patients.
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Introduction: Venovenous extracorporeal membrane oxygena-
tion (VV-ECMO) for severe respiratory failure has been widely used 
for severe COVID-19 disease. In these patients, COVID-19-associated 
coagulopathy (CAC) has been implied as a pathophysiologic mecha-
nism contributing to severity, although little data has been published 
regarding the profile and type of coagulation disorders in this subset 
of patients.
Methods: HEMOCOV study was an open-label, prospective obser-
vational study, conducted in patients with COVID-19-related acute 
respiratory failure (ARF) admitted in intensive care unit (ICU) of an aca-
demic tertiary care hospital. Coagulation tests, including thromboe-
lastometry, biochemical analysis and clinical performance evaluation 
were analyzed at ICU admission, at 5-day interval until discharge, day 
30 of admission or death.
Results: 145 patients with ARF related to COVID-19 were included 
in this study, of whom 27 have been treated with VV-ECMO sup-
port. Median age was 40  years (IQT 22–74), 26 have been submitted 
to invasive mechanical ventilation (IMV). The mean SAPS II (Simpli-
fied Acute Physiology Score) was 34.8 and mean SOFA score was 6.2. At 
admission, median platelet level was 205 × 109 cel/L, mean hemato-
crit was 44.7%, coagulation factor VIII was 291%, vWF:RCo was 47%. As 
reported in complementary study (data not shown), LI30-INTEM and 
CFT-FIBTEM has been associated with risk of death. In this subgroup 
of patients, values were 100% and 796 s, respectively. Clinically signifi-
cant thrombotic events occurred in 42.3% and hemorrhage in 57.7% 
of patients. ICU mortality was 30.7%.
Conclusion: Our study suggest that hypercoagulability and hypofi-
brinolysis may be important pathophysiological mechanisms in 
patients with severe COVID-19 treated with VV-ECMO support. Lon-
gitudinal viscoelastic testing may be useful for better assessment of 
thrombotic and hemorrhagic risk in these patients.
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Introduction: Up to date four waves of COVID-19 patients have been 
identified in the Netherlands, resulting in over 22.000 deaths. Despite 
the introduction of novel treatments the mortality among patients 
with severe COVID-19 remains high.
Objectives: We aim to describe to changes in characteristics, treat-
ments and outcomes for COVID-19 patients admitted to the ICU in the 
Netherlands during the four pandemic waves.
Methods: In this cohort study among 10 large academic and teaching 
hospitals adult patients who were admitted to the ICU for COVID-19 
were included between 27 February 2020 and 31 December 2021. Study 
groups were compared over the waves with Chi-square for trend for cat-
egorical data and with Kruskal–Wallis test for numerical data. In-hospital 
mortality was defined as mortality either on the ICU or on the ward.
Results: 1414 critically-ill patients with COVID-19 were included; the 
mean age was 64  years [IQR, 56–72] and 72% were male. 44.7% was 
admitted directly to the ICU, the other 55.3% first to the ward. The 
median length of hospital stay was 17 days [IQR, 11–28] and the ICU-
stay 9  days [IQR, 4–18]. ICU-mortality was 24% and in-hospital mor-
tality 32%. See Table  1 for the clinical characteristics, treatments and 
outcomes per wave. The percentage of males decreased over the 
waves (from 76% in wave 1 to 66% in wave 4), as well as the median 
age (from 65 to 60  years). The median length of ICU-stay decreased 
over time, as well as the ICU-mortality (28% in wave 1 to 17% in wave 
4).
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Table 1. Clinical characteristics, treatments and outcomes.

Wave 1
Mar–Jun 
2020

Wave 2
Jul 2020–
Jan 2021

Wave 3
Feb–Jun 
2021

Wave 4
Jul–Dec 
2021

p value

n 623 393 247 151

Demo-
graphics

Sex—male 
(no. (%))

473 (75.9) 279 (71.0) 167 (67.6) 100 (66.2) 0.002*

Age, years 
(median 
[IQR])

65 [58, 72] 65 [57, 72] 63 [53, 70] 60 [51, 68]  < 0.001^

Patients 
with 
comor-
bidities 
(no. (%))

447 (78.4) 313 (83.2) 187 (81.3) 108 (72.0) 0.502*

Treat-
ments

Hydroxy-
chloro-
quine 
(no. (%))

410 (65.8) 3 (0.8) 2 (0.8) 1 (0.7)  < 0.001*

Remdesivir 
(no. (%))

13 (2.1) 67 (17.0) 5 (2.0) 1 (0.7) 0.870*

Steroids 
(no. (%))

139 (22.3) 352 (89.6) 231 (93.5) 150 (99.3)  < 0.001*

IL-6 
antago-
nist (no. 
(%))

5 (0.8) 3 (0.8) 118 (47.8) 110 (72.8)  < 0.001*

Mono-
clonal 
antibod-
ies (no. 
(%))

0 (0) 0 (0) 0 (0) 26 (17.2)  < 0.001*

Invasive 
ventila-
tion (no. 
(%))

539 (87.1) 280 (71.8) 175 (71.1) 94 (62.3)  < 0.001*

Outcomes

Length of 
hospital 
stay, 
days 
(median 
[IQR])

18 [10, 30] 17 [11, 26] 15 [11, 31] 17 [10, 25] 0.411^

Length of 
ICU stay, 
days 
(median 
[IQR])

11 [5, 21] 8 [3, 16] 7.00 [4, 16] 6 [2, 13]  < 0.001^

ICU mor-
tality (no. 
(%))

175 (28.1) 88 (22.4) 54 (21.9) 26 (17.2) 0.002*

In-hospital 
mortality 
(no. (%))

213 (34.2) 124 (31.6) 68 (27.5) 43 (28.5) 0.046*

*Chi-square for trend for categorical data and ^Kruskal–Wallis test for 
numerical data

Conclusion: The in-hospital mortality, ICU-mortality and length of 
ICU-stay of COVID-19 patients admitted to the ICU decreased during 
the four pandemic waves in the Netherlands. Furthermore we found 
an increased use of anti-inflammatory drugs and monoclonal antibod-
ies, and a decreased use of invasive ventilation.
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Introduction: Positive pressure mechanical ventilation is a non-phys-
iological intervention that saves lives but is not free of important side 
effects. It invariably results in different degrees of collapse of small air-
ways. Recruitment maneuver (RM) aims to resolve lung collapse by a 
brief and controlled increment in airway pressure while positive end-
expiratory pressure (PEEP) afterward keeps the lungs open. Therefore, 
ideally RM and PEEP selection must be individualized and this can only 
be done when guided by specific monitoring tools since lung’s open-
ing and closing pressures vary among patients with different lung 
conditions.
Objectives: The aim of this study was to explore the clinical value of 
ultrasonic monitoring in the assessment of pulmonary recruitment 
and the best PEEP.
Methods: This study was conducted on 120 patients, 30 were 
excluded as in whom lung collapse cannot be confirmed then the rest 
were 90 patients from whom another 25 patients excluded as they 
were hemodynamically unstable the rest 65 patients were divided into 
two groups: Group A: Included 50 mechanically ventilated patients 
with ARDS, underwent lung recruitment using lung ultrasound and 
Group B: Included 15 mechanically ventilated patients with ARDS, 
underwent lung recruitment using oxygenation index. This prospec-
tive study was held at many critical care departments around Egypt.
Results: We noticed that lung recruitment in both groups significantly 
increased Pao2/Fio2 ratio immediately after recruitment compared 
with basal state and also significantly increase dynamic compliance 
compared with basal state. The increase in PF ratio immediately was 
significantly more in ultrasound group than in oxygenation group. 
Furthermore, we noticed that that P/F ratio 12  h after recruitment 
decreased compared with P/F ratio immediately after recruitment but 
significantly increased compared with basal state before recruitment 
and also we found that the increase in P/F ratio 12 h after recruitment 
was more significantly in lung ultrasound group than in oxygenation 
group. Furthermore, we noticed that lung recruitment (both lung 
ultrasound and oxygenation group) significantly increase RV function 
using TAPSE compared with basal state. Both opening pressure and 
optimal PEEP were significantly higher in lung ultrasound group than 
in oxygenation group. In our study, opening pressure was 37.28 ± 1.25 
in lung ultrasound group and was 36.67 ± 0.98 in oxygenation group 
and optimal PEEP was 14.64 ± 1.08 in lung ultrasound group and was 
13.13 ± 0.74 in oxygenation group.
Conclusion: Lung US is an effective mean of evaluating and guiding 
alveolar recruitment in ARDS. Compared with the maximal oxygena-
tion–guided method, the protocol for reaeration in US-guided lung 
recruitment achieved a higher opening pressure, resulted in greater 
improvements in lung aeration, and substantially reduced lung het-
erogeneity in ARDS.
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Introduction: Although parameters provided by transpulmonary 
thermodilution (TPT) may be of interest in patients affected with 
acute respiratory distress syndrome (ARDS), their accuracy in patients 
equipped with veno-venous extracorporeal membrane oxygenation 
(VV-ECMO) has been poorly reported to date. The aim of this study 
was to evaluate the impact of VV-ECMO blood flow on TPT results.
Objectives: The aim of this study was to evaluate the impact of VV-
ECMO blood flow on TPT results.
Methods: In this single center cohort study conducted from April 30, 
2020 to September 30, 2021, all patients equipped with both ther-
modilution catheters and VV-ECMO and referred for VV-ECMO explan-
tation had TPT measurements during a gradual decrease of VV-ECMO 
blood flow from 5 L/min to 0 L/min (VV-ECMO clamped). Parameters 
(extravascular lung water index (EVLWi), cardiac index, and pulmonary 
vascular permeability index (PVPi)) were averaged from 2 injections 
and indexed on the estimated dry weight of the patients. The primary 
endpoint was the variation of EVLWi measured by TPT according to 
VV-ECMO flow. The secondary endpoints were variation of other TPT 
parameters according to VV-ECMO flow.
Results: Twenty patients were included. EVLWi and PVPI were sig-
nificantly affected by high blood flows on the VV-ECMO system com-
pared to their measure without VV-ECMO. They showed minimal 
variations for blood flows below 2 L/min (Figure  1). Bland–Altman 
analysis revealed a correct agreement between measurements of 
EVLWi with VV-ECMO blood flows at 2 or 1 L/min, and its reference 
measurement at 0/min (respectively biases of -0.21 ± 0.68, 95% lim-
its of agreement [-1.55–1.12] and -0.16 ± 0.59 [-1.32–0.99] ml/kg). VV-
ECMO blood flows up to 5 L/min did not affect the determination of 
cardiac index.
Conclusion: High VV-ECMO flows overestimated EVLWi and PVPI, but 
were accurate for blood flows below 2 L/min. TPT determination of 
cardiac index was not impacted by the presence of VV-ECMO.
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Introduction: The amount of energy delivered from the ventilator 
applied to the lungs within a given timeframe is defined as mechanical 
power (MP). Recently, low MP is one of the new concepts in lung-pro-
tective ventilation strategies that may associate with survival benefits. 
Up to now, the safety MP threshold remains unclear. However, measur-
ing MP requires additional calculations not being carried out in usual 
clinical care and the reports about MP were mostly cross-sectional 
data. The real-time dynamic data of MP using the geometric method 
were scarcely reported, particularly in non-sedated and paralyzed 
patients [1,2].
Objectives: This study primarily aimed to determine the association 
between the continuously-recorded MP and the clinical outcomes of 
medical patients with respiratory failure.
Methods: This was a prospective, pilot study performed in a single 
center. Adult patients admitted to medical intermediate and inten-
sive care units who require invasive mechanical ventilation had been 
consecutively enrolled. The patients’ ventilators were connected to the 
specific investigator’s computer system (DRACO software) for continu-
ously real-time data recording for at least 24  h after intubation. The 
lung mechanics were measured and real-time MP was automatically 
computed using the geometric reference method. The primary out-
come was in-hospital mortality.

Results: There were 337 eligible patients from 18 October 2021 to 
28 February 2022. A total of 63 patients with acute respiratory fail-
ure requiring mechanical ventilation were analyzed. 51 patients sur-
vived (81%) and 12 (19%) patients died before hospital discharge. 
The patients had a mean age of 69  years. Demographic and anthro-
pometric baseline data for all populations were not different, except 
SOFA score had a significantly high in non-survivors (7, 3.5–8 VS 4, 
2–6). There were no significant differences between survivors and 
non-survivors in terms of baseline values of MP (12.9 [3.6] VS 14.3 
[4.7], p = 0.391) or other ventilator variables. Interestingly, mechanical 
power of ≥ 19 J/min was significantly associated with higher in-hospi-
tal mortality (2 [100%] VS 5 [14.7%], p = 0.033). In addition, there was 
a trend toward higher mortality for patients who spent a long time in 
the range of high MP (≥ 19  J/min). There was no difference in other 
clinical outcomes between the high and low MP groups, including 
ICU mortality, ICU length of stay, duration of intubation, duration of 
mechanical ventilation, and respiratory complications associated with 
mechanical ventilation.
Conclusion: Our study demonstrated that higher intensities of 
mechanical power at 19  J/min and above were associated with 
increased hospital mortality. Limiting exposure to high MP using real-
time continuous MP monitoring may serve as novel guidance for lung-
protective ventilator settings in critically ill patients.
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Introduction: Nasotracheal intubation (NTI) may be used for long 
term ventilation in critically ill patients, although this concept has 
been widely abandoned in favor of tracheostomy approximately 
25  years ago. However, therapy concepts in intensive care have 
changed since then and recent data indicate potential benefits [1]. 
Compared to orotracheal intubation (OTI), patients receiving NTI may 
require fewer sedatives and thus be more alert and with fewer depres-
sion of respiratory drive.
Objectives: To study the influence of NTI and OTI in critically ill 
patients regarding sedative medication, scores on the Richmond-Agi-
tation-Sedation-Scale (RASS), and rate of assisted ventilation.
Methods: We retrospectively included adult patients admitted 
to twelve ICUs (140 beds) of the University Medical-Center Ham-
burg-Eppendorf, who received tracheal intubation and were ven-
tilated > 48  h. According to the route of intubation patients were 
assigned to the OTI or NTI group. Data were extracted from the elec-
tronic database. We compared doses of sedative drugs, fraction of 
time with RASS 0 or -1 (RASSopt) for day 1 to 3 after intubation, and 
percentage of assisted ventilation for day 1 to 10. Data are given as 
mean ± standard deviation.
Results: From January 1, 2018, to December 31, 2020, 1192 patients 
with 329 NTI and 1298 OTI instances were included. Patients were (NTI 
vs. OTI) 66 ± 13 vs. 63 ± 15 years old, p = 0.001, with 67% vs. 65% males, 
and an APACHEII of 31 ± 8 vs 31 ± 7, p = 0.107. On average, while 
sedated patients received: 1077 ± 1355  mg/d vs. 1768 ± 1473  mg/d 
propofol, p < 0.001, 395 ± 547  µg/d vs. 693 ± 639  µg/d sufen-
tanil, p < 0.001, and 3.6 ± 20.6  mg/d vs. 6.5 ± 23.8  mg/d midazolam, 
p = 0.029. RASSopt was attained for day 1 to 3 in (NTI vs. OTI) 39 ± 35% 
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vs. 17 ± 25%, p < 0.001. The average percentage of assisted ventilation 
for day 1 to 10 was (NTI vs. OTI) 43 ± 29% vs. 29 ± 25%, p < 0.001. The 
mean length of intubation was (NTI vs. OTI) 134 ± 87 h vs. 160 ± 109 h, 
p < 0.001.
Conclusion: Patients in the NTI group received fewer sedative drugs, 
spent a higher percentage of time in the recommended RASS range, 
and received less controlled ventilation. We suggest further studies to 
evaluate if these findings influence outcome parameters.
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Introduction: Sphingosine-1-phosphate (S1P) receptor ligands 
reduce lung damage and endothelial activation in models of virus-
induced pneumonia. Feasibility of initiating S1P receptor ligand ther-
apy during pneumonia needs confirmation.
Objectives: Evaluate safety/efficacy outcomes of ozanimod therapy in 
COVID-19 patients.
Methods: In a prospective multicentric open-label pilot trial, adult 
patients with COVID-19 requiring O2 were recruited (3 Canadian cen-
tres, starting Sept. 2020). Patients were randomized to standard of care 
(SOC) or SOC + ozanimod (per os). Modified WHO-adapted 6-points 
ordinal scale for clinical improvement was computed daily and 
adverse events were recorded.
Results: As of March 2022, 43 patients (out of 48) were enrolled and 20 
received ozanimod. Stratification at randomization balanced groups 
for risk factors of poor outcome and initial O2 requirement. No seri-
ous drug reaction was reported. Asymptomatic bradycardia occurred 
with ozanimod in most patients during first 2 days. So far, 37 patients 
completed the study-ending phone call (day 90). Ordinal scale-related 
outcomes are shown in Table 1.

Main outcomes in both study arms
SOC
(n = 23)

SOC + Ozanimod
(n = 20)

Age, yr—median (IQR) 62 (48–69) 65 (61–68)

Male—no. (%) 17 (74) 12 (60)

Ordinal scale -related measures
O2 therapy—days, median (IQR) 9 (4–12) 6 (3–10)

Nasal High Flow—days, median (IQR) 4 (0–7) 3 (0–6)

Intubation—no. (%) 5 (22) 2 (10)

Hospitalization– days, median (IQR) 10 (7–17) 9 (6–13)

Serious Adverse Event—no 7 4

Adverse Event—no 19 21

Conclusion: This small scale trial provides the very first evidence sup-
porting the possibility of initiating S1P receptor ligand therapy during 
COVID-19 pneumonia.
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Introduction: Phrenic nerve stimulation leads to diaphragm activa-
tion and contraction, and has the potential to prevent diaphragmatic 
atrophy in mechanically ventilated patients [1]. Its implementation in 
clinical practice might consequently reduce Ventilator-induced dia-
phragmatic dysfunction (VIDD) and possibly reduce the duration of 
mechanical ventilation or mortality [2, 3]. However, non-invasive tech-
niques of electromagnetic phrenic nerve pacing have not yet been 
established.
Objectives: Using non-invasive electromagnetic phrenic nerve stimu-
lation we investigated the relationship of coil distance from the prede-
termined ideal stimulation site and the generated tidal volume.
Methods: Subsequently to induction of anesthesia, endotracheal 
intubation and reversal of the muscle relaxant, five ASA I/II patients 
scheduled for elective surgery with general anesthesia received bilat-
eral non-invasive electromagnetic stimulation of the phrenic nerves 
using a magnetic field intensity of 20%. The ideal stimulation site was 
located using ultrasonography and by comparing the stimulator-
induced tidal volumes. The coil positioning was changed in two direc-
tions: (i) medio-laterally at 5 mm, 10 mm and 15 mm distance from the 
optimal stimulation point, and (ii) cranio-caudally at 5 mm, 10 mm and 
15  mm if anatomically feasible. Tidal volumes generated were meas-
ured via the ventilator.
Results: The difference between anatomical (identified using ultra-
sonography) and the used stimulation site was 10 ± 3  mm and 
8 ± 3 mm for the left and right side, respectively. The medio-lateral dis-
placement was feasible in all patients. Tidal volume declined linearly 
(r2 = 0.199; p < 0.0001, Figure 1) as the distance from the used stimula-
tion point was increased anterior to posterior. The mean tidal volume 
declined by -0.42 ± 1.33 ml/kg, -1.23 ± 1.69 ml/kg and -1.75 ± 1.35 ml/
kg for 5 mm, 10 mm and 15 mm distance as a function of moving the 
coils away from the initial identified stimulation point, respectively. 
Due to the clavicle bone as well as the mandible bone, maneuvering 
the coils more cranially or caudally was only feasible in two patients 
and limited to a maximum of 10 mm. The resulting mean tidal volume 
declined by -0.68 ± 0.32  ml/kg and -1.08 ± 0.35  ml/kg for 5  mm and 
10 mm distance, respectively.

https://doi.org/10.1073/pnas.0812689106
https://doi.org/10.1073/pnas.0812689106
https://doi.org/10.1073/pnas.1107024108
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Figure 1 Tidal volume depends on medio-laterally distance to the 
ideal stimulation site.

Conclusion: The effectiveness of non-invasive electromagnetic 
phrenic nerve stimulation declines linearly with increasing medio-lat-
erally distance to the ideal stimulation site, which therefore should be 
determined prior to any intervention.
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Introduction: In patients with COVID-19 respiratory failure, continu-
ous positive airway pressure (CPAP) reduces the likelihood of requir-
ing invasive ventilation or death; however, there remains no reliable 
method for identifying which patients will benefit from CPAP. Using a 
validated scoring system to identify those unlikely to benefit has great 
appeal for both individuals and healthcare systems trying to manage 
resources under surge conditions. The HACOR score (Duan et. al.) com-
bines heart rate, acidosis, conscious level, oxygenation and respira-
tory rate to predict CPAP failure in hypoxaemic respiratory failure. We 
aimed to assess the HACOR score as a method to predict CPAP failure 
in COVID-19.
Methods: Ethical approval was granted (WoS REC 4 21/WS/0091). A 
retrospective note review of all patients who received non-invasive 
ventilation for COVID at our hospital between 1st March 2020 and 

30th April 2021 was performed. Baseline demographics, physiological 
data were captured alongside HACOR scores before commencement 
of CPAP, at 1 h, 6 h, 12 h and 24 h after commencement. HACOR scores 
were assessed for predicting the combined primary outcome of tra-
cheal intubation or death.
Results: Seventy patients who received CPAP for COVID during the 
review period were identified, 26 (37.1%) commenced CPAP in ICU 
and 44 (62.9%) in medical HDU. The overall mortality rate was 38.6% 
(n = 27). Twelve patients had a documented ceiling of treatment of 
CPAP of which seven (58.3%) died. Of those considered for intuba-
tion, twenty-nine (50.0%) improved on CPAP and twenty-eight (48.2%) 
proceeded to tracheal intubation; one patient (1.7%) considered for 
intubation died during CPAP treatment. Of those intubated, 19 (67.9%) 
died. HACOR score was best at predicting the combined outcome of 
tracheal intubation or death at 12 h after CPAP initiation; here it could 
predict failure with an accuracy of 77.4% (AUROCC 0.811) [p = 0.005].
Conclusion: While recognising its limitations, namely a small sample 
from a single centre, this review suggests the HACOR score may be 
able to accurately predict CPAP failure in COVID-19 respiratory failure. 
This conclusion is supported by another small and recently published 
study (Guia et. al.) which showed the HACOR score at one hour after 
commencing CPAP predicted CPAP failure in COVID-19 respiratory 
failure with an accuracy of 82.03%. A larger multicentre retrospective 
review may help further elucidate this.
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Introduction: In pressure support ventilation (PSV), a brief inspiratory 
occlusion maneuver may unveil the inspiratory effort generated by the 
patient.[1] In a retrospective study, we reported that, in PSV, the differ-
ence between Plateau pressure (Pplat)—measured by the estimation 
of the inspiratory effort using the pressure muscle index (PMI)—and 
the positive end-expiratory pressure (PEEP), i.e. driving pressure (∆P), 
is associated with outcome in patients with acute respiratory dis-
tress syndrome (ARDS).[2] The ongoing prospective ICEBERG STUDY 
(NCT05203536) aims at validating these findings. However, a system-
atic assessment of the response of the patient’s inspiratory drive and 
effort across different levels of PS is lacking.
Objectives: The aim of this physiologic study is to assess how patients 
in PSV modulate their drive, inspiratory effort and respiratory mechan-
ics across different levels of PS. Since across these levels the pressure 
generation moves from the patient to the ventilator and viceversa, we 
used the metaphor of a sinking iceberg.
Methods: We performed a single-center observational prospec-
tive study in adult patients with diagnosis of acute hypoxemic res-
piratory failure, intubated or tracheostomized, undergoing PSV. We 
cross-randomized patients to four steps of PS level, each one lasting 
10 min, above (i.e. + 3 and + 6 cmH2O) or below (i.e. -3 and -6 cmH2O) 
the clinically set PS level. At the end of each step an inspiratory hold 
and an expiratory occlusion maneuvers were performed to calculate 
respiratory mechanics parameters such as Pplat, ∆P, respiratory system 
static compliance (Cpl,rs), PMI and P0.1. Neural activity of both the dia-
phragm (Costmar) and the intercostal inspiratory muscles (Intercost) 
was continuously monitored via surface electromyography (sEMG). 
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Differences between continuous variables were tested across PS levels 
using one-way ANOVA.
Results: 17 patients on PSV were enrolled. Results are presented as 
means ± standard deviation and one-way ANOVA significance level 
(P). sEMG results are shown as percentage variation of the signal meas-
ured at clinical PS (%clin). Pplat (from 16.6 ± 3.0 to 20.7 ± 3.4 cmH2O, 
P < 0.001), ∆P (from 8.6 ± 2.5 to 12.7 ± 2.4 cmH2O, P < 0.001) and tidal 
volume (from 0.41 ± 0.11 to 0.61 ± 0.17 L, P < 0.001) increased linearly 
from -6 to + 6 cmH2O of PS. Inversely, PMI decreased (from 6.8 ± 3.3 to 
-1 ± 2 cmH2O, P < 0.001) together with P0.1 (from 2.6 ± 1.4 to 0.9 ± 1.0 
cmH2O, P < 0.001), Costmar (from 192 ± 81 to 70 ± 31%clin, P < 0.001) 
and Intercost (from 160 ± 56 to 71 ± 37%clin, P < 0.001). Cpl,rs did not 
significantly vary through the steps (P = 0.136).

Conclusion: Inspiratory effort (i.e. PMI) varies according to different 
levels of PS. The higher the PS the higher the ∆P, while PMI decreases 
and Cpl,rs does not significantly change (Fig..1). Accordingly, the neu-
ral inspiratory drive (i.e. sEMG signals) gradually decreases when PS 
increases. Further studies may provide information on the potential 
risk of high tidal volume ventilation at high PSV.
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Introduction: Postoperative respiratory complications in cardiac sur-
gery patients occur in 20–30% cases, and the most of them can be 
associated with ineffective cough and bronchial mucus evacuation. 
One of the main causes of its development is microatelectasis, which 
can cover a significant part of the lung tissue as a result of impaired 
lung drainage function and tracheobronchial patency.
Objectives: a comparative assessment of the effectiveness of meth-
ods for stimulation the of mucus passage in the early postoperative 
period of cardiac patients using oscillatory PEP therapy, stimulation of 
cough with a mechanical insufflator-aspirator, vibroacoustic lung mas-
sage, and the traditional method of manual percussion of the chest.
Methods: 160 patients were randomized in the study and divided into 
4 groups, 40 in each. Inclusion criteria: age over 18 years, spontaneous 
breathing after tracheal extubation, the ability to maintain adequate 

gas exchange against the background of oxygen inhalation, clear 
consciousness and productive contact with the patient, adequate 
anesthesia (≤ 2 points) according to a 10-point visual-analog pain 
scale. Exclusion criteria: the need for re-intubation and mechanical 
ventilation, non-invasive mask ventilation, acute cerebrovascular acci-
dent, shocks of various etiologies, ongoing bleeding, extracorporeal 
detoxification methods, any neuromuscular diseases, pneumothorax, 
hydro- or hemothorax. All procedures were performed 10–12  h after 
tracheal extubation. The efficiency of mucus discharge was assessed, 
gas exchange indices on room air breathing and maximum inspiratory 
lung capacity (MILC) were measured.
Results: Before intervention ineffective bronchial mucus evacuating 
in the early period after tracheal extubation was observed in 86.7% 
of the patients. A single procedure of both PEP-therapy (group 1) and 
mechanical cough stimulation (group 2) led to an improvement in spu-
tum passage, as evidenced by an increase in the number of patients 
with productive cough by 4.25 times (p < 0.0009) and 5.3 times 
(p < 0.0007), respectively. In patients of groups 1 and 2, an increase in 
MILC was observed (by 42.2% and 60.0%, respectively, p = 0.00000). In 
the control group 3, with manual physiotherapy, the average increase 
in MILC was only 11.6%. Mechanical respiratory therapy procedures 
led to a significant improvement in gas exchange variables, as evi-
denced by an increase in SpO2 in groups 1 and 2 (P = 0.000009 and 
0.000001, respectively) and a decrease in the proportion of patients 
with impaired oxygenating lung function (SpO2 level below 92%) 
by 11 and 12 times, respectively (P < 0.01). The arterial SaO2 in group 
2 significantly increased after the procedure (P = 0.017), and PaCO2 
decreased (P = 0.00048).The most significant effect in gas exchange 
parameters were revealed after vibroacoustic lung massage. In group 
3 the number of patients with productive cough increased 12.3 
times (p < 0.0001). There was an increase in SpO2 from 91 to 93% 
(p = 0.000000) and MILC from 950 to 1150 ml (0.000000). Vibroacous-
tic lung massage was accompanied by improvement of gas exchange 
indices, as evidenced by statistically significant increase PaO2 and p/f 
index with simultaneous decrease of PaCO2.

Changes in gas exchange and maximum inspiratory lung capacity indi-
cators when using various technologies (n = 160)(M ± σ; Me[10:90])

Indi-
cators

Acapella Comfort Cough 
Plus

Vibrolung Manual 
percussion

MILC, 
ml

900[475:1650] 1000[500:1750] 950[300:2400] 700[400:1100]

Before 1200[600:2500] 1600[1400:2800] 1150[575:2650] 776 ± 249

After P = 0,00,000 P = 0,00,000 P = 0,000,000 P = 0.007

SpO2, 
%

93.1 ± 2.2 92.0 ± 3.4 91[90:93.5] 95[91.9:97]

Before 94.9 ± 1.8 96.0 ± 2.4 93[90:96] 94.5[91:97.1] 
P = 0,667

After P = 0,000,009 P = 0,000,001 P = 0,000,000

Conclusion: Mechanical vibratory methods have significant advan-
tages over classical manual chest massage. Their positive effect on 
mucus passage, ventilatory parameters and gas exchange was noted. 
There were no complications associated with procedures.
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Introduction: Diaphragm atrophy and dysfunction have been 
reported in humans during mechanical ventilation, and both are asso-
ciated with longer Intensive Care Unit (ICU) length of stay and worse 
outcomes (1). However, to the present days, research aimed at study-
ing anatomical changes of diaphragm in critically ill patients did not 
include those infected by Covid-19, who were extensively submitted 
to mechanical ventilation, which makes unclear if the same changes 
can occur with this group of patients.
Objectives: The aim of this study was to quantify with ultrasound the 
changes on diaphragm thickness (Tdi) in a population of critically ill 
mechanically ventilated patients with and without diagnosis of Covid-
19 at two different times: after intubation and after extubation.
Methods: We performed a prospective observational single-center 
study in the general ICU and Covid-19 ICU, in Albert Einstein Hospital 
(São Paulo, Brazil). The study protocol was approved by the ethics com-
mittee of our institution and written informed consent was obtained 
from the patients or his/her relative. Study subjects were included 
if they were ventilated for more than 24  h. Exclusion criteria were as 
follow: palliative care, patients previously under mechanical ventila-
tion, age less than 18 years, expected time under mechanical ventila-
tion less than 24 h, and associated neuro-muscular diseases. The right 
diaphragm thickness was accessed by ultrasound in the first 24  h of 
mechanical ventilation and after extubation at the zone of apposition 
(ZOA), defined as the region where the diaphragm is apposed to the 
rib cage. Once the diaphragm was identified, its Tdi was measured at 
the end of the expiration phase, when the thickness is at its minimum 
value, by Bidimensional mode (B-mode). Diaphragmatic thickness was 
calculated as the distance between the inner edges of the hyperecho-
genic layers at end expiration. Ultrasound was performed by two sen-
ior Physiotherapists with 6 years experienced in diaphragm as well as 
lung and peripheral muscle ultrasonography. Data are presented as 
mean and standard deviation or median and interquartile range.
Results: In total, 51 patients were enrolled (25 Covid-19 and 26 non 
Covid-19). Time of Mechanical Ventilation was higher in Covid-19 
patients [7.3 ± 3.7  days vs. 3.5 ± 2.6  days; p < 0.001)], but ICU length-
of-stay were not different [(12.7 ± 9.00  days vs. 12.5 ± 11.4  days); 
p = 0.865]. Covid-19 patients had a similar SAPS III score those non 
Covid-19 [47 (44–56) vs. 50 (40–57); p = 0.546]. The values of Tdi 
after intubation was similar in Covid-19 and non Covid-19 patients 
[(0,20 ± 0.06  mm vs. 0.20 ± 0.08  mm); p = 0.903]. After extuba-
tion, both groups had decreased Tdi [0.160 ± 0.04  mm (-20,7%) vs. 
0.164 ± 0.05  mm (-18%); p = 0.780) in Covid-19 and non Covid-19, 
respectively.
Conclusion: Despite the longer time in Mechanical Ventilation in 
Covid-19 patients, changes in Diaphragm Thickness were not different 
from non Covid-19 patients.
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Introduction: Awake prone positioning in awake subjects has been 
demonstrated to be feasible and effective in increasing oxygenation in 
association with CPAP (1).

Objectives: We aimed to assess respiratory mechanics and the distri-
bution of ventilation in Covid-19 patients undergoing awake prone 
positioning at different levels of positive end expiratory pressure 
(PEEP).
Methods: The study was conducted in a Covid-19 ICU of a university 
hospital (Ospedale Luigi Sacco, Milan). We enrolled awake, spontane-
ously breathing patients with confirmed infection by novel coronavi-
rus 2019 (SARS-CoV-2) and a diagnosis of moderate to severe ARDS 
according to the Berlin definition (PaO2/FIO2 < 200 mmHg). Exclusion 
criteria were age < 18, pregnancy, contraindications to helmet CPAP 
or prone positioning, pneumothorax or pneumomediastinum, severe 
COPD (GOLD 3–4).The protocol consisted of 2 steps: PEEP 5 and 10 
cmH2O delivered by helmet CPAP in the supine and prone positions. 
The sequence of PEEP steps and position were randomized. Patients 
were equipped with a nasogastric tube designed for esophageal 
pressure measurement (Nutrivent) and a 16-electrode belt placed 
around the chest for the acquisition of intrathoracic impedance vari-
ations (Pulmovista).At the end of each 20 min step, arterial blood gas 
analysis was performed, and the esophageal pressure (PES) swing and 
electrical impedance tomography (EIT) tracings were recorded. We cal-
culated the modified pressure time product (mPTP), work of breath-
ing (WOB) and the dynamic transpulmonary driving pressure (dTPP) as 
previously described(2).The EIT tracings were analyzed offline to deter-
mine the Global Inhomogeneity Index (GI), Centre of ventilation (COV) 
and dorsal fraction of ventilation. Statistical analysis was performed by 
means of two-way ANOVA for repeated measures.
Results: A total of 16patients were studied. Prone positioning 
induced significant increase in PaO2/FIO2 (161.1 ± 50.2 vs 255.0 ± 99.6 
p < 0.001); this effect was more pronounced with PEEP 10 compared 
to PEEP 5. There was no significant impact of PEEP level or position on 
delta PES, dTTP, mPTP or WOB. EIT analysis demonstrated a significant 
increase in the dorsal fraction of ventilation attributable to prone posi-
tioning (Fig. 1) but no difference in GI or the COV.
Figure 1: Data are presented in Box Plot (median, 25th-75th).
Conclusion: In this population helmet CPAP provided in the prone 
position induced a significant increase in oxygenation that was not 
associated to improvement in other indices of “protective” ventilation, 
such as delta PES or inhomogeneity index.
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Introduction: Hyperoxia can have deleterious effects and hypoxemia 
is associated with higher mortality. There is need for economic use of 
oxygen. INTELLiVENT–ASV is an automated closed–loop ventilation 
mode, that performs automated titrations of FiO2 and PEEP based on a 
set SpO2 target range.
Objectives: To compare oxygenation, FiO2 and PEEP with INTEL-
LiVENT–ASV vs conventional ventilation in critically ill invasively ven-
tilated patients. We hypothesized that INTELLiVENT–ASV improves 
oxygenation with an optimal SpO2, at lower FiO2 and with less PEEP.
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Methods: Substudy of a multicenter, randomized crossover study 
that includes patients within 24 h of start of ventilation. Patients were 
randomized to start with 3  h INTELLiVENT–ASV or 3  h conventional 
ventilation, after which they crossed– over. SpO2, FiO2 and PEEP was 
collected for each breath. Oxygenation was categorized in 3 prede-
fined zones with combination of SpO2 and FiO2 (see Figure).
Results: This study included 18 critically ill patients; we collected data 
for a total of 134,051 breaths; 66,329 breaths under INTELLIVENT–ASV 
and 67,722 breaths under conventional ventilation. With INTELLiVENT–
ASV, the duration within optimal oxygenation was 61% of time, com-
pared to conventional ventilation, which was 52% (p < 0.001). Time 
spent with acceptable oxygenation was 27% vs 31% (p < 0.001) and 
INTELLiVENT-ASV spend less time in the critical zone (12% vs. 17%, 
p < 0.001). PEEP was not different.
Conclusion: INTELLiVENT–ASV applies ventilation with more optimal 
oxygenation.
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Introduction: Early recognition of patients at risk of developing acute 
respiratory distress syndrome (ARDS) is crucial for implementing and 
evaluating preventive strategies in both clinical practice and research. 
Patients who develop ARDS due to severe acute respiratory syndrome 
coronavirus 2 infection (c-ARDS) have distinct characteristics com-
pared to ARDS caused by other underlying etiologies.
Objectives: To develop and validate an updated lung injury predic-
tion score (c-LIPS) tailored for predicting acute respiratory distress syn-
drome in coronavirus disease-2019.

Methods: This was a Registry-based cohort study using data from the 
Viral Infection and Respiratory Illness Universal Study: COVID-19 Regis-
try. The development cohort consisted of patients enrolled from 5 par-
ticipating Mayo Clinic sites. The validation analyses were conducted 
on the remaining patients enrolled from more than 120 hospitals in 15 
countries.  Hospitalized adult patients with coronavirus disease-2019 
(COVID-19) between January 2020 and January 2022 were screened. 
Patients who developed ARDS within the first day of admission were 
excluded. The original LIPS was calculated with and without enhance-
ment using reported COVID-19 specific laboratory risk factors (c-LIPS). 
Additional points were derived using coefficients from a multivari-
ate logistic regression model. The main outcome was ARDS develop-
ment and secondary outcomes included hospital mortality, invasive 
mechanical ventilation, progression on the World Health Organization 
scale, and discharge disposition. The area under the curve (AUC) was 
used to assess the model’s discrimination.
Results: The derivation cohort consisted of 3710 patients, of whom 
28% developed ARDS. The c-LIPS discriminated patients who devel-
oped ARDS with an AUC of 0.79 (95% Confidence Interval: 0.77–0.81) 
compared to original LIPS (AUC 0.74, 0.72 -0.76, P =  < 0.0001). The 
model was well calibrated (Hosmer–Lemeshow p = 0.50). Despite the 
different characteristics of the two cohorts, the score’s performance 
was comparable in the validation cohort of 5426 patients (16% ARDS), 
with an AUC of 0.74 (0.73–0.76). The c-LIPS’s performance in predicting 
the requirement for invasive mechanical ventilation in derivation and 
validation cohorts had an AUC of 0.74 (0.71–0.78) and 0.72 (0.70–0.74), 
respectively.
Conclusion: In this large patient sample c-LIPS was successfully tai-
lored to predict ARDS in COVID-19 patients. Though having an over-
all modest performance for clinical use, it could inform enrollment in 
future ARDS prevention clinical trials.
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Introduction: Critical requirements for COVID-19 patients’ intensive 
care [1] have emphasized the pressing need for personalized intensive 
care unit (ICU) treatment. Previous studies have shown the possibil-
ity to consider endothelial health as a biomarker for the stratification 
of COVID-19 patients [2], which are often affected by vascular system 
anomalies and endothelial dysfunctions. The same is true in other 
pathologies such as sepsis and acute respiratory distress syndrome. 
Near-infrared spectroscopy (NIRS) has been exploited, combined with 
a vascular occlusion test (VOT) in patient stratification and in predict-
ing weaning failure from mechanical ventilation in different respira-
tory diseases [3–6].
Objectives: The European Project VASCOVID [7] aims to develop a 
portable non-invasive platform to assess the endothelial health at the 
ICU. VASCOVID aims to solve the shortcomings of commercial NIRS 
devices by combining new time-domain (TD) NIRS [8] and diffuse cor-
relation spectroscopy (DCS) [9] instruments to provide more accurate 
and precise measurements of tissue oxygen saturation (StO2, %) and 
additional biomarkers such as absolute haemoglobin concentration 
(tHb, uM), blood flow index (BFI) and oxygen metabolism. In this work 
we studied different VOT protocols on healthy subjects to optimize the 
measurement settings, aiming to more reliable data before moving to 
the ICU.
Methods: The thenar eminence’s haemodynamic response to three 
repeated VOTs has been recorded on 19 healthy subjects, placing the 
cuff in three different locations: forearm near the wrist, forearm near 
the elbow and on the arm. Each VOT consisted in 2  min of baseline, 
3 min of occlusion and 5 min of recovery.
Results: The results, averaged among the subjects, are presented 
in Fig.. 2. During the occlusion, an increase in tHb was observed, 
being more pronounced when the cuff was placed on the wrist and 
the elbow positions, closer to the probed area, suggesting that this 
effect might be due to vein congestion. Vein congestion also affects 
deoxygenation rate since differences were retrieved in the three 
cuff positions. BFI shows unexpected oscillations before and after 
the occlusion. A key finding is that the location of the cuff alters the 
results. Furthermore, the oscillations appear only on the end-point 
organs, such as the thenar muscle.

Fig.. 2: tHb, StO2 and BFI retrieved during VOT protocols on the thenar 
eminence, averaged among 19 subjects.Occlusion periods is in grey.

Conclusion: The optimization of the VOT strategy is crucial for the 
success of hybrid TD-NIRS and DCS devices combined with VOT for 
the upcoming usage on ICU patients. VASCOVID platform will provide 
a unique approach to obtain rich data linking tissue metabolism and 
microvascular reactivity to challenges and pathophysiology with mod-
ern data analysis methods.
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Introduction: Obesity is becoming a top priority problem, requiring 
more complicated hospital management (difficult intubation, venti-
lation, mobilization, and transportation, among others). Data on the 
relationship between individuals with obesity and COVID-19 prog-
nosis are complex. This article describes our experience in managing 
obese patients with COVID-19 acute respiratory distress syndrome 
(CARDS) in the intensive care unit (ICU).
Objectives: Analyze the impact of the body mass index in the evolu-
tion of CARDS patients.
Methods: We conducted a retrospective study of adult ICU admis-
sions due to CARDS between March 2020 and September 2021. We 
reviewed demographic and severity variables, complications, and 
the need for advanced support. We organized the patients into three 
groups according to BMI: average weight (BMI > 25), overweight (BMI 
between 25–30), obesity type I (BMI between 30–35), obesity type II 
(BMI between 35–40) and obesity type III (BMI > 40). Descriptive statis-
tics included median and interquartile ranges for continuous variables 
and numbers and percentages for categorical variables. Continuous 
data were compared with the Kruskal–Wallis test and categorical vari-
ables with Fisher’s exact test. Two-sided p > 0.05 was considered statis-
tically significant. The analysis was performed using STATA version 13® 
(StataCorp LCC).
Results: A total of 547 patients were admitted. According to BMI, 73 
patients (13%) had average weight, 209 (38%) were overweight, 137 
(27%) had obesity type I, 69 (12,8%) had obesity type II, and 59 (11%) 
had obesity type III. A summary of the patient’s demographics, sever-
ity, complications, and medical support is shown in Table  1. CARDS 
was more frequent in men in all BMI ranges, but in obesity type II and 
III, the sex gap was significantly reduced (p 0.03). There were no dif-
ferences regarding comorbidities between BMI groups. Regarding 
respiratory failure, oxygenation index was worst as BMI increased (ß: 
-2 r = 0.06; p > 0.001), as well as respiratory SOFA was higher in those 
with higher BMI (p = 0.01), an association we did not observe when 
analyzing the complete SOFA score (p = 0.56). APACHE-II did not show 
differences between groups (p = 0.21). Regarding respiratory support, 
there were no differences between the need for invasive mechanical 
ventilation (IMV) (p = 0.55) or its duration (p = 0.56) across BMI groups. 
Besides, patients with BMI > 35 required more often proning manoeu-
vres (p = 0.02). There were no differences regarding tracheostomy 
need (p = 0.21) or ECMO support (p = 0.89). ICU and in-hospital length 
of stay did not differ, and complications did not increase with BMI.
Conclusion: At admission, obese patients showed the worst oxy-
genation index. However, in our cohort, we did not observe an impact 
between obesity and mortality, days of invasive mechanical ventila-
tion or ICU stay.
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Introduction: High–flow Nasal Oxygen (HFNO) has been increasingly 
used in hypoxemic patients with a COVID–19 pneumonia which typi-
cally presents with bilateral pulmonary infiltrates on a chest X–ray or 
lung computed tomography (CT). It has been suggested to replace 
the minimum of 5 cm H2O PEEP with a minimum of 30 L/min airflow 
in patients under HFNO, to allow a timely diagnosis of acute respira-
tory distress syndrome (ARDS) for these patients who fulfill all the 
other Berlin criteria. It is uncertain if this results in comparable patient 
cohorts with respect to epidemiology and outcome.
Objectives: To determine and compare the epidemiology and out-
comes in COVID–19 patients under HFNO with a minimum 30 L/min 
airflow with COVID–19 patients receiving invasive ventilation with a 
minimum of 5 cm H2O PEEP.
Methods: We applied the classic Berlin definition for ARDS in inva-
sively ventilated patients, and the adjusted definition, in which we 
replaced a minimum of 5 cm H2O PEEP with a minimum of 30 L/min 
airflow, in patients under HFNO. The primary endpoint was 28–day 
mortality. Secondary endpoints included ICU– and hospital–mortality. 
Hazard ratios were calculated for 28–day mortality using an adjusted 
Cox proportional hazard model. A P value < 0.05 was considered statis-
tically significant.
Results: Of 109 patients, 33 patients were under HFNO and 76 
patients received invasive ventilation. All patients fulfilled the (classic 
or adjusted) Berlin definition for ARDS. FiO2 was typically set higher 
in patients under HFNO at the moment of ARDS diagnosis. The two 
patient groups were not significantly different with respect to the 
epidemiological characteristics, except for a higher SAPS II in patients 
under invasive ventilation. The two groups had comparable outcomes, 
including 28–day mortality (Table  1). In the HFNO group 23 patients 
were intubated.

Patient character-
istics

HFNO
N = 33

invasive ventilation
N = 76

p-value

Age, years (median 
[IQR])

66 [61–72] 66 [58–72] 0.961

Male gender, N (%) 24 (72.7) 57 (75.0) 0.991

BMI, kg/m2 (median 
[IQR])

27.9 [25.4–32.3] 26.8 [24.6–31.2] 0.368
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Patient character-
istics

HFNO
N = 33

invasive ventilation
N = 76

p-value

SAPS II score 
(median [IQR])

46 [45–50] 54 [50–60]  < 0.001

Comorbidities, N(%) 29 (87.9) 61 (80.3) 0.491

Arterial hyperten-
sion, N (%)

16 (48.5) 26 (34.2) 0.233

Cardiovascular 
disease, N (%)

8 (24.2) 11 (14.5) 0.337

Heart failure, N (%) 1 (3.0) 3 (3.9) 1.000

Chronic pulmonary 
disease*, N (%)

4 (12.1) 10 (13.2) 1.000

Diabetes mellitus, 
N (%)

13 (39.4) 22 (28.9) 0.395

Chronic kidney 
disease, N (%)

6 (18.2) 7 (9.2) 0.314

Malignancy, N (%) 2 (6.1) 10 (13.2) 0.450

Neuromuscular 
disease, N (%)

1 (3.0) 1 (1.3) 1.000

Obstructive sleep 
apnea, N (%)

1 (3.0) 1 (1.3) 1.000

Outcomes
28–day mortality, 

N (%)
13 (39.4) 27 (35.6) 0.75

ICU mortality, N (%) 15 (45.5) 31 (40.8) 0.70

Hospital mortality, 
N (%)

15 (45.5) 31 (40.8) 0.70

ICU LOS, N (%) 11 [6–21] 12 [7–27] 0.52

Hospital LOS, N (%) 15 [11–25] 19 [12–28] 0.36

Conclusion: An adjustment in the definition for ARDS, in which a mini-
mum of a minimum of 5 cm H2O PEEP is replaced with a minimum of 
30 L/min airflow in patients under HFNO, results in comparable groups 
with respect to epidemiology and outcomes in critically ill COVID–19 
patients.
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Introduction: Non-ventilated lung regions are common in acute 
hypoxemic respiratory failure. As they don’t receive tidal ventilation, 
these regions should be spared from ventilator-induced lung injury 
(VILI). However, regional crosstalk (Elliot et al., 1991) and redistribution 
of perfusion (Zeng et  al. 2020) might extend VILI even to non-venti-
lated areas.

Objectives: To verify whether different ventilation of the right lung 
determines the extent of injury to the contralateral non-ventilated 
lung in previously healthy mechanically ventilated pigs.
Methods: 16 sedated, paralyzed healthy pigs (35 ± 6  kg) were rand-
omized into 3 groups. After baseline measurements, in 7 pigs the right 
lung was ventilated with 15 ml/kg tidal volume (Vt), while the left lung 
wasn’t ventilated and left open to room air through double-lumen 
tube (Vt15 group); in 4 pigs, Vt to the right lung was 7.5 ml/kg and the 
left lung was non-ventilated and open to room air (Vt7.5 group); 5 pigs 
underwent two-lung ventilation with Vt 15 ml/Kg (Control group). No 
PEEP and a 15/min respiratory rate were employed. The study lasted 
24  h in all animals. Hemodynamics, respiratory mechanics and per-
fusion (%) to each lung by electrical impedance tomography were 
assessed at baseline and at 2, 6, 12, 18 and 24 h. After sacrifice, three 
lung samples (apex, medium, basal) per lung were taken to measure 
mean wet-to-dry ratio and histological injury score (HIS, ranging from 
0 to 33, 11 items, 0–3 points each) by a blinded pathologist. Data were 
analysed by one-way ANOVA or Kruskal–Wallis test (final measures) 
and by mixed effect two-way ANOVA (trends over time).
Results: The Vt15 group had higher HIS of the left non-ventilated 
lung in comparison to the other two groups (Figure 1). Among the 11 
items composing HIS, the left lung of the Vt15 group showed more 
interstitial congestion and neutrophilic, macrophagic and lympho-
cytic infiltration as compared to Vt7.5 and control groups (Fig. 1). The 
wet-to-dry ratios of the left non-ventilated lung didn’t differ between 
groups (p = 0.949).

The driving pressure measured along the experiment was higher in 
the Vt15 group, while Vt7.5 and controls had lower similar values (Fig.. 
2A). A marked decrease of perfusion of the non-ventilated lung was 
evident both in Vt15 and Vt7.5 groups (Fig.. 2C), and was also associ-
ated with increased mean pulmonary arterial pressure in the same 
groups (Fig.. 2B). Arterial blood pressure and heart rate did not differ 
between groups at all timepoints.

The HIS and the wet-to-dry ratio of the ventilated right lung didn’t dif-
fer between groups (p = 0.082 and p = 0.216).
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Conclusion: The size of the tidal volume delivered to the ventilated 
right lung affects the extent of injury in the non-ventilated contralat-
eral lung. Lung-to-lung crosstalk could be a key mechanism, while 
hypoperfusion and pulmonary artery pressure may play minor roles.
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Introduction: There is little information about histological manifesta-
tions of SARS Cov 2.
Objectives: The objective of our work was to describe the pulmonary 
histological characteristics of SARS Cov 2 in critical patients in MV 
who died from COVID, and their association with clinical variables of 
interest.
Methods: A prospective study was conducted during the months of 
September and October 2020. Informed consent was obtained from 
a family member. We included all patients who died in intensive care 
from Sars Cov2 and were on mechanical ventilation (MV). The sample 
was taken postmortem, within the next hour from death, by mini-
thoracotomy at the level of the fifth anterior intercostal space. For the 
anatomopathologic analysis, a data collection sheet was prepared for 
the systematic evaluation of the variables of interest. The analysis of 
the collected samples was prospective and performed by 2 different 
doctors specialized in pulmonary pathological anatomy.
Results: We obtained 33 histological samples. The age of the patients 
was 72 (61–76] years, 7 (21%) were female. The Apache II was 16 [12–
20], the SOFA 4 [3–6]. The median number of sick days was 17 [14–25], 
of which 11[5–17] days were in MV.

Pathological anatomical pattern n (%) 33 (100)

Diffuse alveolar damage n (%)
Exudative stage n (%)
Proliferative stage n (%)
Mixed stage n (%)

27 (81)
7 (21)
0
20 (60)

Insterstitial pathology
Hemorrhage n (%)
Insterstitial infiltrates n (%)

10 (33)
23 (70)

Bronchial wall inflammation n (%) 7 (21)

Vascular wall thickening n (%) 18 (54)

Thrombi at the microvasculature level n (%) 13 (40)

Fibrosis n (%) 0 (0)

Co-infection 11 (33)

Day 0 Death Day P

Current volume (mL) 430 [400–450] 420 [400–475] 0,31

Day 0 Death Day P

Respiratory rate (cpm) 26 [24–26] 28 [26–30] 0,42

PEEP (cmH2O) 12 [10–12] 12 [10–12] 0,44

Thoracopulmonary complacency 
(mL/cmH2O)

30 [26–44] 28 [20–35] 0,01

Ventilatory ratio 70 [47–100] 70 [45–73] 0,53

CO2 (mmHg) 39 [32–43] 54 [45–62] 0,01

∆P (cmH2O) 12 [10–15,5] 15 [12–17,5] 0,06

After performing a binary logistic regression, the only variable that 
was independently associated with the development of throm-
bosis in histological samples was the thickening of the vascular 
wall (p = 0.04; OR 5 CI 95% 1.04–23.8) so, those who have thicken-
ing of the wall are 2.75 times more likely to have thrombosis than 
those who do not have it thickened. Regarding the development 
of hypercapnia on the day of death as a manifestation of vascular 
thickening, there was a tendency to have higher CO2 in patients 
with vascular thickening (p = 0.06; OR 1.05 95% CI 0.99–1.11) 
although this did not reach statistical significance.The only factor 
that was independently associated with the development of diffuse 
alveolar damage was elevated procalcitonin (p = 0.01; OR 0.81 95% 
CI 0.70–0.95).
Conclusion: The most frequent pathological pattern in these histo-
logical samples of patients who died of SARS COV 2 in MRA was the 
DAD; however; there was a significant rate of vascular thickening and 
thrombosis. Contrary to what we suspected, no fibrosis phenomena 
were observed yet in patients with persistence of severe and late 
ARDS with PaO2/FiO2 less than 150 mmHg and low thoracopulmonary 
complacency.

Acute Respiratory Failure 7
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Introduction: Vascular leakage is a major feature of SARS-CoV-2 
induced acute respiratory distress syndrome (ARDS). Its level is associ-
ated with mortality, which remains as high as 50%. FX06, a drug under 
development containing fibrin-derived peptide beta15-42, stabilizes 
cell–cell interactions, thereby reducing vascular leak and mortality in 
several animal models of ARDS. It was successfully used as a rescue 
therapy in a patient exhibiting a severe ARDS following EBOLA virus 
infection. The aim of this study was to evaluate the efficacy of FX06 in 
reducing vascular leakage during SARS-CoV-2 induced ARDS.
Methods: We conducted a double-blinded placebo-controlled mul-
ticenter trial. Patients receiving invasive mechanical ventilation for 
less than 5 days for a SARS-CoV-2 induced ARDS were randomized to 
receive intravenous FX06, 400  mg per day during 5  days, or its pla-
cebo, on the top of usual care. The primary endpoint was the reduc-
tion of pulmonary vascular leakage from day 1 to day 7, evaluated by 
transpulmonary thermodilution-derived extra-vascular lung water 
index (EVLWi). All analyses were conducted on an intent-to-treat basis.
Results: After one consent withdrawal, 49 patients were enrolled 
and randomized, 25 in the FX06 group and 24 in the placebo group. 
Patients were very severe, with a median SAPS-II score of 57 [IQR 39; 
66], a median PaO2:FiO2 ratio of 104 [69; 165], and a median static 
pulmonary compliance of 28  ml/cm of water [19–35]. One third of 
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them were equipped with veno-venous ECMO. Although EVLWi was 
elevated at baseline (15.6  ml/kg [13.5; 18.5]), the primary endpoint 
of its reduction from day 1 to day 7 was comparable between groups 
(-1.9  ml/kg [-3.3; -0.5] in the FX06 group vs. -0.8  ml/kg [-5.5; -1.1] in 
the placebo group, estimated effect -0.8 [-3.1; 2.4], p = 0.51). Cardiac 
index, pulmonary vascular permeability index, and fluid balance were 
also comparable between groups. PaO2:FiO2 ratio remained low and 
comparable between groups. Duration of mechanical ventilation 
and survival were also not affected by FX06 infusion, with 21 (84%) 
patients surviving at day 30 in the FX06 group and 17 (71%) in the pla-
cebo group (p = 0.27). Adverse events rates were comparable between 
groups, although patients receiving the drug experienced more venti-
lator-associated pneumonia (16/25 vs. 6/24, p = 0.009).
Conclusion: In this trial FX06 failed to reduce the level of SARS-CoV-2 
induced pulmonary vascular leakage. Further studies are needed to 
evaluate its efficacy at earlier time points of the disease, or using other 
dosing regimens.
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Introduction: The prone position improves oxygenation and 
decreases mortality in patients with ARDS however, there is no defini-
tion of failure of this treatment.
Objectives: The objective was to describe the characteristics and 
behavior of oxygenation and pulmonary mechanics in patients with 
ARDS due to SARS-CoV-2 who required mechanical ventilation (MV) 
and in prone position (PP), during the pandemic. Secondary objectives 
were to identify independent determinants of mortality; particularly, if 
the number of cycles implemented in prone position was associated 
with a worse prognosis.
Methods: A prospective observational study. We included patients 
with ARDS due to SARS-CoV-2 and required PP due to  PaO2/
FiO2 ≤ 150 mmHg.
Results: Over an 18-month period a total of 273 patients were 
included for analysis. Age was 59 [49–67] years, with differences 
between survivors and non-survivors (52 [42–62] years in first wave 
versus 62 [55–69] years; p < 0.001); 62 (18%) of the patients belonged 
to the female sex. The scores APACHE II and SOFA were 13 [9–16] and 
3 [2–5]. Regarding comorbidities, 113 (32%) had obesity, 112 (32%) 
high blood pressure, 52 (15%) type II diabetes, and 43 (12%) had 
COPD.

All
(n = 273)

Survivors
(n = 100)

Non-survi-
vors
(n = 173)

Value "p"

Initial PaO2/
FiO2 
(mmHg)

116 [97–135] 115 [94–136] 117 [98–134] 0.53

Post-prone 
PaO2/FiO2 
(mmHg)

181 
[150–222]

207 
[174–236]

170 
[138–210]

 < 0.001

PaO2/FiO2 
increased 
after prone 
(%)

55 [26–102] 74[49–124] 42[17–77]  < 0.001

∆P initial 
 (Cmh2O)

13 [11–15] 13 [11–14] 13 [11–15] 0.30

All
(n = 273)

Survivors
(n = 100)

Non-survi-
vors
(n = 173)

Value "p"

∆P prone 
 (Cmh2O)

13 [11–15] 12 [11–14] 13 [12–15] 0.07

Initial Com-
pliance

(mL/cmH2O)

30 [25–38] 31 [25–38] 30 [25–38] 0.87

Initial compli-
ance to the 
first prone 
cycle

32 [26–39] 33 [28–39] 32 [25–38] 0.10

Number 
of prone 
cycles (n)

1 [1–3] 1 [1–3] 2 [1–3]  < 0.001

Number of cycles
(N = 273)

N (%) Age Mortality (%)

1 cycle 127 (46) 61 [53–69] 70 (55)  < 0.00

2 cycles 57 (20) 60 [52–67] 40 (70)

3 cycles 52 (17) 60 [50–68] 35 (70)

4 cycles 17 (6) 57 [47–65] 14 (82)

5 or more cycles 19 (7) 51 [35–57] 13 (70)

Conclusion: After the first 24  h in the prone position the percent-
age in which paO2 / FiO2 increased over baseline, was indepen-
dently associated with higher mortality. Patients who were unable to 
improve PaO2/FiO2 after 24  h in prone and who require more than 
1 prone cycle may be candidates for other treatments for refractory 
hypoxemia.
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Introduction: A new respiratory virus named coronavirus disease 
2019 (COVID-19) sometimes causes respiratory failure that needs inva-
sive mechanical ventilator application. There have been debates about 
the severity of seasonal influenza and COVID-19 infection.
Objectives: This study compared clinical characteristics of patients 
with respiratory failure which need Intensive care unit (ICU) care 
caused by COVID-19 and other respiratory virus, influenza.
Methods: This retrospective study was performed in a tertiary care 
hospital in South Korea. We recruited respiratory failure patients who 
needed ICU care due to influenza or COVID-19 from January, 2017 to 
April, 2021. Demographic and laboratory data were collected at base-
line and analyzed.
Results: Sixty five patients with influenza and 135 patients with 
COVID-19 were enrolled. The mean age of COVID-19 patients was 66.0 
compared to 68.9 of influenza patients (p = 0.112). There was no dif-
ference in sex, smoking history, diabetes mellitus, hypertension and 
chronic kidney disease between both groups. COVID-19 group showed 
significantly lower Charlson comorbidity index (1.1 vs. 2.6, p < 0.001, 
COVID-19 vs. Influenza), procalcitonin (1.1 vs. 18.56, p < 0.001, COVID-
19 vs. Influenza), lactate levels (1.6 vs. 3.6, p = 0.017, COVID-19 vs. 
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Influenza), and acute physiology and chronic health evaluation II score 
(11.3 vs. 23.3, p < 0.001, COVID-19 vs. Influenza) than influenza group 
at intensive care unit (ICU) admission time. During ICU stay, influenza 
group required more invasive mechanical ventilation (81.5% vs. 30.4%, 
COVID-19 vs. Influenza) Between patients with respiratory failure who 
need invasive mechanical ventilation, the length of ICU stay was signif-
icantly higher in COVID-19 group (32.2 vs. 27.6, p < 0.001, COVID-19 vs. 
Influenza). In the survival analysis, COVID-19 group showed a higher 
overall survival than influenza group (log-rank p = 0.001).
Conclusion: When comparing respiratory failure who admitted to ICU 
due to COVID-19 and influenza, COVID-19 might need longer length of 
ICU stay but mortality rate might be lower than influenza.
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Introduction: Oxygen therapy is an essential treatment for patients 
with acute respiratory distress syndrome (ARDS). However, the inevi-
table development of hyperoxia-induced lung injury (HALI) may 
worsen patient prognosis. EphA2/ephrinA1 receptor-ligand signaling 
regulates the cytoskeleton and cell adhesion in various diseases and 
embryogenesis. According to several studies, the EphA2 receptor and 
ephrinA1 ligand affect inflammation via vascular endothelial injury. 
Therefore, the pathogenesis of HALI might be associated with the 
mechanism of action of Eph/ephrin signaling.
Objectives: To investigate whether EphA2/ephrinA1 expression can 
be affected by exposure to hyperoxia, and to explore the protec-
tive effect of the EphA2 monoclonal antibody (EphA2 mAb) on HALI 
mouse model and the survival benefit of the EphA2 mAb on HALI 
mice.
Methods: Male wild-type C57BL/6  J mice (20–24  g; Orient Bio) were 
exposed to > 95% O2 in a Plexiglass chamber. To evaluate the asso-
ciation between changes in EphA2/ephrinA1 signaling and exposure 
time on HALI, analysis was performed at 24 h, 48 h, and 72 h compared 
with normoxia (21% O2 room air). To analyze the effect of an EphA2 
mAb (8  µg via tail vein, pretreatment), the mice were sacrificed at 
72 h after hyperoxia exposure. Total cell counts, protein concentration 
measurements, and cytokine Luminex® assays (Biotech®, Minneapolis, 
USA) were performed on bronchoalveolar lavage (BAL) fluid. Western 
blotting, immunohistochemical (IHC), and immunofluorescence (IF) 
staining were performed on mouse lung tissue. To analyze the effect 
of the EphA2 mAb on survival, animal survival was observed by plac-
ing the mice in normoxic conditions after 72 h of hyperoxia exposure.
Results: With increasing exposure to hyperoxia, the expression of 
phosphorylated EphA2 in mouse lung tissue significantly increased, 
and protein leakage and cytokine activation (IL-1β, TNF-α, IL-6, and 
MIP-2) in BAL fluid were increased (p < 0.05). In addition, the expres-
sion of tight or adherens junctions proteins, such as ZO-2 and VE-
cadherin, was disrupted due to hyperoxia. In the HALI mouse model, 
compared with phosphate-buffered saline (PBS), the EphA2 mAb 
attenuated cytokine activation (IL-10 and TNFα) in BAL fluid and lung 
injury scores (p < 0.05). The EphA2 mAb attenuated oxygen stress and 
abrogated the degradation of tight junction or adherens junction pro-
teins, which was accompanied by a decrease in the expression of the 
antiapoptotic protein Bcl-2 (p < 0.05). Furthermore, the EphA2 mAb 
improved the survival of HALI mice (p = 0.045).
Conclusion: EphA2/ephrinA1 signaling is significantly associated with 
HALI. EphA2mAb treatment prevented alveolar-endothelial barrier 
damage and improved survival.
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Introduction: It is unknown how awake prone positioning was prac-
ticed in patients with COVID–19 in the second wave of the national 
outbreak in the Netherlands.
Objectives: We studied the practice of awake prone positioning in 
COVID–19 patients admitted to the ICU because of acute hypoxemic 
respiratory failure, and determined associations with demographics 
and outcomes.
Methods: Investigator–initiated, national, multicenter study in 16 hos-
pitals in the Netherlands. Patients that received awake prone position-
ing were compared to patients that did not receive this intervention. 
The primary endpoint was a composite of various aspects of awake 
prone positioning practice. The secondary endpoint was ‘treatment 
failure’, a composite of intubation for invasive ventilation and death 
before day 28. We used propensity matching to control for observed 
confounding factors.
Results: In 546 non–intubated patients, awake prone positioning was 
used in 88 (16.1%) patients, within median 1 [0 to 2] days after ICU 
admission, for median 1.0 [0.8–1.4] days and median 12.0 [8.4–14.5] 
hours per day. High–flow oxygen therapy was the most often used 
oxygen interface at start of awake prone positioning. Patients in the 
awake prone positioning group less often had a history of cardiovas-
cular disease. In unmatched analysis, treatment failure occurred more 
often in patients that received awake prone positioning (HR, 1.80 
[1.41–2.31]; P < 0.001); in matched analysis, differences remained pre-
sent, but did no longer reach statistical significance (HR, 1.17 [0.87–
1.59]; P = 0.30).
Conclusion: In this national cohort of COVID–19 patients in the sec-
ond wave of the national outbreak, awake prone positioning was 
used in one in six patients. Awake prone positioning started early, but 
was often discontinued because of need for intubation. Patients that 
received awake prone positioning had higher risk for treatment failure.
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Introduction: Heated wire humidifiers performances are influenced 
by ambient air temperature. When ambient temperature is high 
(> 25  °C), the humidification performances are significantly reduced, 
well below 30 mgH2O/L of absolute humidity with increased risk of 
endo-tracheal tube occlusion (1). These performances are partially 
improved with specific settings (increased chamber temperature to 
40 °C or activation of compensation algorithm) (2).
Objectives: The aim of the study was to evaluate new generation 
heated wire humidifiers (FP950 and VHB 20) that adds parameters in 
their algorithm to maintain a stable humidity delivered to patients 
whatever ambient temperature.
Methods: We measured on bench the hygrometry of inspiratory gases 
delivered by (i) FP950 (Fisher&Paykel Healthcare, Auckland, New Zea-
land) (ii) VHB20 (Vincent medical, Hong Kong) (iii) MR850 with usual 
settings (37 at the chamber/40 at the Ypiece) (iv) MR 850 with no tem-
perature gradient (40/40), and (v) MR850 with compensation algo-
rithm activated. Hygrometry was measured with the psychrometric 
method (2) after at least one hour of stability while varying the room 
temperature from 20 to 30 °C.
Results: We present preliminary data based on 292 hygromet-
ric measurements performed at the different conditions tested. 
The main results are shown in the figure. With the new heated wire 
heated humidifiers (MR950 and VHB20), the mean humidity delivered 
remained stable above 30 mgH2O/L of delivered absolute humidity 
even with ambient temperatures above 25 °C. With previous genera-
tion of HH, humidity delivered was adequate when no temperature 
gradient was set but with high risk of circuit condensation in this situ-
ation. There is currently no clinical experience with very high humidity 
delivered (> 40 mgH2O/L).

Figure: Absolute Humidity at different ambient temperatures (above 
and below 25 °C) delivered by new generation heated humidifiers 
(VHB20 and FP950) and previous generation (MR 850 at different set-
tings: 37/40, 40/40 and with compensation activated). The minimum 
recommended absolute humidity (30 mgH2O/L) is represented by a 
red line.

Conclusion: The new heated wire heated humidifiers FP950 and 
VHB20 demonstrated stable performances while varying ambient 
temperature from 20 to 30 °C better than did the previous generation 
of heated humidifiers when ambient temperatures were high.
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Introduction: During the COVID-19 pandemic, automated oxygen 
titration has been implemented at the ED to maintain the patients 
within the oxygenation targets and to reduce the interventions from 
healthcare workers.
Objectives: We report here our experience to manage patients with 
suspected or confirmed COVID-19 at the ED.
Methods: We retrospectively collected data from the automated 
oxygen titration device (O2 flow, SpO2, SpO2 target, respiratory rate 
and heart rate) in patients managed at the ED between April 2021 
and February 2022. We analysed the time within the SpO2 target 
(set SpO2 ± 2%), with hypoxemia (SpO2 < target – 5%), with hyper-
oxemia (SpO2 > target + 5%). We analysed the whole population 
and the subgroup of patients with confirmed COVID-19. We evalu-
ated the number of patients with oxygen weaning during the man-
agement. We evaluated separately the impact of the SpO2 target on 
oxygen flow when the target was modified by the clinicians by 2% 
or more. In this subgroup of patients, we evaluated the mean oxy-
gen flowrate 15 min before and after the modification of the SpO2 
target.
Results: We included 82 patients (mean age 72 ± 16 years, 57% were 
men) admitted at the ED with acute respiratory distress and sus-
pected (n = 64) or confirmed (n = 18) COVID-19 requiring oxygen 
therapy. The mean duration of utilization of automated oxygen titra-
tion device was 14.3 ± 4.7 h. A SpO2 signal was present 91.9% of the 
time. Main SpO2 targets set by the clinicians were 90% (43%), 88% 
(27%), 92% (20%), 94% (4%). Oxygen weaning was possible in 35/82 
patients (42%). For the whole population/COVID-19 patients, the time 
in the SpO2 target was 78/81%, time with hypoxemia was 3/3%, time 
with hyperoxemia was 2/0.6%. In a subgroup of 11 patients, the effect 
of modifying the SpO2 target was evaluated (Figure). The mean ini-
tial SpO2 target was 91.9% and the mean final target was 89.5%. The 
mean initial and final oxygen flow were 3.3 ± 0.6 and 1.9 ± 0.6 L/min 
respectively, P = 0.0076.
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Conclusion: In patients with acute respiratory failure, the utilization 
of automated oxygen therapy was feasible to manage patients with 
suspected or confirmed COVID-19 with potential benefits. Similarly to 
other studies with automated oxygen therapy, the time in the oxygen-
ation target was high, and oxygen weaning was potential in 1/3 of the 
patients. SpO2 target has a significant impact on oxygen flowrates and 
is a useful tool with this new device.
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Introduction: In patients requiring lung-protective ventilation, HH 
is the first line humidification device to minimize dead space. When 
transporting these patients, it is important to use HMEs with low dead 
space and sufficient humidity delivered.
Objectives: In this study, we have evaluated hygrometric perfor-
mances of low deadspace HMEs.
Methods: We tested on a bench, the hygrometric performances of 
4 HMEs: BACT HME 6310 (47  ml), Pharma system—DYNJAAHME10 
(36  ml), Medline—HUMID VENT 2S (28  ml), Teleflex Medical—DAR 
HME small (51 ml), Medtronic and 3 Filters: HEPASHIELD (47 ml), Flexi-
care—AQUASURE (32  ml), Bomimed—DAR filter (36  ml), Medtronic. 
We have used the psychrometric method to measure hygrometry at 
a steady state, with expiratory humidity of 35 mgH2O/L simulated as 
previously described (1). For each condition, 3 hygrometric measure-
ments were performed with similar conditions for ambient air tem-
perature 25 ± 0.5  °C, and ventilator settings. We compared with data 
provided by manufacturers.
Results:
Figure: Absolute Humidity according to manufacturer’s (white bars) 
and to humidity measurements with the psychrometric method (black 
bars) with small dead space devices. The humidity of 28 mgH2O/L (red 
line) is indicated. The difference between manufacturers’ data and psy-
chrometric measurements is indicated for each device when manufac-
turers’ data were available. AH: absolute humidity.

Conclusion: Several HMEs with small dead space provide sufficient 
gas humidity and may be used during transport for patients with lung-
protective ventilation. However, important differences were found in 
terms of humidification performances for small dead space HMEs and 
filters. For prolonged utilization, humidity delivered should be above 
28 mgH2O/L. For a few hours of utilization, it may be acceptable to 

use HMEs with humidity delivered above 25 mgH2O/L. Data provided 
by manufacturers obtained with the gravimetric method may not be 
reliable.
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Introduction: Weaning failure is associated with prolonged intubation 
and patients who failed weaning trial may meet complications of long 
ICU stay such as infections, barotrauma and increased mortality [1]. 
Recognizing risk factors that are associated with weaning failure is of 
great importance especially in SARS-CoV-2 ARDS patients.
Objectives: Data regarding risk factors for mechanical ventilation 
(MV) weaning failure among SARS-CoV-2 ARDS patients are limited. 
We aimed to determine patients’ characteristics of MV SARS-CoV-2 
ARDS patients that could predestinate the outcome of weaning.
Methods: This was a multicenter (four centers) observational cohort 
study of SARS-CoV-2 ARDS patients during the SARS-CoV-2 pandemic 
period 2020–2021. Primary outcome was weaning success defined as 
spontaneous ventilation for > 48  h within the first 28  days from ICU 
admission.
Results: 96 SARS-CoV-2 ARDS patients were analysed. Chronic 
Obstructive Pulmonary Disease (COPD) and shock were indepen-
dently associated with weaning outcome [odds ratio (OR) 0.80; (95% 
CI) -0.58-(-0.06), P = 0.01] and shock [0.67(-0.62-(-0.23), P = 0.00002] 
respectively.
Conclusion: The presence of COPD and shock are potential risk factors 
for adverse weaning outcome in SARS-CoV-2 ARDS patients.
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Introduction: Lower respiratory tract infections account for > 2.6 
million deaths globally. Lack of access to respiratory support 
affects these outcomes. Bubble CPAP (B-CPAP) is a simple respira-
tory support device effective in low- and high-income countries 
for infants but cannot be applied in larger children. CPAP is use-
ful for spontaneously breathing patients with mild to moderate 
respiratory distress. Pressure applied during inspiration (Bi-PAP) 
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can augment ventilation and improve gas exchange for sicker 
patients.
Objectives: To design a dual pressure device based on B-CPAP modi-
fication and assess if device reliably delivers pulmonary pressures in a 
test lung.
Methods: Experimental design consists of a linearly actuated 
dynamic expiratory tube (Fig.. 1). The position of the tube is alter-
nated at different depths under water with a motorized belt pro-
viding timed delivery of intermittent positive pressure breaths. 
Device testing was conducted using pediatric models simulated 
by test lung ASL 5000 (Ingmar Medical, Pennsylvania), configured 
with healthy and diseased lung mechanics, with passive breathing. 
Varying PIP and PEEP settings with mask interface and endotra-
cheal tube (ETT) were used, with respiratory rate set at 20  bpm, 
I:E ratio at 1:2. Breath data were extracted from ASL 5000 software 
and delivered pulmonary pressures and volumes analyzed with 
descriptive statistics using MATLAB (MathWorks, MA). Accuracy 
was compared between set and delivered pressures based on % 
Error calculation.
Results: Oscillations from bubbling were evident on pressure 
waveform (Fig.. 2). When device was set at 18/10cmH20, measured 
peak inspiratory pressures and PEEP had an error of 2% and 8% in 
healthy and 11% and 6% in ARDS test lungs respectively compared 
to set pressures. Mask interface resulted in lower delivered pulmo-
nary pressures compared to ETT. Tidal volumes for healthy and dis-
eased lungs were 167  mL and 108  mL respectively at settings of 
18/10cmH20. This translates to volumes of 8 and 5 mL/kg for a 20 kg 
child. There was linear increase in tidal volumes with increasing delta 
pressures.
Conclusion: Bubble BiPAP is a novel device that can provide res-
piratory support for children up to 20 kg based on simulated mod-
els for mild to moderate respiratory illnesses. Respiratory rate, and 
cycle times can be set to achieve target support settings. More 
accurate delivery of inspiratory pressures requires further device 
optimization.
The effect of spontaneous breathing was not evaluated. In-vitro 
testing of physiologic effects of Bubble BiPAP in animals is planned 
as next step. With further modifications, Bubble BiPAP may provide 
additional respiratory support options for children in resource limited 
settings.
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Introduction: In patients with the acute respiratory distress syndrome 
(ARDS) undergoing veno-venous extracorporeal membrane oxygena-
tion (VV-ECMO), higher blood flow rates can increase the arterial oxygen 
content (1) and decrease the mean pulmonary artery pressure (mPAP) 
(2) but may also require significant negative venous drainage pressure 
(Pdren) and worsen ventilation (V)—perfusion (Q) matching (3–5).
Objectives: We aimed to investigate the physiologic impact of 3 tar-
geted ECMO blood flow rates while maintaining constant ventilation 
settings and acceptable arterial oxygenation.
Methods: Bi-centric, prospective, interventional study of patients with 
severe ARDS on VV-ECMO since < 7 days. During deep sedation and paral-
ysis, ECMO blood flow was adjusted to target 3 ranges of mixed venous 
oxygen saturation in a randomized order: low (70–75%), intermediate 
(75–80%), and high (80–85%). Ventilation parameters, ECMO FdO2 and 
sweep gas flow were maintained constant. At the end of each study step 
(20  min), hemodynamics, respiratory mechanics and ECMO parameters 
were recorded, and arterial and mixed venous blood gases were obtained. 
The regional distributions of V and Q were measured using electrical 
impedance tomography (EIT) and analyzed offline using a custom soft-
ware. One-way repeated measures ANOVA with Tukey’s method for post-
hoc pairwise comparisons were used to assess differences between steps.
Results: Data from 18 patients were analyzed. At enrollment, age and 
SOFA score were 52 ± 10 years and 7 ± 3. The respiratory system com-
pliance was 23 [19–28] mL/cmH2O with a positive end-expiratory 
pressure of 15 ± 2 cmH2O and FiO2 of 85 [60–93] %. All patients had a 
diagnosis of pneumonia (78% COVID-19, 22% bacterial). Three distinct 
blood flow rates were obtained (1.62 ± 0.47 vs 2.39 ± 0.49 vs 3.36 ± 0.52 
L/min, p =  < 0.0001). Drainage cannulae were 25 ± 1 Fr. Increas-
ing blood flow increased PaO2 (63 ± 9 vs 71 ± 12 vs 92 ± 31  mmHg, 
p = 0.0006) and the total pulmonary arterial compliance, decreased 
cardiac output and mPAP and did not alter PVR (Figure 1) or systemic 
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oxygen delivery (545 ± 150 vs 503 ± 126 vs 511 ± 95  mL/min/m2, 
p = 0.0795). Higher blood flow rate resulted in a decrease in Pdren 
(11 ± 21 vs 2 ± 29 vs -18 ± 29  mmHg, p = 0.0056) but was not associ-
ated with any worsening of Qva/Qt (54 ± 12 vs 54 ± 13 vs 56 ± 14%, 
p = 0.4167) or the EIT-based percentage of only ventilated (8.5 [4.7–
15.2] vs 6.2 [3.8–11.7] vs 10.9 [5.2–20.7] %, p = 0.0606) or only perfused 
(16.1 ± 8.5 vs 17.6 ± 7.6 vs 16.6 ± 16.6%, p = 0.5758) lung units.
Conclusion: In severe ARDS patients receiving VV-ECMO, higher blood 
flow rate may decrease right ventricular workload and afterload with 
acceptable negative drainage pressure and no worsening of V/Q 
mismatch.

Figure 1: ANOVA p = 0.0006 for total pulmonary arterial compli-
ance, p = 0.0027 for cardiac output, p = 0.0024 for mean pulmonary 
artery pressure, and p = 0.8175 for pulmonary vascular resistance. 
Tukey’s correction is applied for multiple comparisons.
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Introduction: Critically ill patients that require endotracheal intuba-
tion present almost always hemodynamic instability and/or severe 
hypoxemia, therefore intubation should be always considered as a 
high-risk procedure with a significant morbidity and mortality.
Objectives: to determine the frequency and associated factors for 
the appearance of major complications that occur in the intubation of 
critically ill patients.
Methods: prospective multicenter study (NCT03916224) in 43 
Spanish ICUs (6  months from April 2019 to October 2020) includ-
ing intubations in adults performed at the ICU excluding those 
due to cardiac arrest. Variables analysed: demographics, comor-
bidities, body mass index, APACHE II, SOFA, MACOCHA and Cor-
mack scores, reason for intubation (including COVID 19 disease), 
peri-procedure cardiovascular and respiratory conditions, patient 
position, use of Sellick maneuver, preoxygenation method, devices 
and accessories used on intubation, first professional operator, 
induction drugs, first pass intubation, major complications and 
mortality. Major complications were considered: cardiac arrest 
requiring resuscitation, severe hypoxemia (saturation < 80% or 
decrease in saturation > 10% if previously was < 90%), severe hypo-
tension (systolic blood pressure (SBP) < 65  mm Hg registered at 
least once or < 90 mm Hg lasting 30 min despite 1,000 mL crystal-
loid bolus or SBP decrease > 20% if < 65 mm Hg before intubation 
or requiring introduction or dose increase > 30% prior vasoactive 
support), cervical injury or death. The patients were followed up 
until hospital discharge or death. The ethics committee of the 
coordinating center (Virgen Macarena University Hospital, Janu-
ary 14, 2019) approved this study. This study was endorsed by the 
Spanish Society of Intensive Care Medicine (SEMICYUC). Bivari-
ate analysis was made using chi-square or exact Fisher test as 
appropriate for qualitative variables and U Mann–Whitney test for 
quantitative variables. A multivariate analysis with logistic regres-
sion using variables with p < 0.05 in the bivariate analysis was 
performed to determine variables independently associated with 
major complications.
Results: a total number of 1837 patients were included. In 743 cases 
(40.4%), at least one major complication was registered. Overall, 973 
major complications were observed: hypotension (487 patients; 
26.5%), hypoxemia (373 patients; 20.3%). Cardiac arrest occurred in 
35 cases (1.9%), with 20 died patients (1.1%). No cervical injury was 
recorded. Mortality in the ICU was higher in patients who suffered a 
major complication (43% vs 29.7%, p < 0.001) as well as hospital mor-
tality (47.5% vs 35.8%, p < 0.001). The risk factors for major complica-
tions were: COVID 19 OR 2.17 (CI 95% 1.63–2.89), acute respiratory 
failure as reason for intubation OR 1.41 (CI 95% 1.07–1.86), MACOCHA 
scale score OR 1.08 (CI 95% 1.02–1.15), SOFA score at intubation day 
OR 1.05 (CI 95% 1.02-1.08), pre-intubation saturation < 90% OR 1.76 (CI 
95% 1.41–2.20), pre-intubation MAP < 75 mmHg OR 1.70 (CI 95% 1.36–
2.12), pre-intubation vasopressors infusion OR 1.45 (CI 95% 1.14–1.85), 
number of laryngoscopy attempts OR 1.16 (CI 95% 1.01–1.33). Coma 
as intubation reason OR 0.41 (CI 95%0.28–0.60) and the use of muscle 
relaxants OR 0.63 (CI 95% 0.47–0.86) were protective factors for major 
complications.
Conclusion: up to 40% of critically ill patients undergoing intubation 
present a major complication what is associated with a higher mortal-
ity. Not delaying the intubation and the use of muscle relaxants could 
reduce the occurrence of these events.
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Introduction: COVID-19 pandemic is a public health emergency 
of international concern with a high mortality rate. It is imperative 
to identify COVID-19 risk factors associated with critical illness and 
increased mortality.
Objectives: This study aims to identify risk factors and prognostic fac-
tors for the deterioration of COVID-19 disease and mortality. Further-
more, the study intends to compare the characteristics and outcome 
indicators of patients hospitalized in COVID-19 Clinic (discharged 
from Clinic vs deteriorated and transferred to ICU) and COVID-19 ICU 
patients (survivors vs non-survivors).
Methods: This is a single-center, retrospective study conducted in the 
COVID19-clinic and COVID19-ICU of the University Hospital of Herak-
lion from January-October 2021. Demographic, clinical, laboratory, 
treatment data, and outcomes were recorded.
Results: Out of 184 patients from COVID-19 Clinic, 111 (57.6%) were 
fully treated and discharged from the Clinic (Clinic group) and 73 (39.7%) 
deteriorated and transferred to ICU (Clinic-ICU group). Clinic patients 
were noted to be younger (62.3 ± 13 vs 67 ± 13  years, p = 0.008), with 
less comorbidities (73% vs 89%, p = 0.009) with shorter hospital stay 
(8.6 ± 6 vs 29.4 ± 21  days, p < 0.001) and had lower mortality (4.5% vs 
47.9%, p < 0.001). Clinic-ICU patients more frequently received high 
flow nasal cannula (HFNC) (90%vs20%, p < 0.001), were placed prone 
(58.3%vs14.7%, p < 0.001) and experienced complications (p < 0.001). 
Independent risk factors for deterioration were use the of HFNC 
(exp(B)0.255, 95%CI 0.087–0.749, p = 0.013), PF ratio on Day 1 (exp(B) 
0.985, 95% CI 0.978–0.993, p < 0.001) and the existence of co-morbidity 
(exp(B) 0.176, 95%CI 0.050–0.622, p = 0.007). Predictive indicators of 
deterioration and transfer to ICU were determined to be the use of 
HFNC, PF ratio, ROX index, ROX-HR index on Day 1 as well as the high 
values of PT, INR and IL-6 (all p < 0.001). (Figure  1.A, 1.B). During the 
study period, 120 patients were hospitalized in ICU. Non-surviving ICU 
patients (55.8%) were, significantly, more likely to be older (73.2 ± 10.9 vs 
60.7 ± 17.9 years, p < 0.001), male (71.7% vs 52.2%, p = 0.023), with longer 
duration of mechanical ventilation (MVD) (28.4 ± 21.9 vs 14.3 ± 13.5 days, 
p < 0.001) and longer ICU stay (28.1 ± 21.9 vs 12.3 ± 13.3 days, p < 0.001). 
Independent risk factors for mortality were age (p < 0.001), PF ratio on 
Day 1 (p = 0.05), MVD (p = 0.001) and WBC (p = 0.013). Prognostic indica-
tors of mortality were age, PF ratio Day 3 and MVD.

Figure 1. Prognostic factors for deterioration and ICU admission A. 
Clinical B. Laboratory.

Conclusion: Risk factors for deterioration of COVID-19 disease were 
found to be the use of HFNC, PF ratio, and the existence of co-mor-
bidity. Predictive indicators of deterioration and transfer to ICU were 
the use of HFNC, PF ratio, ROX index, PT, INR, and IL-6. Risk factors for 
mortality in ICU patients were age, PF ratio, MVD, and WBC, whereas 
prognostic indicators of mortality were age, PF ratio, and MVD. Identi-
fied risk factors as well as patient data on admission might be used for 
best-performing algorithms, scoring systems, and predictive tools for 
decision-making in COVID-19 patients.
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Introduction: Whether or not spontaneous breathing should be 
used in acute respiratory distress syndrome (ARDS) is disputed. 
Assisted spontaneous breathing may provide beneficial effects, such 
as improved oxygenation and diaphragm protection [1][2]. However, 
spontaneous breathing per se may also aggravate lung injury, pos-
sibly by the mechanisms deriving from the so-called patient self-
inflicted lung injury [3]. During assisted spontaneous breathing (ASB) 
in patients with ARDS, the level of positive end-expiratory pressure 
(PEEP) is of great importance, as both protective and injurious lung 
phenomena may be induced [4]. However, the PEEP level chosen 
when assessing ASB in ARDS varies amongst studies and the optimal 
PEEP level is often unclear.
Objectives: The aim of the study was to estimate the effect of PEEP on 
the distribution of tidal volume throughout the lung during uninter-
rupted assisted ventilation.
Methods: 10 farm-bred pigs (28,4 ± 2,1 kg) were anesthetized and an 
ARDS-like condition was induced using repeated saline lung lavages. 
Spontaneous breathing was maintained and neurally adjusted venti-
lator assist (NAVA) initiated. Tidal volume distribution was assessed 
using electric impedance tomography (EIT) during an incremental and 
decremental PEEP protocol, reaching from 0 cmH2O to 15 cmH2O and 
back to 0 cmH2O, in steps of 3 cmH2O. Tidal volume distribution and 
degree of dependent lung volume ventilation was correlated to PEEP 
level.
Results: The increase of PEEP resulted in a homogenizing effect on 
the tidal volume distribution. As PEEP was increased, tidal volume 
was shifted from predominantly non-dependent to dependent lung 
regions. When PEEP was increased from 0 cmH2O to 15 cmH2O, the 
fraction of tidal volume reaching the dependent lung increased from 
30 ± 8% to 59 ± 9% (p < 0,0033).
Conclusion: In this model of ARDS, when using assisted spon-
taneous breathing, increasing PEEP causes a more homogene-
ous distribution of ventilation and increases the ventilation of 
the dependent lung region. This study indicates the importance 
of PEEP level when using assisted spontaneous breathing during 
ARDS and indicates that homogeneity of ventilation must be taken 
into consideration when defining the criteria for identifying the 
optimal PEEP level.
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Introduction: Acute respiratory distress syndrome (ARDS) is a non-
cardiogenic pulmonary edema associated with diffuse alveolar dam-
age. It has an incidence of 150,000 cases per year in the United States, 
however, because of SARS-CoV-2, this incidence increased by 60%. 
Ventilatory support is the key in the treatment of severe ARDS and in 
recent years prone position ventilation (PPV) has become a therapeu-
tic option in severe hypoxemia and the improvement in survival has 
been observed in patients with PaO2/FiO2 ratio of < 150 mmHg with a 
duration of 16 h per day, however few studies have documented ben-
efit after this period.
Objectives: To analyze the ventilatory mechanics and oxygenation 
with prone position ventilation for a period over than 24 h, in patients 
with severe ARDS secondary to SARS-CoV-2 infection at the ICU of a 
thertiary hospital in Mexico City.
Methods: The study was a single-center retrospective and descriptive 
performed on severe ARDS patients secondary to SARS-CoV-2 infec-
tion. We analyzed PaO2/FiO2 ratio, Driving Pressure, ventilatory ratio 
and Mechanical Power before pronation (T0), during pronation (T1) 
and 24  h after pronation (Table  1). Standardized protocols were fol-
lowed for each patient.
Table 1. Mechanic Ventilatory in the different periods, T0, T1 and T2.

Prono time PaO2/FiO2 
mmHg

Driving 
pressure 
cmH2O

Ventila-
tory 
ratio

Mechanical 
Power (J/
min)

Before prone 
(T0)

101.44 19.93 2.04 26.65

30 min (T1) 141.50 17.73 1.74 20.80

24 h (T2) 177.11 17.03 1.70 18.40

Results: 395 patients were analyzed, 55 were excluded, a total sam-
ple remains was 340 patients with ARDS secondary to SARS CoV-2 
infection with a median age of 51.6  years, 31.8% females and 68.2% 

males; mortality was 50.5%. We found a decrease in driving pressure 
of 14.5%, mechanical power of 30.9% and ventilatory ratio of 16.6%, 
as well as an increase in PaO2/FiO2 ratio (80% responders with 42% 
mortality, 20% non-responders with 63.2% mortality). The average 
of mechanical ventilation was 12.6 days and in the continuous prone 
position it was 10 days (p < 0.0001). Application of continuous PPV did 
not expose patients to an increased incidence of skin pression lesions, 
and other complications were not reported.
Conclusion: In this study, the improvement ventilatory mechanics 
after the prone position for more than 24 h is observed, which is asso-
ciated with a decrease in mortality, and days of mechanical ventilation 
(p < 0.02), but not with the days of hospital stay (p < 0.33). The results 
obtained suggest that continuous PPV is safe and effective in patients 
with severe ARDS, however large sample are needed analyze other 
variables that may contribute to the success or failure continuous PPV.
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Introduction: No consensus exists on the optimal thresholds for the 
initiation of invasive ventilation in hypoxemic respiratory failure. To 
learn which thresholds are implied by clinical practice, we investigated 
whether existing candidate thresholds matched with usual care.
Methods: We conducted a retrospective cohort study of patients 
receiving inspired oxygen of 0.4 or more via non-rebreather mask, 
non-invasive positive pressure ventilation, or high-flow nasal cannula 
using patients from the Medical Information Mart for Intensive Care 
(MIMIC) IV (2009–2019) and Amsterdam Medical Data Sciences (AMDS) 
(2003–2016). We identified seventeen thresholds from a systematic 
review and observational studies, including the arterial-to-inspired 
oxygen (P:F) ratio, the saturation-to-inspired oxygen (S:F) ratio, and 
the criteria used in the Frat 2015 oxygen devices trial. We reported 
the probability of invasive ventilation within 3  h after meeting each 
threshold and the association of this outcome with covariates, using 
the odds ratio (OR) and 95% credible interval (CrI).
Results: We studied 4,660 patients (3,365 MIMIC, 1,295 AMDS). Inva-
sive ventilation occurred in 28% (1,297) and mortality at 28 days was 
21% (963). The probability of invasive ventilation within 3 h of meet-
ing a threshold was generally 20% or lower. Thresholds with high 
probabilities of subsequent ventilation included a P:F ratio less than 
80  mmHg (19% MIMIC, 16% AMDS), an S:F ratio less than 90 (13% 
MIMIC, 29% AMDS), and the initiation of vasopressors (16% MIMIC, 
34% AMDS). Subsequent ventilation after meeting the Frat 2015 trial 
criteria was low (9% MIMIC). A ten-year increase in age (OR 0.81, CrI 
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0.77 to 0.85) and race/ethnicity of Black (OR 0.75, CrI 0.57 to 0.96) or 
Asian (OR 0.6, CrI 0.35 to 0.95) as opposed to White were associated 
with decreased probability of subsequent ventilation. At the time of 
meeting a threshold, a time of day outside the 12PM to 6PM inter-
val, use of non-invasive ventilation (OR 2.41, CrI 1.89 to 3.01), and 
increased work of breathing (OR 3.11, CrI 2.47 to 3.88) were associated 
with increased probability of subsequent ventilation.

Caption: Stacked bar plot of the percentage of patients receiving inva-
sive ventilation within increasing time intervals (x axis) after meeting 
different thresholds (y axis).
Conclusion: The probability of invasive ventilation after meeting pre-
specified thresholds was low and associated with non-physiologic 
variables. These results have implications for trial interpretation, study 
design, and equity of care.
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Introduction: Asthma is a heterogeneous disease with wide range 
of symptoms. Severe asthma exacerbations (SAEs) are characterized 
by worsening symptoms and bronchospasm requiring emergency 
department visits. In addition to conventional strategies for SAEs 
(inhaled β-agonists, anticholinergics, and systemic corticosteroids), 
another pharmacological option is represented by ketamine. We per-
formed a systematic review to explore the role of ketamine in refrac-
tory SAEs.
Methods: We performed a systematic search on PubMed and EMBASE 
up to August 12th, 2021. We selected prospective studies only, and 
outcomes of interest were: oxygenation/respiratory parameters, clini-
cal status, need for invasive ventilation and effects on weaning.

PICOS

Participants Adult and pediatric patients with severe asthma refrac-
tory to conventional therapy

Intervention Ketamine

Comparison Placebo or other pharmacological strategies

Outcome Improvement in oxygenation parameters; ameliora-
tion of clinical conditions; reduction of escalation 
to invasive ventilation; facilitation in weaning from 
mechanical ventilation; decrease in peak inspiratory 
pressures and increase in lung compliance; evaluation 
of side effects

Studies included Randomized controlled trials; prospective studies for 
sensitivity analysis only

Results: We included a total of seven studies, five being randomized con-
trolled trials (RCTs, population range 44–92 patients). The two small pro-
spective studies (n = 10 and n = 11) did not have a control group. Four 
studies focused on adults, and three enrolled a pediatric population. We 
found large heterogeneity regarding sample size, age and gender distri-
bution, inclusion criteria (different severity scores) and ketamine dosing 
(bolus and/or continuous infusion). Of the five RCTs, three compared 
ketamine to placebo, while one used fentanyl and the other aminophyl-
line. The outcomes evaluated by the included studies were highly vari-
able. Despite paucity of data and large heterogeneity, an overview of the 
included studies suggests absence of clear benefit produced by ketamine 
in patients with refractory SAE, and some signals towards side effects.
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Conclusion: Our systematic review does not support the use of keta-
mine in refractory SAE. A limited number of prospective studies with 
large heterogeneity was found. Well-designed multicenter RCT are 
desirable.
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Introduction: Mechanical power, which is the total amount of energy 
delivered by the ventilator in one minute, is a summary variable 
including all the mechanical factors known to induce lung damage 
during mechanical ventilation (VILI)[1]. Out of the total energy deliv-
ered in one breath, part of it is dissipated to win the inspiratory resist-
ances, while the remaining amount is stored into the lung as elastic 
energy. This energy is then released during expiration: part of it is 
dissipated into the environment, while the remaining amount is dis-
sipated into the respiratory system, being the putative cause of VILI. 
The distribution of dissipated energy between respiratory system and 
environment is influenced by the flow pattern[2].
Objectives: We investigated whether expiratory flow control could 
reduce the amount of energy dissipated into the lung parenchyma 
and, consequently, VILI.
Methods: We studied 22 female piglets (29 ± 2 kg). The animals were 
randomized into two groups: a control (n = 11) and a valve group 
(n = 11), where expiratory flow was controlled through a computer 
driven valve, acting as mechanical resistor. Both groups were venti-
lated prone for 48 h with similar mechanical power (~ 9 J/min), a level 
that has showed a consistent risk of VILI in our experience[3]. Electric 
Impedance Tomography was continuously measured. Measurements 
were taken at baseline, 30 min, and every 6 h. Expiratory energy dis-
tribution was directly computed from pressure–volume loops, being 
the hysteresis area of a P–V loop equal to the total amount of energy 
dissipated within the respiratory system throughout one respiratory 
cycle [2]. Lastly, lung weight, wet to dry ratios and histology were 
evaluated.
Results: The total mechanical power delivered was similar in the 
control and valve groups (8.49 ± 0.92 vs. 8.44 ± 0.56  J/min respec-
tively, p = 0.88), as well as the fraction dissipated during inspiration 
(16.1 ± 3.5% vs. 16.9 ± 5.6%). The amount of energy/min dissipated 
within the respiratory system during expiration was remarkably differ-
ent (2.9 ± 0.6 J/min, control, vs. 1.16 ± 0.4 J/min, valve, p < 0.001). Out 
of this energy/min, the amount dissipated into the lung parenchyma 
was higher in the control group than in the valve group (1.45 ± 0.5 J/
min vs. 0.73 ± 0.16 J/min respectively, p = 0.008), while the remaining 
amount was dissipated into the main airways (Figure 1). The decrease 
of electrical impedance (a possible sign of lung damage [4]) was sig-
nificantly greater in the control group (p = 0.02), primarily in the dor-
sal lung regions (Figure  2). Respiratory mechanics and gas exchange 
were similar in both groups, as well as the total lung weight, wet to dry 
ratios and histologic findings.

Conclusion: Expiratory flow control causes different energy distri-
bution. With our experimental setup, however, the lower amount of 
energy dissipated into the lung parenchyma in the valve group was 
insufficient to significantly decrease the lung damage vs. control.
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Introduction: Providing gas humidification greater than 28 mgH2O/L is 
mandatory for patients with prolonged intubation, with either heat and 
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moisture exchangers (HME) or heated humidifiers (HH). Several studies 
showed significant differences between independent measurements of 
the humidity delivered by the HME and manufacturers data (1–3).
Methods: We tested on a bench, the hygrometric performances of 11 
HMEs and 10 Filters: We used the psychrometric method to measure 
hygrometry at steady state, with expiratory humidity of 35 mgH2O/L 
simulated as previously described (2). For each condition, 3 hygromet-
ric measurements were performed with similar conditions for ambient 
air temperature 25 ± 0.5 °C, and ventilator settings (respiratory rate 20/
min, tidal volume 500 ml, FiO2 21%, PEEP 5 cmH2O, square flow 60  l/
min). We compared data obtained on bench with data provided by the 
manufacturers.
Results: The mean measured absolute humidity in the group of HME 
and filters were 26.9 and 19.3 mgH2O/L respectively. For HME, mean 
humidity data provided by the manufacturers was 33.3 mgH2O/L 
(P < 0.01 in comparison with measured humidity). The mean dif-
ferences between measured humidity and data provided by the 
manufacturers was 6.3 mgH2O/L, with 7/11 (63%) of devices with dif-
ferences of 5 mgH2O/L or above.
The main results are presented on the figure.
Figure: Absolute Humidity according to manufacturer’s (white bars, 
when available) and to humidity measurements with the psychromet-
ric method (black bars). The humidity of 28 mgH2O/L (red line) is con-
sidered a safe limit for prolonged mechanical ventilation.

Conclusion: Few HMEs provide sufficient gas humidity and impor-
tant differences were found in terms of humidification performances 
between HMEs and filters. Data provided by manufacturers obtained 
with gravimetric method may not be reliable.
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Introduction: In patients with COVID-19 related acute respiratory fail-
ure (ARF), awake prone positioning (AW-PP) reduces the need for intu-
bation in patients treated with high-flow nasal oxygen (HFNO) (1,2). 
However, the effects of different exposure times on clinical outcomes 
remain unclear.
Objectives: We evaluated the effect of AW-PP on the risk of endotra-
cheal intubation and in-hospital mortality in patients with COVID-19 
related ARF treated with HFNO, and analyzed the effects of different 
exposure times to AW-PP.
Methods: This multicenter prospective cohort study in six ICUs of 5 cent-
ers in Argentine consecutively included patients > 18  years of age with 
confirmed COVID-19 related ARF requiring HFNO from June, 2020 to 
december, 2021. In the primary analysis, the main exposure was awake 
prone positioning for at least 6 h/day (3), compared to non-prone posi-
tioning (NON-PP). In the sensitivity analysis, exposure was based on the 
number of hours receiving AW-PP. Inverse probability weighting-propen-
sity score (IPW-PS) was used to adjust the conditional probability of treat-
ment assignment. Direct acyclic graph (DAG) was used to identify and 
select variables potentially associated with both awake prone position-
ing and study outcomes. The primary outcome was endotracheal intuba-
tion (ETI); and the secondary outcome was hospital mortality.
Results: During the study period 800 patients were screened and 669 
were included; 379 (57%) tolerated AW-PP for [median (p25-75)] 14 
(10–17) h/day during 5 (3–7) days; 290 (43%) patients served as controls. 
The balance between the characteristics of the study groups before and 
after IPW are shown in Fig.  1. After weighting by IPW, the values of all 
variables were balanced, showing a standardized difference of less than 
0.1. Eighty-two (25%) patients in the AW-PP group and 117 (48%) in the 
NON-PP group were intubated. In the weighted population, the OR for 
endotracheal intubation was 0.31 (95% CI 0.2–0.48) (Fig.  1). In the sen-
sitivity analysis for ETI, the OR was further reduced when the exposure 
increased ≥ 12 h/d. (Fig. 1). Fifty five patients in the AW-PP group (14%) 
and 93 (32%) in the NON-PP group died while being hospitalized. In the 
weighted population, the OR for hospital mortality was 0.34 (0.22–0.55) 
(Fig.. 2). In the sensitivity analysis for hospital mortality, the OR was fur-
ther reduced when the exposure increased ≥ 12 h/d. (Fig.. 2).
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Conclusion: In the study population, AW-PP for ≥ 6 h/day reduced the 
risk of endotracheal intubation and hospital mortality. This risk was 
further reduced with increasing exposure.
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Introduction: In assisted mechanical ventilation, the work of breath-
ing (WOB) should be shared by patient and ventilator. In PAV+, there is 
an association between respiratory muscle pressure and the pressure 
generated by the ventilator. There are still knowledge deficits about 
the influence of different types of inspiratory efforts on mechanical 
ventilator outputs during PAV+ assistance.
Objectives: Measure the four outputs of PAV+ ventilation: Expiratory 
tidal volume (ETV, mL), Inspiratory time (IT, s), Peak Inspiratory flow 
(PIF, L/min), Peak inspiratory pressure (PIP, cmH20) and Work of breath-
ing (WOB, J/L) with a compliance of 100  ml/ cmH2O, a resistance of 
10 cmH2O/L/sec and  using a mechanical simulator (ASL-500 Ingmar 
Medical),  in three different inspiratory efforts (-3, -7 and -11 cmH20) 
and three respective different inspiratory delays (5%, 10% and 15%) by 
19 levels of PAV+ assistance (5 to 95%).
Methods: A mechanical simulator (ASL-5000 Ingmar Medical®) set 
with Compliance of 100  mL/cmH20 and resistance of 10 cmH20-L-s) 
was coupled to the Medtronic 980 (Purittan-Benett ®) mechanical ven-
tilator in the Laboratory of Mechanical Ventilation of INCOR-Faculdade 
de Medicina Universidade de São Paulo, Brazil. We pre-programmed in 
the ASL5000 simulator software a sequential script of three different 
inspiratory efforts (-3, -7 and -11 cmH2O) and three different respec-
tive inspiratory delays (5%, 15% and 20%) (Figure A.1).  Inspiratory 
effort was defined as the strength or capacity of the muscle to short 
and overcome a load (-3, -7 and -11 cmH20) and inspiratory delay was 
defined as % of the inclination to achieve the maximal peak inspira-
tory pressure effort (5%, 10% and 15%) (Figure 1).

The combinations started to run and there were triggered the venti-
lator 15 times for each of the 9 sequences, in 19 levels of PAV + assis-
tance (from 5 to 95%), totaling 2.565 combinations. The measured 
outputs from the ventilator were: Expired Tidal Volume (ETV: mL); 
Inspiratory time (IT: s); Peak inspiratory flow (PIF: cmH20); Peak inspira-
tory pressure (PP: cmH20); and Work of breathing (WOB) that were 
recorded in the ASL-5000_software and analyzed by R software for 
Windows, version 4.0.5.
Results: A exponential significant increase in ETV (from 88.46  mL to 
1095.34 mL), IT (from 0.83 to1.64 s), PIF (from 10.88 to 125.53 L/min) 
and PP (from 7.53 to 33.23 cmH2O) were observed with the increase of 
both inspiratory efforts and PAV + assistance. This increment was also 
amplified by the addition of 5%, 10% and 15% of inspiratory delays. 
There was a considerable increase in ETV with the increase of effort 
and delay, reaching a rise above 690% of the reference combination 
(effort of -3 cmH2O and delay of 5%, in level of assist by 10), that was 
the variable that had the most increase. The increase in IT occurred 
according to stronger or longer efforts, second one better than the 
first one, but less markedly than the other variables. PIF varied accord-
ing to the changes in efforts combination. At PP, it is worth noting that 
for values of mode 10 and 50, the estimated medians growth a little 
with the delay (especially when the effort is -3 cmH2O), the inspiratory 
effort also has a greater influence on the PP gain than the inspiratory 
delay.
At % assistance of 10, the two works rise with minimal distances 
between them as the inspiratory efforts increased, meaning that the 
increase in the work of the “patient” was not fully compensated by 
the increase in the work of the ventilator. In % assistance of 50 and 80, 
the WOBpt and WOBtot evoluate with separation between the lines, 
revealing that the WOBpt was compensated by PAV+ % of assistance 
increment as the inspiratory effort increase.
Conclusion: PAV+ responded promptly to increments of inspiratory 
effort and progressive increase of inspiratory assistance. Delaying the 
inspiratory muscle effort significantly booster PAV+’ outputs propor-
tionally to inspiratory efforts levels and PAV+ % of assistance.
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Introduction: Acute exacerbations of chronic obstructive pulmonary 
disease (AECOPD) are a very frequent in intensive care unit (ICU). How-
ever, there are few data and conflicting results about corticosteroids 
therapy for critically ill patients with an AECOPD.
Methods: In this observational longitudinal cohort study, from Out-
comeReaTM  database with 32 french ICU centres participating, we 
assessed the impact of corticosteroid therapy for patients in ICU with a 
main diagnosis of AECOPD. The prescription of corticosteroids therapy 
at admission was defined as a daily dose ≥ 0.5  mg/kg of prednisone 
during the first 24  h after admission in ICU. We assessed the effect 
of corticosteroids on a main composite criteria including death and 
invasive mechanical ventilation (IMV) at day 28 after admission in ICU 
using an inverse probability of treatment weight (IPTW) estimator. 

Secondary outcomes were: survival analyse at D-28 and D-90, NVI fail-
ure, length of stay in ICU and in hospital, duration of ventilation and 
consumption of antibiotics and adverse effects of corticosteroids.
Results: We included 1,247 patients of which 31,4% was treated by a 
corticosteroid therapy at ICU admission. Corticosteroids administra-
tion at admission was significantly found as protector on the main 
composite outcome (RR = 0.693 [0.489; 0.98], p = 0.038). For the sub-
group of patients with a very severe COPD, the protective effect of 
corticosteroid therapy on the primary composite outcome was not 
found (RR = 1,205 [0.577; 2.517], p = 0.6203). There was no significant 
impact of corticosteroids on failures of NIV, on lengths of stay in ICU 
and in hospital or on durations of ventilation. We did not observe sta-
tistical relation between the corticosteroid prescription at global pre-
scription of antibiotics. However, corticosteroid therapy tended to be 
associated with longer duration of ATB treatment for patients in ICU at 
least 10  days (effect of corticosteroid therapy on antibiotic-free days 
at 10-day for the 395 patients with a length of stay in ICU ≥ 10 days: 
IRR = 0. 776[0.597; 1.009], p = 0.059)). Nosocomial infectious had the 
same prevalence in the two groups of patients. But the maximum sys-
tolic blood pressure and the levels of urea was higher and the glyce-
mic disorders more frequent when patient received corticosteroids.
Conclusion: A corticosteroids administration at admission in ICU to 
patients with AECOPD had a protective effect on composite criteria 
including death or invasive mechanical ventilation at Day 28. Studies 
on doses to use or the profile of patients to treat are needed.
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Introduction: Mechanical ventilation (MV) refers to any artificial res-
piration procedure that uses a mechanical device to assist or replace 
ventilatory function and can also improve oxygenation and influence 
lung mechanics. MV is not a therapy, but rather a support that main-
tains the patient while the structural injury or functional alteration 
for which it was indicated is corrected. Severe sepsis causes diaphrag-
matic dysfunction and subsequent ventilatory failure, contributing 
to the respiratory failure seen in a large proportion of septic patients. 
Sepsis-induced diaphragmatic dysfunction and ventilator-induced 
diaphragmatic dysfunction share key signaling mechanisms, both pro-
cesses involving the upregulation of proinflammatory cytokines and 
oxidative stress, which in turn can depress diaphragmatic function. 
However, few data are available on the interaction between sepsis 
and longer MV. It should be considered that there is a deterioration in 
the prognosis of life, deterioration in quality of life, increased medical 
care costs and increased care burden if there is difficulty in extubat-
ing the patient and prolonged ventilatory management is required. 
Nutritional support refers to the provision of enteral and/or paren-
teral nutrition. Although nutrition has been established as a main-
stay of support and treatment in critically ill patients, despite the fact 
that no significant differences have been found in clinical outcomes, 
especially in terms of mortality, between patients with the highest 
and lowest levels of energy intake, the impact of this intervention on 
other endpoints being unknown, as most nutrition trials include all 
patients admitted to the ICU, but some implementations are restricted 
to patients with acute respiratory distress syndrome ( ARDS) or those 
requiring mechanical ventilation.
Objectives: Verify the existence of an association between the start 
time of nutrition and the duration of invasive mechanical ventilation in 
patients with septic shock.
Methods: A prolective cohort study was carried out where patients 
with a diagnosis of septic shock and need for invasive mechanical 
ventilation (MVI) were included, the starting time was documented of 
nutrition regardless of the route of administration from their arrival, 
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this decision being independent of the study, according to the judg-
ment of the treating physician. The severity of the current condition 
was estimated using prognostic scales such as SOFA, APACHE II and 
SAPS II, as well as the nutritional risk according to the NUTRIC Score 
since arrival. Daily follow-up of patients was given regarding the days 
requiring invasive mechanical ventilation and the provision of enteral 
or parenteral nutrition, and early start of nutrition was classified as 
those with start in the first 48  h after arrival at the unit or start late 
nutrition in those who started later. STATA was used for the statisti-
cal analysis, and it was carried out by means of Chi square and logistic 
regression test.
Results: One hundred and thirty-one patients with a diagnosis of sep-
tic shock were received under invasive mechanical ventilation, 110 
patients were started on early nutrition and 21 patients were started 
on late nutrition. The average age was 69 years, 23% (31) of the total 
patients had DM, 42% (56) had SAH, and 51% (67) reported smoking. 
Regarding severity at admission, the median of SAPS II was 43 points, 
APACHE 17 points and SOFA 8 points, the average NUTRIC Score was 4 
with no differences between both groups at the start of nutrition. The 
mean number of days of ventilation was 2 days for the total number 
of patients, with a longer IMV time in the late nutrition start group 
compared to both groups (2 days vs 5 days, p = 0.012). However, when 
adjusting for logistic regression, no statistically significant difference 
was found OR 0.13, CI (0.14–1.17) p = 0.69.
Conclusion: Although nutrition is considered a necessary support 
pillar in all critically ill patients with proinflammatory states such 
as sepsis, which influences pathophysiology in more than one way, 
according to our results, which are consistent with other primary 
points such as mortality, timing of start does not directly impact the 
days of invasive mechanical ventilation, so there is no evidence to 
refute the current recommendations.
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Introduction: Integrated Pulmonary Index™ (IPI) is an automatically 
calculated index which has demonstrated to predict the occurrence of 
respiratory compromise. However, its usefulness in critical care setting 
has not been evaluated.
Objectives: We aimed to evaluate the ability of IPI during the first 
48  h after starting invasive mechanical ventilation (IMV) to predict 
outcomes (days on ventilator, extubation, reintubation, tracheostomy, 
intensive care unit (ICU) length of stay (LOS) and ICU mortality).

Methods: This is a prospective observational study in a polyvalent ICU. 
Patients needing IMV due to acute respiratory failure (ARF) who were 
monitored with capnography obtaining continuous IPI values during 
24 h in a row were included. Two groups were done depending on the 
percentage of time in non-safe respiratory range (IPI ≤ 7): High Risk 
(HR, ≥ 50%) and Low Risk (LR, < 50%). Demographic characteristics, 
chronic medical comorbidities, and a severity score at admission were 
recorded. At the first hour after starting IMV, parameters related with 
respiratory mechanics, ventilation, oxygenation, IPI value and related 
IPI parameters were also recorded. Defined outcomes were registered 
too.
Results: Data was analyzed from 53 patients, 36% in HR and 64% in LR. 
HR patients were older and presented COPD more frequently. PaO2/
FIO2 ratio, EtCO2 and IPI value were higher in LR compared with HR 
who were extubated in a lower proportion (26% vs 38%, p ≤ 0.01) and 
presented higher mortality (71% vs 19%, p ≤ 0.01). IPI at one hour 
after starting IMV showed a good ability for mortality discrimination 
(AUC 0.688; 95% CI 0.539–0.837, p = 0.027). ICU LOS tended to be 
longer in LR than in HR [28 (11–47) vs 29 (15–55); p > 0.05]. A post-hoc 
analysis between survivors and non-survivors in both groups showed 
that while there were differences in the percentage of time spent in 
a non-safe respiratory range regarding IPI in HR group (70% vs 85%, 
p = 0.029), there were no differences in the LR group (17% vs 20%, 
p = 0.719). Only ventilatory ratio (VR) was significantly lower on LR 
non-survivors compared with HR non-survivors regarding respiratory 
mechanics. HR and LR non-survivors vs survivors presented less extu-
bation rates.
Conclusion: IPI monitoring as an automatically calculated index, is 
useful in the first 48 h after starting mechanical ventilation to predict 
outcomes.
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Introduction: The weaning phase in mechanically ventilated patients 
with COVID 19 seems to be more difficult when compared to other 
ARDS etiologies. Many patients seems to present an unappropriated 
muscular effort response to variation on pressure support.1,2 This fact 
can leads to self inflicted lung injury3 requiring high sedative doses4 
resulting in a difficult in weaning process, long mechanical ventilation 
length and in a long period in Intensive Care Unit.
Objectives: Assess the variation of respiratory drive and muscular 
pressure during pressure support variation in COVID 19 patients.
Methods: This transversal study, approved by the institutional eth-
ics committee, enrolled nine mechanically ventilated patients with 
ARDS due to COVID 19 during the weaning phase. (Table 1 – Popula-
tion characteristics) The group was submitted to four levels of pres-
sure support (15-10-5-0cmH2O). Respiratory muscular pressure was 
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measured using esophageal balloon, considering Baydur maneuvers, 
the relation Esophageal Pressure (Pes)/Air way occlusion pressure 
(Paw) were in an adequate range (0,8 – 1,2) 0.5,6 Pmus (muscular pres-
sure) was considered as Delta Pcw (Chestwall pressure) – Pes. The res-
piratory drive was considered as P 0.1 value. The values were obtained 
at 10 and 20  min from the start of each level of Pressure Support (4 
steps). The traces were analyzed with software LabVIEW. The measures 
of Pes were obtained from one minute mean cycle at 10 min from start 
of pressure support step and in the end of each pressure step. Two-
way ANOVA test repeated measures was performed using GraphPad 
Prism version 6.00 for windows. P values < 0,05 was considered statisti-
cally significant.
Results: Nine patients traces were analyzed during weaning phase, 
at total 36 Pmus and P0.1 measures were performed. The median 
of all the measurements of Pmus were inversely proportional to PS 
decrease; Pmus median with PS15 was 9.45 (IQR 6.02–11.93); PS10 9.5 
(IQR 8.15–12.85); PS5 12.55 (IQR 8.25–15.33) and PS0 14.4 (IQR 9.57–
15.69) cmH2O. (p < 0,05)-Graph 1. P0.1 median values variated accord-
ingly to the pressure support levels. P0.1 median with PS15 was -3.05 
(IQR -4.07–-2.37); PS10 -4.2 (IQR -5.8–-3.27) PS5 -5.45 (IQR -7.12–-3.3). 
PS0 -5.35 (IQR -7.9–-4.55). (P < 0,05)-Graph 2. The P0.1/Pmus ratio was 
statistically different in each pressure support step. The median ratio 
in PS15 was 0.33 (IQR 0.22–0.48); PS10 0.41 (IQR 0.31–0.56); PS5 0.39 
(IQR 0.32–0.69) PS0 0.46 (IQR 0.32–0.57). P0.1/Pmus was considered as 
a Respiratory drive/muscle effort ratio to characterize respiratory drive 
pattern response to pressure support variation. The P0.1/Pmus ratio 
median did not remain stable (p = 0,0047)-Graph 3.

Conclusion: An adequation and vigilance of Pressure Support by a 
good bed-side evaluation is essential to guide the mechanical ven-
tilation settings to avoid respiratory muscles overload and poor 
outcomes.
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Introduction: Non-invasive ventilation (NIV) and high flow nasal 
cannula (HFNC) have been proposed as alternatives to prevent rein-
tubation in patients at high-risk of weaning failure. However, these 
therapies have different mechanisms of action and their impact may 
vary accordingly. Although several trials have compared their clinical 
efficacy, no study has compared comprehensively their physiologic 
effects at the postextubation period.
Objectives: To compare the physiological effects of NIV versus HFNC 
in the post-extubation period in patients at high-risk of weaning 
failure.
Methods: This was a prospective randomized crossover study 
approved by the Institutional Scientific Ethics Committee of Pontificia 
Universidad Católica de Chile. Inclusion criteria were age > 18  years, 
mechanical ventilation (MV) for at least 48 h for an acute respiratory 
failure (PaO2/FiO2 < 300 mmHg), attending physician planned to per-
form a spontaneous breathing trial (SBT), and patients fulfilled criteria 
for high risk of weaning failure (age older than 65 years, MV more than 
7 days, chronic lung or heart disease), and informed consent obtained. 
Before performing the SBT, a catheter with esophageal and gastric bal-
loons, and electrodes to record the electrical activity of the diaphragm 
(Edi), was placed (Neurovent Research Inc). In addition, an electri-
cal impedance tomography (EIT) belt was placed around the chest 
(Enlight, Timpel) and arterial and venous blood gases were analyzed, 
together with usual clinical signs. After extubation, patients were con-
nected to NIV through full face mask with a single-limb noninvasive 
ventilator (Carina, Dräger) and to HFNC (AIRVO 2, Fisher and Paykel 
Healthcare) set at 50 L/min, for one hour each, in a random sequence. 
Throughout the study period patients were monitored with esopha-
geal/gastric pressures, EAdi, EIT, arterial and central venous blood 
gases, and standard clinical variables.
Results: Ten patients (4 female) aged 57 ± 16  years were included. 
Patients had been on MV for 8.4 ± 2.6  days. Positive end-expiratory 
pressure and pressure support levels during NIV were 5.9 ± 1.1 and 
6.7 ± 1.1 cmH2O, respectively. Compared with HFNC, NIV significantly 
increased tidal volume. However, no differences were observed in 
other ventilatory and hemodynamic variables and work of breathing.
Table 1. Physiological effects of HFNC and NIV

HFNC NIV p-value

Heart rate, BPM 85 ± 10 85 ± 10 0.894

Mean arterial pressure, 
mmHg

93 ± 14 96 ± 17 0.106

Central venous pressure, 
mmHg

5 [0—6] 5 [1—7] 0.281

PaO2/FiO2, mmHg 269 ± 81 257 ± 47 0.830

PaCO2, mmHg 38 ± 4 37 ± 3 0.252

pH 7.44 ± 0.04 7.45 ± 0.04 0.214

Venous oxygen satura-
tion, %

73 ± 8 75 ± 8 0.733

NT-proBNP, pg/mL 238 [104–666] 259 [104–736] 0.263
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HFNC NIV p-value

Troponin C, pg/mL 13.7 [6.85–21.9] 13.1 [6.9–21.3] 0.185

Respiratory rate, BPM 20 ± 3 19 ± 5 0.238

Tidal volume, ml 350 ± 129 426 ± 132 0.024

Minute volume, L/min 6.3 ± 3.1 7.09 ± 3.3 0.158

Ventilatory ratio 1.10 [0.79–1.29] 1.12 [1.04–1.29] 0.578

ΔEdi, µV 9.4 [7.9–12.5] 8.2 [6.9–16.2] 0.312

Neuroventilatory effi-
ciency, ml/µV

36 [19–42] 34 [24–67] 0.468

ΔPes, cmH2O 6.6 [5.3–10.7] 6.9 [5.7–8.8] 0.425

PTP, cmH2O*s 6.8 [4.4–10.2] 6.0 [5.0–8.0] 0.312

PTP/min, cmH2O*s/min 115 [80–183] 114 [89–140] 0.744

Results are presented as median [interquartile range] or mean ± stand-
ard deviation. Paired t-test or Wilcoxon signed-rank test.
Conclusion: In the post-extubation period of patients at high risk of 
weaning failure, no differences were observed between NIV and HFNC 
in terms of gas exchange, work of breathing, or end-expiratory lung 
volume.
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Introduction: The Berlin definition of acute respiratory distress syn-
drome (ARDS) was constructed considering feasibility, reliability, face 
and predictive validity (1). Patients with COVID-19-related acute res-
piratory failure (ARF) and high-flow nasal oxygen (HFNO) requirement 
who otherwise meet ARDS criteria are not included in this definition 
(2). Recent studies have evaluated the practical implications of extend-
ing the Berlin definition to these patients (3). However, the predictive 
validity of the definition as applied to this population has not been 
evaluated.
Objectives: Primary: to assess the predictive validity of the Berlin 
definition of ARDS in non-ventilated patients with COVID-related res-
piratory failure who require HFNO and otherwise meet ARDS crite-
ria. Secondary: a) to assess the predictive validity of the definition in 

specific subgroups; b) to assess ventilator-free days at day 28 (VFD) in 
each severity group.
Methods: This multicenter prospective cohort study carried out in 
6 ICUs of Argentina consecutively included patients > 18  years with 
confirmed COVID-19 related ARF requiring HFNO, from June, 2020 to 
December, 2021. It is part of the "Argentine Collaborative Group on 
High Flow and Prone Positioning Cohort" (4). The initiation, monitor-
ing, and termination of treatment with HFNO and awake prone posi-
tion were protocolized (5). Patients meeting the following criteria were 
included: a) arterial blood gas evaluation after initiation of HFNO; b) 
PaO2/FiO2ratio (P/Fratio) < 300  mmHg. in supine position; b) bilat-
eral opacities on standard chest X-ray or computed tomography; c) 
worsening respiratory symptoms for < 1  week. We described patient 
characteristics, mortality according to ARDS severity (mild, moderate, 
and severe -P/Fratio < 300, < 200 and < 100  mmHg. respectively), and 
assessed the predictive validity using receiver operating characteris-
tic curves (AUC). Additionally, the same analysis was restricted to the 
following subgroups: a) patients who subsequently required invasive 
mechanical ventilation (IMV); b) patients who performed awake-prone 
position > 6  h/d; and c) patients with moderate and severe ARDS 
categories.
Results: During the study period 565 were included. The characteris-
tics of patients are shown in Table  1. 134 (23%) died within 28  days: 
10 (16.6%) with mild, 60 (19.2%) with moderate, and 64 (31.5%) with 
severe ARDS. The AUC for mortality at day 28 in the overall popula-
tion was 0.585 95%CI (0.535–0.635); when adjusted for age and sex 
the AUC value increased to 0.747 95%CI (0.701–0.793). One hundred 
ninety-nine patients (34%) required IMV, 330 patients (57.4%) toler-
ated > 6  h/d in the prone position and 515 (91%) were classified as 
moderate or severe ARDS. The AUC for each group was similar to the 
overall population. VFD for each category are shown on Table 1.

Mild  
(n = 60)

Moderate 
(n = 312)

Severe  
(n = 203)

Age, years, median 
(p25,75)

56 (44–65) 59 (47–68) 62 (52–72)

Male, sex, n (%) 39 (65) 225 (72.1) 143 (70.4)

Diabetes, n (%) 20 (33.3) 73 (23.5) 48 (23.6)

Hypertension, n (%) 27 (45) 126 (40.5) 84 (41.4)

BMI, median (p25,75) 31.7 (28.4–35) 30 (27.7–35) 30 (27.2–33.6)

APACHEII, median 
(p25,75)

11 (8–15) 11 (7–15) 12 (8–17)

IMV, n (%) 19 (31.7) 91 (29.7) 89 (43.8)

VFD 28 d, median (p 
25–75)

21 (15.5–24) 22 (16–25) 19 (10–23)

Conclusion: The predictive validity of the definition of ARDS in 
patients with COVID-19-related respiratory failure and HFNO require-
ment was similar to that of the population originally described in the 
Berlin Consensus AUC 0.577 95%CI (0.561–0.593). This validity was 
consistent across the different subgroups evaluated and improved 
when adjusted for age and sex. Assuming that the criteria of feasibility, 
reliability, and face validity are applicable to the population evaluated, 
these results support the use of this definition in these patients.
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Introduction: Coronavirus disease 2019 (COVID-19) is a novel infec-
tious disease which spread worldwide. As of the March 5th 2020, 
COVID-19 pandemic has resulted in approximately 111,800 cases and 
6330 deaths in the Republic of Srpska (Bosnia and Herzegovina).
Objectives: Our objective in the present study was to determine char-
acteristics and outcomes of critically ill pregnant/puerperalwomen 
with COVID-19 in the Republic of Srpska.
Methods: The retrospective observational study of prospectively col-
lected data included all critically ill pregnant/puerperal women with 
COVID-19 in university-affiliated hospital between April 1st 2020 and 
April 1st 2022. Infection was confirmed by real-time reverse tran-
scriptase-polymerase chain-reaction (RT-PCR) from nasopharyngeal 
swab specimens and respiratory secretions. Patients’ demographics, 
clinical and laboratory data, pharmacotherapy, and neonatal out-
comes were analyzed.
Results: Out of 153 registered pregnant women with COVID-19 
infection treated at gynaecology department of University Clinical 
Centre of the Republic of Srpska, 19 (12%) critically ill pregnant/puer-
peralwomen [median age of 36 (IQR, 29–38) years] were admitted to 
the MICU. Mortality rate was 21% (four patients) during study period. 
Of all patients (19), fourteen gave birth (74%) and four (21%) were 
treated with veno-venous extracorporeal membrane oxygenation 
(vvECMO). Fourteen infants were born prematurely and none of them 
died during hospitalisation.
Conclusion: High mortality rate was detected among critically ill preg-
nant/parturient patients treated in the MICU. Main predictors of mor-
tality were the need of vvECMO and invasive mechanical ventilation. 
Preterm birth rate is high in patients who require higher level of life 
support (vvECMO and ventilatory support).
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Introduction: Endotheliopathy at baseline is associated with worse 
outcomes in acute respiratory failure (ARF) (1), but the significance of 
the development in endotheliopathy during the first days of ARF is 
unknown.
Objectives: To determine if patients with ARF can be divided into 
subgroups with different prognoses based on the changes over time 
in Syndecan-1 (2,3), soluble Thrombomodulin (sTM) (4,5) and Platelet 
Endothelial Cell Adhesion Molecule-1 (PECAM-1) (6,7)?
Methods: Single-center prospective cohort including 459 patients 
with ARF requiring mechanical ventilation (MV). We measured Syn-
decan-1, sTM and PECAM-1 in plasma daily for three days and divided 
patients into subgroups using latent class mixed modelling (8). We 
correlated subgroups with clinical outcomes using Cox-regression.
Results: Based on Syndecan-1 and sTM, we identified two subgroups 
for each biomarker respectively (Figure  1). Based on PECAM-1, we 
identified three subgroups (Figure  1). Only for PECAM did the sub-
group assignment change during ICU-Day 1–3 (Figure  2). Patients 
with persistent high levels of sTM were liberated from MV at a lower 
rate (Group High vs. Group Low, HR 0.66, 95% CI 0.50–0.88, p = 0.01) 
as were patients with persistent high levels of PECAM-1 (Group High 
vs. Group Low, HR 0.59, 95% CI 0.37–0.93, p = 0.02). Patients with 
persistent high PECAM-1 died on MV at a higher rate (Group High vs. 
Group Low, HR 3.48, 95% CI 1.21–10.06, p = 0.02). Patients with persis-
tent high sTM had higher 30-day mortality (Group High vs. Group Low, 
HR 1.90, 95% CI 1.20–3.01, p = 0.01) as did patients with persistent 
high PECAM-1 (Group High vs. Group Low, HR 4.25, 95% CI 1.99–9.07, 
p < 0.01).

Conclusion: In ARF requiring MV, patients with persistent high levels 
of sTM and PECAM-1 had lower rates of liberation from MV and higher 
30-day mortality. However, patients with persistent high levels of 
sTM were identifiable at baseline and only the trajectory of PECAM-1 
added additional information.
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Introduction: Since December 2019, SARS-Co-2 virus has infected 
millions of people worldwide.  In patients with COVID-19 pneumonia 
in need for oxygen therapy or mechanical ventilation, dexametha-
sone 6 mg per day is currently recommended (1). However, the dose 
of 6 mg of dexamethasone is currently being reappraised as important 
therapeutic potential of higher doses of corticosteroids can be missed 
(2,3).
Objectives: To assess  superiority of dexamethasone 20  mg (dexa-
methasone 20 mg on day 1–5, followed by dexamethasone 10 mg on 
day 6–10) vs 6 mg administered once daily intravenously for 10 days 
in adult patients with moderate or severe ARDS due to confirmed 
COVID-19.
Methods: A prospective, open-label, randomised controlled trial was 
conducted between February 2021 and March 2022. Primary endpoint 
was number of ventilator-free days (VFDs) at 28 days after randomisa-
tion.  Secondary endpoints were mortality from any cause at 60  days 
after randomisation, dynamics of inflammatory markers, change in 
WHO Clinical Progression Scale at Day 14 and adverse events related 
to corticosteroid. REMED was registered in EudraCT No.:2020-005,887-
70 and ClinicalTrials.gov: NCT04663555.
Results: 234 participants was enrolled. Results will be presented dur-
ing the LIVES 2022 in Paris.
Conclusion: Results will be presented during the LIVES 2022 in Paris.
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Introduction: Lung ultrasound (LUS) has shown to be a valuable bed-
side tool to diagnose and monitor COVID-19 pneumonia. Moreover, 
markers of epithelial and endothelial cells, immunity markers and 
inflammatory markers have shown to be predictors of severity and 
mortality in patients with COVID-19 pneumonia. However, little is 
known about the relation between LUS patterns and these biomark-
ers. The aim of this study is to assess the relation between LUS patterns 
and distinct profiles of systemic and pulmonary lung injury markers. 
Another aim was to assess the relation between lung morphology and 
lung injury biomarkers.
Methods: A secondary analysis of three prospective observational 
studies of adult patients with laboratory-confirmed COVID-19 admit-
ted to the general ward or ICU was conducted. Patients who have had 
a LUS examination at admission and whose biomarkers were available 
were included. The relation between LUS scores and lung injury bio-
markers was assessed, as well as the difference between biomarkers 
concerning certain lung ultrasound patterns. Spearman’s correlation, 
Wilcoxon Rank-Sum and ANOVA analyses were used in order to assess 
the study’s objectives.
Results: Forty-three patients were included. LUS scores, lung aeration 
and pleural characteristics did not demonstrate a clear relation with 
lung injury biomarkers. In patients with non-focal lung morphology 
higher levels of various endothelial (sTM, vWF-A2), epithelial (SP-D), 
inflammatory (TNF-R1 and procalcitonin) and immune system (GAS6 
and uPAR) biomarkers were found.
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Conclusion: LUS scores, lung aeration and pleural characteristics do 
not appear indicative of certain lung injury patterns. The classification 
of lung morphology as focal or non-focal through LUS exams might 
provide more insight in the ongoing pathophysiological process of 
lung injury in patients with COVID-19 pneumonia. However, no dis-
tinct pathophysiological pattern can be identified. These findings 
indicate the lack of a clear correlation between LUS imaging and lung 
injury biomarkers in these patients.
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Introduction: In ICU, intubation should be always considered as a 
high-risk procedure (1) During Covid 19 pandemic some societies 
develop recommendations for airway management of these patients 
(2).
Objectives: To compare the characteristics of intubations in COVID-
19 patients versus those of NON-COVID-19 in a cohort of critically ill 
patients.
Methods: Prospective, multicenter study (NCT03916224). 43 Span-
ish ICUs (6  months from April 2019 to October 2020). We include all 
intubations performed in adults, excluding those performed due 
to cardiac arrest. Some of the variables included were: demographic 
characteristics, comorbidities, body mass index, APACHE-II, the reason 
for intubation, the device used, method of pre-oxygenation, profes-
sional operator, drugs used, major complications, intubation at the 
1st attempt, and mortality. Continuous variables are expressed as 
medians (25th-75th percentile) and categorical variables as %. Quan-
titative variables were analyzed with U-Mann–Whitney and qualitative 
variables with chi-square, p < 0.005. Ethics committees approval was 
obtained from each hospital.
Results: 1837 patients were included. 322 (17.5%) had COVID-19. 
COVID-19 patients intubated presented more obesity, fewer comor-
bidities, longer time until intubation, more prior use, and pre-oxy-
genation with HFNC, less previous use of vasopressors, more rate of 
intubation in the 1st attempt, more use of video laryngoscopy, more 
use of ketamine and NMBA, more intubation at the 1st attempt, less 
incidence of access difficult airway and more serious complications 
but less hospital mortality (Table 1).

COVID-19
(n = 322)

No COVID-19
(n = 1515)

p

BMI 28.7 (25.5–32.8) 26.7(23.7–30.7)  < 0.001

Heart Failure 19 (5.9%) 194 (12.8%)  < 0.001

CKD 16 (5.0%) 141 (9.3%) 0.011

Cirrhosis 12 (3.7%) 109 (7.2%) 0.023

COPD 31 (9.6%) 223 (14.7%) 0.001

APACHE II on admission 16 (12–21) 20 (14–25)  < 0.001

SOFA on admission 5 (4–7) 6 (4–9)  < 0.001

SOFA intubation 5 (4–8) 7 (4–10)  < 0.001

Time until intubation 0 (0–1) 0 (0–3)  < 0.001

Previous use of HNFC 124 (38.5%) 375 (24.8%)  < 0.001

Previous use of NIV 64 (19.9%) 441 (29.1%) 0.001

Pre-oxygenation with HNFC 100 (31.2%) 224 (15.0%)  < 0.001

Pre-oxygenation with 
balloon

154 (48.7%) 1248 (83.4%)  < 0.001

Pre-oxygenation with NIV 39 (12.3%) 307 (20.5%) 0.001

Previous use of vasopressors 60 (18.6%) 499 (32.9%)  < 0.001

Secretions in the orophar-
ynx

289 (89.8%) 1008 (67.1%)  < 0.001

First deputy operator 199 (61.8%) 882 (58.2%)  < 0.001

Use of stylet 208 (64.6%) 852 (56.5%) 0.008

Use of video laryngoscopy 118 (36.6%) 215 (14.2%)  < 0.001

Use of Frova Guide 26 (8.1%) 76 (5.0%) 0.030

Ketamine use 292 (90.7%) 1424 (94.0%) 0.030

Use of NMBA 311 (96.6%) 1258 (83.0%)  < 0.001

Intubation at 1st 243 (75.5%) 1057 (69.8%) 0.041

Difficult airway 28 (8.7%) 202 (13.3%) 0.022

Complications 188 (58.4%) 626 (41.3%)  < 0.001

Hospital mortality 102 (32.7%) 631 (41.9%) 0.003
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Conclusion: COVID-19 patients have specific characteristics regarding 
intubation with a higher rate of complications, but lower hospital mor-
tality. A differential management compared to non-COVID patients 
should be proposed.
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Introduction: Venovenous extracorporeal membrane oxygenation 
(VV-ECMO) was largely used to support patients with severe hypox-
emia related to COVID-19. Usually, refractory acute respiratory failure 
(hypoxemia, hypercapnia, or both) under optimized mechanical venti-
lation (MV) are the most widely applied selection criteria for VV-ECMO. 
Awake ECMO strategy may limit perpetual ventilator induced injury 
and allow early rehabilitation.
Objectives: We aim to report the outcomes of two subgroups of VV-
ECMO treated patients with severe COVID-19: conventional strategy 
vs. awake ECMO strategy.
Methods: Retrospective review of prospectively collected data from 
an ECMO referral centre. All COVID-19 patients treated with VV-ECMO 
were included. Baseline characteristics, outcome, VV-ECMO duration, 
mechanical ventilation days, delirium and ICU acquired weakness (AW) 
was collected. Two groups were defined: group 1 included patients 
treated with conventional strategy, in whom ECMO decannulation was 
performed before MV weaning; group 2 included patients with spon-
taneous breathing achieved before ECMO decannulation.
Results: 92 patients were treated with VV-ECMO support and 
included in this study (male: 71%). Mean age was 50 ± 12.1. Aver-
age SAPS was 35 ± 14, admission SOFA score 6 ± 3, and mean SOFA 
score on cannulation day was 6 ± 3. A total of 34 patients underwent 
awake ECMO, 2 were never on MV. 58 patients were treated with 
conventional approach, with extubation performed before ECMO 
decannulation. There was no significant difference regarding patient 
characteristics or severity among patients who were on awake ECMO 
strategy. Median time on awake ECMO was 9 days, ranging between 
1 to 112 days. Overall mortality was 23.9% and only 2.9% (n = 1) in the 
awake ECMO group. Higher SOFA at cannulation (OR 0.786, CI 95% 
0.651–0.950) and higher body mass index were predictors of lower 
probability of awake ECMO (OR 0.923, CI 95% 0.855–0.997). Consider-
ing only survivors in the two groups, awake ECMO was protective for 
delirium (OR:0.3, p = 0.03 CI 0.09 -0.911), even though time on neuro-
muscular blockage agents (NMBA) and ICU acquired weakness (AW) 
incidence was similar between the two groups. Overall, neuromuscu-
lar blockage agents (NMBA) (OR 1.16, CI 95% 1.06–1.27), AW (OR 0.04, 
CI 95% 0.005–0.26), PEEP at cannulation (OR 0.6219, CI 0.44–0.86) and 

running an awake ECMO course (OR 0.08, CI 95% 0.009 – 0.73) were 
mortality predictors in multivariable analysis.
Conclusion: Patients selected for awake ECMO were those with 
an improving condition that allowed for NMBA and sedation inter-
ruption, with lower likelihood in the obese and with higher SOFA at 
cannulation. The authors acknowledge bias due to lack of patient ran-
domization. AW is unsurprisingly associated with survival because its 
diagnosis requires an awake patient, fit for rehabilitation. Our results 
show that awake ECMO is feasible with very low mortality in COVID-19 
patients.
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Introduction: Approximately 10% of patients with COVID 19 pneu-
monia can develop ARDS and require ICU admission. Although it 
has been demonstrated that delay intubation in patients with ARDS 
increase mortality, it is not so clear in case of COVID 19 pneumonia. 
Many patients present severe hypoxemia without symptoms of respir-
atory failure. This, added to the lack of mechanical ventilation devices, 
has made that some patients were not intubated as soon as guidelines 
indicate, showing that non invasive respiratory devices could avoid 
intubation and mechanical ventilation complications. However, some 
authors defend that delay intubation can produce self-induced lung 
injury and worsen the prognosis.
Objectives: Our objective is to evaluate if delay intubation in patients 
with COVID 19 pneumonia increase mortality risk.
Methods: Observational, retrospective, milticentre, preplanned study 
with prospectively collected data of COVID-19 patients admitted to 
ICU since February 2020 to March 2021. Adults admitted to ICU with 
COVID-19 pneumonia and acute respiratory failure were included. 
Patients with “do not intubate” order and those with missing data were 
excluded.
Demographic, clinical and laboratory variables were collected, as well 
as APACHE and SOFA scores, time to intubation, type of non invasive 
respiratory support at admission and outcomes.
Three cut-off were stablished for time to intubation: 1) Very early: 
patients intubated before or at ICU admission; 2) Early: within 24  h 
after ICU admission and 3) Late: beyond the first 24 h from ICU admis-
sion. We compared mortality, ICU length of stay and mechanical 
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ventilation days between groups. Chi square or U Man-Whitney test 
were used as appropriate. The impact of intubation time in mortality 
was assessed with binary logistic regression. It was considered signifi-
cant p < 0.05.
Results: A total of 4198 patients were included, with a median of 
63  years old (54–71), 70.8% male, with a medium SOFA of 4 (3–7), 
APACHE of 13 (10–18)] and PaO2/FiO2 of 131 (100–190) at admis-
sion. ICU mortality was 30.2% and ICU length of stay was 14  days 
(7–28).
A total of 2024 (48.2%) patients were intubated very early, 928 (22.1%) 
early and 441 (10.5%) late. Late group had higher mortality compared 
to early group (36.9% vs 31.6%, p < 0.05), although they were younger 
(62 vs. 64, p < 0.05), with less APACHE (13 vs. 14, p < 0,05) and SOFA (3 
vs.4, p < 0,05) scores and higher PaO2/FiO2 at admission (116 vs. 100, 
p < 0,05). Late intubation was independently associated with mortal-
ity (OR = 1.83; 95%CI 1.35–2.47). The use of non invasive ventilation 
at admission is independently associated with higher risk of death 
(OR = 1.93, 95%CI 2.3–3.3). No differences were observed in ICU (25 
vs. 19, p = 0.97) and hospital length of stay (41 vs. 35, p = 0.7) nor 
mechanical ventilation days (15 vs. 15, p = 0.62).
Conclusion: Delay intubation beyond the first 24  h of admission in 
patients with COVID 19 pneumonia increase mortality risk.
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Introduction: Increasing time to intubation and mechanical ventila-
tion (MV) may have important effects in patients’ outcome.
Objectives: We investigated the ventilatory mechanics and the impact 
of time of intubation on clinical outcome in patients with COVID-19.
Methods: Prospective, observational, single-center study of patients 
hospitalised in the Intensive Care Unit (ICU) between February,  2021, 
and February, 2022. The primary outcome was the impact of intubation 
timing in patients’ survival. The time of intubation was defined as early 
(≤ 2  days from hospital admission) or late (> 2  days). Secondary out-
comes included ventilatory mechanics, MV duration, ICU length of stay 
(LOS) and ICU mortality.
Results: We included 194 consecutive intubated patients (pts): 66.5% 
male, median age 65  years old. 136 pts (70,1%) were intubated late 
and 58 (29,9%) early. ICU mortality was 64% while mortality in early 
intubated (EI) pts was 44% compared to 72% in late intubated (LI) 
pts (p < 0.001, Figures 1A and 2). Survivals were intubated earlier (3.5 
vs 7  days; p < 0.001, Fig.  1B). EI pts had similar BMI, admission PaO2/
FiO2  ratio, plateau pressure, driving pressure, MV days, ICU LOS and 
comorbidity number, but were younger, and had lower SOFA score 
compared to LI pts. EI pts had higher compliance at admission days 
1, 6 and 12. Older age, late intubation, lower PaO2/FiO2  ratio, lower 
compliance, higher SOFA score and higher comorbidity number were 
independently associated with mortality. After adjusting for age, late 
intubation continued to be an independent mortality factor.
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Conclusion: In  intubated  COVID-19 patients, late intubation, older 
age, lower PaO2/FiO2  ratio, lower compliance, higher SOFA scores 
and comorbidities associated with increased ICU mortality.
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Introduction: There is currently no concrete evidence on the ideal 
dose of corticosteroids for the management of Acute Respiratory Dis-
tress Syndrome (ARDS), but the use of low doses of dexamethasone 
has been shown to reduce mortality in cases of COVID 19 1. After the 
publication of the Recovery study with the use of dexamethasone at 
a dose of 6  mg daily for 10  days, the dose began to be questioned 
in more severe cases and some centers around the world started to 
adhere to the scheme proposed by the DEXA-ARDS study 2,3.
Objectives: The main objective of this study was to evaluate the safety 
and efficacy of dexamethasone at the dose recommended by DEXA-
ARDS in patients who after at least 10 days from symptom onset pre-
sented a worsening of the respiratory function, receiving intravenous 
high-dose dexamethasone (20 mg daily for 5 days followed by 10 mg 
daily for 5 more days) in adult patients with moderate or severe ARDS 
due to confirmed COVID-19, especially with regard to infectious com-
plications and other outcomes such as mortality and impact on respir-
atory support parameters after 28 days.
Methods: This retrospective observational study was conducted at 
the Intensive Care Unit of Hospital São Domingos, in São Luís do Mara-
nhão, Brazil. We included 33 patients with COVID-19 pneumonia and 
moderate or severe ARDS, according to the Berlin definition, between 

February 2021 and February 2022, who received the referred dose of 
dexamethasone after excluding active infectious complications at that 
moment. In addition to the primary outcome of evaluating ventilatory 
improvement over 10 days, we also analyzed mortality, complications, 
the curve of inflammatory biomarkers and mechanical ventilation 
parameters on days 1, 5, 10 and 14 of the beginning of the regimen.
Results: Most patients were male (66%) with a mean age of 52 years. 
Hypertension and diabetes mellitus were the most prevalent comor-
bidities. After treatment with dexamethasone, significant improve-
ment in the first 10  days in PaO2/FiO2 (148 [68–291] mmHg vs. 235 
[95–485] mmHg, p < 0.001) and driving pressure (16 [9–28] cmH2O 
vs. 15 [8–28] cmH2O, p 0.08) were observed. The 28-day mortality in 
the group was 18%, and we identified that 90.1% of the patients pre-
sented infectious complications during the first 28 days, but without 
correlation with mortality (p 0.54), even among those who used toci-
lizumab in association (p 0.82). We also identified that patients who 
were unable to obtain protective mechanical ventilation with a driving 
pressure of less than 15 cmH2O on the 5th day of initiation of the regi-
men had higher mortality (p 0.03).
Conclusion: These data show that the use of high dose dexametha-
sone can contribute to pulmonary recovery in patients with moderate 
and severe forms of ARDS due to COVID 19, with a good safety pro-
file, supporting the need for additional randomized clinical trials with 
higher doses of dexamethasone in patients with ARDS.
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Introduction: Mechanical ventilation (MV) is the most used short-
term life support worldwide and a potentially lifesaving intervention 
in critically ill patients [1]. Nevertheless, diaphragm atrophy and loss 
of diaphragm strength are known side-effects of ventilator-induced 
diaphragm dysfunction (VIDD). VIDD correlates with difficult liberation 
from MV, longer ICU stay, and increased ICU mortality, and longer MV 
time [2]. Non-invasive bilateral electromagnetic phrenic nerve stimula-
tion could prevent or counteract VIDD through diaphragm activation 
and contraction in MV patients [3–4].
Objectives: To investigate the stability of respiratory parameters 
stimulated by non-invasive bilateral and synchronous electromagnetic 
phrenic nerve stimulation.
Methods: Subsequently to induction of anaesthesia, intubation, and 
reversal of the muscle relaxant, five ASA I/II patients scheduled for 
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elective surgery with general anaesthesia received bilateral non-invasive 
electromagnetic stimulation of the phrenic nerves with magnetic field 
intensity of 20%, 30% and 40% consecutively. The frequency and dura-
tion of the stimulation signal were set to 25 Hz and 2 s, respectively. Flow, 
pressure, and tidal volume were directly recorded from the ventilator.
Results: The variance of the stimulated tidal volume generated was 
1,13 ml/kg, 6,11 ml/kg and 11,59 ml/kg at 20%, 30% and 40% intensity, 
respectively. The higher the intensity was set, the more difficult it was 
to generate a stable tidal volume. Moreover, the variance was in rela-
tion to the mean considerably high at all intensities (Figure 1).
The positive peak flow during the stimulated breaths had a rising vari-
ance through the first two intensity steps, and decreased slightly after-
wards (38,02 vs 78,30 vs 88,38 L/min, respectively). The variance of 
the negative peak flow at 30% intensity was marginally higher than at 
20% (37,63 vs 17,20 L/min, respectively). At 40% intensity the variance 
dropped to 34,60 L/min.
The variance of the positive peak pressure at 20% and 40% intensity 
(1,39 mBar; 1,08 mBar) were both higher than at 30% intensity (0,52 
mBar) and were high relatively to the mean at all intensities. The vari-
ance of the negative peak pressure increased with intensity (0,05 mBar 
vs 0,17 mbar vs 1,57 mBar, respectively).

Conclusion: The reproducibility of aimed tidal volumes, positive 
peak flows and negative peak pressures decreases with magnetic 
field intensity set in non-invasive bilateral phrenic-nerve electromag-
netic stimulations. Negative peak flow and positive peak pressure 
do not seem be depended on the magnetic field intensity in their 
reproducibility.
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Introduction: During the coronavirus disease 2019 (COVID-19) out-
break, multiple studies have investigated laboratory biomarkers in 
the management and prognostication of COVID-19 patients; however, 
few have investigated acid–base disturbances (Alfano et al. 2022), and 
none in the most unwell cohort of patients. This study aims to assess 
the arterial blood gas (ABG) pattern in a cohort of patients before their 
imminent invasive mechanical ventilation (IMV), as well as the pat-
terns of acid–base and their association with clinical features, such as 
pulmonary embolus (PE) or renal dysfunction, and outcomes, includ-
ing intensive care unit (ICU) length of stay and mortality.
Methods: A single-centre retrospective, observational study in dedi-
cated COVID-19 ICUs at a tertiary teaching hospital in patients with clini-
cal COVID-19 and positive SARS-CoV-2 reverse-transcriptase polymerase 
chain reaction (RT-PCR) who received intubation and mechanical ventila-
tion  from 1st March 2020 to 1st March 2021. Demographic, ICU length 
of stay, arterial blood gas (ABG), serum electrolytes, renal function data 
and the presence of a PE were extracted from an electronic health record. 
A validated medical software (ABG-a) was used for the automatic and 
objective interpretation of all ABGs (Rodriguez-Villar et  al. 2021, Rodri-
guez-Villar et al. 2020). Only ABG samples taken before imminent intu-
bation were included (closest to time of induction).  One hundred and 
seventy-eight patients were included in the final analysis. Parametric and 
non-parametric distributed quantitative variables were compared using 
the student’s t-test and the Mann–Whitney u  test, respectively.  Logis-
tic regression analysis was used to evaluate the relationship between 
mortality and the type of acid–base abnormality present. Using the nor-
mal acid–base status as a reference category, linear regression analysis 
assessed the length of ICU stays by acid–base abnormality.
Results: One hundred and fourty-nine patients (83.2%) showed an 
acid–base disturbance. The most common acid–base disorder was res-
piratory alkalosis (46 patients; 25.7%), followed by a mixed respiratory 
alkalosis and metabolic acidosis (40 patients; 22.3%), and combined 
respiratory and metabolic alkalosis (34 patients; 19%). One hundred 
and twenty (67%) patients had respiratory alkalosis either as a sole 
disturbance or as part of the mixed acid–base disorder. Eighty-seven 
patients (48.6%) had mixed acid–base disorders. Fifty-one patients 
(28.4%) had an element of metabolic acidosis, but respiratory or meta-
bolic acidosis as single disturbances were rare (3 patients; 1.7% and 
four patients; 2.2% respectively). Type 2  diabetes (p = 0.016), chronic 
kidney disease (CKD) (p = 0.006), acute kidney injury (AKI), or the acute 
administration of the renal replacement therapy (RRT) (p = 0.048) 
were associated with a mixed respiratory alkalosis and metabolic 
acidosis. The  administration of high concentrations of oxygen by 
any device was associated with a metabolic and respiratory alkalosis 
(p < 0.001).  Hypertension, ischaemic heart disease, significant immu-
nosuppression, asthma, obstructive sleep apnoea, and PE were not 
correlated with any one pattern of acid–base disorder. Logistic regres-
sion analysis did not show any relation between acid–base pattern 
and ICU length of stay or mortality risk at 28 days.
Conclusion: Most patients admitted to the ICU had acid–base distur-
bance before IMV, with respiratory alkalosis most prevalent. Regard-
ing  the  relationship between the type of acid–base disturbance 
observed and co-existing conditions, none of the patterns of acid–base 
observed was associated with an increased mortality risk at 28 days.
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Introduction: Cytokine storm may lead to an acute respiratory dis-
tress syndrome in critically ill patients with COVID-19.
Objectives: We aimed to assess the impact of immunomodulatory 
therapy on mortality in patients admitted to an ICU.
Methods: This observational study enrolled patients with COVID-
19 requiring high-flow nasal oxygen therapy (HFN), non-invasive 
mechanical ventilation (NIMV) and invasive MV (IMV). Patients were 
treated with dexamethasone and baricitinib, associated to anakinra if 
the inflammatory pattern (CRP, ferritin) could be due to interleukin-1 
or tocilizumab if it could be ascribed to interleukin-6. Patients were 
followed until death or discharge from the ICU. The primary endpoint 
was to evaluate the effects of immunomodulatory therapy on mortal-
ity at the ICU. The secondary endpoint was the risk of infections associ-
ated with these medications.
Results: Overall mortality was 23,5%. Most patients were under IMV 
(94,1%). Following the established protocol, many patients received 
dexamethasone (84,3%) and baricitinb (74,5%) in combination. There 
was a mortality risk reduction of 95% in patients under dexametha-
sone (HR -hazard ratio- 0,05, 95% CI 0,01 to 0,22, p < 0,001), 83% with 
baricitinib (HR 0,17, 95% CI 0,05 to 0,55, p < 0,001) and 72% with anak-
inra (HR 0,28, 95% CI 0,07 to 1,03, p = 0,04). No significant relationship 
was found between tocilizumab and mortality risk reduction (HR 0,65, 
95% CI 0,21 to 2,04, p = 0,45). Twenty-three (45,1%) patients had infec-
tions. Anakinra and tocilizumab treatment were associated with a sig-
nificant risk for nosocomial infections.
Conclusion: The balance between mortality risk reduction and drug-
associated infections suggests that dexamethasone plus baricitinib 
might be included in the standard care of treatment for COVID-19 ICU 
in-patients.
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Introduction: For COVID 19 patients, timing of intubation and 
mechanical ventilation are still debated. High flow nasal cannula 
(HFNC) or continuous positive airway pressure (CPAP) could reduce 
the need for mechanical ventilation and associated morbidity.
Objectives: We aimed to investigate differences in characteristics and 
outcome of COVID-19 patients who were treated with HFNC or CPAP 
and were intubated early, late or very late after the onset of severe res-
piratory failure.
Methods: Prospective, observational, single-center study. In patients 
treated with HFNC or CPAP we investigated the impact of intubation 
timing in patients’ prognosis. Intubation timing was defined accord-
ing to the days of HFNC or CPAP use before intubation as early (≤ 3), 
late (4–6) and very late (> 6). Secondary outcomes included ventilatory 
mechanics, MV duration, ICU length of stay (LOS), clinico-laboratory 
characteristic and ICU mortality.
Results: We included 194 consecutive patients (pts) treated with HFNC 
or CPAP: 66% were male and median age was 65 years old. From those, 
98 pts (50,5%) were intubated early, 62 pts (32%) late and 34 pts (17,5%) 
very late. Total ICU mortality was 64% while mortality in early intubated 
pts was 49% compared to 77,4% in late and 82.4% in very late intubated 
pts (p < 0.001, figures 1 and 2). There was not statistically significant dif-
ference in mortality between pts intubated late and very late (p = 0,62). 
In pts that survived time to intubation was significantly shorter (< 0.001) 
compared to pts that died. The median time to intubation in early, late 
and very late intubated patients was 1, 5 and 9 days respectively. Patients 
had similar BMI (p = 0.52), admission PaO2/FiO2  ratio (p = 0.26), plateau 
pressure (p = 0.56), driving pressure (p = 0.08), MV days (p = 0.5), ICU LOS 
(p = 0.07), comorbidity number (p = 0.05) and laboratory characteristics 
(WBCs, Ferritin, D-Dimer, LDH, CRP). Early intubated pts were younger 
(64 vs 66 vs 69 years old, p = 0.02), had lower SOFA score (7 vs 7,5 vs 8; 
p = 0.047) and higher compliance at admission days 6 (p = 0.003) and 12 
(p = 0.006) compared to patients intubated late and very late. Older age, 
intubation timing (late and very late), lower PaO2/FiO2 ratio after intuba-
tion, lower compliance at admission days 6 and 12, and higher SOFA score 
were independently associated with mortality. After adjusting for age, late 
intubation continued to be an independent mortality factor.
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Conclusion: In  COVID-19 patients treated with HFNC or CPAP, late 
and very late intubation was associated with increased ICU mortal-
ity. More studies are needed to determine the safest intubation time 
limit, which should probably not exceed 3 days in the absence of pts 
improvement.
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Introduction: For mechanically ventilated critically ill COVID-19 
patients, prone positioning has quickly become an important treat-
ment strategy based on physiological plausibility as well as clinical 
experience and trials in non-covid-19 ARDS. However, prone position-
ing in labor intensive and comes with potential adverse effects. There-
fore, identifying which critically ill intubated COVID-19 patients will 
benefit from prone positioning before actually doing so may be of 
great value.
Methods: From the multi-center Dutch Data Warehouse of COVID-19 
ICU patients from 25 hospitals, we selected all episodes of prone posi-
tioning in intubated patients. We excluded episodes longer than 24 h. 
We used supervised machine learning on readily available and clini-
cally relevant features to predict success or failure of prone positioning 
based on improvements of at least 10% in PaO2/FiO2 ratio, ventilatory 
ratio, respiratory system compliance, and mechanical power. Separate 
models were created for each of these outcomes. Re-supination within 
4  h after pronation was labeled as failure. We also created models 
using a 20 mmHg improvement cut-off for PaO2/FiO2 ratio and using 
a combined outcome parameter. For all models we evaluated feature 
importance.
Results: Despite extensive modeling using a plethora of machine 
learning techniques and a large number of potentially clinically rel-
evant features, discrimination between responders and non-respond-
ers remained moderate at best. Feature importance was inconsistent 
between models for different outcomes. Notably, not even being a 
previous responder to prone positioning provided any meaningful 
contribution to predicting a successful next proning episode.
Conclusion: In mechanically ventilated covid-19 patients, predicting 
the success of prone positioning using clinically relevant and readily 
available parameters from electronic health records is currently not 
clinically feasible. Given the current evidence base, a liberal approach 
to proning in all patients with severe COVID-19 ARDS is therefore justi-
fied regardless of current patient characteristics or previous results of 
proning.
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Introduction: Recruitment maneuvers are techniques designed to 
open collapse lungs and keep them opened, based on the applica-
tion of high pressures during a period of time. However, they expose 
the patient to hemodynamic instability and their beneficial effects 
are debatable. Lateral positioning does not require the application of 
higher airway pressures and could promote alveolar recruitment due 
to changes in regional transpulmonary pressure.
Methods: Seven pigs were submitted to invasive mechanical ventila-
tion under general anesthesia. A lung injury model was produced by 
sequentially applying lung lavage followed by injurious ventilation 
to obtain a PF ratio < 100mmhg. After injury, a recruitment maneuver 
was performed and open-lung-PEEP (lowest PEEP with collapse < 1%) 
was chosen during a decremental PEEP titration guided by EIT. After 
observing massive collapse at PEEP = 5cmH2O, animals were venti-
lated with VT = 6 mL/Kg, RR 25 bpm and optimal PEEP without recruit-
ment maneuver. All animals were sequentially positioned at (1) supine 
position, (2) tilted to the left (down), (3) back to supine, (4) tilted to 
right (down) during 20 min, and finally back to (5) supine. We evalu-
ated the End Expiratory Lung Impedance (ELLZ), arterial blood gases, 
and respiratory mechanics. Paired T tests were performed to compare 
the first supine with the last supine position.
Results: all animals presented an increase in respiratory compli-
ance (P = 0.001; figure 1A) and PaO2/FIO2 ratio (P = 0.001; figure 1C). 
Increased in EELZ (P < 0.05), (figure  1B). The amount of mass of col-
lapsed lung measured by EIT decreased after the lateral positioning 
(P = 0.001; Fig. 1D). Adverse hemodynamics effects were not observed.
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Figure 1. Changes, during sequential lateral position, global End 
Expiratory lung impedance (EELZ) (1A), respiratory compliance (1C) 
and mass of collapsed lung (%) estimated by EIT (1B), in PaO2/FIO2 
ratio (1D). A significant improvement in PaO2/FIO2 ratio, respiratory 
compliance and mass of collapsed lung was observed when compar-
ing the first supine position with the final supine position.

Conclusion: Sequential lateral positioning effectively works as a 
recruitment maneuver, opening collapsed lung areas, improving res-
piratory mechanics, oxygenation and EELZ, without requiring high air-
way pressures and presenting no adverse hemodynamics effects.
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Introduction: During veno-venous extracorporeal membrane oxy-
genation (VV ECMO) bleeding is one of the most frequent complica-
tions associated with higher morbidity and mortality.
Objectives: Describe the current rate and type of bleeding (in terms 
of severity and site) in a large cohort of patients under VV ECMO.
Methods: Multicenter prospective observational international cohort 
study on consecutive V-V ECMO patients enrolled by 41 centers in 19 

countries from December 2018 to December 2020. Bleeding episodes 
were described according to the body site and severity with adjusted 
categories of the Bleeding Academic Research Consortium score. Type 
1: requiring heparin infusion rate reduction or packed red blood cells 
transfusion (PRBC) transfusion; 2: bleeding requiring heparin infusion 
rate reduction and PRBC transfusion or non-surgical procedure to stop 
bleeding; 3: life-threatening bleeding that required PRBC transfusion 
and surgical intervention for control of bleeding or ECMO discontinua-
tion; Type 4: fatal bleeding.
Results: 652 patients were enrolled with the following baseline char-
acteristics [median, 95% CI or n(%)]: age 52 y (40–60), male gender 463 
(71%), BMI 28.4  kg/m2 (24.9–33.7), pre-ECMO hospital stay 5.4  days 
(1.9–10.9), PaO2/FiO2 ratio 71 (60–95), SAPS-2 40 (30–55), SOFAscore 
9 (7–12), Platelets 207 × 103/microL (140–291). Main causes of ARF 
were COVID-19 (N 218, 32.2%), other viral pneumonia (N 115, 17.6%) 
and bacterial pneumonia (N 103, 15.8%). 86 patients were within 
7 days after a surgical procedure. Longitudinal data include 8482 days 
on ECMO, and overall days with reported bleeding were 1213 (14.3%). 
308 patients did not have any bleeding during the ECMO stay while 
344 patients experienced at least one bleeding and in those patients 
bleeding occurred in median 20% of days. The rate of patients with 
bleeding was < 15% until day 6 on ECMO and lately ranged from 15 to 
22% (Figure 1 A). The main bleeding site was the cannulation (23.7%) 
followed by airways 23.1%, oronasal (15.4%), intrathoracic (12.1%), 
intestinal (6%), other abdominal site (5.8%), urinary tract (67%), gas-
tric (5.5%), cerebral (2.8%). The majority of patients had one single site 
of bleeding (even recurrent) during the ECMO stay while 120 patients 
had from 2 to 5 sites. No relevant variation in the frequency of the 
site of bleeding was recognized during the follow-up. Looking at the 
severity the large majority were low impact episodes: 729 were type 
1 (60.7%), 364 (30.3%) type 2, 93 (7.3%) type 3, 16 type 4 (1.3%). Con-
sidering the factors associated with increased occurrence of bleeding, 
in Asia bleeding was significantly less frequent than in Europe and 
daily, lower platelet and fibrinogen count, more positive fluid balance 
and higher activated partial thromboplastin time the day before the 
bleeding were all associated with increased risk of the first bleeding 
episode (Figure 1B). The occurrence of bleeding was significantly asso-
ciated with the risk of death in ICU also without considering the fatal 
episodes: HR 1.67; CI 1.30–2.14, p < 0.01.

Conclusion: Despite improvement, bleeding episodes still occur in 
more than 50% of patients on VV ECMO and they are associated with 
increased mortality.
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Introduction: Invasive mechanical ventilation in patients with respira-
tory failure and ARDS may lead to ventilator-induced lung injury (VILI). 
This inflammatory driven process of overdistention and mechanical 
stress of the alveoli further worsens outcome. Argon, an inert noble 
gas, showed cell protective and immunomodulatory properties in dif-
ferent cell types and forms of acute critical illness models in vivo1–3 
and may attenuate processes involved in VILI development and 
progression.
Objectives: To investigate the influence of argon preconditioning on 
VILI development due to extreme high tidal volume ventilation in a 
rodent VILI model.
Methods: Anesthetized C57BL/6 mice were invasively ventilated 
with 30  ml/kg tidal volume (HVT) for four hours to induce VILI. One 
group received three cycles of inhalative argon/oxygen mixture 
(50%/50% for 5  min) prior to HVT (n = 11), the other group received 
no additional treatment (n = 10). Both regimen were also applied to 
animals ventilated with 6 ml/kg, serving as controls. Bronchoalveolar 
lavage (BALF) was analyzed for inflammatory markers of VILI (n = 7 
per group), as well as wet-to-dry ratio and histological examination 
(n = 3–4 per group). Mitogen-activated protein kinase pathways were 
examined for regulatory changes (n = 6 per group). Effects of argon on 
mRNA expression linked to barrier function proteins were assessed in 
a pulmonary endothelial cell culture with different degrees of argon 
exposure. Differences were tested using one-way ANOVA or a Kruskal–
Wallis test, as appropriate.
Results: Argon preconditioning slightly reduced IL-6 levels in BALF 
(557 ± 380 vs. 421 ± 127  pg/mL, NS), whereas no difference occurred 
for VEGF, MIP-2, and KC between groups. The wet-to-dry ratio was 
lower in the argon group (4.9 ± 0.4 vs. 5.9 ± 1.0; p = 0.17) with no dif-
ference in total protein concentration in BALF and no otherwise his-
tological differences. Alveolar neutrophils after HVT were lower with 
argon (15.4% vs. 25.4%; p = 0.34). Argon attenuated the overexpres-
sion of HMGB1 and activation of p38 and ERK induced by VILI (Fig. 1).

Lung tissue mRNA expression of IL-33 and CSF3 was upregulated, 
while IL-17 and CSF2 expression was suppressed by argon precon-
ditioning, possibly affecting neutrophil stimulation and regulation. 

Exposure of lung endothelial cells with argon in  vitro for 30  min led 
to a significant increase in the expression of occludin, claudin, ZO-1, 
and VE-PTP. Physiological changes were similar in both groups, except 
for lower peak inspiratory pressures in argon pretreated experiments 
(25 ± 3 vs. 23 ± 3cmH2O; p = 0.19).
Conclusion: Argon preconditioning had no influence on the inflam-
matory response to HVT ventilation, however, seems to attenuate the 
activation of HMGB1, p38 and ERK, potentially reducing inflammatory 
responses. Further, argon might help to preserve endothelial junctions 
in VILI thereby reducing edema formation. These promising trends 
have to be tested in further studies.
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Introduction: COVID-19 had a major impact on society and has 
posed a challenge for healthcare systems. Since the beginning of the 
pandemic, emphasis has been placed on identifying the factors that 
condition a poor prognosis. Age, comorbidity and frailty are the main 
factors that have been shown to condition a poor outcome and are 
usually included in these tools.
Objectives: Analyse the impact of increasing age on the evolution 
of patients with acute respiratory distress syndrome associated with 
COVID-19 (CARDS).
Methods: Observational and retrospective study of patients admit-
ted to the Intensive Care Unit (ICU) for CARDS between March 
2020 and September 2021. Demographic, severity, complications 
and ventilatory support variables of the cohort were reviewed, 
categorising patients into age groups (< 35  years, 36–45  years, 
46–55 years, 56–65 years, 66–75 years, > 75 years). Categorical vari-
ables are expressed as counts and percentages and were compared 
using a chi-square and Fisher’s exact test; continuous variables are 
expressed as medians and interquartile range [IQR] and were com-
pared with the Kruskall Wallis test. A significance level of 5% (bilat-
eral) was used. Analysis was performed using STATA version 13Ⓡ 
(StataCorp LCC).
Results: Of the 573 patients admitted to our ICU, 5% were < 35 years 
old, 9% 36–45, 16% 46–55, 31% 56–65, 31% 66–75 and 8% > 75. The 
median [IQR] age decreased as we progressed through the "waves" 
of the pandemic: 1st wave 65 [55–69] - 5th wave 51 [38–62]. Figure 1 
shows the evolution of mortality in our sample in the different age 
groups. CARDS was more frequent in men in all age groups. Sig-
nificant differences were found when comparing groups in terms 
of comorbidity [cardiovascular risk factors—diabetes (p < 0.000), 
hypertension (p < 0.000), dyslipidaemia (p < 0.000), heart disease 
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(p < 0.000), obesity (p < 0.000), Charlson (p < 0.000)] and frailty [Clini-
cal Frailty Scale (p < 0.000)]. In terms of severity, all the scales col-
lected (SOFA, APACHE II, PSI, SAPS II) accumulated higher scores as 
age increased, obtaining statistical significance in all of them. In rela-
tion to respiratory support, they required more support with invasive 
mechanical ventilation (IMV) (p < 0.000) as age increased. Statisti-
cally significant results were also obtained for days of IMV (p < 0.000), 
need of prone position (p < 0.000) and tracheostomy (p = 0.00). They 
presented higher mortality (p < 0.000) and required more adequacy 
of the therapeutic effort (p < 0.000) at higher age group. They also 
required a longer in-ICU length of stay (LOS) (p < 0.000) and in-hos-
pital LOS (p = 0.000).

Conclusion: Increasing age is associated with a higher comorbidity 
and frailty, which translates into worse outcomes, higher mortality 
and in-ICU and hospital LOS. The decrease in median age in successive 
waves of the pandemic may be related to the high vaccination rate 
and greater compliance with prevention recommendations in older 
age groups.
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Introduction: A correct plateau pressure (Pplat) value is mandatory to 
measure respiratory system compliance (Crs). Pplat is always obtained 
from an inspiratory hold maneuver. This simple maneuver has been clas-
sically performed in patients during controlled mechanical ventilation 
(MV). Conversely, the same maneuver during assisted mechanical venti-
lation – where the patient is actively breathing – is more difficult and not 
widespread [1], even though already validated for the measure of inspir-
atory effort [2]. Literature about this topic is scarce with two interesting 
studies with small sample [3,4]. For this reason, we conducted an obser-
vational study to compare the value of Crs during controlled vs assisted 
MV in the same patients. Our hypothesis is that Pplat during assisted MV 
is reliable and thus can lead to a correct measure of Crs.
Objectives: The aim of our study was to demonstrate that a Pplat sta-
ble for 2 or more seconds during assisted MV is reliable and it leads to 
a correct measure of Crs compared to the measure performed during 
controlled MV.

Methods: Observational, ongoing study. We enrolled 32 patients 
admitted to our neuro-intensive care unit. Respiratory mechanics 
(Pplat, intrinsic PEEP, total PEEP, tidal volume, Crs) were calculated in 
both controlled and assisted MV when the two measurements were 
performed in a time window of no more than 1 hour and with a same 
set PEEP and body position (thus, assuming that the respiratory sys-
tem had same mechanical property). The Pplat obtained during 
assisted MV was considered reliable if wasstable for 2 or more seconds.

Results: The 32 patients were normal-weight (BMI 25.2 ± 3.7) and 
with nearly normal oxygenation (PaO2/FiO2 370.1 ± 88.6) and Crs 
(62.7 ± 17.5). Crs calculated in controlled and assisted MV were not sta-
tistically different (62.7 ± 17.5 in controlled and 71.3 ± 22.9 in assisted 
MV; P = 0.09). The linear regression showed a fairly good relationship 
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(R = 0.71, P < 0.001) between the Crs values measured during con-
trolled vs assisted MV(Fig. 1). Bland–Altman plot showed good agree-
ment between the two measures (mean -8.8, upper LA 16.01, lower LA 
-40.2 ml/cmH2O; Fig. 2).
Conclusion: In a population of mechanical ventilated patients without 
lung injury, a Pplat stable for at least 2 s recorded during an inspiratory 
hold in assisted MV can give an accurate measure of Crs.
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Introduction: The pulmonary artery pulsatility index (PAPi), the ratio 
between pulmonary artery pulse pressure (PAPP) and right atrial pres-
sure (RAP), is a marker of right ventricle (RV) dysfunction and also has 
a prognosis value. The lower the PAPi, the worse the outcomes in RV 
acute myocardial infarction and cardiogenic shock. However, it has not 
been studied in ARDS, and no data exists about how pulmonary condi-
tions modify PAPi.
Objectives: To explore the changes in PAPi in an ARDS porcine model 
with different pulmonary conditions.
Methods: ARDS model combined saline lavage and injurious mechan-
ical ventilation for two hours in 9 pigs. After a lung recruitment 
maneuver, the optimal PEEP (PEEPopt) was determined at the highest 
compliance during a decremental PEEP trial. Afterward, three PEEP lev-
els were randomly applied: overdistention (OD), 6 cmH2O above PEE-
Popt; optimal (OPT), 2 cmH2O above PEEPopt; and collapse (COL), with 
6 cmH2O below PEEPopt. Respiratory mechanics, gas exchange, and 
pulmonary vascular mechanics, including indexed stroke volume (SVi), 
effective arterial elastance (EAeff, calculated as the difference between 
mean pulmonary artery pressure (PA) and wedge pressure divided by 
SVi), reflection magnitude (RM, calculated as the ratio between the 
amplitude of backward and forward pressure waves), pulmonary arte-
rial compliance (ratio between SVi and PAPP), pulmonary resistance 
and PAPi were measured at baseline (BL), after ARDS model creation 
(VILI), and after each PEEP level application.
Results: When compared to BL, PAPi was higher in VILI (1.21 vs 1.99, 
p < 0.001) which also corresponded to a worse respiratory dynamic com-
pliance (30.4 vs 11.5  ml/cmH2O, p = 0.001) and oxygenation (pO2: 534 
vs 125  mmHg, p < 0.001), higher pulmonary vascular resistance (236 vs 
462dyn.s.cm-5, p < 0.001), Eaeff (0.30 vs 0.63  mmHg/ml p = 0.001) and 
PAPP (13 vs 25 mmHg, p = 0.003) and a lower pulmonary arterial com-
pliance (2.71 vs 1.40  ml/mmHg, p = 0.008). When comparing the three 

pulmonary conditions at three PEEP levels, PAPi was higher in COL vs 
OPT (1.50 vs 0.95, p = 0.002) and COL vs OD (1.50 vs 1.00; p < 0.001), but 
no differences were found between OPT and OD. Compared to OPT, 
COL showed a higher mean PA (31 vs 38  mmHg, p = 0.03), pulmonary 
vascular resistance (291 vs 444dyn.s.cm-5, p = 0.007), RM (0.32 vs 0.49, 
p = 0.01), Eaeff (0.36 vs 0.60 mmHg/ml, p = 0.003) and SVi (26 vs 31 ml/
m2, p < 0.001) and a worse respiratory dynamic compliance (29 vs 16 ml/
cmH2O, p = 0.01) and pO2 (520 vs 185 mmHg, p < 0.001) and a non-sig-
nificant trend to higher PAPP (15 vs 20  mmHg, p = 0.052). When com-
pared to COL, OD showed a lower RM (0.49 vs 0.32, p = 0.001) and SVi (31 
vs 24 ml/m2, p < 0.001) and a higher PaO2 (185 vs 514 mmHg, p < 0.001) 
but no difference in respiratory dynamic compliance (16 vs 19  ml/
cmH2O, p = 0.58). No differences in RAP were found between BL and VILI 
nor between the three studied pulmonary conditions.
Conclusion: A higher PAPi was observed in the worst pulmonary and 
vascular conditions (VILI and COL). This could be due to the combined 
effect of increased SVi and RM. The long-term impact on RV of this 
should be studied.
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Introduction: Whether the presence of dyspnea could interfere with 
the result of a spontaneous breathing trial (SBT) is unknown. Alterna-
tively, to the use dyspnea self-report scales that is challenging in critically 
ill patients, the five items Mechanical Ventilation – Respiratory Distress 
Observation Scale (MV-RDOS) has been proposed as a reliable surrogate 
of dyspnea in non-communicative intubated patients. In the present 
study, we sought 1) to describe the prevalence of dyspnea in patients clin-
ically deemed ready to undergo a SBT, 2) to assess the evolution of dysp-
nea during a SBT among patients who success and those who fail and 3) 
to investigate whether dyspnea can predict the outcome of the SBT.
Methods: Prospective, single-center study in a twenty-two bed ICU in 
a tertiary center. Patients intubated since more 48 h who had failed a 
first SBT were eligible if they meet classical readiness to wean criteria. 
The MV-RDOS was assessed before, at 2-min, 15-min and 30-min (end) 
of the SBT. The presence of clinically important dyspnea was inferred 
by a MV-RDOS value ≥ 2.6.
Results: Fifty-eight patients (age 63 [51–70], SAPS II 66 [51–76]; med [IQR]) 
were included and 62 SBTs were analyzed. All patients were deemed 
ready to be weaned at inclusion (FiO2 30% [30–40]; positive end expira-
tory pressure 5 cmH2O [5–6]; respiratory rate 22 cycles/min [17–27]),
Conclusion: Despite patients met classical readiness to wean criteria, 
respiratory distress assessed with the MV-RDOS was frequent at the 
beginning of SBT. Measuring MV-RDOS before to initiate a SBT could 
avoid undue procedure and reduce patient’s expose to unnecessary 
suffering.
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Introduction: It is estimated that 16.5 million patients worldwide per 
year undergo mechanical ventilation (MV) as a life-saving intervention 
in the intensive care unit (ICU) [1]. Nevertheless, MV leads to compli-
cations like ventilator-induced diaphragm dysfunction (VIDD) [2–5]. 
Techniques preventing or attenuating VIDD through diaphragm stim-
ulation and activation should be further investigated.
Objectives: We hypothesized that time from start of stimulation to 
onset of diaphragmatic contraction is independent from stimulation 
intensity using bilateral non-invasive phrenic nerve electromagnetic 
stimulation. Primary endpoint was time from start of electromagnetic 
stimulation to effective stimulated inspiration (defined as flow ≥ 0.5 L/
min) in anesthetized patient.
Methods: To gather the data necessary, we performed bilateral non-
invasive electromagnetic phrenic nerve stimulation on five ASA I/II 
normal weighed patients scheduled for elective surgery with general 
anaesthesia and planned intubation, shortly after anaesthesia induc-
tion. The magnetic field was used with different intensities (20%, 30%, 
40%, frequency 25 Hz, 2 s duration).
Results: Based on all patients the mean time from stimulation to 
inspiration (0.5 L/min flow) was 28.42 ± 11.02  ms, 22.78 ± 12.21  ms 
and 26,88 ± 18.74 ms at 20%, 30% and 40% intensity, respectively (Fig-
ure 1). There was no linear relationship between stimulation intensity 
and contraction lag; the diaphragm contraction lag was independent 
of the stimulation intensity (p = 0.7159, r2 = 0.0008979). The overall 
contraction lag (all intensities combined) was 26.03 ± 21.05 ms.

Figure 1. Logarithmic presentation of time (ms) to inspiration 
(flow ≥ 0.5 L/min) after bilateral non-invasive electromagnetic phrenic 
nerve stimulation with 20% (orange), 30% (red), 40% (violet) intensity. 
Mean and standard deviation are depicted.

Conclusion: Time to inspiration with a flow above 0.5 L/min after bilat-
eral non-invasive stimulation of the phrenic nerve was independent of 
the used stimulation intensities (20%, 30%, 40%). Stimulation intensity 
does not seem to need to be adjusted to ensure adequate conduction 
time, but can be adjusted according to other necessary parameters 
(e.g. tidal volume).
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Introduction: COVID-19 related ARDS (C-ARDS) is characterized 
by severe hypoxemia [1] with impaired ventilation/perfusion (V/Q) 
matching but relatively preserved lung compliance. Positive end-
expiratory pressure (PEEP) can modify end-expiratory lung volume but 
can have a not predictable effect on V/Q mismatch in C-ARDS.
Objectives: To assess the effect of PEEP on V/Q mismatch in COVID-19 
ARDS patients measured using the Automatic lung parameter estima-
tor (ALPE). Moreover, we evaluated if different compliance phenotypes 
can be associated to a different effect of PEEP on V/Q mismatch.
Methods: We measured V/Q mismatch in C-ARDS at three PEEP levels 
(intermediate PEEP (PEEPI), low PEEP (clinical – 50% = PEEPL) and high 
PEEP (clinical + 50% = PEEPH). Consecutive intubated and mechani-
cally ventilated COVID-19 ARDS patients were enrolled in the study 
and the ALPE was used to measure V/Q. Alveolar dead space (VDalv) 
was calculated using the Enghoff modified Bohr’s method [2]. Res-
piratory mechanics measurements, alveolar dead space, shunt and 
V/Q  mismatch (low V/Q  and high V/Q) were collected at each PEEP 
level and a mixed effect model was used to evaluate the impact of 
PEEP on each component of the V/Q. Furthermore, we classified 
patients based on the respiratory system compliance measured at 
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low PEEP in two different respiratory mechanics phenotypes, i.e. high 
elastance/low compliance (phenotype H) and low elastance/high 
compliance (phenotype L) [3] and evaluated if these two populations 
may have a different behavior in terms of V/Q  mismatch at different 
levels of PEEP.
Results: Seventeen C-ARDS patients aged 66 [60–71] years with 
a PaO2/FiO2 of 141 ± 74  mmHg were studied at PEEPL = 5.6 ± 2.2 
cmH2O, PEEPI = 10.6 ± 3.8 cmH2O and PEEPH = 15 ± 5 cmH2O. Shunt 
(p = 0.91), low V/Q  (p = 0.8), high V/Q  (p = 0.67) and alveolar dead 
space (p = 0.08) were not significantly influenced, on average, by PEEP. 
In all our patients, the respiratory system compliance decreased sig-
nificantly when increasing PEEP, without significant improvement 
of PaO2/FiO2 (p = 0.26). Finally, in the two phenotypes, PEEP had 
opposite effects on shunt, with a decrease in the phenotype L and an 
increase in phenotype H (p = 0.048).

Conclusion: PEEP has a heterogeneous effect on shunt in COVID-19 
ARDS with an overall limited effect on V/Q mismatch. A different and 
opposite effect could be seen in compliance phenotypes, with an 
increase of shunt in the phenotype H and a decrease in phenotype 
L. In COVID-19 patients whit no PEEP-related improvement of lung 
mechanics, high PEEP may reduce lung protection without improving 
V/Q  mismatch. Compliance phenotypes could influence the effect of 
PEEP on V/Q mismatch.

References
1. 4. Scaramuzzo G, Spadaro S, Dalla Corte F, Waldmann AD, Böhm SH, 

Ragazzi R, et al. Personalized Positive End-Expiratory Pressure in Acute 
Respiratory Distress Syndrome: Comparison Between Optimal Distribu-
tion of Regional Ventilation and Positive Transpulmonary Pressure. Critical 
Care Medicine. 2020;48:1148–56.

2. 3. Chiumello D, Bonifazi M, Pozzi T, Formenti P, Papa GFS, Zuanetti G, et al. 
Positive end-expiratory pressure in COVID-19 acute respiratory distress 
syndrome: the heterogeneous effects. Crit Care. 2021;25:431.

3. 2. Bourgoin P, Baudin F, Brossier D, Emeriaud G, Wysocki M, Jouvet P. 
Assessment of Bohr and Enghoff Dead Space Equations in Mechanically 
Ventilated Children. Respir Care. 2017;62:468–74.

4. 1. Gattinoni L, Pesenti A. The concept of “baby lung.” Intensive Care Med. 
2005;31:776–84.

Acute Respiratory Failure 12

000915 
Non‑Invasive Ventilatory Support with Pharmacological 
Respiratory Overdrive Management versus Invasive Mechanical 
Ventilation as Initial Strategy in COVID‑19 Patients – Differences 
in Mortality
M.  Mourisco1, N. Príncipe2, I.  Coimbra2, L.  Fontes2, JA.  Paiva2

1Intensive Care Medicine Department, Centro Hospitalar de Entre 
Douro e Vouga, Santa Maria da Feira, Portugal; 2Intensive Care Medicine 
Department, Centro Hospitalar e Universitário de São João, Porto, 
Portugal
Correspondence: M. Mourisco 

Intensive Care Medicine Experimental 2022, 10(2):000915

Introduction: High-Flow Nasal Cannula (HFNC) and conventional 
Non-Invasive Ventilation (NIV) are two modalities of Non-Invasive 
Ventilatory Support (NIVS) that have proven safe and effective for the 
initial management of acute respiratory failure in critically ill COVID-
19 patients [1]. Increased respiratory effort and patient self-inflicted 
lung injury (P-SILI) have emerged as concerns in this particular subset 
of patients [2, 3]. Little is known regarding mortality compared with 
patients primarily supported with Invasive Mechanical Ventilation 
(IMV).
Objectives: To assess differences in Intensive Care Unit (ICU) and in-
hospital mortality between two groups of patients selected accord-
ing to initial respiratory failure management strategy: IMV versus NIVS 
with pharmacological overdrive management.
Methods: Single-center retrospective study including adults admit-
ted in a portuguese ICU with severe acute respiratory failure due to 
critical COVID-19 disease upon admission, from October 1st 2020 to 
31st March, 2021. Patients were divided into two groups, according 
to the strategy of respiratory support within the first 24 h: 1) IMV; 2) 
NIVS with HFNC and/or conventional NIV (CPAP, BiPAP or Helmet CPAP) 
combined with pharmacological management of respiratory over-
drive, targeting a respiratory rate inferior to 20–22 cpm, with one or a 
combination of the following: remifentil perfusion, dexmedetomidine 
perfusion, boluses of morphine (2–4  mg up to a maximum of 4/4  h) 
and short-acting oral benzodiazepines (eg. alprazolam 0,25–0,5  mg 
8/8 h). The chosen type of NIVS and drugs prescribed depended upon 
clinical judgement of the intensivists’ team in charge. Patients with ICU 
lengh of stay (LOS) inferior to 24 h and those who required rescue with 
a modality of extracorporeal membrane oxygenation were excluded. 
Data regarding demographics, worst PaO2/FiO2 ratio and SOFA score 
on day 1 (both during the first 24 h of ICU admission), length of IMV 
and NIVS, type and duration of overdrive-control drugs were collected 
by electronic process revision.
Results: 149 patients were included, 68,4% of which primarily 
allocated to a NIVS strategy (Table  1). Worst PaO2/FiO2 were simi-
lar between the two subgroups and worst day 1 SOFA score was 
significantly higher in the IMV group. Total duration of ventilatory 
support, ICU and in-hospital LOS were significantly lower in the 
NIVS group (analysis took into account failure of initial ventilatory 
support). We observed a tendency towards lower mortality in the 
NIVS group, reaching statistical significance concerning in-hospital 
mortality.

NIVS group
(n = 102)

IMV group
(n = 47)

p value

Age (median; IQR), years 65,0; 15 70,0; 15 0,360

Male gender, no. (%) 74 (72,5%) 30 (63,8%) 0,281

Worst day 1 PaO2/FiO2 ratio 
(median; IQR)

99; 52 104; 66 0,662

Day 1 SOFA score (median; IQR) 4; 2 7; 3  < 0,001

Duration of ventilatory support
(median; IQR), days

7; 8 26; 30  < 0,001

Failure of initial ventilatory sup-
port, no. (%)

21 (20,6%) 2 (2,5%)

ICU LOS (median; IQR), days 7; 8 26; 30  < 0,001

Hospital LOS (median; IQR), days 15; 15 32; 43  < 0,001

ICU mortality, no. (%) 23 (22,5) 12 (25,5) 0,482

In-hospital mortality, no. (%) 25 (23,4%) 13 (27,7%) 0,003

Conclusion: When comparing COVID-19 patients requiring ICU admis-
sion due to severely acute respiratory failure initially supported with 
NIVS versus IMV, the NIVS group showed significantly lower duration 
of ventilatory support, ICU and hospital LOS, as well as lower mortal-
ity rates. Significantly higher day 1 SOFA scores were observed in the 
IMV group, attesting the adequate clinical allocation of each strategy 
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despite similar degrees of hypoxemia and gas exchange impairment 
(reflected in similar worst day 1 PaO2/FiO2 ratio) in both groups.
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Introduction: COVID-19 is understood to be a cause of acute respira-
tory distress syndrome (ARDS) [1], which is a common cause of refrac-
tory hypoxemia [2]. It is known that APRV increases mean airway 
pressure and may be associated with increased risk of barotrauma 
and pneumothorax [3]. APRV has been increasingly deployed as a res-
cue mode of ventilation in patients with severe hypoxaemia due to 
COVID-19 [4]. There is limited evidence documenting the risk of pneu-
mothorax in patients with COVID-19 undergoing different modes of 
mechanical ventilation [5].
Methods: A single centre retrospective observational study was con-
ducted in a UK critical care unit between 1st January 2021 to 31st 
December 2021. A total of 122 patients were admitted for mechani-
cal ventilation for COVID-19 and, using deidentified data, ten of these 
patients were identified as developing pneumothoraces. We evaluated 
the mode of ventilation in these 10 patients (case group), comparing 
them with 10 COVID-19 patients of similar characteristics, also receiv-
ing mechanical ventilation (control group) who did not develop pneu-
mothoraces. Our aim was to assess if an association existed between 
APRV and the incidence of pneumothorax. Categorical data was exam-
ined using a Fisher’s Exact test with an alpha level of 0.05. Statistical 
analysis was performed using R (version 4.1.3, Vienna, Austria).
Results: In the case group, six patients (60%) were on APRV, two 
patients (20%) on DuoPAP, and two patients (20%) on P-SIMV. In the 
control group, we observed 4 patients (40%) on DuoPAP, three patients 
(30%) on APRV, and two patients (20%) on P-SIMV (see Table 1). There 
was no statistically significant association between the incidence of 
pneumothorax and APRV (p = 0.37). The average (SD) age of patients 
in the case and control group were 64.3 (9.5) years and 60.8 (7.8) years 
respectively. The number of male patients in the case and control 
group were 7 (70%) and 8 (80%) respectively. In the case group, four 
patients (40%) had pre-existing lung disease (i.e., asthma, COPD, ILD) 
as compared to three patients (30%) in the control group.
Table 1.

Pneumothorax

Yes No
APRV 6 3

Other mode of ventilation 4 7

Conclusion: To the best of our knowledge, there is only one prior ret-
rospective observational study which shows an increased risk of pneu-
mothorax in COVID-19 with APRV [3]. Our small retrospective study 
suggests that there may be an increased incidence of pneumothorax 
in patients with COVID-19 undergoing APRV as compared with those 
receiving other modes of ventilation. However, since APRV is usually 
used as a rescue technique, it may be that those patients selected for 
APRV had more severe disease. Since this data did not reach statisti-
cal significance, larger prospective data is required to assess whether 
there is increased risk associated with the use of APRV in patients with 
COVID-19 pneumonia.
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Introduction: In ARDS treatment, a temporal mismatch of patient 
effort and ventilator support is difficult to detect and manage and has 
deleterious consequences for patients [1, 2].
Objectives: This study aims to determine whether non-invasive sur-
face electromyography (sEMG) can detect patient-ventilator asyn-
chrony as reliable as esophageal pressure measurement.
Methods: We included adult patients with severe ARDS. Intercos-
tal and costal margin sEMG were recorded over ≥ 10  min during 
three phases of treatment. Two independent experts segmented 100 
inspiration cycles per patient and treatment phase. Onset of inspira-
tion based on flow and airway pressure was marked, as was onset of 
patient effort in Pes and sEMG, respectively. Only the sEMG channel 
with better signal-to-noise ratio was used in further analysis. We inves-
tigated the inter-rater disagreement in the three domains by estimat-
ing the absolute onset disagreement of both experts. The triggering of 
the ventilator was compared to patient activity in Pes and sEMG, the 
difference is considered as trigger delay. All breaths were classified as 
follows: ineffective effort, passive, synchronous trigger, delayed trig-
ger, reverse trigger, double trigger and asynchrony index was calcu-
lated [1, 3, 4].
Results: We present preliminary data for 12 patients; 3120 breaths 
were segmented (see Table  1). Within these cycles, 1626 inspiratory 
efforts in Pes and 1586 efforts in sEMG were annotated. Regarding 
the timing of the breaths, we found the following inter-rater disa-
greements: |∆t flow|= 23  ms ± 74  ms, |∆t Pes|= 59  ms ± 138  ms and 
|∆t sEMG|= 77  ms ± 103  ms. The disagreement in Pes and sEMG is 
higher than in flow segmentation, but comparable between methods. 
The derived trigger delay was significantly correlated between both 
experts (Pearson’s r = 0.83 and r = 0.91 for trigger delay Pes and sEMG 
respectively; p < 0.001 each). When using an average of both experts 
to compare the sEMG to Pes trigger delay, we can show a significant 
correlation (Pearson’s r = 0.90; p < 0.001). A minor systematic deviation 
between Pes and sEMG of 81  ms could be observed, indicating that 
sEMG is annotated after Pes. This deviation in trigger delay could not 
be attributed to either method. Efforts could not be properly detected 
for 9.25% (297/3210) breaths in sEMG signal and 8% (257/3210) 
of breaths in Pes. A good agreement between methods could be 
shown for double and reverse trigger classification. sEMG detected 
more ineffective efforts than Pes measurement (Pes ineffective effort 
count = 3, sEMG ineffective effort count = 33). In Pes, more breaths 
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were classified as delayed trigger than in sEMG based measurement 
(see Table 1), this could be either due to the aforementioned system-
atic deviation or the deviation between both experts. The asynchrony 
index calculated from sEMG showed a significant correlation to the 
asynchrony index calculated from Pes (Pearson’s r = 0.53; p = 0.0012).

Conclusion: The preliminary data suggest that sEMG has the poten-
tial to substitute Pes in the detection of patient respiratory activity. 
Advances in sEMG processing could further improve reliability and 
accessibility of the method. Further development of the method may 
lead to a routine use for this non-invasive approach to monitoring of 
respiratory activity.
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Introduction: When mechanical ventilation is not enough, extracor-
poreal membrane oxygenation could play a role as a form of rescue 
therapy and may provide beneficial results in the hands of skilled clini-
cians in centers with experience in using ECMO properly in selected 
patients.
Objectives: To describe the characteristics of patients admitted to a 
critical care unit in a third level hospital during COVID-19 pandemic 
who required the use of extracorporeal membrane oxygenation sup-
port (ECMO).
Methods: Observational, prospective study in patients on ECMO 
support during Covid-19 pandemic in H.G.U Gregorio Marañón ICU, 
between May and September 2021. Demographic data, comorbidities, 
clinical status before support, organic support, ICU stay complications, 
severity scores, RESP score (Respiratory ECMO Survival Prediction), 
outcome and a-year old functional classification through mMRC scale 
(modified Medical Research Council scale), were collected. Descriptive 

analysis was expressed as means (standard deviation) for normally dis-
tributed quantitative variables, medians (interquartile range) for non-
normally distributed variables, and as percentages for categorical data.
Results: One hundred fifty five patients were admitted for severe 
COVID 19, needing ECMO support 17% (26 patients) of them. 92% (24 
patients) required VV-ECMO support, 62% due to refractory hipox-
emya, 38% to hypoxemia/severe respiratory acidosis and two patients 
VA-ECMO to severe ARDS with severe left ventricular systolic dysfunc-
tion, whom were converted after resolution to VV-ECMO. The age was 
54 ± 9 years, 73% were men, APCHE II at admission was 13 ± 4. Comor-
bidities: Obesity 50%, arterial hypertension 38%, lung disease 31%, 
diabetes 19%, cardiovascular disease 15%, immunosupression 7.7%. 
Data prior to ECMO support: APACHE II 17.5 ± 3.7, SOFA 7.3 ± 2.5, 
pO2/FiO2 73 ± 20, pCO2 70.5 ± 19.7  mmHg, mechanical ventilation 
days 12.4 ± 12 (50% of patients more than seven days). 65% of patients 
had aggressive ventilation (plateau pressure > 30 cmH2O, driving pres-
sure > 15 cmH2O) during 1.38 ± 1.8  days. Inhaled nitric oxide 61.5%, 
prone position 100% with a number of maneuvers of 3 (1–5), neuro-
muscular blockers 100%, vasoactive support 69% and acute renal 
failure needing extrarenal depuration 19%. ICU stay complications 
were: ventilator-associated pneumonia 15%, catheter-associated bac-
teraemia 8%, arrhythmia 8% and pneumothorax 8%. The duration of 
ECMO support was 23 ± 11 days, with 44 ± 20 total days of mechani-
cal ventilation, 61% requiring tracheostomy. The mortality on ECMO 
was 50% (44% limitation of therapeutic effort, 31% multiorgan failure, 
12% cardiovascular event). ICU stay was 53 ± 27  days and hospital 
stay 73 ± 58  days. ICU and hospital survival was 39%. Considering 
RESPscore groups, the survival was: Group II 83.3%, Group III 23.5%, 
Group IV 33.3%. The majority of patients who survived presented a 
poor functional classification (mMRC) at one year after hospital 
discharge: 30% Class II; 70% Class III.
Conclusion: In our experience, we obtained a long hospital stay, a 
high number of complications and mortality in COVID 19 critically ill 
patients who needed ECMO support, as well as, a severe functional 
impairment in survivors after a year.
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Introduction: The optimal time for iniciation of mechanical ventila-
tion in COVID-19 patients is uncertain. ROX index could help to iden-
tify patients at high risk of needing mechanical ventilation.
Objectives: The purpose of this study was to identify if ROX index in 
the first 24  h ICU-admission is a good predictor of High Flow Nasal 
Cannula (HFNC) support failure and need of mechanical ventilation in 
critical ill patients with severe COVID-19.
Methods: Observational, prospective study in COVID-19 patients 
admitted in Gregorio Marañón Hospital ICU (Madrid, Spain), between 
July–September 2021. Demographic and clinical data, vaccination 
status, comorbidities, severity scores, organic support and outcomes 
were collected. The ROX index refers to a combination of the ratio of 
oxygen saturation (measured by pulse oximetry) to fraction of inspired 
oxygen and respiratory rate (SpO2/FiO2/RR). It was calculated in the 
first 24  h of ICU-admission in all patients. Descriptive statistics were 
expressed as mean ± SD or median with interquartile range for con-
tinuous variables and percentages for categorical data. By means of 
a simple logistic regression analysis the ROX index was associated to 
HFNC support failure, and the effect was estimated by its correspond-
ing Odds Ratio (OR).The ability of the ROX index to discriminate HFNC 
support failure was assessed using the area under the receiver oper-
ating characteristic curve (AUROC). Estimation of their calibration 
was established through the Hosmer–Lemeshow goodness of fit test. 
To evaluate the extent to which the ROX index was valid for predic-
tion of HFNC failure, sensitivity (S), specificity (E), overall validity of 
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prediction, positive and negative predictive values (PPV, NPV) were all 
determined.
Results: Eighty-eight patients were included, 58% were male. Age 
53 ± 14  years, Charlson Comorbidity Index 0 (0–1), 23% complete 
vaccination with at least one dose 17%. Admission severity scores: 
APACHE II 14 (11–16), SOFA 2 (2–3), PO2/FiO2 84 (70–109). At the 
moment of admission, 80% needed HFNC with ROX index 3.3 (2.7–4.1), 
requiring mechanical ventilation 85% (27 ± 25  days) and prone posi-
tion 77% (2; 1–4 sessions). 58% needed vasopressor therapy, 22% had 
acute renal failure and 40% had others complications during admis-
sion. The ICU stay was 35 ± 28 days and the median hospital stay was 
48 ± 32  days. The prognosis was unfavourable in 15% of patients. In 
the univariate analysis, those patients with HFCN support failure 
presented a lower ROX index (3.3 ± 0.8 vs 4.7 ± 0.8, p < 0.00). We con-
firmed that ROX index in the first 24 h of ICU admission was predic-
tive of HFNC failure and need for mechanical ventilation OR 0.23; CI 
95% 0.11–0.51. Using the AUROC curves, the ROX index in the first 
24 h of ICU admission demonstrated a good discriminative power of 
High Flow Nasal Cannula failure (AUC 0.85; CI 95% 0.72–0.98), with a 
good calibration ability (Chi-squared test 10.26, p = 0.25) and with bet-
ter performance indicators (S 95%, E 81%, PPV 96% and NPV 75%).
Conclusion: Our data show that the ROX index in the first 24 h of ICU 
admission demonstrated a good discriminative power of High Flow 
Nasal Cannula failure in critical patient with severe COVID-19.
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Introduction: Fluid creep is a major  source of fluid volume, sodium, 
and chloride in critically ill patients.
Objectives: This study aimed to address the absolute and relative pro-
portions of volume, sodium, and chloride in intravenous-fluid sources 
among  mechanically ventilated patients according to oxygenation 
status.
Methods: This study was a post-hoc analysis of the prospective mul-
ticenter cohort study conducted in 23 intensive care units (ICUs) in 
Japan from January 1, 2018, to March 31, 2018.  Consecutive adult 
patients who underwent mechanical or noninvasive ventilation upon 
ICU admission and stayed ICU more than 24 h were included. We eval-
uated fluid therapy until 7 days after ICU admission according to oxy-
genation status. Fluid creep was defined as fluids administered as drug 
diluents and for the maintenance of catheter patency when  admin-
istered at ≤ 20  mL/h. The patients were followed-up until hospital 
discharge.
Results: Among the 588 included patients, a mean intravenous-fluid 
volume  of 2,662  mL was administered within 24  h  of ICU admission, 
and it gradually decreased and yet remained > 1,000  mL per 24  h. 
Crystalloid solution was the main intravenous fluid within 24 h of ICU 
admission. After 24 h, the amount of glucose-containing fluid and fluid 
creep increased, and was the major source of intravenous intake. The 
median fluid creep within 24 h of ICU admission was 661 mL (25.0% of 
the total intravenous-fluid volume), and the proportion of fluid creep 
gradually increased throughout  the ICU stay.  After adjusting for the 
prespecified confounding factors, septic shock and  a higher severity 
score were associated with a larger amount of total intravenous fluid 
and fluid creep. In addition, hypoxemic respiratory failure was associ-
ated with a reduction in the total amount of intravenous fluid but not 
with fluid creep.
Conclusion: Reducing fluid creep potentially contributes to further 
fluid restriction, although a conservative fluid strategy has been widely 
accepted for managing patients with respiratory failure. Our findings 

provide a rationale for further research that assesses the feasibility of 
conservative fluid management in patients with respiratory failure.

000975 
Ventilatory management of COVID‑19 ARDS: a case series
L.  Costa1, J.  Martins1, M.  Costa1, D.  Leal1, L.  Lencastre1

1Intensive Care Medicine Department, Braga Public Hospital, Braga, 
Portugal
Correspondence: L. Costa 
Intensive Care Medicine Experimental 2022, 10(2):000975

Introduction: COVID-19 is mainly characterized by a respiratory illness 
of varying severity, ranging from asymptomatic or mildly symptomatic 
to severe respiratory failure,  acute respiratory distress syndrome  and 
multi-organ failure. There is still an urgent need to better understand 
ventilatory strategies and outcomes of severe COVID-19 patients.
Methods: Retrospective case series of 227 consecutive patients with 
laboratory-confirmed COVID-19 admitted to ICU between March 2020 
and December 2021. Demographic and clinical data were collected.
Results: Several ventilatory support modalities were used. Most 
patients were managed non-invasively for at least part of their ICU 
stay, the majority before progression of hypoxemia and being intu-
bated for invasive mechanical ventilation. Exclusive non-invasive ven-
tilatory support, either High Flow Nasal Oxygenation, Non-Invasive 
Ventilation or both was used in 65 patients (28.6%). 28-day mortality 
rate in the group of patients whose hypoxemia was managed entirely 
non-invasively was 12.3% (8 patients). 164 patients were invasively 
ventilated. Most intubations (65%) occurred in the first 24 h after ICU 
admission, and mechanical ventilation mean duration was 14  days. 
About 19% (31 patients) were intubated relatively later, after 5  days 
in the ICU. This happened mainly in immunosuppressed patients, in 
whom attempts were made to delay intubation and its infectious com-
plications. Proportion of time under invasive mechanical ventilation 
was on average 52.8% of the total length of ICU stay. Reintubation rate 
was 10% (22 patients), occurring on average 2 to 3 days after planned 
extubation. Patients often remained under invasive ventilation for dif-
ficult and prolonged weaning, thus requiring tracheostomy. In total, 32 
tracheostomies were performed, 16 were performed in the operating 
room, for initial concerns related to aerosol generation. The procedure 
occurred on average at day 26. We recorded 2  deaths  due to  com-
plications from tracheostomy. Median ICU and hospital stay was 15 
and 25  days, respectively, and 28-day-mortality rate was 38%. Death 
occurred in half of the subgroup of patients that underwent invasive 
mechanical ventilation (81 patients, 50%), regardless of whether they 
had received non-invasive ventilation prior to intubation. Invasive 
ventilation exposure was significantly more common in the deceased 
group (61 versus 91%, p = 0.005).
Conclusion: A large proportion of critically ill COVID-19 patients 
required prolonged mechanical ventilation. There was a striking dif-
ference in 28-day mortality between patients managed solely non-
invasively and the ones subjected to invasive mechanical ventilation. 
Tracheostomy was often used to manage difficult weaning but was 
performed relatively later due to need of prolonged aggressive venti-
lation and proning.

References
1. Y. Wang et al., “Clinical course and outcomes of 344 intensive care 

patients with COVID-19,” Am. J. Respir. Crit. Care Med., vol. 201, no. 11, pp. 
1430–1434, 2020, https:// doi. org/ 10. 1164/ rccm. 202003- 0736LE.

2. G. Zhang et al., “Clinical features and short-term outcomes of 221 patients 
with COVID-19 in Wuhan, China,” J. Clin. Virol., vol. 127, no. April, p. 104364, 
2020, https:// doi. org/ 10. 1016/j. jcv. 2020. 104364.

3. B. A. McGrath et al., “Tracheostomy in the COVID-19 era: global and 
multidisciplinary guidance,” Lancet Respir. Med., vol. 8, no. 7, pp. 717–725, 
2020, https:// doi. org/ 10. 1016/ S2213- 2600(20) 30230-7.

4. K. Hosokawa, M. Nishimura, M. Egi, and J. L. Vincent, “Timing of tracheot-
omy in ICU patients: A systematic review of randomized controlled trials,” 
Crit. Care, vol. 19, no. 1, 2015, https:// doi. org/ 10. 1186/ s13054- 015- 1138-8.

https://doi.org/10.1164/rccm.202003-0736LE
https://doi.org/10.1016/j.jcv.2020.104364
https://doi.org/10.1016/S2213-2600(20)30230-7
https://doi.org/10.1186/s13054-015-1138-8


Page 135 of 236ICMx 2022, 10(Suppl 2):39
 

5. Z. J. Lim et al., “Case Fatality Rates for Patients with COVID-19 Requiring 
Invasive Mechanical Ventilation,” Am. J. Respir. Crit. Care Med., vol. 203, no. 
1, pp. 54–66, 2021, https:// doi. org/ 10. 1164/ rccm. 202006- 2405OC.

6. D. A. Dongelmans et al., “Characteristics and outcome of COVID-19 
patients admitted to the ICU: a nationwide cohort study on the compari-
son between the first and the consecutive upsurges of the second wave 
of the COVID-19 pandemic in the Netherlands,” Ann. Intensive Care, vol. 
12, no. 1, 2022, https:// doi. org/ 10. 1186/ s13613- 021- 00978-3.

000998 
Impact of the Different Waves of the COVID‑19 Pandemic 
on the Tracheostomy Rate
J. Aróztegui  Freixes1, E.  Prieto1, S.  Marco1, A. Navas-Pérez1, G. Gomà2, S. 
 Barcons3, FJ.  Guirao3, R.  Rosell4, Ó.  Escuder5, G.  Pujol6, E.  Diaz1

1Intensive Care Unit, Hospital Parc Taulí, Sabadell, Spain; 2Àrea de 
crítics, Parc Tauli Hospital Universitari. Institut d’Investigació i Innovació 
Parc Taulí (I3PT)., Sabadell, Spain; 3General surgery - head and neck 
unit, Hospital Parc Taulí, Sabadell, Spain; 4Otorhinolaryngology, Hospital 
Parc Taulí, Sabadell, Spain; 5Maxillofacial Surgery, Hospital Parc 
Taulí, Sabadell, Spain; 6Anesthesiology, Hospital Parc Taulí, Sabadell, Spain
Correspondence: J. Aróztegui Freixes 
Intensive Care Medicine Experimental 2022, 10(2):000998

Introduction: The COVID-19 pandemic changed the dynamics of hos-
pitals and healthcare. Regarding the increase of respiratory patients, 
some treatments or procedures inherently associated with this pathol-
ogy gained more presence in ICUs.
Objectives: To evaluate the impact of the different waves of the pan-
demic on the performance rate of tracheostomy in critically ill COVID-
19 patients.
Methods: Observational, single-center, retrospective study. Adult criti-
cally ill PCR-confirmed COVID-19 patients admitted to ICU (Mar 2020-
Oct 2021) were included. Demographics, respiratory support, day of 
intubation/extubation/tracheostomy and method of tracheostomy 
were recorded. A multidisciplinary tracheostomy team was formed in 
the first wave, including: General Surgery, Maxillofacial Surgery, Oto-
rhinolaryngology, Anesthesiology and Intensive Care Medicine. Start-
ing and ending dates of each wave were defined based on reported 
nationwide follow-up data (1st-Mar 2020, 2nd-Oct 2020, 3rd-Dec 2020, 
4th-Feb 2021, 5th-Jun 2021). Follow-up ended at death or discharge 
from ICU. Data are expressed as absolute numbers or percentages, 
as appropriate. Differences were assessed by Chi-square. p < 0.05 was 
considered statistically significant.
Results: A total of 618 patients were included during all the waves, 
67% were male, mean age 59 years (± 12). Out of the total, 279 (45%) 
required invasive mechanical ventilation (IMV), showing a significant 
decrease in the need for IMV when analyzing the different waves indi-
vidually (72.5%-51.3%-38%-26.9%-37%), p < 0.001. Total percentage of 
tracheostomy in IMV treated patients was 13% (n = 85), a significant 
decrease was observed in the different waves (38%-27.5%-26%-24%-
22%), p < 0.001. Mean time of IMV until tracheostomy was 17 days. Out 
of the total, 61% (n = 52) of tracheostomies were surgically performed; 
in the first wave the percentage was 83%, showing a progressive 
decrease in the following waves.
Conclusion: The need for invasive mechanical ventilation was higher 
in the first wave, as well as the indication for tracheostomy. The 
remaining waves showed a progressive decrease in both parameters.
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Introduction: The use of Extracorporeal Membrane Oxygenation 
(ECMO) in patients with COVID-19-associated Acute Respiratory 
Distress Syndrome (ARDS) may be a promising strategy if maximal 
conventional treatment fails to assure adequate oxygenation and ven-
tilation.1 ELSO guidelines for Veno-Venous ECMO (VV-ECMO) consider 
a duration of mechanical ventilation exceeding 7  days as a relative 
major contraindication for VV-ECMO in patients with COVID associ-
ated with ARDS. 1. In contrast, other reports indicate that prolonged 
time of invasive mechanical ventilation (IMV) prior to ECMO indication 
was not associated with an increased mortality. 2. Therefore, the pur-
pose of this study was to investigate the clinical course and outcome 
of patients supported with VV-ECMO for COVID-19-induced-ARDS and 
compare mortality rates between different durations of MV.
Methods: We conducted a retrospective analysis of all consecutives 
COVID-19 patients submitted to VV-ECMO between 2020 and 2021 in a 
tertiary referral hospital in Southern Brazil. Demographic data, diagno-
sis on admission, comorbidities, mechanical ventilation, length of stay 
and mortality in 90  days were recorded. Kaplan–Meier curves were 
used to calculate the time-dependent occurrence of death between 
short duration (< 7  days) of IMV prior to ECMO versus long duration 
IMV (≥ 7 days). We considered a p value < 0.05 statistically significant.
Results: During the study period, 14 patients (median age 48.5 [IRQ 
44.2–58.0]; 6 [42.9%] men) were treated with ECMO for COVID-19. All 
14 patients had ARDS, 2 (14%) of them complicated with tracheal lac-
eration and 3 (21%) with bronchopleural fistula. Ten patients (71.4%) 
survived at day 90 after ECMO implantation. Median ECMO duration 
was 18 (IRQ 15.5–34.3) days, and median time from intubation to 
ECMO start was 4 (IRQ 1.0–9.5) days. Of 6 patients with a pre-ECMO 
IMV duration ≥ 7  days (42,9%), 4 subjects (66%) survived at 90  days. 
Kaplan Meier curve showed no difference between patients with IMV 
course longer than 7 days (p-value 0.139).
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Conclusion: In conclusion, no difference on survival was demon-
strated between short and prolonged time of IMV prior to ECMO in our 
cohort study.
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Introduction: Defining the potential for lung recruitment is a cru-
cial aspect of safe PEEP selection in mechanically ventilated patients, 
but no valid method exists to define the best PEEP. By using electri-
cal impedance tomography (EIT), we aim to quantify recruitability and 
determine the potential beneficial and harmful physiological effects of 
PEEP in patients with COVID-19 related acute respiratory distress syn-
drome (ARDS).
Methods: In this observational international study from the PLUG 
group (NCT04460859) COVID-19 patients with moderate and severe 
ARDS were enrolled within the first week of ARDS diagnosis. EIT 
recordings, ventilator data, hemodynamics and arterial blood gases 
were obtained during lung (de)recruitment maneuvers. PEEP was set 
to 6, 16 and 24 cmH2O for 5-min per step, after which a decremen-
tal PEEP titration from 24 to 6 cmH2O (in steps of 2 cmH2O) was 
performed. Recruitment-to-inflation (R/I) ratio was assessed with a sin-
gle-breath maneuver during a 16 to 6 cmH2O PEEP drop, and an EIT-
based R/I ratio was calculated for these same breaths. Lung collapse, 

overdistension and respiratory system compliance were calculated for 
each step, and we determined the PEEP level at the intercept of the 
relative overdistention and collapse curves during a decremental PEEP 
trial (Costa et  al. [1] approach). To facilitate the presentation, recruit-
ers were defined as patients with a > 25% decrease in collapse from 
PEEP 6 (at start protocol) to PEEP 24 cmH2O. Differences in parameters 
between groups were assessed with the Wilcoxon rank sum test.
Results: Of the 90 patients analyzed till date (of the 107 enrolled) 
(61% male; age: 58.5 ± 11.8y; BMI: 30.8 ± 6.2 kg/m2; P/F at admission: 
122 ± 36  mmHg), 72% were categorized as recruiters, with a signifi-
cantly higher R/I ratio as compared to non-recruiters (Tab.1). R/I ratio 
correlated with the % decrease in collapse (r = 0.52, p = 0.001). In 
contrast to non-recruiters, recruiters improved respiratory mechanics 
and gas exchange (higher PaO2/FiO2) (Tab.1), without compromising 
hemodynamics. The optimal PEEP as per Costa approach was 14.2 vs. 
10.6 cmH2O for recruiters vs. non-recruiters. Costa individual PEEP 
level varied between 6 and 19 cmH2O, but at this PEEP, respiratory 
mechanics were similar for recruiters and non-recruiters, with medi-
ans for collapse and overdistention below 5% and 10%, respectively 
(Tab.1).
Conclusion: Recruitability varies widely among COVID-19 patients; 
most are recruitable without requiring very high PEEP levels. In recruit-
ers, PEEP results in improved mechanics and gas exchange, without 
compromising hemodynamics. EIT seems useful to identify recruitabil-
ity and to support selecting a personalized PEEP.
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Introduction: Management and outcomes of pregnant women 
admitted to ICU for COVID-19 remain to be investigated.
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Methods: This observational multicenter study was conducted in 32 
ICUs in France, Belgium and Switzerland. Maternal management and 
maternal and neonatal outcomes were analyzed and compared with 
those of pregnant women hospitalized for influenza infection.
Results: Among the 187 women with COVID-19 (33 ± 6 years old and 
28 ± 7  weeks’ gestation), 76(41%) were obese, 12(6%) had diabetes 
mellitus and 66(35%) had pregnancy-related complications. Stand-
ard oxygenation, high-flow nasal oxygen therapy (HFNO) and non-
invasive ventilation (NIV) were used in 21%, 64% and 22% of patients, 
73(39%) were intubated and 15(8%) required venovenous extracor-
poreal membrane oxygenation (VV-ECMO) during hospitalization. 
Awake prone positioning and prone positioning before fetal extrac-
tion were performed in 4% and 9% of patients. In multivariate analysis, 
risk factors for intubation were obesity (CSH = 2.00, 95%CI(1.05–3.80), 
p = 0.03), term (CSH = 1.07, 95%CI(1.02–1.10), per + 1  week gesta-
tion, p = 0.01), extent of CT-Scan abnormalities > 50% (CSH = 2.69, 
95%CI(1.30–5.60), p < 0.01) and NIV use (CSH = 2.06, 95%CI(1.09–3.90), 
p = 0.03). Fetal extraction was required during ICU stay in 35% of 
patients, mainly for maternal respiratory worsening. The rate of mater-
nal and/or neonatal complications increased with the invasiveness of 
maternal respiratory support. Compared to influenza infection, HFNO 
was more frequently used in patients with COVID-19 and VV-ECMO 
in patients with influenza, while obstetric management and maternal 
and neonatal outcomes were similar.
Conclusion: In ICU, a third of pregnant women with COVID-19 were 
intubated and required fetal extraction. Management of these patients 
requires close collaboration between intensivists, obstetricians and 
pediatricians.
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Introduction: Airway management and endotracheal intubation (ETI) 
in critically-ill patients is a procedure with some risks and posible life-
threatening complications. Besides, there is an associated risk due 
to severe hypoxemia in critically-ill COVID-19 patients that involves 
working in a safe and protective environment, which can lead to an 
increase in the difficulty of airway management.
Objectives: To describe the pharmacology of airway management in 
critically-ill COVID-19 patients admitted to our Unit with severe acute 
hypoxemia requiring ETI and invasive mechanical ventilation.
Methods: Retrospective and descriptive study from the first (March 
2020) to the sixth (December 2021) wave of the pandemic. 201 
patients were admitted (18 were excluded: 13 transferred to anaes-
thetic department and 5 transferred to other hospital). The remain-
ing 183 patients were included: 79 needed non-invasive respiratory 
support: non-invasive ventilation (nIV) 31, High Flow Nasal Cannula 
(HFNC): 9 and mixed (nIMV + HFNC): 39 patients. 104 patients required 
ETI ( 10 were excluded: ETI in A&E Department: 3, ETI in other hospi-
tal: 2 and data non available: 5). The following parameters were ana-
lyzed in the remaining 94 patients: gender, group age, APACHE II score, 
SOFA, comorbidities, drugs used in airway management: hypnotics, 
neuromuscular blockers, others. First-attempt intubation device used: 
direct laryngoscopy (DL), video laryngoscope (VL) (Airtraq type), laryn-
goscopic view according to Cormack-Lehane classification (CL): good 
(CL grade 1/2), poor ( CL grade 3/4), devices used: Frova introducer, 
bougie, maneuver for improving laryngoscopic view (BURP, Sellick), 
and complications: hypoxia (SpO2 < 80 mmHg), hypotension (systolic 

blood pressure < 90  mmHg), bradycardia ( HR < 40  bpm) and cardiac 
arrest.
Results: 94 patients (68 male/26 female), group age: < 60 years old: 24, 
60–70: 52, > 70 years old: 18 patients. APACHE II score: 26 ± 7.4, SOFA: 
7.4 ± 2.8, comorbidities: BMI > 30  kg/m2: 18, COPD/asthma: 15 immu-
nocompromised: 8. Drugs used for ETI: hypnotics: etomidate(ETO) 51, 
propofol (PF) 11, midazolam (MDZ) 26, ketamine (KET) 6, neurmos-
cular blockers: succinylcholine (SC) 24, rocuronium(RC) 63, cisatracu-
rium (CS) 7 and others: fentanyl (FNT) 15, lignocaine (LC) 3, atropine 
(ATP) 5. Direct laryngoscopy was performed in 77 patients, with good 
view in 65 of them ( CL grade 1: 55 patients, grade 2: 10 patients) and 
poor in 12 ( CL grade 3: 9 patients, grade 4: 3 patients). Video laryngo-
scope was used in 17 patients: good view in 13 of them ( CL grade 1: 
11 patients, grade 2:2 patients), and poor in 4 ( CL grade 3: 2 patients, 
grade 4: 2 patients). In the 12 patients with poor laryngeal view dur-
ing DL, the rescue technique used was: bougie + BURP: 4 patients, 
frova introducer: 3, frova + BURP: 3 and VL: 2. In the 4 patients with 
poor laryngeal view during VL, the rescue technique was: DL + frova: 
1, DL + frova + BURP: 2 and percutaneous tracheostomy in 1 patient. 
Complications: SpO2 < 80  mmHg: 19 patients, systolic blood pres-
sure < 90 mmHg: 14, bradycardia: 6 and cardiac arrest in 2 patients.
Conclusion: In our series, the most commonly drugs used in criti-
cally-ill COVID-19 patients for airway management were etomidate 
(54%) and rocuronium (67%). Laryngoscopic view (first attempt) 
was good (CL grade 1/2) in 84% (DL) and 76.5% (VL) of the patients. 
The most common complications were: SpO2 < 80  mmHg: 19%, and 
SBP < 90 mmHg: 15%.
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Introduction: Limited data are available about venovenous extracor-
poreal membrane oxygenation in patients with severe hypoxemic res-
piratory failure due to coronavirus disease 2019 (COVID-19).
Objectives: The aim of this study was to identify the risk factors for 
unfavourable prognosis in COVID-19 critical ill patients with severe 
respiratory failure who required extracorporeal membrane oxygena-
tion support (ECMO).
Methods: Prospective, observational study, carried out on a cohort of 
critical ill patients with severe Covid-19 who required ECMO support in 
H.G.U Gregorio Marañón ICU, between March and August 2021. Epide-
miological and clinical data, severity scores, as well as variables related 
to mechanical ventilation support (MV) parameters used before their 
inclusion in ECMO were included. All patients were managed accord-
ing to the recommendations of the Extracorporeal Life Support 
Organization (ELSO). Descriptive data were expressed as means (SD) 
for normally distributed continuous variables, medians (IQR) for non-
normally distributed variables, and percentages for categorical data. 
Continuous variables were compared using a simple logistic regres-
sion analysis (OR), and categorical data by the Chi-square test (RR). Risk 
factors related to an unfavourable prognosis were obtained by a mul-
tiple logistic regression model that included those variables that were 
significant from the univariate analysis and those considered clinically 
relevant.
Results: Twenty-six patients were included in the study. Age 55 
(55–60) years, 73% male, previous chronic pathology 69%, APACHE 
II admission 13 ± 4. Prior to ECMO support, the patients had: PO2/
FiO2 73 ± 20, SOFA 7 ± 3, RESP score 2 (0–2 0.25), mechanical ven-
tilation days 8 (2–20), 65% of them aggressively ventilated (plateau 
pressure > 30 cmH2O and driving pressure > 15 cmH2O) for 1 (0–1.25) 
days. 100% of patients required prone position (3; 1–5 maneuvers), 
61% received Nitric oxide, 69% vasopressor therapy and 19% renal 
replacement therapy. The duration of ECMO support was 23 ± 11 days, 
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the ICU stay 53 ± 27 days and 61% of patients had an unfavorable 
prognosis. In the univariate analysis, the variables related to mortal-
ity were: Age > 55 years (RR 27; 95% CI 2.6–284.7), chronic pathology 
(RR 1.1; 95% CI 0.2–5.9), APACHE II admission (OR 0.7; 95% CI 0.5–1), 
SOFA pre‑ECMO (OR 0.9; 95% CI 0.6–1.2), RESPscore (OR 0.8; 95% CI 
0.5- 1.2), aggressive mechanical ventilation days (OR 1.2; 95% CI 
0.7–2). In the multivariate analysis, including the variables prior to 
ECMO support, the only independent prognostic factor for mortality 
was: Age > 55 years OR 27; 95% CI 2.6–284.7.
Conclusion: In our series we had a high mortality and a long ICU stay 
in severe covid-19 patients who required ECMO support, being the 
age the only independent factor for unfavourable prognosis.
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Introduction: High-flow nasal oxygen (HFNC) and non-invasive ven-
tilation (NIV) are frequently used during acute respiratory failure in 
coronavirus disease 2019 (COVID-19) patients. However, their efficacy 
and safety remain uncertain. Randomized trials comparing HFNC with 
NIV suggested that HFNC may increase rate of intubation or death, but 
it remains unclear whether HFNC compared with NIV affects mortality 
(1).
Objectives: To compare hospital mortality and length of hospital stay 
(LOS) between COVID-19 patients with acute respiratory failure that 
used NIV alone and patients that used NIV in association with HFNC 
according to the use of invasive mechanical ventilation (MV).
Methods: Retrospective single-center cohort study conducted in a 
private hospital in Brazil. We compared COVID-19 acute respiratory 
failure patients that used NIV alone or in association to HFNC strati-
fied according to the use of MV. Mortality was assessed by unadjusted 
and adjusted logistic regression analysis using group VNI alone as a 
reference level and presented as odds ratio (OR) along with 95% confi-
dence interval (95%CI).
Results: We analyzed 1,725 patients who used NIV alone [36.3% 
(626/1,725)] or the association of NIV with HFNC [63.7% (1,099/1,725)]. 
Among patients that did not receive MV [59.8% (1,032/1,725)], 38.7% 
(399/1,032) used only NIV and 61.3% (633/1,032) received the asso-
ciation of NIV with HFNC. Compared with patients that received the 
association of NIV with HFNC, patients that used only NIV were more 
frequently women (37.1% vs. 27.8%; p = 0.002) and had a higher SAPS 
3 [45 (39–51) vs. 43 (39–49); p = 0.05]. Unadjusted mortality [3.8% 
(15/399 patients) vs. 5.2% (33/633 patients); OR 1.41 95%IC: 0.76–2.63; 
p = 0.28) did not differ between patients that used only NIV and 
patients that used NIV with HFNC (OR 1.41; 95%IC: 0.76–2.63; p = 0.28). 
When mortality was adjusted for SAPS 3 score, patients that used the 
association of NIV with HFNC had increased odds for mortality (aOR 
2.54; 95%IC 1.22–5.31; p = 0.013) compared with patients that used 
only NIV alone. Median (IQR) hospital LOS [13 (10–18) vs. 10 (7–13) 
days; p < 0.001) was higher in the group that used the association of 
NIV with HFNC. Among patients that received MV [40.2% (693/1,725)], 
32.8% (227/693) of patients used NIV alone and 67.3 (466/693) 
received the association of NIV with HFNC. SAPS 3 score was higher [49 
(43–55) vs. 46 (41–52); p < 0.01] in patients that used only NIV than in 
patients that used NIV with HFNC. Hospital mortality [29.4% (137/466) 
vs. 20.7% (47/227); OR 1.60; IC95% 1.09–2.33, p = 0.015) (aOR1.11; 
IC95% 1.08–1.40, p < 0.001)] and hospital LOS [27 (18–41) vs. 25 (15–
40); p = 0.009)] were higher in the group that used the association of 
NIV with HFNC.
Conclusion: The association of NIV with HFNC in patients that 
required and did not require invasive mechanical ventilation may be 

associated with increased mortality. Further studies are needed to bet-
ter understand this association.
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Introduction: The worldwide pandemic caused by SARS-COV-2 
infection has urged us to establish new treatments. Since Coronavi-
rus disease is characterized by dysregulated hyperimmune response, 
a potential tool in the treatment of it has been corticosteroids and 
immunomodulators.
Objectives: We aim to compare if there is an increased in the rate of 
nosocomial superinfections (respiratory infections related to mechani-
cal ventilation, catheter-related bacteremia, device-associated urinary 
tract infection) in patients with respiratory distress syndrome caused 
by SARS-CoV-2 treated with corticosteroids at high dose (> 1 mg/kg/
day of methylprednisolone) and/or immunomodulators (monoclonal 
antibody tocilizumab; JAK2 inhibitor baricitinib) as well as their asso-
ciation with mortality.
Methods: Longitudinal retrospective observational study, based on a 
consecutive series of cases treated in the Intensive Care Medicine Ser-
vice of the Virgen de las Nieves University Hospital in Granada (Spain,) 
on a cohort of 83 patients with SARS-CoV-2 infection diagnosed 
between September 20 from 2021 to February 20, 2022. The treatment 
received is classified in high-dose corticosteroids (> 1  mg/kg/day of 
methylprednisolone); immunomodulators (tocilizumab, baricitinib); 
combination of both or none. We evaluate the presence of superinfec-
tion in these patients by classifying it in respiratory infections, cathe-
ter-related bacteremia and device-associated urinary tract infection. 
Finally we compared mortality in the different treatment groups.
Results: 83 patients were included in the study, among them, 8 
patients (9.8%) were treated with high dose of corticosteroids; 5 (6%) 
received immunomodulators; 23 patients (27.7%) were treated with 
a combination of both and 47 (56.5%) didn’t have neither of both. 
Surinfection happened in 31.3% of patients, the most prevalent focus 
was respiratory infections (14.7%); 8.5% of patients had urinary tract 
infection and bacteremia was the rarest infection suffered by 7.3%. 
There was a statistically significant relationship in the incidence of 
superinfection in the group of patients treated with tocilizumab, high 
doses of corticosteroids or a combination of both (p < 0.05). There was 
no statistically significant relationship with treatment with baricitinib 
alone or in combination with corticosteroids.
With regard to mortality, no statistically significant differences have 
been found in the group of patients treated with these drugs (either 
in monotherapy or in combination), with respect to those who did not 
receive these treatments.
Conclusion: We have found an increased risk of infection in patients 
treated with corticosteroids, tocilizumab or both, not with baricitinib 
or its combination with corticosteroids. There is no difference in the 
mortality of patients treated with these drugs compared to those not 
treated with them.
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Introduction: Pulse oximetry is daily used worldwide to measure 
SpO2  in order to monitor and titrate oxygen support. We previously 
showed that four among the most frequently used oximeters have 
significant bias (systematic errors from -3% to + 1%) and inaccuracy 
(random error) in comparison with the gold standard SaO2. The main 
objective of this study was to highlight the impact of the oximeters’ 
variability on monitoring and clinical decisions in acutely ill patients.
Methods: We prospectively included 210 stable ICU patients  with 
an arterial catheter in place.  For all included patients, we compared 
SpO2  values for each of the four evaluated oximeters (Nonin, Nellcor, 
Massimo and Philips) and concomitant PaO2 and SaO2 values from the 
arterial blood gases. When the patients met the criteria for hypoxemia 
(SaO2 < 90% or PaO2 < 60  mmHg), we evaluated which oximeter could 
detect hypoxemia (SpO2 < 90%). For each measurement, we evaluated 
for each oximeter when the oxygen support should be maintained even, 
increased or decreased to maintain a SpO2 value between 92 and 96%.
Results: Mean age of the patients was  66.3  year, 73% were men,  skin 
pigmentation was light (Fitzpatrick 1 or 2 in 96.2% of the patients). 
The SpO2-SaO2  bias went from -3.1% (Nonin), to + 0.9% (Philips) 
(P < 0.001). With Nellcor and Masimo, bias were -0.3 (P < 0.03) and -0.2% 
(P = 0.17) respectively. Nonin oximeter underestimated arterial oxy-
genation in 91% of the cases but detected 100% of hypoxemia defined 
by PaO2 < 60  mmHg. Philips overestimated oxygenation in 55% of the 
cases but detected 11% of episodes of hypoxemia. Based on the oxime-
ter used, the management of oxygen support to maintain the patients 
within a SpO2 target of 92–96% differed a lot. To keep the patients within 
this SpO2 target, in the cohort of 210 patients, it would be required to 
increase oxygen in 60.6% vs. 19.1% vs. 18.7% vs. 10.4% and to decrease 
oxygen in 1.0% vs. 6.2% vs. 9.1% vs. 20.9% of the cases (p < 0.0001) when 
using Nonin, Nellcor, Masimo or Philips oximeter respectively.
Conclusion: The variability of SpO2  measurements between oxime-
ters has a significant impact for the monitoring and management of 
oxygen support. The bias of each oximeters should be known by clini-
cians and SpO2 targets should be adapted to the oximeter brand used 
by clinicians.
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Introduction: Protective ventilation strategies which limit tidal vol-
ume (Vt) and airway pressures, are strongly recommended in patients 
with acute respiratory distress syndrome (ARDS) to prevent ventila-
tor-induced lung injury (VILI). High respiratory rate (RR), an essential 

parameter related to the energy applied to the lungs has shown to 
increase lung injury biomarkers in preclinical studies. However, the 
clinical role of RR remains uncertain.
Objectives: To evaluate the effect of decreasing RR on systemic lung 
injury biomarkers, in patients with Covid-19-associated ARDS (CARDS).
Methods: Prospective, randomized crossover study in patients with 
CARDS within the first 48 h of mechanical ventilation, PaO2:FIO2 ratio 
less than 200, and requiring deep sedation and neuromuscular block-
ade. All patients were ventilated with Vt 6 ml/kg PBW, and PEEP and 
FiO2 according to the ARDSNet table. Patients with PaO2:FIO2 ratio 
below 150 mmHg were treated with prone positioning.
The 24-h protocol consisted of 12 h at low, and 12 h at high RR, with 
patients, allocated randomly to sequence low–high or high-low. RR 
was adjusted according to a nomogram directed to obtain an 8–10 
breaths/min difference between periods while maintaining pH and 
PaCO2 within safety limits (pH 7.20–7.45 and PaCO2 35–60  mmHg). 
Hemodynamic and respiratory mechanics were registered, and arte-
rial blood samples were drawn for gas exchange and quantification of 
lung injury biomarkers at baseline, 12, and 24 h.
Results: Thirty-two patients with CARDS (26 male (81%), 52 [44–56] 
years, PaO2:FIO2 104 [74–125]) were enrolled. Twenty-five patients (78%) 
had severe ARDS and 25 (78%) were in prone positioning. All patients 
completed the protocol and the median RR at high and low RR periods 
was 30 [26–32] and 20 [16–22] breaths/min (p < 0.001), respectively. As 
compared with high RR, during low RR, minute ventilation decreased 
by 27% (11.2 [9.4–12.8] vs 8.2 [6.7–9.9] L/min, p < 0.001) and mechani-
cal power by 29% (24 [18–31] vs 17 [13–20] J/min, p < 0.001). PaCO2 and 
pH remained within safety limits: pH 7.44 (7.38–7.47) vs 7.34 (7.30–7.40), 
p < 0.001; PaCO2 38 (35–46) vs 53 (44–58) mmHg, p < 0.001, for high 
and low RR, respectively). Respiratory system mechanics did not differ 
between periods. No difference between periods was observed in any 
inflammatory marker (IL-6, IL-8, TNF-R1), nor in the markers of epithe-
lial or endothelial damage (s-RAGE; SP-D, and Angiopoietin-2), nor the 
marker of profibrotic activity (TGF-ß) (Table).
Table. Plasma levels biomarkers of inflammation and injury at baseline, 
and low and high respiratory rate.

Biomarker(pg/
mL)

Baseline Low RR High RR  p-value*

Interleukin-6 13 [7-38] 12 [6-22] 12 [8-20] 0.633

Interleukin-8 41 [22-61] 33 [23-43] 39 [19-51] 0.426

TNF-R1 2,529 [1,947-
3,485] 

2,384 [1,988-
2,802]

2,778 [2,066-
3,199]

0.211

SP-D 14,440 [6,287-
29,134] 

14,408 [7,607-
27,540]

14,370 [8,131-
29,471]

0.984

RAGE 4,845 [2,080-
7,435]

2,782 [1,411-
5,244]

2,932 [1,558-
5,858]

0.723

Angiopoietin-2 2,775 [1,637-
5,623]

2,618 [1,802-
5,739]

2,507 [1,654-
5,610]

0.821

TGF-ß 3,185 [1,121-
5,503]

3,482 [1,029-
5,712]

3,338 [1,469-
32,759]

0.682

Results are presented as median [interquartile range]. Abbreviations: 
SP-D, surfactant protein D; RAGE, Receptor for advanced glycation end 
products; TGF-ß, transforming growth factor-ß. * Comparison between 
high and low RR using Wilcoxon signed-rank test.
Conclusion: Decreasing respiratory rate -and thus minute ventilation 
and the power of ventilation- does not induce changes in lung injury 
biomarkers when a protective ventilation strategy is maintained in 
patients with CARDS.
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Introduction: When compared with supine position, a lateral posi-
tion strategy [1] changes the pleural pressures gradient, so that the 
transpulmonary pressure becomes larger in the nondependent units 
and smaller in the dependent ones. With an appropriate PEEP, that 
may yield simultaneous regional/selective lung recruitment and relief 
of lung overdistension and, consequently, result in a more homogene-
ous ventilation distribution. Other potential effects of a lateral posi-
tioning strategy are changes in ventilation/perfusion matching due 
to effects like attenuation of regional overdistension within the lung 
units suffering excessive stretch and, consequently, less diversion of 
pulmonary blood flow away from these units. Pulmonary blood flow 
distribution can be also changed by a diminution of regional collapse 
within the less ventilated lung units and, as a result, regional changes 
in hypoxic pulmonary vasoconstriction efficiency.
Objectives: We aimed to study the effects on ventilation and perfu-
sion distributions of a sequential lateral positioning strategy using 
electrical impedance tomography (EIT) [2] imaging in a porcine experi-
mental model of early acute respiratory distress syndrome (ARDS).
Methods: We performed a two-hit injury ARDS model [3] in seven 
pigs. All animals were studied in five body positions in a sequential 
order, 15  min each: Supine 1; Lateral Left (left up); Supine 2; Lateral 
Right (right up); Supine 3. During each lateral positioning, PEEP level 
was adjusted upwards whenever necessary to prevent collapse of the 
dependent lung units. Lateral positioning (30°) was performed with 
a platform-based rotation bed. At the end of each step, physiological 
and EIT measurements were acquired. EIT-based lung perfusion was 
obtained by injecting a 10-mL bolus of 10% hypertonic saline solution 
into a central venous catheter during an expiratory pause. For both 
regional ventilation and perfusion EIT analyzes, the lungs were sub-
segmented into two ways: A) four quadrants; and B) ventral and dorsal 
halves.
Results: Ratio  of arterial oxygen partial pressure (PaO2  in mmHg) 
to fractional inspired oxygen (FIO2) [PaO2/FIO2 Ratio] in all protocol 
(steps), mean ± SD: 448 ± 69 (baseline), 51 ± 8 (after establishment of experi-
mental ARDS model), 80 ± 26 (Supine 1); 131 ± 48 (Lateral Left); 138 ± 58 
(Supine 2); 180 ± 89 (Lateral Right); 219 ± 124 (Supine 3). Ventilation dis-
tribution, ventral vs. dorsal half, in %, in the following protocol (steps): 
73:27 (Supine 1); 68:32 (Lateral Left); 64:36 (Supine 2); 63:37 (Lateral Right); 
59:41 (Supine 3). Also the ventilation distribution in quadrants became 
significantly more homogenous along the lateral positioning strategy, 
markedly when comparing Supine 1 and Supine 3 steps. The perfusion 
distribution, (supine vs. lateral) presented an antigravitational effect, 
i.e. increased perfusion in the lung positioned upwards.
Conclusion: Our sequential lateral positioning strategy provided a 
meaningfully more homogeneous ventilation distribution and oxy-
genation benefit in a porcine experimental model of early ARDS. Our 
findings also suggest that the lateralization engendered an antigravi-
tational effect on the perfusion distribution, likely related to a diminu-
tion of hypoxic pulmonary vasoconstriction.
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Introduction: We previously showed in the OXYGAP study that the 
NONIN oximeter had a significant bias of -3% in patients with light 
pigmentation in comparison with the gold standard SaO2. The 
main objectives of this study was to evaluate the safety of different 
SpO2 targets with FreeO2 (automated oxygen titration and wean-
ing device) and the impact on oxygen utilization in regards to these 
results.
Methods: We prospectively included 211 stable ICU patients with an 
arterial catheter in place. For all included patients, we compared SpO2 
values for each of the four evaluated oximeters (Nonin, Nellcor, Mas-
simo and Philips) and concomitant PaO2 and SaO2 values from the 
arterial blood gases. We evaluated the impact of utilization of SpO2 
targets of 90 and 88% with FreeO2 (using the NONIN oximeter) on 
arterial oxygenation and oxygen utilization.
Results: The mean age of the patients was 66.3  years, 73% were 
men, and skin pigmentation was light (Fitzpatrick 1 or 2 in 96.2% of 
the patients). The SpO2-SaO2 bias was -3.1% (Nonin). Nonin oximeter 
underestimated arterial oxygenation in 91% of the cases but detected 
100% of hypoxemia defined by PaO2 < 60  mmHg. In this database, 
with SpO2 targets set at 90 and 88%, the SpO2 target ± 2% would pro-
vide arterial oxygen saturation above 88% in 129/131 patients (99%) 
(Figure) and 91/93 patients (98%) respectively. Based on previous data, 
the utilization of SpO2 targets of 90% would reduce a lot of oxygen 
consumption (1).

Conclusion: Oximeter embedded in the FreeO2 is Nonin which has a 
bias of -3% in comparison with SaO2 in the studied population. SpO2 
targets of 90 and 88% ensure sufficient oxygenation and should be 
used first to avoid high oxygen flows.
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Introduction: One of the main factors that marked the prognosis of 
COVID-19 patients during the pandemic waves was the presence of 
thrombosis, which in turn determined the need for anticoagulation 
and complications.
Objectives: Evaluate the presence of thrombi in the lung parenchyma 
and check its correlation associated with the previous diagnosis of pul-
monary thromboembolism or deep vein thrombosis.
Methods: Forty-three lung parenchyma fine-needle punctures were 
performed on deceased patients with confirmed COVID-19 disease, 
collecting which of them had been previously diagnosed with throm-
bosis, D-dimer levels, activated partial thromboplastin time and INR at 
admission and at the time of exitus.  In addition, multiple variables in 
terms of demographics and personal background.
Results: 27% did not have a pre-exitus diagnosis of pulmonary throm-
boembolism or deep vein thrombosis. Only 16% have confirmed intra-
parenchymal thrombosis (or fibrin debris) in the lung autopsy study.
The DD at admission was only normal in 4 patients, presumably those 
who were infected with COVID19 nosocomially. At the time of Exitus 
there is no DD in range.The INR was normal in more than half of the 
patients upon admission to the ICU, as well as at the time of exitus.
More than half of the patients had normal aPTT at admission, higher 
than 40%. The values at death are artifacted by the presence of shock, 
multi-organ dysfunction and heparinization.
Conclusion: More studies are needed to determine the role of anticoagu-
lation in COVID19 patients,Among our patients, we have found intraparen-
chymal thrombi at lung autopsy in patients with APTT and INR elevated. 
Thrombosis has not been the main cause of death in any of our patients.
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Introduction: During the last two years after the beggining of the 
worldwide pandemic caused by Sars Cov2, we have developed more 
knowlegde about the pneumonia and acute distress respiratory syn-
drome (ARDS) caused by virus infection. The improvement in treat-
ments, management of the disease and vaccination has changed the 
course of the pandemic and disease’s severity.
Objectives: Our aim is to establish the main risk factors associated 
with mortality increase in Sars cov2 patients, and the main causes of 
mortality in patients admitted in the ICU; also, to compare mortality 
between the admissions in the ICU in different pandemic waves.
Methods: We performed a retrospective, observational and analyti-
cal study with 750 patients admitted to the ICU with the diagnose of 
coronavirus disease between March 2020 and March 2022. A data-
base was created in SPSS with baseline features (comorbidities, age); 

APACHE score, mortality, cause of death, and the need of mechanical 
ventilation.
Results: 750 patients were included in the study with a mean age of 
58.96 ± 13.35, mean APACHE score was 10.81 ± 5.23, mean days of 
mechanical ventilation were 11.74 ± 15.84 and overall mortality was 
27.2%. 65.1% of patients were male and 34.9% were female, 28.5% had 
diabetes, 8.7% renal insufficiency, 5.7% had chronic obstructive pul-
monary disease and 7.6% had inmmunosuppression. Male sex, older 
age, inmmunosuppression, diabetes, renal insufficiency, prolongued 
mechanical ventilation and high APACHE score were associated with 
an increased in mortality (p < 0.05). Main causes of death were refrac-
tory hypoxemia (43.1%), refractory septic shock (39.7%), brain death 
(4.4%) and pulmonary embolism (2.5%). There was a decrease in 
mortality between first and fifth wave (from 39 to 12%), although it 
increased in last wave (26%). Statistical test shows there was no sta-
tistically significant difference in mortality between pandemic waves. 
Statistical test of sixth wave shows an increased number of patients 
with renal insufficiency and inmmunosuppressed patients (p < 0.05) in 
comparison with other waves.
Conclusion: Mortality has decreased between the first and fitht wave, 
albeit mortality raised in the sixth and last wave. It can be explain by 
the fact that there was a larger proportion of patients without inm-
munosuppression and renal failure admitted in our ICU during the 
last wave and the fact that these clinical features are associated with a 
higher mortality. Main causes of death in our population infected with 
sars cov2 that were admitted in ICU were refractory hypoxemia and 
refractory septic shock.
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Introduction: Risk factors related with inflammation has been 
described in Covid-19 patients. Lymphocytes count, ferritin, lactic 
dehydrogenase and D dimer has been associate whit disease pro-
gression, complications and mortality in critical care patients with 
Covid-19. Including a combination of this risk factor, the Inflammation 
Phenotype was graded in Mild, Moderate, and severe according to the 
outcome associated to each factor risk reported in the literature. We 
analyzed the Inflammatory Phenotype in patients management under 
mechanical ventilation and their association with lung failure severity 
and its outcome during critical care.
Objectives: Determine the asociation betewn inflamatory response 
and lung failure severity.
Methods: Observational analytical retrospective study. We included 
ARDS patients due to COVID-19 with need of invasive mechanical 
ventilation support, that were admitted in the intensive care units 
between March 2020 and 2021. We describe the Lymphocytes count, 
ferritin, lactic dehydrogenase and D dimer level together and their 
relation the ARDS severity, respond to mechanical ventilation, dura-
tion of mechanical ventilation and mortality.
Results: 49 patients meeting the inclusion criteria were analyzed, we 
classified 31 patients whit no severe inflammation (11 patients in mild 
level, 20 patients in moderated) and 18 patients in severe inflamma-
tion level. no significant difference was found in hospital mortality. 
The PAFI level was lower in patients with severe inflammation (111,7 
vs 142,2). No different was found in compliance and driving pressure 
(33,1 vs 33,14 and 14,1 vs 13,8 respectively). The mechanical power 
was similar in the first day of mechanical ventilation, however the 
mechanical power enhances in patient with severe inflammation at 
4th day (5,38 vs 1,44 j/min). The length in the critical care unit and the 
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days of mechanical ventilation were greater in patients with severe 
inflammation compared with patients with no severe inflammation 
(24,6 vs 18,6 and 22,4 vs 14,32 respectively).
Conclusion: The inflammatory compromise in patients under 
mechanical ventilation due to covid-19 disease is associated with the 
severity of ARDS: a lower oxygenation index, an increment in mechani-
cal power during the first four, longer days of mechanical ventilatory 
support and intensive care stay. No difference in mortality was found.
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Introduction: The severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) has led to the first pandemic caused by a coronavirus [1]. 
Mortality rates in severe Coronavirus disease 2019 (COVID-19) remain 
high due to multi-organ failure inflicted by uncontrolled inflammation 
[2], even with SARS-CoV-2 vaccinations [3, 4]. The complement system 
plays an important role in the innate immune response by marking 
pathogens, mediating lysis and attracting inflammatory cells to the 
infection site [5]. Increasing evidence suggests a key role for comple-
ment activation in the pathogenesis and disease severity of COVID-19 
[6, 7].
Objectives: In this scoping review, we aim to create an overview of 
complement activation and targeting in COVID-19.
Methods: PubMed/Medline, Embase (Ovid) and Cochrane Library 
were accessed for articles until January 13, 2022. Search terms include 
COVID-19, SARS-CoV-2 and complement. Eligible articles were divided 
into histopathological studies, preclinical studies, omics, observational 
and clinical interventional studies. The inclusion criteria for human 
studies were an age of ≥ 16 years, presumed or diagnosed SARS-CoV-2 
infection, available complement measurements or studies targeting 
the complement system. Language was restricted to English articles. 
Exclusion criteria were case reports, case studies with < 4 patients, 
abstracts or articles of which the full-text was not available. Three 
independent reviewers screened the articles by title and abstract.
Results: A total of 1528 articles were screened of which 129 articles 
were included. In total, 14 histological and/or autopsy studies, 14 
preclinical studies, 31 multi-omics studies, 65 observational studies 
and 13 clinical interventional studies were identified. Eight studies 
were included in multiple categories. Histopathological, preclinical, 
multi-omics and observational studies showed apparent complement 
activation through all three complement pathways after SARS-CoV-2 
infection and a correlation with disease severity and mortality. The 
complement system was targeted at MASP-2, C1-esterase, C3, C5 and 
C5a, mostly in severe COVID-19 patients. Two non-randomized con-
trolled trials inhibiting C5 with eculizumab in severe COVID-19 
patients showed a significant improvement in PaO2/FiO2 (P/F) ratio 
in the treatment group [8, 9], however one trial combined eculizumab 
with JAK1/2 inhibitor ruxolitinib [8]. The other trial observed a signifi-
cant improvement in estimated survival at day 15 in patient treated 
with eculizumab solely [9]. Only one study reported the inhibition of 

C5a using a randomized controlled trial (RCT) [10]. The primary end-
point of mean P/F ratio five days after randomization showed no sig-
nificant difference, however preliminary secondary outcomes seemed 
to be in favor of patients treated with C5a inhibitor vilobelimab.
Conclusion: Histopathological, preclinical, multi-omics and observa-
tional studies showed apparent complement activation through all 
three complement pathways and a correlation with disease severity 
and mortality. Different drugs targeting the complement system have 
been studied in COVID-19, of which those blocking the final common 
pathway seem most promising. Adequately powered, double blind 
RCTs are necessary in order to further investigate the effect of target-
ing the complement system in COVID-19.
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Introduction: The process of liberating patients from mechanical ven-
tilation (MV) accounts for a significant proportion of the ventilation 
time. Finding strategies to minimize this duration is desirable. As part 
of a clinical trial, we developed a simple algorithm to identify patients 
who tolerate assisted ventilation but still require ongoing MV to be 
randomized.
Objectives: This is an ancillary analysis of the Proportional Assist Ven-
tilation for Minimizing the Duration of MV (PROMIZING, NCT02447692) 
study. The PROMIZING study is an ongoing multi-centre randomized 
controlled trial comparing pressure support ventilation (PSV) and pro-
portional assist ventilation with load-adjustable gain factors (PAV+) to 
facilitate weaning from MV. After enrolment, a step-by-step algorithm 
identified patients eligible to be randomly assigned to receive either 
PSV or PAV+. We focus here on patients who passed all steps, and 
despite being previously unsuspected, were ready for separation.
Methods: The algorithm for enrolment of patients included five steps: 
[1] enrolment criteria for ensuring that patients were able to trigger 
ventilator breaths with a reasonable level of assistance, [2] PSV toler-
ance trial consisting in a pressure of 5–20 cmH2O for at least 30 min, 
[3] general weaning criteria, [4] Zero continuous positive airway 
pressure tolerance trial (using a pressure level of 0 cmH2O during 
2  min), and [5] spontaneous breathing trial (T-piece or no assistance 
on the ventilator using CPAP and a pressure level of 0 cmH2O during 
30–120 min, with FiO2 40%).
Results: Among the 374 ineligible patients, 93 (25%) patients passed 
all the five steps of the enrolment algorithm. Fifty-nine (65%) were 
male and the mean ± SD age was 65 ± 13  years. The mean duration 
from intubation to enrolment was 4.5 ± 4.1 days. At time of enrolment, 
most patients were on PSV (87%) with a mean fraction of inspired 
oxygen of 34 ± 6%, pressure support of 8.7 ± 2.9 cmH2O, and positive 
end-expiratory pressure of 6.1 ± 1.6 cmH2O. Minute ventilation was 
9.0 ± 3.1 L/min with a respiratory rate of 17.4 ± 4.4 breaths/min.  All 
patients were liberated from MV with a median [IQR] delay between 
enrolment and extubation of 5 [1–49] hours. Only 7 (8%) patients 
required reintubation.
Conclusion: The stepwise algorithm developed for screening and ran-
domizing patients in the PROMIZING study turned out to be a useful 
tool to aid in early identification of patients ready to separate from the 
ventilator. The algorithm permitted the identification of a large pro-
portion of patients who passed the weaning process and have been 
safely removed from the ventilator, while their clinicians predicted a 
duration of ventilation higher than 24 h.
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Introduction: Acute respiratory distress syndrome (ARDS) in COVID-
19 is associated with high mortality. Decidual stromal cells (DSCs) 
are placentally-derived stroma cells that are known to exert immu-
nomodulatory and anti-inflammatory effects and could be beneficial 
in the treatment of COVID-19 associated ARDS. Here we provide a pre-
liminary report on a phase 1/2A single arm trial of DSCs in the treat-
ment of mechanically-ventilated patients with COVID-19, conducted 
between December 2020 and June 2021.
Objectives: To determine safety and explore efficacy of DSC in the 
treatment of COVID-19 ARDS.
Methods: Nineteen subjects were enrolled at 2 hospitals in Toronto, 
Canada and received 1 million DSCs/kg intravenously within 72  h of 
initiation of mechanical ventilation, along with best standard of care. 
An optional second dose was given 5–8  days later for patients who 
were still eligible. Primary endpoint was safety (adverse events (AEs)). 
Secondary endpoints included survival at Day 28 and Day 90, ventila-
tor-free days at Day 28, length of ICU stay, duration of hospitalization 
and hospital survival. To compare outcomes of the treated patients 
with those of untreated patients, a 2:1 propensity matching was per-
formed with patients who were admitted to the same intensive care 
units during the same time period and met the eligibility criteria for 
the study but were not enrolled due to lack of DSC availability.
Results: Nineteen mechanically-ventilated patients were enrolled 
between December 2020 and June 2021. Median age was 54y (25–70) 
and 11/19 (57%) were male. Comorbidities included obesity (n = 8), 
asthma (n = 7), diabetes mellitus (n = 5), and hypertension (n = 4). 
Median P/F ratio at the time of first DSC infusion was 118 (68–200). One 
patient experienced a transient hypoxic event that was judged as proba-
bly related to the DSC infusion. Possibly related grade 3–4 SAEs included 
ARDS (n = 1), pulmonary embolism (n = 1), hypoxemia (n = 1) and bac-
teremia (n = 1). SAEs that were deemed unrelated included bacteremia 
(n = 3) and ventilator associated pneumonia (n = 3). Seven of nineteen 
patients met criteria for a second DSC infusion. Overall, DSC infusions 
were found to be safe. Survival at 28 and 90 days in the DSC study group 
was 16/19 (84%). Propensity score matching generated a group of 38 
mechanically-ventilated patients who were matched with respect to hos-
pital site, age, sex, number of comorbidities, treatment with tocilizumab 
and steroids, and baseline P/F ratio. Hospital survival in the matched 
cohort was 21/38 (55%). Survival in the DSC group was significantly 
greater than in the propensity-matched control group (p < 0.05).
Conclusion: DSC infusion was shown to be safe in mechanically-ven-
tilated patients with COVID-19 ARDS and may be beneficial in treating 
severe disease.
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Introduction: A nationwide critically ill coronavirus disease 2019 
(COVID-19) cases still occur in South Korea. We hypothesized that the 
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long duration of respiratory support for these patients affects their 
lung function after survival.
Methods: Patients with laboratory-confirmed COVID-19 pneumonia 
for admission to ICU in a tertiary, academic hospital in South Korea 
from January 2020 to August 2021 were reviewed retrospectively, 
then we collected demographic and clinical data of them catego-
rized by hypoxic respiratory failure who required at least a high flow 
nasal cannula (HFNC) or higher respiratory support such as mechani-
cal ventilation (MV), inhaled nitric oxide, prone position, or extracor-
poreal membrane oxygenation (ECMO) during hospitalization. We 
analyzed outcomes of the patients according to methods and order 
of rescue treatment, and elucidated which factors influenced on pul-
monary function of survivors. Association was analyzed between the 
duration of HFNC before MV and results of pulmonary function test 
after discharge was done using Spearman’s rank order correlation. A 
chi-square test was performed to compare the mortality of ECMO vs. 
inhaled nitric oxide with or without prone position.
Results: Of the total 134 patients, the mean age was 65 (28–94) years 
old and 87 (64.9%) were male. 109 (81.3%) had at least one comor-
bidity including hypertension, diabetes mellitus, or malignancy. 79 
(59.0%) patients eventually failed in HFNC and received respiratory 
support more than and including MV. Among them, 49 cases required 
rescue therapy including inhaled nitric oxide, prone position, or ECMO. 
ECMO was first applied as an emergent procedure due to a sudden 
deterioration in six cases, and inhaled nitric oxide with or without a 
prone position was applied before ECMO in 43 patients. In these 43 
cases, 17 patients were eventually applied with ECMO, and 26 haven’t 
been applied ECMO. The mortality rate of all patients was 23.9%, 
that of patients who have applied MV 29.1%, and that of patients 
who have applied rescue therapy 36.7%. There was no statistically 
significant difference between ECMO treatment and inhaled nitric 
oxide with or without prone position (40.9 vs. 29.6%, p = 0.409). Fol-
lowings are the result of pulmonary function test of survivors: FEV1/
FVC [median = 0.83 (0.57–0.99)], FEV1 [median = 87% (28%-153%)], 
FVC [median = 81% (21%-122%)], DLCO [median = 69% (10%-119%)]. 
Trends of negative correlation between the duration of HFNC before 
MV and FVC (rho = -0.435; p = 0.055) were shown.
Conclusion: Inhaled nitric oxide and/or prone position as rescue ther-
apies could be an acceptable alternative first treatment option before 
applying ECMO in critically ill COVID-19. Delayed intubation under 
HFNC before MV might be associated with poor lung function after 
their recovery.
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Introduction: Beside ultrasound in the intensive care units have 
become an essential tool, in our case, measuring the kinetics and dia-
phragmatic atrophy is important as it is associated with delayed wean-
ing from mechanical ventilation (MV) and increased mortality and 
morbidity in critically ill patients.
Objectives: To measure diaphragmatic atrophy using bedside ultra-
sound in patients admitted to our intensive care unit (ICU) with Acute 
Respiratory Failure (ARF) due to Covid-19 Pneumonia.
Methods: Prospective study of adults from 18 to 80 years admitted to 
our ICU who underwent MV due to ARF and Covid 19 Pneumonia from 
November 2020 to May 2021. We excluded patients with high dose 
chronic corticosteroids, neuromuscular disease, diaphragmatic paraly-
sis, obesity with BMI > 40 and more than 2 weeks of MV. We measured 
with high-frequency linear probe diaphragm thickness (Tdi) in the 
mid-axillary line (zone of apposition) of the right diaphragm during 
inspiration (Tdi insp) and expiration (Tdi exp) in the first 24 h of ventila-
tion and 24 h prior to extubation. Change of Tdi exp during MV: Tdi exp 
prior to extubation – Tdi exp initially / Tdi exp initially × 100. Percent-
age of atrophy was calculated as changes in Tdi exp/total days of MV.
Results: 27 patients were enrolled. Median age 62 y (21–77). Median 
days of MV 7.2 (4.1–13.7). All patients received 8 mg ev of dexametha-
sone for 10 days and protective ventilation with Vt of 4–6 mg/kg ideal 
weight. At intubation: median Tdi exp 2.5  mm (1.8–2.9), median Tdi 
insp 2.8 mm (2.3–3.4). 24 h prior to extubation: median Tdi exp 1.7 mm 
(1.4–2.3). Median change in Tdi exp during MV was -28% (-38% to 
-17.2% with p < 0.015). Daily atrophy rate of 8.7%.
Conclusion: The daily rate of diaphragmatic atrophy in patients under 
MV with ARF due to covid pneumonia in our series was 8.7%, higher 
than bibliography with around 6% with other causes of ARF, although 
our series is small and further studies need to be performed.
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Introduction: Convalescent plasma is considered to treat COVID19 
infection as it offers passive immunity by therapeutic antibodies to 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). Its effi-
cacy is preliminary but it has been compassionately used in hospital-
ized patients. However, the published data from multiple randomized 
control trials or matched treatment–control studies are inconclusive.
(1–5)  Hence, whether the convalescent plasma therapy is a viable 
treatment option for COVID-19 is still not fully understood. Convales-
cent plasma has been known to suppress viraemia and improve clini-
cal symptoms in different viral infections.
Objectives: This study was aimed at analysing administration of Con-
valescent COVID-19 plasma (CCP) in COVID19 pneumonia on clinical 
symptoms, severity markers and outcomes compared to the matched 
cohort during the same time interval.
Methods: Study design and patients:  We retrospectively analysed 
data of  106  critically ill COVID-19 patients over a span of 5  months 
from November 2020 to March 2021.Data was collected from the 
patient files/Computerized Patient Record System (CPRS) after obtain-
ing approval from the local ethics committee. Patients admitted in the 
COVID intensive care units (COVID-ICU) with a confirmed  diagnosis 
of  acute  COVID-19 infection  (by SARS-CoV-2  polymerase chain reac-
tion testing  or cartridge based nucleic acid amplification test) were 
included. In our ICU, on a compassionate basis, we administer ABO-
compatible convalescent plasma to a select few patients when they 
have moderate to severe COVID within 10  days of illness and have 
an increased  oxygen requirement and  radiologically, deterioration in 
COVID 19 features on chest roentgenogram(CXR), computed tomogra-
phy Chest(CT) or both. Those who fit these criteria and yet refused to 
give informed consent for convalescent plasma treatment have been 
included as controls. The following groups have been excluded for the 
purposes of the study:those who were pregnant or lactating, those 
with immunoglobulin allergy or IgA deficiency. All patients included 
in this cohort received standard therapy irrespective of whether they 
received CCP or not. As per institutional protocol, for those who con-
sented, we administered one dose of 200 mL of CCP after blood cross 
matching. This CCP was derived from recently recovered donors with 
the neutralizing antibody titers above 1:640.
Results: The 7-day mortality rate following the day of CCP administra-
tion was 13.3% in the CCP group and 12.1% in the control group (OR 
1.12, 95% CI 0.18–6.88, p-value 0.906; Fisher’s Exact test, p-value 1.00). 
The proportion of patients with the composite outcome of worsen-
ing in oxygenation or mortality at 7 days was 26.7% in the CCP group 
and 60.6% in the control group (OR 0.24, 95% CI 0.062–0.09, p-value 
0.035; χ2  test, p-value of 0.029). The overall mortality rate was 26.7% 
in the CCP group against 57.6% in the control group (OR 0.27, p-value 
0.053; χ2  test, p-value of 0.047) and the  discharge rates  were 73.3% 
and 42.4% respectively (OR 3.73, 95% CI 0.98–014.20, p-value of 0.053; 
χ2 test, p-value of 0.047). In the control group, 48.5% were on invasive 
ventilation before the median 8 days and in the CCP group, this pro-
portion was 13.3% before the day of plasma administration (χ2  test, 
p-value of 0.044). Duration of hospital stay was lower in the CCP group 
(median 12 days, IQR 8.5–14.27, range 5–38) compared to the control 
group (median 17 days, IQR 13–27, range 5–51) with a p-value of 0.049 
on the independent samples Mann–Whitney U test.
Conclusion: COVID-19 Convalescent Plasma (CCP) does not signifi-
cantly improve mortality in our study population. However, in some 
cases especially if the patient is already on invasive ventilation, it 
may increase the hazard for mortality, which in our study also did not 
assume statistical significance. CCP shortened the duration of hospital 
stay and increased the rates of discharge statistically significantly.
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Introduction: Being the bronchoalveolar lavage a common technique 
within the ICU to achieve a certain diagnostic in ventilator associated 
pneumonia we should ascertain its effects on the pulmonary compli-
ance in patients that, sometimes, require a prone position as part of 
point of care treatment, such as ARDS.
Objectives: The main objective is to compare the changes in the 
pulmonary compliance after performing a bronchoalveolar lavage in 
patients in prone and supine position.
Methods: Prospective observational study from the April 1st to 
December 1st of 2021, in which we included all patients who were 
diagnosed of ARDS and required a bronchoalveolar lavage as a diag-
nostic procedure. The technique was protocolized, using single use 
bronchoscopy (Ambu aScope 4 Broncho) and instilling 150 cc, regard-
less of the position in which they were (being prone or supine posi-
tion). We compiled data before, 5 min and 90 min after the procedure: 
Compliance, volume instilled and recuperated. We calculated the delta 
compliance 5–90 min. Data was analyzed with SPSS v22. The cuantita-
tive variables are represented as media ± SD and the cualitative ones 
as percentage ± SD.
Results: We included a total of 48 patients. The percentage of the 
recuperated saline was 34.95% ± 7.69; finding no statistical differ-
ence (p = 0.53) between prone and supine position (respectively, 
33.70% ± 5.99 and 35.82% ± 8.80). The basal media compliance was 
38.22 ± 12.29  ml/cmH2O: 38.72 ± in supine and 36.68 ± in prone 
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position. The patients in which the technique was practiced in supine 
position experimented a decrease in the compliance in the next 
90 min of -4.49 ml/cmH2O while the patients in prone position experi-
mented a slight increase of + 1.02 ml/cmH2O (p = 0.022).
Conclusion: In our series we found no statistical differences in respect 
of the recuperation of the volume instilled in the lavage, whether it 
was done in prone or supine. We have found a slight increase in the 
compliance in the patients in prone position 90 min after the lavage, 
concluding that it can be safely done in either position by experi-
mented operators.

Acute Respiratory Failure 15
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Introduction: Dyspnea is one of the main stressful experiences in criti-
cally ill patients, with deleterious consequences. Because dyspnea is 
a self-reported symptom, it cannot be directly assessed in intubated 
noncommunicative patients. Here, we investigated the performance 
and responsiveness of the mechanical ventilation - respiratory distress 
observation scale (MV-RDOS), a newly described dyspnea observation 
scale, designed to infer the presence of dyspnea in intubated patients.
Methods: Between February 2016 and February 2017, communica-
tive and noncommunicative dyspneic patients were prospectively 
included. Noncommunicative patients were considered as dyspneic 
at screening based on a MV-RDOS score ≥ 2.6 and either a respiratory 
rate > 25 breaths/min or visible inspiratory contractions of neck mus-
cles were observed. The dyspnea visual analog scale (D-VAS, only in 
communicative patients), the MV-RDOS and the electromyographic 
(EMG) activity of two inspiratory muscles, the parasternal intercostal 
and alae nasi muscles, were measured before (baseline) and after two 
interventions designed to reduce dyspnea: adjustment of ventilator 
settings, followed, in the presence of persistent dyspnea, by morphine 
administration.  A therapeutic intervention was considered to have 
effectively relieved dyspnea when dyspnea in communicative patient 
was no longer present or when the MV-RDOS of non-communicative 
patients was < 2,6.
Results: Fifty patients (age: 67 [61–76] years, SAPS II: 52 [35–62]) were 
included, 25 of these patients were noncommunicative. Dyspnea was 
relieved in 25 (50%) patients after ventilator adjustments and in 21 
(42%) of the remaining 25 patients after morphine administration. 
Changes in ventilator settings comprised an increase of pressure sup-
port level for 50 (100%) patients (from 7 [6–8] cmH2O at baseline to 
15 [14–16] cmH2O after adjustments, p < 0.001). The maximum dose of 
10 mg was reached in 19 (76%) of the 25 patients remaining dyspneic 
after ventilator settings adjustments. In noncommunicative patients, 
the MV-RDOS decreased from 5.5 [4.2–6.6] at baseline to 4.2 [2.1–4.7] 
(p < 0.001) after ventilator adjustments and to 2.5 [2.1–4.2] (p = 0.024) 
after morphine administration. MV-RDOS and alae nasi/parasternal 
EMG activities were positively correlated (conditional correlation 
coefficient RC = 0.84 and RC = 0.92, respectively). Similar results were 
observed in communicative patients and MV-RDOS was also positively 
correlated with D-VAS (RC = 0.86).

Conclusion: MV-RDOS seems efficient to detect and monitor dyspnea 
in noncommunicative intubated patients and may help to improve 
dyspnea management in mechanically ventilated patients.
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Introduction: Studies have shown diaphragm pacing (DP) prevents 
ventilator induced diaphragm dysfunction (VIDD) secondary  to 
mechanical ventilation (MV) improving extubation and facilitates 
injured phrenic nerves recovery.  The FDA recognized the need to 
decrease MV burden during the COVID-19 pandemic and authorized 
a temporary DP system.
Objectives: Report the largest experience of temporary DP data; 
reviewing indications and results.
Methods: This is a retrospective analysis of prospective IRB approved 
databases of non-randomized interventional experience at a single 
institution. Subgroup analysis was then limited to patients implanted 
with the temporary DP system (TransAeris, Synapse Biomedical) at an 
index surgical procedure or laparoscopically.
Results: Database included 197 patients with DP from 1/2020 to 
1/2022 for all indications. From FDA authorization in 4/2020 until 
12/31/21, 53 patients were implanted with the temporary elec-
trodes. Age ranged from 2 months to 81 years with 19 females and 34 
males. There were no adverse events related to electrode implantation, 
stimulation or subsequent removal.  Seven patients were implanted 
laparoscopically with post-operative diaphragm stimulation for 
acute  respiratory failure from unilateral diaphragm dysfunction (3); 
central sleep apnea from ROHHAD  syndrome(1); VIDD post cardiac 
procedure; and chronic respiratory failure from COVID-19(2).  The 
other 46 patients were implanted at the time of operations associated 
with high risk of  post-operative MV and included cardiac(16); com-
plex open vascular(14); lung transplant(10); liver transplant(3); heart 
transplant(2) and emergency colectomy in patient with ALS(1). In 6 
of  these patients there was rapid weaning and no diaphragm stimu-
lation was necessary.  The remainder underwent diaphragm stimula-
tion to facilitate weaning and maintain diaphragm strength. Analysis 
of lung transplant patients showed the electrodes identified phrenic 
and diaphragm dysfunction early in the post-operative period allow-
ing electrical stimulation therapy.  Analysis of the thoracoabdominal 
approach for complex vascular cases showed DP use improved dia-
phragm muscle strength. In cardiac procedures with pre-existing uni-
lateral dysfunction, DP prevented paradoxical diaphragm movement 
and associated sleep dysfunction.
Conclusion: Prolonged MV leads to significant morbidity, mortality 
and cost. The pandemic highlighted the shortage of ICU beds and the 
need to improve ventilator weaning. DP was safely used in this report 
to wean  from MV, prevent VIDD and the electrodes can identify and 
improve recovery of phrenic nerve injuries,
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Introduction: The minority of COVID-19 patients develops severe res-
piratory failure that require mechanical ventilation (MV) (1). Despite 
the high mortality rate, the majority of patients can be treated with 
conventional strategies as protective ventilation, neuromuscular 
blockade and prone position (1). However, standard treatment is not 
enough to treat some patients and ECMO has been used as a salvage 
treatment. Studies with use of ECMO during the covid-19 pandemic 
are scarce in mid and low income countries with heterogeneous 
results (2,3).
Objectives: The aim of the present study was to describe the clinical 
characteristics, outcomes and factors associated with increased mor-
tality in COVID-19 patients who had ECMO support.
Methods: This is a retrospective analysis of a cohort with prospec-
tively collected data from patients admitted to 4 tertiary private 
hospitals in Rio de Janeiro – Brazil from March 2020 to June 2021. All 
patients with confirmed diagnosis of COVID-19, ICU admission and use 
of ECMO. Clinical data and outcomes collected from EPIMED system(4) 
and medical records.
Results: Data from 64 consecutive patients diagnosed with COVID-19 
and using ECMO were used in the analysis. Median age was 51 (IQR 
41–65) years, 80% male, 80% arterial hypertension, 25% diabetes mel-
litus and body mass index (BMI) 30 (IQR 27–37). On ECMO start day: 
SOFA 11(IQR 8–12) points, PaO2/FiO2 91(IQR 74–124), PaCO2 71 (IQR 
58–87) mmHg and length of mechanical ventilation days 4 (IQR 2–10) 
days 0.44% of patients were diagnosed with ventilator associated 
pneumonia and 61% required renal replacement therapy (RRT). The 
most frequent complications were: thrombocytopenia 58%, hemolysis 
25%, gastrointestinal bleeding 23%, neurological complications 23% 
and ECMO system coagulation in 9%. Age, RRT use and neurological 
complications were higher in non-survivors. In the multivariate analy-
sis RRT (OR 5.32[1.34–21.0]) and age (OR 1.05[1.00–1.11]) were inde-
pendent factors associated to increased mortality.
Conclusion: The mortality of patients with COVID-19 and ECMO use 
is high in the studied population mainly in older patients and those 
using RRT.
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Introduction: Beside ultrasound in the intensive care units have 
become an essential tool, in our case, measuring the kinetics and dia-
phragmatic atrophy is important as it is associated with delayed wean-
ing from mechanical ventilation (MV) and increased mortality and 
morbidity in critically ill patients.
Objectives: To measure diaphragmatic thickness of patients admitted 
to our intensive care unit under MV due to ARF and Covid 19 Pneumo-
nia using bedside ultrasound performed by two intensive care physi-
cians. To evaluate the inter-rater reliability correlation coefficient for 
this technic.
Methods: Prospective study of adults from 18 to 80  years admitted 
to our ICU who underwent MV due to ARF and Covid 19 Pneumonia 
from November 2020 to May 2021. Two different and blinded inten-
sive care physicians measured, with a high-frequency linear probe, the 
diaphragm thickness (Tdi) in the mid-axillary line (zone of apposition) 
of the right diaphragm during inspiration (Tdi insp) and expiration (Tdi 
exp) in the first 24 h of ventilation and 24 h prior to extubation. The 
median of 3 measures for each value was selected.
Results: 27 patients were enrolled. For all measurements the inter-
rater reliability correlation coefficient of these two physicians was 0.96 
(p < 0.002).
Conclusion: The use of bedside ultrasound by intensive care physi-
cians to measure diaphragmatic thickness and thus atrophy of our 
patients is a feasible and reproducible technic in our daily practice.
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Introduction: The corona virus disease 2019 (COVID-19) pandemic, 
due to the novel severe acute respiratory syndrome corona virus 2 
(SARS-CoV-2), has caused a worldwide surge in hospitalizations for 
pneumonia with acute respiratory distress syndrome (ARDS) (1). A 
subset of patients with hypoxemia refractory to conventional manage-
ment required use of extracorporeal membrane oxygenation (ECMO), 
as a bridge to recovery (2).
Objectives: The aim of this study was to review the characteristics and 
outcome of patients with severe Covid-19 ARDS treated with VV ECMO.
Methods: Observational, retrospective study included patients who 
were admitted to the Intensive Care Unit (ICU) of Institute for Pulmo-
nary Diseases of Vojvodina from December 2020 until March 2022 due 
to SARS CoV-2 confirmed by positive polymerase chain reaction analy-
sis of nasopharyngeal swab. All the patients fullified 2012 Berlin ARDS 
criteria. VV ECMO was initiated due to refractory hypoxemia despite 
optimal ventilatory management. Baseline demographic data, Acute 
Physiology and Chronic Health Evaluation score (APACHE II), Sequen-
tial Organ Failure Assessment score (SOFA score), Charlson comorbid-
ity index, ARDS severity using PaO2/FiO2 ratio, ECMO days and ECMO 
weaning were recorded as well as ICU outcome.
Results: Between December 1st, 2020 and March 31th, 2021 VV ECMO 
was initiated in 30 Covid-19 ARDS patients with refractory hypoxemia 
despite optimal ventilatory management. Out of the total number, 20 
patients were cannulated in another hospital by mobile ECMO team 
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and successfully transferred to our ICU. In one patient two ECMO pro-
cedures were required. The average age was 44 years (IQR 35–49), with 
the observed group consisting of 17 men (56%). Arterial hypertension 
and obesity stood out as the most common comorbidities. Among 13 
women treated with VV ECMO, 4 were pregnant and two were immedi-
ately postpartum. One patient was fully vaccinated. All the patients met 
Berlin criteria from 2012 for severe ARDS with median PaO2/FiO2 ratio of 
89,5 (IQR 73,7–100,7). The median APACHE II score was 15 (IQR 14–19,2), 
median SOFA score 7 (IQR 6–8) and median Charlson comorbidity index 
was 0 (IQR 0–1). None of the patients were mechanically ventilated for 
more than 48 h before starting the VV ECMO procedure. Median num-
ber of days on ECMO was 12 (IQR 6–25,2). Fifteen patients (50%) were 
successfully weaned from ECMO and 12 (80%) were transferred from 
the ICU to the step-down unit. ICU mortality as well as hospital mortal-
ity was 60%. Significant thrombotic complications were observed in 11 
patients (36%) and oxygenator replacement was necessary in 4 cases.
Conclusion: VV ECMO was successfully applied as a bridge to recovery 
in severe Covid-19 ARDS patients. Primary interhospital ECMO trans-
port can be safely performed and should be considered in selected 
patients.

References
1. 2. Alhazzani W, Evans L, Alshamsi F, Møller MH, Ostermann M, Prescott 

HC et al. Surviving Sepsis Campaign Guidelines on the Management of 
Adults With Coronavirus Disease 2019 [COVID-19] in the ICU: First Update. 
Crit Care Med. 2021;49[3]:e219-e234.

2. 1. Grasselli G, Pesenti A, Cecconi M. Critical Care Utilization for the COVID-
19 Outbreak in Lombardy, Italy: Early Experience and Forecast During an 
Emergency Response. JAMA. 2020;323[16]:1545–1546.

Acknowledgements: This review received no specific grant from any 
funding agency in the public, commercial or not-for-profit sectors.

001155 
Physiological parameters of pulmonary function in ICU‑patients 
with COVID‑19, an observational study
K.  Dalla1, K.  Ylva2, N.  Beng3

1Anesthesia and Intensive Care, Gothenburg University, Gothenburg, 
Sweden; 2Anesthesia, Intensive Care, Gothenburg University, Gothenburg, 
Sweden; 3Anesthesia, Icu, Gothenburg University, Gothenburg, Sweden
Correspondence: K. Dalla 
Intensive Care Medicine Experimental 2022, 10(2):001155

Introduction: During the first wave of the COVID-19 pandemic, the 
respiratory components of critical COVID-19 were not fully understood. 
To better understand the progression of disease in patients requiring 
intensive unit care (ICU) care, we collected data allowing us to assess 
changes over time of selected respiratory physiological parameters (P/F 
ratio, A-a gradient and fraction of physiological dead space (Vd/Vt).
Objectives: To map and evaluate the trajectory respiratory function 
in ICU-patients with critical COVID-19, enabling us to understand 
the clinical course of this novel disease and to explore if respiratory 
parameters is usable as outcome predictors.
Methods: This single-centre observational study at Sahlgrenska 
University Hospital, Mölndal prospectively included patients with 
critical COVID-19 requiring ICU-treatment including mechanical 
ventilation. We collected data to calculate and map the develop-
ment of P/F ratio, A-a gradient and Vd/Vt. The patient-cohort was 
divided into two subgroups: good outcome (survival and ICU length 
of stay < 21  days)  and  bad outcome (death and/or ICU length of 
stay > 21 days). The predictive value for outcome of P/F ratio, A-a gradi-
ent and Vd/Vt were assessed using logistic regression analysis.
Results: Totally, 31 patients were included. The overall trends of P/F 
ratio, A-a gradient and Vd/Vt showed an initial period of deterioration 
over the first 7–10 ICU-days, after which P/F ratio and A-a gradient 
began to improve (Figure  1.1–3). The estimated relative change per 
week was statistically significant (p-value < 0.05) for all three param-
eters (Table  1). Figures  2.1–3 showed the development of P/F ratio, 
A-a gradient and Vd/Vt over time, respectively, for the two subgroups. 
As noted, the P/F ratio and A-a gradient in the subgroup of patients 

with bad outcome showed a more pronounced period of deterioration 
around ICU-day 7. Mean values for Vd/Vt in these patients (bad out-
come) continuously increased over the first 28 ICU-days, from 15% to a 
peak value of almost 40%. Logistic regression analysis showed that the 
mean values of P/F ratio, A-a gradient and Vd/Vt during ICU-days 5–7 
were predictive of good patient outcome, with significant p-values 
(Table 2).

Conclusion: Observing the trends of P/F ratio, A-a gradient and Vd/Vt 
in ICU-patients with critical COVID-19 improves the comprehension of 
this disease. The continuous increase in Vd/Vt in patients with a worse 
outcome emphasizes the impact of a vascular component in severe 
COVID-19. Further, we could demonstrate that values of the investi-
gated three respiratory parameters on ICU-days 5–7 could be used to 
predict outcome in patients with critical COVID-19.
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Introduction: The clinical manifestation of COVID-19 ranges from 
asymptomatic to severe acute respiratory failure and death. Due to the 
large number of cases with respiratory failure and need for mechani-
cal ventilation, there is a reason to consider the potential post-COVID 
effects regarding pulmonary function.
Objectives: To explore the post-COVID effects and the extent on 
lung abnormalities, using chest CT images, spirometry and DLCO, 
4–6 months after the discharge from ICU. Furthermore, to evaluate the 
correlation between CT and spirometry/DLCO findings at follow-up.
Methods: This was a single-centre observational study conducted at 
the Department of Anaesthesiology and ICU at Sahlgrenska Univer-
sity Hospital, Mölndal. Forty patients  318  years old were included. All 
patients were admitted and mechanically ventilated in the ICU due to 
COVID-19, between 24th of March and 11th of August 2020, and then 
followed up with chest CT and spirometry/DLCO, 4–6 months after the 
discharge from the ICU. The radiological protocol was performed on the 
256-slice multidetector computed tomography of the thorax without 
contrast. All parenchymal lesions were recorded. Their distribution was 
assessed according to lung anatomy which included 5 lobes. The grade 
of lobe involvement was assessed using a visual scale generating points: 
grade 1–1 point (1–5% involvement), grade 2–5 points (6–25%), grade 
3–10 points (26–50%), grade 4–15 points (51–75%), and grade 5–20 
points (more than 76%).Spirometry and diffusing-capacity for carbon 
monoxide (DLCO) was also performed.Diffusing-capacity of the lung 
was assessed using a single-breath DLCO technique. Lung function out-
comes were also expressed in absolute values and in z-scores calculated 
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as (measured value-predicted value)/standard deviation (SD) obtained 
in the reference population.
Results: All 40 patients were examined with a chest-CT at the time 
of follow up, but only 30 underwent a spirometry/DLCO. The major-
ity of patients were men (80%). The mean length of stay in ICU for all 
40 patients was 23 ± 17.5  days.Radiological lesions were common 
and only 5 of 40 patients did not have any radiological changes. The 
three most common radiological findings were fibrous stripes  n = 33 
(83%),  traction bronchiectasis  n = 20 (50%)  and ground glass  n = 11 
(28%)  (Table  1). These radiological findings were located, in 60% of 
patients in the upper lobes (Table  1). Furthermore,  the total number 
of lung points for all patients was 217.Spirometry and DLCO findings 
in 30 patients were expressed in absolute values and in z-scores (z). 
As it is shown in Table 2 30% of patients had DLCO < -1.96 z and 23% 
VA < -1.96 z. The Spearman’s correlation between total lung point and 
spirometry variables was significant for FEV1z, FVCz, SVCz and VAz.
Conclusion: The vast majority of post- ICU, COVID-19 patients have a 
lot of radiological changes at 4–6 months after the ICU discharge. This 
finding is not associated with the same extent of functional impairment 
measured with spirometry/DLCO. Further studies are needed to explore 
this discrepancy.

001166 
Preoxygenation in SARS‑COV‑2 hypoxemic pneumonia
S.  Essghaier1

1intensive care unit, Hôpital régional de Zaghouan, Zaghouan, Tunisia
Correspondence: S. Essghaier 
Intensive Care Medicine Experimental 2022, 10(2):001166

Introduction: Patients with SARS-CoV-2 hypoxaemic lung disease 
were at risk of severe desaturation during intubation.
Objectives: We decided to compare 2 preoxygenation process: non 
invasive ventilation (NIV) alone vs NIV associated to high-flow nasal can-
nula oygen (HFNC) to assess safety and effectiveness of each modality.
Methods: It was a prospective bi-center randomized study. Were 
enrolled confirmed COVID-19 patients admitted to the intensive care 
unit and requiring orotracheal intubation from 1St April to 30th Sep-
tember, 2021. Patients were randomised to receive preoxygenation 
using NIV (pressure support = 10 cmH2O, positive end-expiratory 
pressure = 5 cmH2O, FiO2 = 100%) (G1), the face mask is removed 
during direct laryngoscopy vs NIV combined with HFNC (flow = 60 L/
min, fraction of inspired oxygen (FiO2) = 100%) (G2), nasal goggles are 
kept in place during laryngoscopy. Were compared: The lowest oxygen 
saturation (SpO2) recorded during different stages of intubation (pre-
oxygenation, apnoea and in post intubation). Intubation-related com-
plications were reported as secondary outcomes.
Results: During the study period, 107 patients were included (G2 = 29 
patients, G1 = 42 patients). Mean age of the study population was 
58 ± 11  years. In both groups the main reasons for respiratory failure 
were hypoxemic SARS-CoV-2 pneumonia. The two groups were compa-
rable in terms of comorbidities and initial clinical presentation, including 
time to ICU admission and clinical severity (assessed by IGSII, APPACHEII 
and Charlson scores). The PaO2/FiO2 ratio before pre-oxygenation was 
59.5 ± 18.6 mmHin G2 vs 65 ± 23  mmHg in G1 (p = 0.27), with a mean 
lowest SpO2 of 80% ± 12.5 and 84% ± 9.5 respectively (p = 0.6). The 
minimal pulse oximetry value during pre-oxygenation procedure was 
significatly higher in G2 (85.5% ± 8.5 vs 78.4% ± 14 in G1 (p = 0.013)). 
The lowest SpO2 at apnoea and 5  min after the end of the intubation 
procedure were comparable in the two groups. It were 61.5% ± 21.5 vs 
68.5% ± 18 (p = 0.14) and 77.6% ± 17.4 vs 77.2% ± 17(p = 0.9) respectively. 
We recorded no significant differences in intubation-related complica-
tions between the 2 groups: it occures in 26 patients in G2 and 31 patients 
in G1 (p = 0.09). It were essentially: severe hypoxemia with desaturation 
below 80% during the procedure (24 patients in G2 vs 20 patients in G1; 
p = 0.31); cardiac arrest occurded (4 patients in G2 and 3 patients in G1 
p = 0.35) and severe collapse (12 patients in G2 and 11 patients in G1, 

p = 0.18). Moderate complications were comparable between 2 groups: 
barotrauma [3 vs 0], cardiac arrhythmia [3 vs 1] and difficult intubation 3 
vs 0. We did’nt note any case of oesophageal intubation or dental injury.
Conclusion: This study shows that HFNC combined to NIV in com-
parison to NIV alone was more efficient in increasing SpO2 during 
pre-oxygenation but not during apnea and after intubation of severe 
hypoxemic patient with SARS-CoV-2 pneumonia.
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Introduction: Under-humidification and associated complications 
may occur with heated humidifiers (HH) (1, 2). Hygrometric perfor-
mances of heated wire humidifiers are reduced by high ambient and 
high outlet ventilator temperatures. We recently demonstrated that 
HH performances with MR850 could be evaluated at the bedside by 
the heater plate temperature (1, 3). With new HH, it is unclear if such a 
relationship exists and if the monitoring is required.
Objectives: To evaluate the relation between humidity delivered by 
heated wire HH and heater plate temperature in another prospective 
serie of measurements and with another HH.
Methods: On a bench test, we measured heater plate temperature, 
inlet chamber temperature and delivered humidity with MR850 system 
and FP950 (Fisher & Paykel). The measurements were performed at dif-
ferent ambient temperatures (from 20 to 30 °C), with constant minute 
ventilation (10  l/min). In each condition, hygrometric measurements 
with the psychrometric method were performed at a steady state.
Results: We performed 69 measurements with the FP950 and 147 
with the MR850 including all conditions. We found a good correlation 
between heater plate temperature and absolute humidity delivered 
with MR850 (R2 = 0.92) (Figure) and with FP950 (R2 = 0.83). Heater 
plate temperature above 62 °C (73/147 measurements) with the MR850 
was a very good predictor of absolute humidity delivered above 30 
mgH2O/L (100% of the cases when HP temperature was above 62 °C) 
(Figure). Below 62  °C, 18/74 (24%) were above 30 mgH2O/L. With 
the MR850, 53% of the measurements of humidity were below 30 
mgH2O/L with usual settings (37/40), while with the FP950, whatever 
the tested conditions, even with high ambient temperature (AT), abso-
lute humidity (AH) delivered was above 30 mgH2O/L (Table).

FP950 MR850 All MR850 
(37/40)

MR850 
(40/40)

MR850 
Auto

n 69 147 53 39 55

Mean ± SD AH 
(mgH2O/L)

35.4 ± 1.8 31.9 ± 5.6 28.7 ± 5.9 37.7 ± 2.7 31.0 ± 3.4

AH < 30 mgH2O/L 0 (0%) 56 (38%) 28 (53%) 1 (3%) 28 (51%)

Mean ± SD AT (°C) 24.4 ± 3.9 26.3 ± 3.1 26.5 ± 3.5 26.1 ± 3.1 26.1 ± 2.8

AT > 25 °C 29 (42%) 88 (60%) 34 (64%) 22 (56%) 31 (56%)
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Figure. Relationship between heater plate temperature and absolute 
humidity delivered by the MR850. When heater plate tempera-
ture was above 62 °C, absolute humidity delivered was above 30 
mgH2O/L in 100% of the cases.

Conclusion: In this bench study, we found a good correlation between 
heater plate temperature and humidity delivered with heated wire 
humidifiers MR850 and FP950. With previous generation HH (MR850), 
humidity delivered is low when ambient temperature is high, as pre-
viously shown and heater plate monitoring allows for detection of 
under humidification. As previously found, with MR850, heater plate 
temperature > 62  °C is an excellent predictor of adequate humidity 
delivered. With the new generation HH, there is no need to monitor 
the heater plate temperature, as it never under-humidified whatever 
the tested conditions.
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Introduction: Therapeutic effort limitation has experienced signifi-
cant importance in last years. The increasing growth in technological 
field in Intensive Care Unit (ICU) has led to a longer dying process, with 
further suffering for patients and families. Limitation of therapeutic 
effort allows us to try to prevent futility. During Sars cov2 virus pan-
demic, intensivists had been making this decision more frequently due 
to overcrowding of the ICU, based on patient’s prognosis and clinical 
features.
Objectives: Our study aims to define the main causes of death in 
patients with limitation of therapeutic effort and to look for the clinical 
features and patient’s characteristics that are associated with limita-
tion of therapeutic effort.

Methods: We performed a retrospective observational study that 
includes 750 patients admitted to the ICU with a diagnosis of Sars cov2 
infection between March 2020 to March 2022. We gathered informa-
tion about baseline features of patients, therapeutic effort limitation 
decision and causes of death.
Results: The study included 750 patients diagnosed with Sars Cov2 
infection; among them, 94 patients underwent therapeutic effort limi-
tation. The main cause of death in patients that underwent limitation 
of therapeutic effort was refractory hipoxemia (70.2%) and the second 
cause of death was refractory septic shock (14.9%) as in patients that 
did not underwent therapeutic effort limitation. There was a statisti-
cally significant association between chronic obstructive pulmonary 
disease, age above 65  years, inmunosupression and obesity (defined 
as body mass index above 30) and therapeutical effort limitation 
(p < 0.05). Renal insufficiency was also associated with the decision of 
limitation of therapeutic effort but there wasn’t stattistically significant 
difference (p = 0.05). Elder age (age above 65  years), inmunosupres-
sion and renal insufficiency were also associated with poor prognosis 
and death in patients who didn’t underwent limitation of therapeutic 
effort (p < 0.05).
Conclusion: During Sars cov2 virus pandemic, ICU’s overflow caused 
intensivists to focus on the need of patient selection. Our study shows 
that the causes of death of patients who underwent limitation of ther-
apeutic effort were the same as those who were not and that clinical 
features associated with limitation of therapeutic effort decision were 
also the same associated with poor prognosis and death in patients 
who didn’t suffered limitation of therapeutic effort.
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Introduction: In Covid 19 patients with respiratory failure, an increase 
in the respiratory drive has been described, which could lead to the 
development of P-SILI due to uncontrolled transpulmonary and trans-
vascular pressures (1,2). On the other hand, two patterns of elastance 
have been described in these patients, high and low elastance (3). 
Based on the P-SILI hypothesis and elastance, different authors advo-
cate radical changes to ventilator management (4). However, the res-
piratory mechanics just before switching to spontaneous breathing or 
at the time of estimation of the respiratory drive and the relationship 
between both have not been sufficiently studied.
Objectives: To compare the respiratory response to different sponta-
neous ventilatory strategies based on the drive, effort, and power of 
breathing, to evaluate the possible reduction of muscular effort; as 
well as its relationship with the elastance of the respiratory system 
(Ers) and prognosis.
Methods: Design.  Prospective physiological study, involving 11 
mechanically ventilated patients with pneumonia COVID-19; over 
2  months (April–May 2020). All patients were ventilated with an 
Evita 2D or XL ventilator (Dräger®). We included patients on assisted 
mechanical ventilation with Pressure Support Ventilation (PSV) or 
suitable for PSV as per clinical decision. Sedation RASS Scale of -2 to 
-3. Data Acquisition: Respiratory signals of Airway Pressure (Paw), Flow 
(V’), and volume (V) were recorded via the MEDIBUS® interface, at a 
sampling rate of 125 Hz, using personal software. After clinical stabi-
lization under assist-volume control mode (ACV), three spontaneous 
breathing were performed in random order in all patients: PSV with 
three assistant levels 10 (5–15) cmH2O with PEEP 10 cmH2O; Airway 
pressure release ventilation (APRV), high pressure 20 cmH2O with 
expiratory time for 75% peak flow expiratory; and CPAP double 20/10 
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cmH2O (CPAPd). The recording time was 60  min., in each ventilatory 
strategy. Measurements: Elastance of the respiratory system (Ers), total 
Resistances (Rrs), and total PEEP (PEEPt) were obtained in the passive 
mode using multiple linear regression. In spontaneous modes, by 
occlusion maneuvers and time constant (t). Muscle Pressure (Pmus) by 
Equation of Motion. Parameters related to the respiratory drive (P0.1), 
effort (∆Pmus, PTP/min), and Work J/min, were calculated. The clini-
cal and demographic characteristics were collected. Statistical analysis: 
Continuous variables are expressed as median (IQR). Data were com-
pared by ANOVA on the ranks sum test. Pearson correlation was used 
for assessing the relationship between the variables.
Results: Patients N 11, 7. Sex 7 Male (63,33%). Age 61 (51–69) year. 
APACHE II score 19 (18–21). Body mass index 30 (27–32) Kg/cm2. Tª 
37 (36–37.5) ºC. Comorbidities (N): Hypertension (5), Abdominal sur-
gery (2), Diabetes (1), Kidney transplantation (1), Lymphoma (1), COPD 
(1). Days on ventilator 14 (6–2). pH 7.33 (7.25–7.43). PaO2/FiO2 193 
(164–248) mmHg. FiO2 0.4 (0.4–0.5). PCO2 54 (40–62) mmHg. Lactic 
1.1 (0.7–1.4) mmol/L. Tª 36 (36–37.2)ºC. ECMO (1). Survival 6 (54.54%), 
survivors vs non-survivors according to Ers 23.64 (17.71–30.16) vs 
25.59 (16.34–36.39) cmH2O/L, respectively (p = 0.791). Pearson corre-
lation: Driver and Work of breathing vs Ers: R 0.041 P 0.005 and R 0.37 P 
0.011, respectively.
Table  2. Comparison of respiratory parameters between the applied 
ventilation modes.

Conclusion: We found in the patient’s studies: High respiratory driver, 
inspiratory efforts, and work; in any of the ventilatory modes tested, 
regardless of elastance. These are factors potentially favoring P-SILI. In 
these cases, we propose returning to sedation, and partial paralysis if 
required.
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Introduction: In mechanical ventilated patients, a vigorous respiratory 
effort can cause deleterious effects1. Different reasons explain why 
it’s elevated, such as pain, anxiety, delirium, inadequate ventilatory 

assistance, etc2. This scenario might be even more complicated in 
COVID 19 patients, considering these subjects present an exacerbation 
in respiratory effort with decreased levels of pressure support, induc-
ing self inflicted lung injury1,3. Nonetheless, other consequences can 
become the weaning phase challenging and longer in this situation, 
due to high sedative doses in order to control the respiratory effort, 
resulting in longer mechanical ventilation duration and more days in 
Intensive Care Unit5. Moreover, patients with high muscle pressure 
can also present elevated driving pressure, which is remarkably associ-
ated with mortality4.
Objectives: Measure the respiratory effort and total driving pressure 
during pressure support variation in COVID 19 patients.
Methods: This transversal study was approved by the institutional 
ethics committee. Seven patients with ARDS due to COVID 19 during 
the mechanical ventilation weaning phase. The group was submit-
ted to four levels of pressure support (15-10-5-0cmH2O). Esophageal 
balloon was used to assess the respiratory muscular pressure. Baydur 
maneuvers were considered to obtain the relation Esophageal Pres-
sure (Pes)/Air way occlusion pressure (Paw) and the slope range: 0,8–
1,2 was aceptable 6,7. Estimated Pmus was obtained from expiratory 
occlusion maneuvers (Δ Expiratory air way occlusion pressure × 0.75)8. 
The values were obtained at 10 and 20 min from the start of each level 
of Pressure Support (4 steps). The software LabVIEW was used to ana-
lyze the traces. The measures of Pes were obtained from one minute 
mean cycle at 10 min from start of pressure support step and in the 
end of each pressure step. Two-way ANOVA test for repeated measures 
was performed using GraphPad Prism version 6.00 for windows. P val-
ues < 0,05 was considered statistically significant.
Results: Seven patients were included. Total driving pressure behav-
ior is presented on Figure 1A, which was proportional to PS decreas-
ing, the median value at 20 min with PS15 was 17.18; PS10 16.4; PS5 
15.4 and PS0 14.4 cmH2O. The same is observed in P0.1 values, sug-
gesting a respiratory drive activation (Figure 1B); median in PS 15 was 
-2.9; PS10 -4.3; PS5 -7 and PS0 -5.1 cmH2O. Meanwhile, Pmus increased 
when the PS reduced (Figure  1C); median in PS15 was 7.1; PS10 8.8; 
PS5 9.6 and PS0 11.1 cmH2O. The same tendency was found in Esti-
mated Pmus values (Figure  1D); PS15 median was 9.22; PS10 11,25; 
PS5 13.12 and PS0 13.2cmH2O.

Conclusion: Although both total driving pressure and respiratory 
effort should be controlled, it can be challenging to satisfy both 
aspects during the weaning phase. Further investigation is required on 
this subject.
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Introduction: Vaccination has been a milestone in the fight against 
Sars Cov2 infection by decreasing the need of hospital and Intensive 
Care Unit (ICU) admission and the risk of death in hospitalized patients. 
Nevertheless, there are still patients who suffered severe respiratory 
failure that require ICU admission even after vaccination beginning.
Objectives: Our study aim to show the effect of vaccination on criti-
cally ill patients in ICU and its effect on mortality.
Methods: We performed a retrospective observational study that 
included patients admitted to the ICU with a diagnosis of Sars cov2 
infection between March 2020 to March 2022. We collected informa-
tion about vaccination status, mortality and patient’s baseline fea-
tures. Vaccination pattern was considered fullfilled when patients 
had received two vaccine doses or a third dose if the last dose was six 
months before confirmed infection by Sars cov2.
Results: Our study gathered 750 patients diagnosed with Sars Cov2 
infection. There was 90 patients (12%) who had begun vaccination 
and only 43 of them had completed vaccination pattern representing 
only 5.7%. There weren’t any statistical significant diferences regarding 
mortality between vaccinated and non-vaccinated even with those 
with a completed pattern (p > 0.05). There was no relation with vac-
cine type. There wasn’t a decrease in mortality associated with vacci-
nation status in the last wave, having a 39% of completed vaccination 
patients.
Conclusion: Our study shows that vaccination doesn’t decrease the 
risk of mortality in patients that are already admitted in ICU because 
of illness severity. However the proportion of patients that had fulfilled 
their vaccination pattern at the time of their ICU admission was very 
low in comparison with unvaccinated patients. Vaccination decrease 
hospital admission and risk of death, albeit it didn’t decrease mortality 

in critically ill patients that were already in ICU. These fact could 
explain the small proportion of patients with complete vaccination 
pattern that required admission in ICU.
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Introduction: Acute respiratory distress syndrome (ARDS) is a serious 
complication of COVID-19. The PROSEVA trial concluded that the early 
proning of patients with (ARDS) improved mortality.1
Objectives: The primary objective of this study was to determine what 
our Critical Care unit used as a trigger to prone intubated patients with 
ARDS secondary to COVID-19 and compare this with the current evi-
dence base.1
Methods: This was an observational study with retrospective review 
of medical notes and charts of intubated and proned patients with 
ARDS secondary to COVID-19 over a two-year period. It took place 
in a Critical Care setting of a tertiary hospital in Scotland. Sixty-two 
patients were identified as having been intubated and proned. Nine 
of these patients were excluded due to extracorporeal membrane 
oxygenation (ECMO). The time between intubation and proning was 
measured. The PaO2/FiO2 (P/F) ratio at the documented decision to 
prone was compared with the P/F ratio most recent to the time the 
patient was proned. The proning FiO2 was also recorded. Lastly, it was 
noted whether the patient was proned during a day or a night shift. 
This data was then reviewed to determine the differences in unit prac-
tices between the “first wave” of COVID-19 and subsequent waves.
Results: During the first wave, the median FiO2 at proning was 0.76 
and the median P/F ratio was 13.5. During the subsequent waves the 
median FiO2 at proning was 0.85 and the median P/F ratio 11.7. The 
overall median FiO2 was 0.83 with a median P/F ratio of 12. In fact, 
81% of patients were proned with an FiO2 ≥ 0.7. During the first wave, 
the median time between intubation and proning was three days, 
with 22% of patients being proned within 24 h of intubation. During 
subsequent waves the median time was one day, with 74% of patients 
being proned within 24 h of intubation. The day shift appeared a more 
common time to prone patients in wave 1 with 69% of proning taking 
place. This had dropped to 47.5% during subsequent waves. Although, 
15% of the 52.5% proned during nightshift occurred during the first 
hour.
Conclusion: In most cases, the trigger for proning in our Critical Care 
unit was an escalating FiO2 requirement, rather than using a P/F ratio 
of < 20 kPa. After the first wave, patients were more likely to be proned 
at an earlier stage in their illness, this along with an increase in proning 
during night shift appears to be reflective of increased confidence in 
using proning as a therapy in these patients due to increased famili-
arity with the technique. It is proposed that the implementation of a 
proning guideline using a FiO2 trigger to achieve oxygen saturation of 
88–92% would encourage earlier proning in this patient group.
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Introduction: The COVID-19 pandemic has led to an unprecedented 
global health crisis. The exact nature of the impact of the disease on 
maternal and neonatal health has raised several questions. Indeed, 
the data in the literature on this subject remain limited. Pregnancy-
induced immunological and hemodynamic changes may increase the 
risk of developing a severe form of COVID-19 compared to non-preg-
nant women of the same age.
Objectives: Our study aims to describe the epidemiological, clinical 
and therapeutic characteristics and to determine the predictive factors 
of a poor prognosis of parturients women with severe COVID 19 pneu-
mopathy admitted to an intensive care unit.
Methods: This is a retrospective descriptive study, over a period of 
11 months (April 2021 to February 2022). We included all peripartum 
patients admitted to the ICU for SARS COV2 pneumonia. Data entry 
and statistical study were performed with SPSS 22 software. A value of 
p < 0.05 is considered significant.
Results: During the study period we collected 20 parturients with a 
median age of 34 years. The main comorbidities found were: obesity 
(35%), gestational diabetes (10%), gravid hypertension (15%), asthma 
(10%), hypothyroidism (10%). None of the patients was vaccinated 
against SARS COV2. The average gestational age was 34  weeks (25–
37). The average hospital stay was less than or equal to 5 days in 75% 
of the cases. The decision to perform an emergency fetal extraction 
for maternal rescue was made in 50% of the patients. 20% of cesarean 
sections were performed under general anesthesia. An initial CT scan 
was performed in 50% of the patients; 40% had between 50 and 75% 
involvement. Biological data showed elevated procalcitonin and CRP 
in 35% of women. D-dimer levels were elevated to 10 times normal in 
15% of patients. The most prescribed initial oxygen therapy modes: 
MHC for 3 patients, OHD for 4 patients and alternating with NIV for 10 
patients. 3 patients required continuous NIV. All parturients received 
treatment with corticosteroids, effective anticoagulation and antibi-
otic therapy. Tocilizumab was prescribed in all parturients immediately 
postpartum. During the stay in the intensive care unit, one patient 
developed acute functional renal failure requiring hemofiltration. 
Two patients had liver cytolysis between 2 and 4 times normal. In our 
series, eight deaths were reported. The causes of this outcome were 
massive pulmonary embolism with intra VD thrombus in 2 cases, sep-
tic shock with pulmonary onset in 3 cases and severe refractory ARDS 
under ECMO in 3 patients. 12 patients progressed well with a decrease 
in oxygen requirements and transfer to a medical service.

predictive factors of mortality

obesity p = 0.034

severe ARDS p = 0.028

bacterial nosocomial infection p = 0.006

use of mechanical ventilation p < 0.001

septic shock p = 0.004

Conclusion: COVID 19 pneumonitis occurring in the perinatal period 
can be severe and maternal–fetal life-threatening. Altered maternal 
respiratory physiology and increased abdominal pressure complicate 
the management of mechanical ventilation. Fetal extraction by cesar-
ean section may optimize ventilatory management. Therefore COVID-
19 may be associated with an increased risk of preterm birth and other 
adverse pregnancy outcomes.
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Introduction: Predictive factors for the development of severe COVID-
19 disease and the consequences of increased health care burden in 
the ICU are inadequately studied.
Objectives: To describe demographics, patient characteristics, risk fac-
tors and outcomes in critically ill COVID-19 patients.
Methods: In this prospective multicentre cohort study, we enrolled 
laboratory-confirmed, critically ill COVID-19 patients in six intensive 
care units (ICUs) in the Skåne Region, Sweden. Demographics and 
clinical data were collected in a quality registry. Health care burden 
in the ICU was defined as the total number of ICU-treated Covid-19 
patients in the Region on the day of admission. Surviving patients had 
a follow-up at three months for assessment of neurological function 
using the Glasgow Outcome Scale Extended (GOSE), an eight-grade 
scale (1–8) with higher numbers representing better outcomes. The 
primary outcome was 90-day mortality, the secondary outcome was 
GOSE at 90 days.
Results: Among 498 included patients between May 11, 2020, and 
May 10, 2021, 74% were male with a median age of 66  years and a 
median body mass index (BMI) of 30 kg/m2. Invasive mechanical ven-
tilation was employed in 72%. Mortality in the ICU, in-hospital and at 
90 days was 30%, 38% and 39% respectively. Mortality increased rap-
idly from 14% at age 60 to 91% at age 80 or older. Increasing health 
care burden in the ICU was independently associated with a two-fold 
increase in mortality. A BMI of 30–45  kg/m2 compared to 25–30  kg/
m2 was not associated with higher mortality. Apart from age and 
ICU burden, smoking status, angiotensin converting enzyme inhibi-
tor (ACEi) medication, cortisone use, arterial oxygen partial pressure 
to fractional inspired oxygen (pO2/FiO2), pCO2 > 7,3  kPa and inflam-
matory markers on admission, were all independent determinants of 
90-day survival. Ongoing ACEi treatment conferred a 3/4 reduction in 
90-day mortality compared with angiotensin receptor blockers. GOSE 
at 90 days, showed that good recovery was independently associated 
with inflammatory markers on admission but not with age, BMI, or 
comorbidities.
Conclusion: In critically ill COVID-19 patients, the 90-day mortality 
was 39% and increased sharply at age 60 or older. History of smoking 
and burden in the ICU were strongly associated with mortality while 
high BMI was not. Ongoing ACEi treatment was positive for survival. 
A good recovery (GOSE) was independently associated with levels of 
inflammatory markers on ICU admission.
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Introduction: The effects of optimal tracheostomy timing and tech-
nique on outcomes in patients with COVID-19 remain unclear. We per-
formed an extensive systematic review and meta-analysis of mortality 
in COVID-19 mechanically ventilated patients who received tracheos-
tomy. We sought to determine the effect of tracheostomy time and 
type (surgical vs. percutaneous tracheostomy) on mortality. Second-
ary outcomes included study timeframe, Intensive Care Unit (ICU) and 
hospital length of stay (LOS), decannulation from tracheostomy, dura-
tion of mechanical ventilation (MV), and tracheostomy complications.
Methods: Four databases were screened between January 1st 2020 
and January 10th 2022 (PubMed, EMBASE, Scopus, and Cochrane) 
and papers were selected according to the PRISMA and PICO guide-
lines. Meta-analysis and meta-regression for main outcomes were per-
formed. Tracheostomy timing was analysed as a continuous variable 
(mean time to tracheostomy, days) as well as categorically i.e., early vs. 
late (< 14 vs ≥ 14 days).
Results: Our search yielded 9,024 potentially relevant studies, of 
which, 48 (N = 5,320 patients) were included. Overall mortality for 
tracheostomized COVID-19 patients was 21.6% (95%CI = 18.1–25.1, 
I2 = 90.5%) with no significant difference between early vs. late 
[26.0% (95%CI = 17.7–34.3, I2 = 84.6%) vs. 17.8% (95%CI = 13.6–
22.0, I2 = 91.6%), p = 0.08] and percutaneous vs. surgical groups 
[22.8% (95%CI = 17.2–28.3, I2 = 80.9%) vs. 14.7% (95%CI = 8.5–20.8, 
I2 = 87.9%), p = 0.06]. Also, mean time to tracheostomy was not 

significantly related to mortality (gradient = -0.75, p = 0.08). Study 
follow up time (> 30 days vs. ≤ 30 days) had no significantly effect on 
mortality [28.4%, (95%CI = 19.5–39.3) vs. 17.2%, (95%CI = 11.4–25.3) 
respectively]. Studies with earlier start date had greater overall mor-
tality (gradient = -0.28, p = 0.11) and study start date accounted for 
15% of the between study variance (heterogeneity) observed in mor-
tality. Overall, ICU-and hospital LOS were 29.6 (95%CI = 23.8–35.5, 
I2 = 98.6%) and 38.7 (95%CI = 33.0–44.4, I2 = 93.8%) days respectively, 
with no significant difference between early and late groups. Time to 
decannulation [23.8 days (95%CI = 19.7–27.8, I2 = 98.7%)] was not sig-
nificantly different between early vs. late and surgical vs. percutaneous 
groups. Overall duration of MV was 15.35  days (95%CI = 15.0–15.6, 
I2 = 99.3%). Those with late tracheostomy (compared to early trache-
ostomy) had decreased duration of MV [13.70 (95%CI = 13.4–14.0) 
vs. 20.80 (95%CI = 20.3–21.5), p = 0.00]. The most common complica-
tions were stoma infection/ breakdown/ulcers/necrosis (7.6%, 95% 
CI = 3.5–11.8) followed by bleeding (7.0%, 95% CI = 7.4–8.7). Bleeding 
was more common in the early (vs. late) [6.4% (95%CI 3.8–8.9 vs. 5.0% 
(95%CI 2.8–7.3), p = 0.44] and surgical (vs. percutaneous) [5.6 (95%CI 
2.0–9.1, I2 = 0.0%) vs. 6.9 (95%CI -1.6–15.4), p = 0.83] groups.
Conclusion: In COVID-19 mechanically ventilated patients, the timing 
and type of tracheostomy were not associated with mortality and have 
unclear impact on patient outcome.
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Introduction: Duration of invasive mechanical ventilation (MV) is 
associated with short term and long term outcomes, including mor-
tality and quality of life. Initiating weaning according to pre-defined 
criteria could minimize potential delays in weaning ventilation.
Objectives: To describe the time from pre-defined weaning eligibility 
criteria to the first separation attempt and identify the factors associ-
ated with delay superior to one day for patients enrolled in the WEAN 
SAFE study (WorldwidE AssessmeNt of Separation of pAtients From 
ventilatory assistancE; NCT03255109).
Methods: WEAN SAFE is an international prospective observational 
study that enrolled patients receiving mechanical ventilation for at 
least 2  days. We defined weaning eligibility criteria (WEC) as the fol-
lowing (modified from [1]): FiO2 < 0.5, positive end-expiratory pressure 
(PEEP) < 10 cmH2O, receiving no or low doses of, and not receiving 
paralyzing agents. A separation attempt as previously defined [2] as 
one of the following: a spontaneous breathing trial or an extubation in 
intubated patients; a session of spontaneous ventilation without sup-
port in tracheostomized patients. We performed a multilevel logistic 
regression to identify factors associated with time from meeting WEC 
to the first SA longer than one day. We included patients level vari-
ables and centre level parameters.
Results: Of the 5,869 patients enrolled in 476 centres from the 5 
continents, 4,523 (77%) had at least 1 separation attempt (and 4,225 
had no missing variables for the multivariable model) occurring at a 
median [IQR] of 5 [4–8] days after intubation. Weaning eligibility cri-
teria were met at 3 [3–4] days after intubation and delay from this 
event to the first separation attempt was superior to one day in 2136 
patients (47%). Admission for trauma and higher initial (non-neuro) 
SOFA score were associated with higher risk of a delay (Table 1). Con-
versely, admission for planned surgery and male sex were associated 
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with less delay. Being treated in centers from high income European 
countries was associated with higher risk of a delay from WEC to the 
first SA as compared to middle income countries and non-European 
high income countries. The use of weaning protocol did not seem to 
reduce these delays.

Factors associated with longer delay from weaning eligibility 
criteria to the first separation attempt

Variable Odds ratio 95% CI p-value

Age (for 10 years) 1.01 0.97–1.05 0.689

Admission for monitoring 1.06 0.57–1.95 0.858

Admission for planned surgery 0.77 0.59–0.99 0.045

Admission for trauma 2.10 1.63–2.7  < 0.001

Admission for urgent surgery 0.88 0.73–1.06 0.182

Frailty 1.17 0.99–1.38 0.072

Initial non-neuro SOFA score 1.07 1.05–1.09  < 0.001

Male sex 0.84 0.73–0.96 0.011

Immunocompromised status 0.96 0.73–1.26 0.757

Obesity 1.01 0.86–1.18 0.928

COPD (Gold 3–4) 0.98 0.7–1.37 0.902

Number of beds in the ICU 1.00 0.99–1 0.130

ICU with waning protocol 0.92 0.75–1.12 0.392

Middle income country 0.76 0.6–0.96 0.023

Non-European high income 
country

0.79 0.63–0.99 0.044

Conclusion: The variables found associated with longer delay from 
meeting weaning eligibility criteria to the first separation attempt 
depends on the patient’s characteristics and type of admission. Being 
a woman and being treated in Europe (high income countries) were 
also associated with longer delay.
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Introduction: An estimated 3–5% of patients hospitalised with coro-
navirus disease 2019 (COVID-19) require mechanical ventilation and 
critical care unit admission [1]. Despite significant treatment advances, 
mortality in COVID ARDS patients remains above 30% and it is pru-
dent to identify those patients at most risk. Ferritin levels have been 

routinely measured in COVID-19 patients’ blood as a surrogate marker 
of hyperinflammation but it remains unclear whether hyperferritinae-
mia is associated with worse outcomes in COVID-19 [2].
Objectives: 1) To assess whether ferritin in COVID patients, measured 
in blood within the first 24 h after tracheal intubation, was associated 
with intensive care unit (ICU) mortality; and 2) to correlate ferritin with 
serum cytokine concentrations.
Methods: Patients were recruited to the study ‘Multi-organ failure in 
SARS-CoV-2: identifying mechanisms and potential therapeutic tar-
gets’ (REC: 20/NE/0153) from July 2020 to January 2022 from four ICUs 
(Hammersmith, Charing Cross, St Mary’s and Chelsea & Westminster 
Hospitals). Demographical, biochemical and ventilatory data were pro-
spectively collected, within 24 h of tracheal intubation, in COVID ARDS 
(n = 141) and non-COVID ARDS (n = 12) patients, in addition to intu-
bated patients with concurrent sepsis (n = 13). Corresponding serum 
cytokines were also measured using Luminex multiplex cytokine kits.
Results: Our COVID patient cohort had an ICU mortality of 38%. 
Median ferritin in COVID ARDS was 1443 ng/mL compared to 519 ng/
mL in non-COVID-ARDS and 419  ng/mL in intubated patients with 
sepsis. In COVID ARDS patients, ferritin was substantially higher in 
those ICU patients that subsequently died (died: 2368  ng/mL vs 
alive: 1055  ng/mL p = 0.001). This relationship with mortality was 
also observed with CRP (p = 0.018) suggesting that these patients 
were inflamed but not with other commonly measured biomarkers 
such as white cell count (p = 0.178), d-dimer (p = 0.074) or troponin 
(p = 0.156). In COVID-ARDS, ferritin levels were higher in those patients 
with worse PaO2/FiO2 ratio, although not statistically significance 
(p = 0.07). Ferritin levels did not correlate with serum pro-inflamma-
tory cytokines measured including IL-1α (p = 0.161), IL-1β (p = 0.429), 
IL-6 (p = 0.160), IL-8 (p = 0.923), IL-10 (p = 0.544), TNFα (p = 0.971), IFNγ 
(p = 0.676).
Conclusion: Our data demonstrate ferritin levels measured within 
24  h of intubation are dramatically elevated in COVID-ARDS patients 
and significantly increased in those patients with the highest mortality 
and severest disease. In contrast to previous reports [3], ferritin levels 
did not correlate with serum pro-inflammatory cytokines, suggesting 
that whilst ferritin was associated with increased acute inflammation 
in COVID-19, it is not necessarily a surrogate marker of circulating 
cytokines. Our observations would support the routine testing of ferri-
tin in critically unwell COVID-19 and highlight its value as a biomarker 
of disease severity and ICU outcome.
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Introduction: The dissolved oxygen fraction is, in comparison to 
the hemoglobin bound oxygen fraction, quite often considered 
clinically irrelevant in ECMO therapy. Previous work of our group 
showed for the first time, that dissolved oxygen can account for up 
to one third of the total oxygen delivered by the membrane lung 
(ML). Ref(1).
Objectives: To describe the role of dissolved oxygen on oxygenation 
during VV ECMO support, measurement of oxygen transfer of the 
native lung (V NL  O2) and membrane lung (V ML  O2) was performed in 
patients with acute respiratory distress syndrome (ARDS).
Methods: We performed a systematic analysis of data obtained in 
the MEEP trial (Measuring Energy Expenditure in ECMO Patients; 
Charité ethics EA/1/293/13 Ref(3)). Oxygen uptake via the membrane 
lung (V ML  O2) was calculated using blood gas analysis and physi-
ological equations, published as the MEEP approach. Ref(2,3) Further, 
fractions of hemoglobin bound (V ML  O2 HB) and dissolved oxygen 
(V ML  O2 DISS) were calculated separately. Oxygen exchange via 
the native (V NL  O2) lung was measured using indirect calorimetry 
(Quark RMR and Q-NRG + ; Cosmed Srl, Rome, Italy). The total oxygen 
uptake of the patients was calculated as follows: V TOTAL  O2 = V NL 
 O2 + V ML  O2.

Results: We included 23 mechanically ventilated ARDS patients 
(> 18 years) undergoing VV ECMO support and acquired 101 
valid datasets. Baseline characteristics are displayed in Table 1.

In this patient collective oxygen uptake was mostly realized by ECMO (V 
TOTAL  O2, ml/min, median 271 (IQR 221/316), V NL  O2, ml/min, median 
96 (IQR 45/160), V ML  O2, ml/min, median 160 (IQR 131/197)). Calcula-
tions of fractions of extracorporeal oxygen uptake show that a median 
of 126 ml/min (IQR 98/150) were transferred bound to hemoglobin and 
36 ml/min (IQR 30/41) as physically dissolved oxygen. Further, we found 
that dissolved oxygen accounts for a median of 22.8% (IQR 19.6%/26.8%) 
of extracorporeal and 13.4% (IQR 10.4%/16.8%) of overall oxygen 
uptake. Figure 1.

Conclusion: Our study reveals that a clinically significant amount of 
the extracorporeal oxygen uptake is provided as physically dissolved 
oxygen.
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Introduction: To damage a physical structure takes work that is lost in 
the process. Resistive work does not cause damage in peripheral lung, 
vide infra. During the breath, it is unclear if total elastic work (Wel,tot) 
correlates with the potentially damaging elastic work lost in the lung 
(Wel,lost).
Objectives: To retrospectively analyse the relation between Wel,lost 
and Wel,tot in ARDS patients under volume-controlled ventilation.
Methods: The Ethics Committee of Henri Mondor University Hospital 
approved the study of 14 ARDS patients ventilated for 3 days.1 Sinu-
soidal flow modulation during tidal breaths allowed analysis of elastic 
pressure, Pel. separated from resistive pressure. Mean age was 59 ± 13, 
SAPSII 62 ± 21, Vt 6 ± 1  ml/kg of predicted body weight and respira-
tory rate 25 ± 4 breath/min. PEEP was 8 and 15 cm H2O.
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Figure 1. The loop, interrupted line, represents inspiratory and expira-
tory Pel during a breath. The loop area represents the elastic work lost 
in the lung during the breath, Wel,lost. The total inspiratory elastic 
work, Wel,tot, hatched area, covers the components Vt·PEEP, the 
rectangle and ½Vt2·ELrs, the triangle. ELrs is elastance of the respira-
tory system.

Results: Results: At low and high PEEP Wel,lost was 15 ± 5% and 13 ± 7 
of Wel,lost, respectively (p = 0.50). Wel,tot showed no correlation to 
Wel,lost (R2 = 0.0031).
Discussion: Ventilation induced lung injury (VILI) occurs in peripheral 
lung. As airway resistance is overwhelmingly located in y-piece, tra-
cheal tube and major airways, resistive work does not cause VILI. Work 
absorbed by an elastic structure under deformation but returned after 
withdrawal of the deforming force does not cause damage. Accord-
ingly, only Wel,lost, 14% of Wel,tot, may cause VILI. As Wel,tot lacks 
correlation to Wel,lost, Wel,tot does not allow estimation of risk for 
VILI. Power, that is work times respiratory rate (RR), shares this limita-
tion. Power transmitted from the ventilator to the respiratory system 
(Powerrs) can be calculated from flow and pressure signals. Notably, 
Wel,lost includes work associated with barotrauma and atelectrauma 
but includes components which may be unrelated to VILI, potentially 
limiting its usefulness as risk indicator for VILI.
Conclusion: The concept that mechanical power delivered by a venti-
lator defined by its resistive and elastic components indicates risk for 
lung injury has limitations. The elastic energy lost at each tidal breath 
may be a better  indicator of the risk of VILI than total elastic work or 
Powerrs, and merits to be studied prospectively.
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Introduction: Fluid overload has an association with poor outcome 
in ARDS patients (1). Fluid overload could be prevented by reducing 
‘unintentional’ fluid loading.
Objectives: To determine unintentional fluid loading in patients with 
ARDS due to COVID–19.

Methods: Observational single center study during the first wave of 
the national outbreak in the Netherlands. The amounts of all fluids 
were collected up to 10 days after start of invasive ventilation from the 
electronic patient records. Five fluid categories were created, namely 
isotonic infusion fluids, fluids used for parenteral antibiotics, fluids 
used for analgosedation, fluids used for other medication, and (par)
enteral nutrition and free water.
Results: We collected data in 32 patients: 21 males and 11 females. 
The amounts of fluids administered per day are presented in the fig-
ure. The total amount of administered fluids declined over the first 
days. Potential ‘unintentional’ administered fluids accounted for a 
one-third of the mean daily total fluid volume. Isotonic infusion fluids 
(25%) and (par)enteral nutrition and free water (43%) were the great-
est contributors to the total administered fluid volume. Fluids used for 
analgosedation (19%) was the major source of potential unintentional 
fluids. From the second day of invasive ventilation until the last, the 
quantity of this group remained about the same.
Conclusion: This retrospective observational study suggests that 
potential ‘unintentional’ administered fluids accounted for 32% of the 
fluid intake among critically ill COVID–19 patients. Awareness of these 
sources of fluids allow the health care professional to manage fluid 
intake appropriately.
Figure  1.  Graphical representation of the course in amounts of fluid 
(in mL/day) of the different fluid groups over 10  days of invasive 
ventilation.
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Introduction: The SARS-CoV-2 virus is responsible for hypoxemic 
pneumonitis that can lead to acute respiratory distress syndrome 
(ARDS). Establishing a therapeutic strategy that decreases the severity 
of SARS-CoV-2 infection is a global public health emergency. Several 
molecules have been tested, including tocilizumab (TCZ), an inhibitor 
of the interleukin-6 receptor signaling pathway.
Objectives: The aim of this study was to assess the prognosis of severe 
Covid-19 pneumonia treated with TCZ.
Methods: This was a descriptive retrospective study including patients 
with severe to critical forms of COVID-19 infection presenting with 
respiratory distress and hospitalized in the Covid resuscitation unit of 
our hospital over a period of 4 months from July to October 2021. All 
patients were treated with TCZ in addition to standard care according 
to the criteria defined by the WHO. We collected the demographic, 
clinical, biological and radiological parameters as well as patients’ evo-
lution. The data collected was analyzed using the SPSS 20.0 statistical 
software.
Results: 32 out of 140 patients (22.85%) were treated with TCZ 
(18H/14F). The median age of the patients was 63.4  years. Twelve 
patients (37.5%) had a double dose of TCZ. 69.45% of the patients 
received the TCZ between the 8th and the 10th day of the hospitaliza-
tion. During the administration of the treatment, 18 patients (56.25%) 
were on non-invasive ventilation alternating with optiflow, 10 patients 
(31.25%) were on non-rebreather mask and 4 patients (12.5%) only 
were on mechanical ventilation. Thrombocytopenia was noted in 
3 patients (9.37%) while neutropenia occurred in 8 patients (25%). 7 
patients (21.87%) had hepatic cytolysis. The occurrence of septic shock 
was reported in 14 patients (43.75%). No cases of allergy were noted. 
An increase in oxygen requirements was noted in 28 patients (87.5%) 
including 26 patients requiring recourse to mechanical ventilation 
(92%). The mortality rate was 81.25%.
Conclusion: TCZ is a therapeutic alternative recommended by the 
WHO in severe forms of SARS-Cov-2 pneumonia. However, our series 
showed a very high mortality rate. These results could be explained 
either by the delay in administration of the treatment or by the 
absence of dose adjustment according to the dosage of inflamma-
tory cytokines. However, an increase in the sample size is necessary in 
order to obtain statistically more valid results.
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Introduction: Patient-ventilator asynchronies occur because of a mis-
match between neural (patient) and ventilator inspiratory and expira-
tory phases. Typically, asynchronies are detected by visual inspection 
of ventilator waveforms with low sensitivity, even when performed 
by experts in the field. Recently, estimation of the  inspiratory muscle 
pressure (Pmus) from airway pressure and flow waveforms was made 
possible by using an artificial intelligence algorithm proposed by Mag-
named® (São Paulo, Brazil).
Methods: We conducted a prospective cluster-randomized study 
with parallel assignment to compare the sensitivity to detect patient-
ventilator asynchrony between a conventional group using visual 
inspection of the ventilator waveforms (flow and pressure tracings) 
with the Pmus  group who had in addition the estimated muscle 
pressure (Fig. 1). Participants were exposed to 49 different scenarios 
including synchronous and asynchronous ventilatory cycles obtained 
using the ASL-5000 lung simulator comprising different combina-
tions of respiratory system mechanics, patient effort, and ventilatory 
modalities.

The sample size was estimated in 98 participants based on the expec-
tation of a ten percentage-point difference in the sensitivity between 
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groups. The primary outcome was the mean asynchrony detection 
rate (sensitivity). Statistical significance was set at 0.05.
Results: The sensitivity per participant in identifying asynchronies was 
higher in the  Pmus  group (65.8 ± 16.2 vs. 52.9 ± 8.4, p < 0.001) even 
when considering asynchronies by type (Fig. 2).

Conclusion: The display of the Pmus waveform improved the ability of 
healthcare professionals to recognize patient-ventilator asynchronies 
by visual inspection of ventilator tracings.
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Introduction: Pulse oximetry is a noninvasive technology used regu-
larly to monitor oxygen saturation and titrate oxygen needs (1). How-
ever, these machines are expensive, limiting access in universal health 
care especially in low-income countries (2). In recent years, low-cost 
oximeters have become more available, but there is little validation 
on their accuracy (3,4). Few manufacturers evaluated the accuracy of 
their product and studies done to evaluate them were mostly made 
on healthy subjects, in controlled parameters (2,3).
Objectives: The main goal of this study was to compare the accuracy 
between four high-cost (HC) and two low-cost (LC) oximeters in clini-
cal parameters.
Methods: This prospective study included 211 stable ICU patients with 
an arterial catheter. Six oximeters were evaluated including four HC 

(Nonin (Plymouth, MN), Massimo (Irvine, CA), Philips (Eindhoven, Neth-
erlands), and Nellcor (Pleasanton, CA)), as well as two LC oximeters (Con-
tec CMS50DL and Beijing Choice C20). The LC ones were chosen based 
on a previous study on the accuracy of LC oximeters where only the 
Contec CMS50DL and Beijing Choice C20 met the International Organi-
zation for Standardization (ISO) criteria for accuracy (3). Accuracy was 
defined by the bias and precision (standard deviation) of each oximeter. 
The bias was obtained by the mean difference between pulse oximeter 
readings (SpO2) and arterial saturation (SaO2) (SpO2-SaO2) (5). Each oxi-
meter was evaluated on the number of times it would over and underes-
timate and its ability to detect hypoxemia defined by a SaO2 < 90% (5).
Results: Mean arterial saturation was 93.6 ± 2.2%. All the tested oxi-
meters had poor precision (high random error, see figure) and corre-
lations with SaO2 were poor. HC oximeters had a mean bias between 
-3.1 ± 2.1% with Nonin and 0.9 ± 1.9% with Philips. In comparison, 
LC oximeters had a bias of -2.7 ± 2.4% for Contec CMS50DL and 
-0.8 ± 2.3% for Beijing Choice C20. While the majority of HC oximeters 
(Nellcor, Massimo, Philips) had a bias of less than ± 1.0%, only Beijing 
Choice C20 had a similar result. Contect CMS50DL underestimated 
84% of the time and could detect 100% of hypoxemia. Beijing Choice 
C20 underestimated 51% of the time and detected 50% of hypox-
emias. In HC oximeters, Nonin underestimated the most at 91.3% of 
the time being able to detect 100% of hypoxemias.

Figure: SpO2 gap from SaO2 at different SaO2 values for high-cost 
Nonin, Nellcor, Masimo, Philips oximeters and low-cost oximeters 
Contect CMS50DL and Beijing Choice C20.

Conclusion: We found that the LC oximeters Contect CMS50DL and 
Beijing Choice C20 have similar accuracies compared with HC oxime-
ters in clinical settings. Knowing the characteristics of these oximeters 
could help give more access to universal health care, especially in low-
income countries or in situations where resources are exhausted.
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Introduction: The helmet is a well tolerated interface to deliver 
continuous positive airway pressure (CPAP) in hypoxemic patients. 
The improvement in oxygenation after helmet application may be 
explained by the recruitment obtained by positive end expiratory 
pressure (PEEP) or by the administration of a more accurate inspiratory 
fraction of oxygen (FiO2). When oxygen is administered with other 
devices (e.g. venturi masks, nasal cannulas) the patient may inhale a 
not predictable fraction of room air, thus decreasing the actual FiO2. 
At our institution, we have designed a ZEEP (zero end-expiratory 
pressure)-PEEP test to define if a patient benefits from the PEEP effect 
or from a the increased actual FiO2. The test consists in applying the 
helmet and comparing oxygenation parameters before and after the 
application of a PEEP valve.
Objectives: We aim to describe the use of ZEEP-PEEP test during hel-
met CPAP, performed to assess the relative oxygenation improvement 
attributable to the PEEP application.
Methods: We conducted a prospective physiological single-center 
study enrolling adult patients admitted to the ICU with clinical indi-
cation for treatment with helmet CPAP. Arterial blood gas data and 
vital parameters were recorded at three different time points: before 
the application of the helmet (1-PRE), after the application of the hel-
met without PEEP (2-ZEEP) and finally after the application of PEEP 
(3-PEEP). The FiO2 was maintained constant during the three steps. We 
defined a patient "PEEP responder" when we observed an improve-
ment in the ratio of arterial oxygen tension to FiO2 (pO2/FiO2) of more 
than 10% after the application of PEEP. A sample size of 100 patients 
was calculated. Parameters from the three steps were compared by 
Wilcoxon Signed Rank test, the Bonferroni correction was applied for 
multiple comparison.
Results: To date, 24 patients have been enrolled. Helmet CPAP was 
used in 20 patients after extubation and in 4 cases in the acute non-
intubated patient. Before helmet CPAP, oxygen was mainly delivered 
by Venturi mask (67%), 21% of patients were treated with high-flow 
nasal cannula and the remaining with reservoir mask. COVID-19 
related ARDS was the most frequent diagnosis among enrolled 
patients (48%). Compared to step 1—PRE, pO2/FiO2 ratio was signifi-
cantly improved during helmet CPAP both at the ZEEP and the PEEP 
step (p < 0,01). The percentage of “PEEP responders” was 38%. Figure 1 
shows the improvement in pO2/FiO2 ratio in PEEP responders and non 
responders.

Conclusion: In a population mainly characterized by patients with 
COVID-19 pneumonia ARDS in the post-extubation setting, oxygena-
tion was significantly improved with helmet CPAP. Performing the 
ZEEP-PEEP test allowed to assess the impact of PEEP on the improve-
ment of oxygenation during helmet CPAP. Our findings suggest that 
the improvement in oxygenation secondary to helmet application 
may also be due to the increase of the effective effective oxygen frac-
tion inspired from the patient and, only in a minor proportion of our 
population, an additional increase in the pO2/FiO2 ratio might be 
obtained by applying PEEP.
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Introduction: Since March 2020, over 40,000 patients have been 
admitted to Intensive Care Units in the UK with COVID-19 as the pri-
mary diagnosis (1). These patient numbers placed a huge burden 
on the National Health Service (NHS), particularly Intensive Care 
Units (ICUs). The management of patients with COVID-19 is primar-
ily supportive, with many patients needing respiratory support via 
non-invasive Continuous Positive Airway Pressure (CPAP) or Invasive 
Positive Pressure Ventilation (IPPV) (2). Early in the pandemic, studies 
from China, stated that in hospitalised patients with COVID-19, 42% 
developed an acute respiratory distress syndrome (ARDS) type ill-
ness with a subsequent mortality rate of 52% (3). In the UK, mortality 
in those patients requiring admission to the ICU was 42.4% (4). As a 
result of the severe hypoxia and ARDS-type illness suffered by COVID-
19 patients, the Surviving Sepsis Campaign’s COVID-19 subgroup rec-
ommended the use of Prone positioning in patients with COVID-19 
pneumonitis (5). Prone positioning is the action of changing a patient 
from a supine position to lying face down. Randomised controlled tri-
als have demonstrated that oxygenation and mortality can be signifi-
cantly improved in patients requiring IPPV for ARDS. As a result, prone 
positioning has been used for the management of ARDS for over 
40 years (4,6).
Objectives: To describe our experience of how we adopted prone 
positioning during the COVID-19 pandemic and how we improved 
efficiency and patient safety in our practice with experience using a 
multidisciplinary approach.
Methods: Patients admitted to our ICU with COVID-19 pneumonitis 
requiring IPPV were proned if their P/F ratio was < 20 kPa post intuba-
tion. We developed a proning standard operating procedure and edu-
cated staff to facilitate the prone positioning of all eligible patients. 
Prospective and retrospective data collection techniques were used. 
Datix reporting was used to identify any complications of proning.
Results: During the COVID-19 pandemic between March 2020 and 
February 2022, 367 patients were admitted to our ICU. Of these 
patients, 214 required IPPV. The median age of those proned was 
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60 years (47,73) with a median BMI of 33 (27,36). The length of stay for 
patients that required IPPV was 11.9 (6.6,21.3) days. 56.1% of patients 
survived to discharge from ICU. 174 of these patients underwent early 
prone positioning. The median number of days proned was 3 (2,5) 
with a median of 2 (1,4) consecutive days of proning. 89 (51%) patients 
developed pressure injuries, 10 (5.7%) patients with facial oedema, 
there were no cases of visual loss reported. There was 1 (0.6%) central 
line dislodgement. 2 (1.1%) patients had reported shoulder disloca-
tions, 7 (4%) of which developed a long-term nerve injury as a con-
sequence.  There were no accidental extubations or cardiac arrests 
reported in the prone position.
Conclusion: We adopted prone positioning as our mainstay of treat-
ment for intubated COVID-19 patients with refractory hypoxaemia. 
As we gained more experience we were able to adapt our technique 
to ensure better patient as well as staff safety. Prior to the pan-
demic, prone positioning has been used infrequently on our ICU. 
We developed an approach to education and the safety of proning 
that enabled us to include over 100 clinical and non-clinical mem-
bers of hospital staff that were new to the ICU environment within 
our ICU MDT. This allowed Critical Care trained staff to provide the 
specialist care required to patients without the additional time bur-
den associated with being part of the proning team. This enabled 
us to provide safe and effective patient care whilst proning multiple 
patients who met our unit criteria despite the enormous number of 
staff required.
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Introduction: A significant gap exists between ideal evidence-based 
practice and real-world application of evidence-informed therapies 
for patients with hypoxemic respiratory failure (HRF) and Acute Res-
piratory Distress Syndrome (ARDS). Pathways can help integrate and 
organize the use of evidence-based care and help overcome potential 
barriers.
Objectives: To assess the feasibility and acceptability of a multidisci-
plinary, stakeholder derived, evidence informed care pathway for the 
management of HRF and ARDS.

Methods: This study protocol was registered at  Clinicaltrials.gov: 
NCT04070053. One twelve bed medical-surgical ICU was used to pro-
spectively pilot this pathway using a quasi-experimental before and 
after study design. All mechanically ventilated patients admitted to 
the ICU were included in the study and received the pathway inter-
vention. There were no exclusion criteria for entry into in the pathway; 
however not all steps are be applicable to all patients. A pre-imple-
mentation period of 52 weeks (September 2018 to August 2019) was 
defined as the baseline period. Pilot implementation occurred over a 
four-week implementation period (August 2019 to September 2019). 
A 52-week post-implementation period (September 2019 to August 
2020) was used to assess feasibility and acceptability. To maximize 
adherence an implementation science-based based on identified bar-
riers was used and included  audit and feedback, education, training, 
clinical decision support, site champions, reminders, implementation 
support, and empowerment. The primary feasibility outcome was a 
composite fidelity score that measured adherence to 5 key steps of 
the pathway. Results were analyzed using segmented linear regression 
model based on patient level data and adjusted for age and median 
PF ratio within first 24 h of ventilation start. The primary acceptability 
outcome was the proportion of theoretical framework of acceptability 
constructs graded with a median score of 5 or above from a 7-point 
Likert scale, indicating agreement.
Results: A total of 429 patients were included in the preintervention 
period and 491 patients in the post-intervention period. The median 
age (interquartile range [IQR]) in the pre and post intervention peri-
ods were 60(45–70) and 57(45–67) respectively. The median SOFA 
(interquartile range [IQR]) in the pre and post intervention periods 
were 8(5–11) and 8(5–11) respectively. The frequency and proportion 
of patients with HRF in the pre and post intervention group was 294 
(68.5%) and 309 (62.9%) respectively. The frequency and proportion 
of patients with ARDS in the pre and post intervention group was 136 
(31.7%) and 142 (28.9%) respectively. The median composite fidelity 
score, as a measure of adherence to the pathway, increased in the post 
intervention period in comparison to the preintervention period in 
all mechanically ventilated patients (pre: 80[57–100] vs post: 100[67–
100], p < 0.001), as well as patients with HRF (pre: 67[43–92] vs post: 
80[60–100], p < 0.001) and ARDS (pre: 67[53–82] vs post: 76[60–94], 
p < 0.002). Driving pressure was lower in the post intervention period 
(pre: 13.0 [11.0–15.0] vs post: 11.0 [9.5–14.0], p < 0.001) as well as the 
mechanical power were lower in the post intervention period (pre: 23 
[18–30] vs post: 20 [15–25], p < 0.001). Exploratory analysis suggested 
that achieving a composite fidelity score of > 90% was associated with 
a lower median ICU length of stay (adjusted odds ratio 0.49 (0.41–0.57)
p < 0.001, as well as an increase in 28 day ventilator free days (adjusted 
odds ratio 1.15 (1.11–1.20), p < 0.001. 77 clinicians rated the pathway 
as acceptable in 7 out of 7 domains of acceptability.
Conclusion: A comprehensive care pathway for patients with HRF 
and ARDS is feasible and acceptable to clinicians. Adherence to the 
pathway may be associated with improved physiological and clinical 
outcomes. This study will inform a future cluster randomized stepped 
wedge implementation study to test the clinical effectiveness of this 
pathway.
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Introduction: Severe coronavirus disease 2019 (COVID-19) can lead to 
COVID 19-associated acute respiratory failure (CARDS). CARDS fulfills 
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the Berlin definition of acute respiratory distress syndrome (ARDS) but 
differs from other forms of ARDS. Inhaled nitric oxide (iNO) is a selec-
tive vasodilator of pulmonary arteries and may improve oxygenation 
by reducing pulmonary shunt fraction in severe ARDS.[1] Furthermore, 
iNO seems to inhibit coronavirus replication.[2] So far, little is known 
about the role of iNO in CARDS [3].
Objectives: The aim of this study was to assess, whether the use of 
iNO in CARDS could improve arterial oxygenation by pulmonary shunt 
reduction, decrease length of mechanical ventilation (MV), lower 
length of hospital/Intensive Care Unit (ICU)-stay and reduce 30-day 
mortality.
Methods: This retrospective, observational, monocentric cohort 
study was cleared by the local ethics authority and focused on adult 
COVID-19 positive patients, admitted to an ICU of a quaternary care 
hospital in Germany for respiratory failure between 03/2020–10/2021. 
All patients included were suffering from CARDS and were managed 
with lung protective MV as per ARDSnet recommendations[4], with 
dexamethasone as per Recovery trial[5] and proning[6] (if PaO2/
FiO2 ≤ 150 mmHg). iNO with 15 parts per million was initiated in case 
of PaO2/FIO2 < 200 mmHg according to the treating physician´s deci-
sion. Patients receiving iNO for right heart failure/pulmonary hyper-
tension were excluded from this study. The direct effect of iNO was 
assessed by comparing cumulative results of the last three consecu-
tive arterial blood gas (ABG) results (1–2 h apart) each before iNO and 
after iNO. Furthermore, demographic data, ABG results, length of MV, 
length of hospital/ICU-stay and 30-day mortality were compared in 
the iNO vs the non-iNO group.
Results: 56 CARDS patients were included in the study: 19/56 (33.93%) 
patients received iNO. In the iNO group vs non-iNO group 68.42% 
vs 70.27% were male (p = 0.56), mean age was 60.18 ± 15.37 vs 
64.32 ± 13.33 years (p = 0.1), mean body mass index was 32.31 ± 7.06 
vs 29.66 ± 7.97  kg/m2 (p = 0.23) and mean APACHE Score was 
24.53 ± 13.06 vs 21.95 ± 8.83 (p = 0.39). In the iNO group PaO2/FiO2 
ratio (151.37 ± 47.49  mmHg vs 138.80 ± 32.50  mmHg; p = 0.35) and 
shunt-fraction (23.02 ± 5.44 vs 23.74 ± 4.52, p = 0.66) did not dif-
fer significantly before and after application of iNO and furthermore, 
did not differ in the iNO vs the non-iNO group. In contrast, length of 
MV (589.98 ± 652.25 vs 255.35 ± 232.81; p = 0.01), length of ICU-stay 
(548.75 ± 396.92 vs 371.67 ± 264.30; p = 0–05) and 30-day mortality 
(84.21% vs 40.24%; p = 0.002) were increased in the iNO vs the non-
iNO group.
Conclusion: In this retrospective study, iNO did not improve oxygena-
tion or ventilation/perfusion mismatch in CARDS. In contrast, the use 
of iNO was associated with an increased length of MV/ICU-stay and 
increased 30-day mortality, most likely due to a more severe course of 
CARDS. Larger, randomized multicenter studies are required to prove 
this association.
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Introduction: Since second wave, High Flow Oxygen Therapy (HFOT) 
is a first line treatment for COVID-19 associated respiratory failure.
However, patients treated with HFOT may be exposed for a long time 
to high Fractions of Inspired Oxygen (FiO2), potentially leading to 
hyperoxic alveolar injuries.
Objectives: We aimed to determine whether intubating patients after 
HFOT failure was associated with a decrease in high FiO2 exposure 
within the 24 first hours following intubation.
Methods: Among 218 patients admitted for COVID-19 associated 
pneumonia in Medical Intensive Care Unit (ICU) at Besançon teach-
ing hospital between October 2020 and October 2021, 27 treated 
with HFOT for more than 24 h before intubation were retrospectively 
included. The number of hours exposed to FiO2 > 60% and > 90% dur-
ing the 24 h preceding intubation and the 24 h following intubation 
were calculated and compared.
Results: Most of the 27 patients were men, with a median age of 
71 years-old. Twenty-one patients performed awake prone positioning 
(PP) under HFOT. The median PaO2/FiO2 ratio was 79  mmHg before 
intubation, and 193  mmHg 24  h after protective ventilation using 
a median Positive EndExpiratory Pressure (PEEP) of 12 cmH2O. The 
median dynamic compliance of the respiratory system was 40 cmH2O. 
All ventilated patients benefited from neuromuscular blockade and PP. 
Seven (26%) died in ICU. The median number of hours with FiO2 > 60% 
decreased from 22,5 (Interquartile range – IQR – [20,0; 24,0]) within the 
24 h under HFOT preceding intubation to 6,0 [4,0; 9,8] within the 24 h 
following intubation, corresponding to a median difference of -15,0 
[-18,0; -8,8], statistically significant (p < 0,001).

The median number of hours with FiO2 > 90% decreased from 3,0 [1,3; 
15,5] to 2,0 [1,3; 3,0], corresponding to a median difference of -2,0 
[-10,0; 0,], statistically significant (p = 0,005).
Conclusion: Intubation itself likely doesn’t explain the decrease in 
FiO2. High PEEP, neuromuscular blockade, and prone positioning 
are confounding factors. FiO2 is also dependant from the target of 
oxygenation set as a goal. To the best of our knowledge, this study 
is nevertheless the first caring about this pragmatic issue. Its main 
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limitations are a retrospective and monocentric design, and a small 
sample size. To conclude, in COVID-19 patients treated with high flow 
oxygen therapy > 24 h, intubation is associated with a statistically sig-
nificant decrease in high FiO2 exposure. Whether intubation could 
decrease hyperoxic alveolar injury need to be investigated.
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Introduction: Recent evidence suggests that in patients infected with 
COVID-19, lung severity should be quantified by segments prior to 
bedside evaluations of the patient’s respiratory mechanics and alveo-
lar recruitment capacity, knowing what their characteristics are and 
relationship after an alveolar recruitment maneuver with PEEP titra-
tion in a world population is insufficient.
Objectives: To compare the characteristics of the alveolar recruitment 
potential based on ventilatory mechanics and segmental pulmonary 
severity by chest tomography after a pulmonary recruitment maneu-
ver with PEEP titration, in patients with SARS Cov-2 on admission to 
the ICU.
Methods: The study corresponds to a descriptive cross-sectional 
cohort design. A total of 42 patients (69% men, with 38% presenting 
more than 2 chronic diseases, age 51.4 [42.3 -63.0] years), were assigned 
into two groups prior to evaluating the inspiratory recruitability index 
( R/I index), high recruitment potential group (HRPG) (n = 21) and low 
recruitment potential group (LRPG) (n = 21), was compared with the 
assessment of severity index by chest tomography (CT- SS) and venti-
latory mechanics after a pulmonary recruitment maneuver with PEEP 
titration. The sample was expressed as median /interquartile range/ or 
frequency (percentage) as appropriate. For continuous variables with 
normal and non-normal distribution, we used the Student’s t-test and 
the Mann–Whitney test. For comparisons of categorical variables we 
used a chi-square test or Fisher’s exact test. respectively. Spearman’s 
correlation coefficient (rho) was calculated to compare the relationship 
of the variables. All data analyzes were performed with R software. Sta-
tistical significance was considered when p < 0.05.
Results: Patients with HRP have lower airway opening pressure 
(p = 0.029), higher PEEP (p = 0.027), lower driving pressure (p = 0.037) 
and lower mean pressure (p = 0.016), when evaluating CT – SS show 
significantly less severity in anterior (p = 0.003) and apical (p =  < 0.001) 
segments of the right lung and anterior (p = 0.029), apical (p = 0.043), 
superior (p = 0.009) and anterior basal segments (p = 0.006) left 
lung compared with LRP. When correlating ventilatory mechanics 
(LRP (rho = -0.116), HRP (rho = 0.431) and pulmonary severity (LRP 
(rho = 0.093), LRP (rho = 0.113) as a function of recruitment potential, 
we found no significant relationship.
Conclusion: Patients who have HPRG present better ventilatory 
mechanics and less pulmonary severity in relation to patients with LPRG, 
after a pulmonary recruitment maneuver with PEEP titration, allowing to 
know the characteristics and ranges of the Chilean population for the R/I 
index, with safe method that can be used at the patient’s bedside.
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Introduction: We previously demonstrated that COVID-19 patients 
show altered peripheral microcirculation, measured by means of non-
invasive near-infrared spectroscopy (NIRS) on skeletal muscle that are 
associated with the severity of ARDS [1].
Objectives: To evaluate the relationship between COVID-19 treat-
ments, ICU-mortality and systemic microcirculatory alterations of 
severe COVID-19 patients admitted to intensive care units (ICU).
Methods: Prospective observational study carried out in 10 intensive 
care units of Spain, Mexico, Brazil, Italy and USA (ClinicalTrials.gov 
NCT04689477). Severe COVID-19 patients admitted to the ICU due to 
hypoxemia, and with a clinical diagnosis of ARDS were included. Treat-
ments for COVID-19 disease, active or already administered, were com-
puted. Respiratory, hemodynamic, and microcirculatory parameters 
were simultaneously evaluated within the first week  of admission. 
Local tissue oxygen saturation (StO2), and local hemoglobin content 
(THC) were measured on the forearm (brachioradialis muscle) by means 
of NIRS (PortaMon, Artinis). A vascular occlusion test (VOT), consist-
ing in a three-minute induced ischemia, was performed to obtain 
dynamic StO2 parameters: deoxygenation rate (DeO2), reoxgenation 
rate (ReO2), and hyperemic response (AUCH). Patients were followed-
up until ICU-discharge or death.
Results: One hundred-and-thirty COVID-19 patients were stud-
ied. Administered treatments: corticosteroids (88.5%), low molecu-
lar weight heparin (65.4%), tocilizumab (22.3%), remdesivir (14%), 
hydroxychloroquine (3.8%), and convalescent plasma (3%). Only rem-
desivir distribution differed between ICU survivors and non-survivors 
(21% vs 0%, p 0.05). Patients with previous administration of remdesi-
vir showed less pronounced microcirculatory alterations (Table).

No-Remdesivir (n = 112) Remdesivir (n = 18)

Age (years) 57 ± 12 56 ± 13

Gender (male) (%) 64 88*

BMI 30 ± 5 32 ± 7

Days from hospital 
admission

8 ± 15 8 ± 8

Days from ICU admission 4 ± 4 4 ± 3

Invasive MV at inclu-
sion (%)

71 65

PF ratio (%) (n = 57) 183 ± 89 178 ± 70

SF ratio (%) 206 ± 84 209 ± 65

D-dimer (ng/mL) 5981 ± 13,358 5418 ± 13,163

Ferritin (ng/mL) 1478 ± 997 1052 ± 972

C-reactive protein (mg/
dL)

13.8 ± 18.1 5 ± 7.1*

StO2 (%) 68 ± 6 64 ± 4*

THC (U) 42 ± 15 50 ± 17*

DeO2 (%/min) -5.3 ± 2.1 -5 ± 2

ReO2 (%/min) 75 ± 39 82 ± 33

Hyperemia AUC (U) 7.8 ± 4.5 10.4 ± 5.4*

Conclusion: In our population, remdesivir treatment was associated 
with improved survival. Patients previously treated with remdesivir 
showed less pronounced microcirculatory alterations, although we 
cannot infer causality. Whether remdesivir improves the microcircula-
tion of severe COVID-19 patients deserves to be further explored.
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Introduction: The information regarding characteristics and venti-
latory results comparing the first(W1) and the second wave (W2) in 
Argentina are limited. The main objective of this study was.
Objectives: to describe general characteristics and ventilatory varia-
bles in covid 19 patients who required invasive mechanical ventilation 
(IMV) and compare differences between waves.  Secondarly, factors 
associated with mortality in intensive care unit (ICU) were studied.
Methods: We conducted a prospective observational cohort study 
that included patients older than 18  years infected with SARS- CoV2 
consecutively admitted to ICU with IMV between August 1, 2020, and 
Junes 30, 2021. We included 412 patients.
Results: We found statistically significant differences in age [W1 
64(55–72) versus w2 59 (50–66) years], presence of COPD [ W1 n = 42 
(19.8%) versus W2 n = 13(6.3%)], plateau pressure [W1 27(25–30) 
cmH2O versus O2 n = 24 (22–27) cmH2O], driving pressure (ΔP) [w1 
15 (13–17) cmH2O versus W2 12 (11–14) cm H2O] compliance [w1 40 
mLcmH2O (32–46) versus O2 = 33 mL/cm H 2 O (27–40)]; reintubation 
[O1 30.4% (n = 63/207) versus O2 13.7% (n = 28/205)]. We identified as 
independent factors associated with mortality the following variables: 
age [OR 1.07(95% CI 1.05–1.09)], the ΔP in the first 24 h [OR 1.19(95% 
CI 1.10–1.28)] and W2 [OR 1.81 (95% IC1.12–2.93); p = 0.015.
Conclusion: During W2 the patients were younger. It was possible to 
achieve ventilatory mechanics more adjusted to a protective ventila-
tion strategy. In conclusion, in the patients studied, age and ΔP were 
independent predictors of mortality.
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Introduction: Improvement in PaO2/FiO2 ratio (ΔP/F) is commonly 
viewed as marker of success and predictor of good outcome in proned 
patients with ARDS. Recently it has been suggested that this param-
eter has poor discriminatory power for mortality (1). There is con-
flicting data if this simple index could be used to predict outcome in 
COVID-19.
Objectives: To examine the clinical utility of PaO2/FiO2 improvement 
to discriminate between survivors and non-survivors.
Methods: Single centre, retrospective observational study involving 
all mechanically ventilated patients with COVID-19 induced ARDS 
between March 2020-April 2021, who had at least one session of prone 
positioning. Basic demographic data and ventilatory parameters prior 
to proning (PP), 1  h, 6  h, 12  h into the proning session then prior to 
supination (PS) were collected. Survivors were comapred to non-survi-
vors using Mann–Whitney U test and ANOVA with Welch modification 
for non-parametric data. ROC was plotted and AUC calculated for ΔP/F.
Results: 105 patients had at least one session of prone positioning, 
75% of these sessions were within 24 h of ICU admission. Male/female 
ratio was 85/19, median [IQR] age was 60 [14]. 97% of patients were 
ventilated in pressure regulated volume control mode. Overall ICU 
mortality was 56%. There was no significant difference between sur-
vivors and non-survivors in PEEP, FiO2 or PIP. P/F ratios were similar 
between the groups PP and during t proning, with significant within 
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group improvement. P/F (median [IQR]) was significantly higher before 
supination in the survivors (Table 1).
Table 1. P/F ratio of survivors and non-survivors

P/F ratio Survivors n = 46 Non-survivors n = 59 p-value

PP 14.5 [5.3] 14.3 [4.3] 0.703

1 h 19.5 [9.4] 17.1 [7.9] 0.574

6 h 22.4 [11.0] 19.0 [10.5] 0.117

12 h 22.3 [9.5] 20.0 [9.3] 0.053

PS 23.2 [12.5] 20.2 [9.6] 0.002

ΔP/F only showed poor to moderate discriminatory power AUC 0.648 
(95%CI 0.542–0.754).

Conclusion: Based on our data, P/F ratios improved significantly in 
both survivors and non-survivors with significantly better P/F in the 
former group with otherwise identical ventilatory parameters. How-
ever,  ΔP/F was not able to discriminate between the groups and 
should not be used as the main marker to evaluate the success and 
outcome of proning in COVID-19 ARDS.
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Introduction: Interstitial lung disease (ILD) secondary to COVID 
-19 has increasingly been described in ARDS COVID -19 critical care 
patients. The underlying pathology is not fully understood but might 
be associated with abnormal cytokine pattern and cell repair. Some 
authors report a positive response to high dose steroid treatment in 
critical care patients with COVID-19 ILD, yet evidence is lacking regard-
ing ICU outcomes.
Methods: One year (2021) retrospective study describing critical care 
patients admitted in two ICU’s of a portuguese hospital centre with 
COVID -19 ARDS who developed ILD with persistent and severe res-
piratory failure. The authors describe which respiratory support they 
had, steroid treatment (weigh-based or pulses), infectious complica-
tions and ICU outcome.
Results: During a one year period, 30 cases of ILD were diagnosed 
based on chest CT scan, persistent respiratory failure and exclu-
sion of infectious cause. Every patient had severe respiratory failure 
requiring invasive mechanical ventilation with or without Extracor-
poreal Membrane Oxygenation (ECMO). All patients received high 
dose steroid therapy with weight based or pulses. Infectious compli-
cations after steroid initiation included six cases of ventilator asso-
ciated pneumonia. Retrospective blind reporting of chest CT scan 
pattern classified patients into organizing pneumonia (OP) and other 
patterns. There were 8 (26,7%) with OP and 22 (73,4%) with other 
patterns. No deaths were observed in the OP group and 2 died with 
other patterns. Chi square analysis of data showed no statistical dif-
ference (p = 0.388).
Conclusion: COVID-19 associated ILD is a rare diagnosis in ARDS criti-
cal care patients and management remains a matter of debate. Larger 
studies are needed as well as prospective studies on the benefits of 
steroids in these patient’s outcome.
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Introduction: The COVID-19 pandemic is a global health crisis. It has 
preoccupied the world for the last two years because of its contagious-
ness and its important morbi-mortality. It causes pneumonia with 
acute respiratory distress syndromes requiring hospitalization in inten-
sive care.
Objectives: Our study aims to evaluate the epidemiological, thera-
peutic and evolutionary characteristics of patients with SARS-CoV-2 
pneumonia hospitalized in an intensive care unit.
Methods: This was a retrospective, descriptive study conducted in an 
intensive care unit. We included all patients hospitalized in an inten-
sive care unit with confirmed SARS-CoV-2 pneumonia during the 
period from march 2021 to September 2021. The clinic-demographic, 
biological, therapeutic and evolutionary data of the patients were 
recorded.
Results: 323 patients were enrolled. The mean age was 58 ± 12 years 
with a gender ratio of 1.15. The main history was hypertension and 
diabetes in 37,3% and 33,1% of cases. Obesity was found in 81 cases. 
A COVID-19 vaccination was received by 6 patients, 3 of whom had 
received a full course. The main signs were dyspnea (n = 207), cough 
(n = 169) and fever (n = 167). Median IGSII and SOFA scores were 30 
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[24–38] and 4 [3–5], respectively. Chest CT scans were performed in 
294 cases. The extent of involvement was between 50 and 75% in 112 
cases and between 25 and 50% in 84 cases. Pulmonary embolism was 
found in 81 cases (25%). The median PaO2/FiO2 ratio on admission 
was 105 [41–250]. High-flow oxygen therapy was required in 110 cases 
and non-invasive ventilation in 75 cases. Invasive mechanical ven-
tilation (IMV) was required in 26 cases on first day of admission. The 
invasive mechanical ventilation was required during hospitalisation 
in 116 cases. The median duration of IMV was 10 [1–40] days. Pneu-
mothorax was diagnosed in diagnosed in 43 cases. Weaning from IMV 
was noted in 30 cases, 8 of which were reintubated. The occurrence of 
nosocomial infections was noted in 135 cases. The use of vasoactive 
drugs was necessary in 43% of cases. Acute renal failure was noted in 
50 cases. The length of stay was 10 [2–42] days. The rate of mortality 
in the ICU was 45%. Multivariate analysis showed that independent 
predictor factors of mortality were age > 65 year, nosocomial infection, 
acute renal failure,thrombo-embolic events and invasive mechanical 
ventilation.
Conclusion: The use of invasive mechanical ventilation in COVID-19 
patients in the ICU was frequent. The mortality rate remains high.
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Introduction: A large proportion of ICU patients develop delirium, 
which has been identified as a serious complication of ICU stay. It has 
been associated with important outcomes, such as increased days on 
mechanical ventilation and length of ICU stay.
Objectives: The study aims to assess the incidence of delirium in 
Covid-19 ICU patients and its consequence in muscle strength. Sec-
ondary outcomes are days of mechanical ventilation (MV) and ICU 
length of stay in patients with delirium.
Methods: All patients admitted in the Covid-19 ICU of General Hospital 
of Chalkida that were mechanically ventilated for > 48 h were included 
in the study. Exclusion criteria were: history of mental disease, brain 
injury, hearing problems and end of life patients. Confusion Assess-
ment Method for the Intensive Care Unit (CAM-ICU) was used to assess 
the presence of delirium. Manual Muscle Strength Test (MMST) was 
used to evaluate muscle strength and MRC scale for the clinical diag-
nosis of ICU acquired weakness. All were assessed at weaning period.
Results: Ninety-six Covid-19 critically ill patients (F:40/M:56, 
58.3 ± 14.3  years) were included from 11/2020 till 2/2022.The pres-
ence of delirium during weaning time reached 51%. Patients had Sofa 
score: 5 (5–7) [median (IQR)] and significant reduced muscle strength 
38 ± 12. Patients diagnosed with delirium had significantly reduced 
muscle strength (35.8 ± 12 vs 44.4 ± 6, p < 0.01), increased days under 
MV (9.7 ± 1.2 vs 2.7 ± 0.5, p < 0.01) and ICU stay (16.7 ± 3.5 vs 4.5 ± 0.8, 
p < 0.01).
Conclusion: These descriptive data underline the increased incidence 
of delirium and its serious effects in Covid-19 critically ill patients. Fur-
ther studies are needed to fully investigate the risk factors of these 
patients and the long-term effects.
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Introduction: Exercise limitation reported in COVID-19 patients who 
survived a stay in intensive care unit (ICU) and in long COVID patients 
has been poorly explained.
Objectives: The aims of this retrospective study were to assess exer-
cise capacity using cardiopulmonary exercise testing (CPET) coupled 
to an oxidative stress assessment in COVID-19 ICU survivors, and to 
compare their CPET profile to patients complaining of long COVID 
after mild disease.
Methods: Adults surviving an ICU stay ≥ 7  days for a severe COVID-
19 pneumonia and attending our follow-up clinic 3  months after 
discharge (ICU group), and previously healthy patients complaining 
of persistent exercise intolerance after a mild COVID-19 that did not 
require hospitalization (LC group) were included. Parameters of CPET 
on a cycle ergometer were collected at rest, at anaerobic threshold 
(AT), at peak exercise and during recovery. In addition, blood biomark-
ers of systemic inflammation (C-reactive protein (CRP), myeloperoxi-
dase (MPO)) and oxidative stress status (OSS, including vitamin C, thiol 
proteins (PSH), glutathione peroxidase (GPx), copper/zinc ratio, total 
hydroperoxides (ROOH)) were determined simultaneously in some 
patients of ICU group. Data are expressed as median and quartiles.
Results: A total of 54 patients were included: 31 in ICU group (21 
males, 61 [54–67]y, BMI 32.9 [30.1–34.8] kg/m2, ICU stay 15.4 [9.7–
25.6]d) and 23 in LC group (7 males, 44 [37–50]y, BMI 25.8 [22.3–30]
kg/m2). In ICU group, at rest, oxygen uptake (VO2) was elevated (8 
[5.6–9.7] ml/min/kg). AT was reached early, at 81 [72.5–87.2]% of peak 
VO2. Maximum effort was reached at low values of workload and 
VO2 (66 [40.9–79.2]% and 74.5 [62.6–102.8]% of respective predicted 
maximum values). Ventilatory equivalent for carbon dioxide remained 
within normal ranges. Cardiac response was appropriate with a nor-
mal oxygen pulse profile and an appropriate chronotropic adaptation. 
Metabolic efficiency was low: 15.2 [12.9–17.8]%. The 50% decrease in 
VO2 after maximum effort was delayed, at 130 [120–170] sec, with still 
high respiratory exchange ratio (1.13 [1–1.2]). Three months after ICU 
discharge, CRP was into normal ranges (1.95 [0.95–2.69]mg/L), while 
MPO was elevated (92 [75.5–106.5]ng/mL). OSS was altered with low 
PSH concentration (296 [260–360] µM), increased GPx concentration 
and copper/zinc ratio (respectively 64.5 [61.7–90]UI/g and 1.18 [0.95–
1.24]). ROOH was abnormally high in 50% (5/10) of the tested patients. 
LC patients were tested 12 [5–14] months after infection. They ben-
efited from a complete clinical assessment before CPET, and none of 
them presented cardiopulmonary sequelae of COVID-19 infection. At 
CPET, they reached peak workload and VO2  predicted values. How-
ever, their metabolic profile was similar to ICU group at a lesser extent: 
high resting VO2  (6.1 [4.4–7.6] ml/min/kg), early cardiopulmonary 
adaptation to effort (AT at 85 [75–91]% of predicted maximum VO2), 
low metabolic efficiency (22 [21.5–23.5] %) and delayed and incom-
plete recovery.
Conclusion: Exercise capacity was reduced 3  months after a critical 
COVID-19, due to an altered metabolic profile, in a context of per-
sistent inflammation and oxidative stress. To a lesser extent, similar 
exercise and metabolic abnormalities were observed in LC group, sug-
gesting a common inflammatory pathogenesis.
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Introduction: Changes in inferior vena cava (IVC) diameters according 
to the respiratory cycle are clinically used to estimate the value of cen-
tral venous pressure and to anticipate the probability of fluid-respon-
siveness in critically ill patients. In spontaneously breathing patients, 
an IVC collapsibility index (CI) higher than 40%-48% (according to 
various studies) has been used as cut-off for fluid responsiveness. 
Imaging of the IVC is usually performed via sub-costal (SC) approach 
with a sagittal view of the vessel. However, the SC imaging may not 
be feasible under several conditions (laparotomy, mediastinal drains, 
obesity); in such cases, the coronal trans-hepatic (TH) visualization of 
the IVC may represent an alternative for the evaluation of fluid-respon-
siveness. Whether this ultrasound approach for IVC visualization is 
interchangeable remains debated. Moreover, artificial intelligence (AI) 
software have been implemented in modern ultrasound machines to 
perform automated real-time calculation, and the use of this software 
may be clinically helpful.
Methods: We performed a prospective study aimed at comparing the 
IVC size and its variation according to the respiratory cycle in the two 
anatomical sites (SC and TH). We compared results obtained with both 
standard M-mode calculation and AI assessment in a population of 60 
healthy young adults, after obtaining their informed consent. Imaging 
was obtained by a single experienced operator with GE Venue Go R2 
ultrasound machine model. IVC diameters (min and max) were meas-
ured manually by the operator and automatically by the AI. Collaps-
ibility index was measured as (Diameter Max–Min)/Diameter Max. Vital 
parameters and anthropometric data were also recorded. The Bland–
Altman analysis was performed to evaluate the mean bias between 
measurements and to calculate the limits of agreement (LoA) with 
confidence interval at 95%.
Results: Of the 60 volunteers, two patients did not have both SC and 
TH windows (3.3%), and for further three (5%) it was not possible to 
obtain the TH visualization. The mean bias with 95% LoA are shown in 
Table 1 and divided according to the method of calculation.

Conclusion: Comparing two different sites of measurement of the IVC, 
we found clinically significant differences between the estimation of 
the vessel size and variation over the respiratory cycle in spontane-
ously breathing volunteers. These differences were apparent with 
both standard M-mode calculation and with assessment performed 
with the aid of AI. Although the mean bias seemed reduced by the use 
of the AI, the LoA remained very large. As per previous smaller stud-
ies, our study does not support the interchangeability of SC and TH 
approach for IVC visualization.
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Introduction: In the context of the pandemic, treatment for respira-
tory failure in COVID-19 included the therapeutic possibilities of non-
invasive ventilation (NIV), in the modalities of continuous positive 
airway pressure (CPAP) and bilevel positive pressure (BiPAP), as well 
as, the use of high-flow nasal oxygen therapy (HFNO). It is currently 
believed that both NIV and HFNO can avoid the need for intubation 
or invasive ventilation by providing additional inspiratory support and 
being indicated mainly when hypoxaemia is associated with a modest 
worsening of ventilation needs and the need to increase alveolar ven-
tilation or reduce the workload of the respiratory muscles.
Objectives: The purpose of this paper is to analyse the use of non-
invasive ventilation (HFNO and NIV) in the management of patients 
with SARS-CoV-2 pneumonia admitted to the intensive care unit (ICU).
Methods: Retrospective analysis referring to all patients with SARS-
CoV-2 Pneumonia submitted to non-invasive ventilatory support 
admitted to the ICU between March 1, 2020 and March 1, 2021.
Results: 74 patients were admitted who underwent non-invasive ven-
tilatory support (HFNO and NIV). At the time of starting HFNO and/or 
NIV all patients had PaO2/FiO2 ratio > 150. Median age was 67  years 
and 81% were male. All patients had at least one comorbidity to be 
highlighted: Hypertension 78.4%, Obesity 50%, Diabetes Mellitus 
40.5%, Obstructive Sleep Apnoea Syndrome 13.5% and Cardiovascular 
Disease 12.2%. HFNO was used in 36.5% of patients and 77% in NIV, 
and 10 patients alternated between HFNO and NIV. The mean duration 
of HFNO and NIV was 1.39 and 4.77 days respectively and 78.4% of the 
patients needed to escalate ventilatory support to invasive mechani-
cal ventilation (IMV). The mean PaO2/FiO2 ratio at the time of orotra-
cheal intubation was 92 and the mean time between starting NIV and 
IMV was 2.91 days. The mean length of stay was 14 days and the mean 
APACHE and SAPS scores were 20.7% and 46.4%, respectively. The 
mortality rate was 37.8%.
Conclusion: The use of non-invasive ventilation, especially in  situ-
ations of high critical patient care needs, as happened during the 
second wave of the COVID-19 pandemic in Portugal, helped to avoid 
intubation and invasive mechanical ventilation in some patients. 
However, in the absence of clinical and blood gas improvement, 
monitoring should be very strict and IMV should be considered more 
promptly.
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Introduction: After intubation and mechanical ventilation, the pri-
mary treatment goal is to restore patient’s ability to breath inde-
pendently. Defining suitable candidates for weaning is of critical 
importance in clinical practice. Commonly, blood gas analysis param-
eters (P/F ≥ 150 with FiO2 ≤ 0.4), ventilatory parameters (Tidal Volume 
between 5 and 8 ml/predicted body weight, PEEP ≤ 8, respiratory rate 
between 15–30 breaths/min) and calculated parameters such as Rapid 
Shallow Breathing Index, are used to identify patients who may be eli-
gible for weaning.
Objectives: To evaluate if adding Work of Breathing (WOB) to the 
common clinical parameters should have helped the clinicians to eas-
ily identify patients at high risk of weaning failure.
Methods: A brief trial of proportional assist ventilation plus (PAV +) 
(30  min) with 15% of assistance was performed in patients already 
judged eligible for weaning according to clinical parameters. WOB was 
recorded every 5 min during the trial. According to the manufacturer’s 
indications, WOB was defined LOW (< 0.3 Joule/liter), NORMAL (0.3–0.7 
Joule/liter), HIGH (> 0.7 Joule/liter).
Results: Weaning was performed in 102 patients. A preliminary data 
analysis was conducted in 63 patients. In this cohort of patients WOB 
was normal in 71.4%, low in 3.2% and high in 25.4%. The percentage 
of weaning failure and success in the normal and high WOB class are 
shown in Figure 1.

Conclusion: In patients with high WOB, the weaning failure rate was 
significantly higher as compared with patients with normal WOB. Clini-
cal parameters may not be sufficient to identify patients at high risk of 
weaning failure. Further studies are needed to evaluate if respiratory 
mechanics measurements and other parameters may have a role in 
predicting weaning failure.
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Introduction: Veno-venous extracorporeal membrane oxygenation 
(V-V ECMO) is a recommended option for the support of patients 
with severe acute respiratory failure associated with COVID-19 pneu-
monitis. During the pandemic, we started V-V ECMO support of these 
patients from March 2021 at our centre.
Objectives: The aim of this study was to determine the intensive care 
unit (ICU) and in-hospital survival, duration of extracorporeal support, 
ICU and hospital length of stay and rates of complications.
Methods: A retrospective analysis of the pre-ECMO demographics, 
respiratory parameters and the outcome variables of all COVID-19 
positive patients who received V-V ECMO support from March 2021 to 
April 2022 was performed.
Results: Eighteen patients were included in the analysis (5 women, 
age 44 ± 10  years, Apache II score 14 ± 6). Three women were in the 
immediate postpartum period, five patients were retrieved and trans-
ported to our department on mobile ECMO, two patients were decan-
nulated but still in the ICU at the time of this report. The patients had 
their first positive SARS-CoV-2 PCR test 12 ± 8 days before admission, 
and were already hospitalised for 9 ± 7 days. Fifteen patients received 
non-invasive ventilation for 6 ± 6  days, two high-flow nasal oxygen 
therapy, each for one day. They were intubated and received invasive 
mechanical ventilation for 4 ± 4 (0–18) days prior to ECMO initiation. 
Prone position was applied in 15 cases. The Lung Injury Score was 
3,2 ± 0,3, the PaO2/FiO2 ratio was 71 ± 19  mmHg. A femoro-jugular 
configuration was applied in 17 cases and femoro-femoral configura-
tion in 3 cases, 2 patients had 2 ECMO runs. During the 20 ECMO runs, 
31 oxygenators were used. The duration of V-V ECMO support was 
26 ± 20  days, and the longest run lasted 70  days. The patients were 
mechanically ventilated for 29 ± 21  days. ICU and hospital length of 
stay was 38 ± 27 (1–94) days and 42 ± 29 (1–97) days, respectively. 
11 patients were successfully weaned from ECMO and decannulated. 
ICU survival was 56% (9/16), in-hospital survival was 50% (8/16) at the 
moment of the report. The most common complications were major 
bleeding (11 patients) and super-infections. All patients discharged 
from the hospital are in good physical and neurological condition.
Conclusion: At our department, during the last three waves of the 
COVID-19 pandemic similar results to that reported by the Extracor-
poreal Life Support Organisation COVID-19 Registry were achieved.
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Introduction: Weaning is an art of gradual liberalization from the 
ventilatory support after the resolution of primary illness. Thoracic 
fluid content measured by cardiometry has a promising role and 
can be used as an adjuvant non-invasive tool in predicting weaning 
failure.
Objectives: Primary objective: To evaluate the role of thoracic fluid 
content (TFC) during spontaneous breathing trial for prediction of 
weaning outcome.



Page 169 of 236ICMx 2022, 10(Suppl 2):39
 

Secondary objective: To analyse the correlation between TFC and 
extravascular lung water index (EVLWI). To analyse if the lung ultra-
sound score, echocardiographic parameters and NT Pro BNP measured 
before SBT either alone or in combination can predict weaning failure.
Methods: Study Design: A prospective observational study. Study Set-
ting: Intensive Care Unit of All India Institute of Medical sciences, New 
Delhi. Study Population: Adult patients who were eligible for a sponta-
neous breathing trial after 48 h of mechanical ventilation.
Inclusion criteria
1. Patients on mechanical ventilator for more than 48 h.
2. All patients considered eligible for a SBT by the attending physician as 

per standard ICU protocol: FiO2 < 0.5, PEEP ≤ 5 cm H2O, PaO2 /FiO2 > 200, 
respiratory rate < 30 breaths per minute, alert and cooperative and 
hemodynamic stability in the absence of high doses of vasopressor 
therapy.

Exclusion criteria
1. Patients on short term mechanical ventilation for less than 48 h in the 

immediate postoperative period.
2. Patients aged < 18 years
3. Patients with spinal cord injury above T8 level
4. Presence of significant cardiac arrhythmia
5. Patients with diaphragmatic paralysis
6. Patients planned for prophylactic noninvasive ventilation after 

extubation.
7. Patients in whom a suitable ultrasonographic image could not be 

obtained for lung, diaphragm and cardiac measurements.
Results: Thoracic fluid content with a Cut off > 33 kohms-1 has an abil-
ity to predict weaning outcome with a sensitivity and specificity of 
52.94% and 86.05% withAUROC:0.692(0.560 – 0.805).TFC has a high 
negative predictive value of 82.2% and a positive predictive value of 
60%.There was a significant positive correlation between Pre SBT tho-
racic fluid content and Pre SBT EVLWI with correlation coefficient of 
0.286.Similarly there was a statistically significant positive correlation 
between post SBT TFC and post SBT EVLWI, Post SBT TFC and post SBT 
PVPI with correlation coefficient of 0.567, 0.483 respectively.
Conclusion: Thoracic fluid content with a Cut off > 33 kohms -1has 
an ability to predict weaning failure. Higher TFC is strongly associated 
with weaning failure. TFC has a high negative predictive value there-
fore it can be used as screening tool for ruling out weaning induced 
pulmonary edema. There was a good correlation between TFC and 
EVLWI and hence it can be used as a surrogate for assessment of 
extravascular lung water.
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Introduction: The diagnostic criteria for Acute Respiratory Distress 
Syndrome (ARDS) utilize the arterial partial pressure of oxygen (PaO2)/
fraction of inspired oxygen (FIO2) (P/F) ratio measured by arterial 
blood gas analysis to assess the degree of hypoxemia. the pulse oxi-
metric saturation (SpO2)/FIO2 (S/F) ratio can be an effective, noninva-
sive surrogate for the P/F ratio in monitoring ARDS gravity.
Objectives: We aim to assess eventual correlation between S/F and 
P/F ratios to determine severity predictive abilities, among ARDS 
COVID-19 patients.
Methods: We conducted a retrospective descriptive study, including 
all critically ill COVID 19 patients meeting ARDS criteria, from Septem-
ber 2020 to December 2021. Were recorded P/F and S/F ratios, 1  h 

after implementation of mechanical ventilation. A scatterplot of S/F 
vs P/F ratios was utilized to determine the linear relationship between 
the two measurements. The equation for this regression line was 
employed to determine threshold values for S/F ratios correlating with 
several P/F ratios (300,200 and 100 defining mild, moderate and severe 
ARDS). This equation was: S/F = 44.21 + 0.76*P/F (p < 0.001. S/F values 
were examined as a substitute of P/F ratio to assess the ARDS severity.
Results: Were included 172 patients. Gender ratio was 1.64. Mean 
SAPS II, APACH II and ISARIC 4C scores were, respectively, 24.6 ± 8.8, 
7.9 ± 4.5 and 9.16 ± 3.3. The most frequent comorbidities were: obesity 
(50%) with a mean body mass index of 30.6 ± 8.2, diabetes (40.1%), 
hypertension (38.4%) and respiratory diseases (22.7%). Means of both 
S/F and P/F ratios were, respectively, 103.12 ± 64.4 and 123.85 ± 65. 
Ninety-six patients (55.8%) had needed orotracheal intubation. Mean 
length of hospital stay was 10 ± 6.6 days [1–40]. Global mortality was 
59.3%. the P/F severity classifying ratios of 300, 200 and 100 corre-
sponded respectively to S/F ratios of 272.21, 196.21 and 120.21. Con-
cordance equation was able to identify severe ARDS (90% sensitivity 
and 75.9% specificity); moderate ARDS (49.2% sensitivity and 84% 
specificity) and mild ARDS (45% sensitivity and 90% specificity).
Conclusion: SF ratio is a reliable noninvasive surrogate for P/F ratio to 
identify patients with ARDS with the advantage of replacing invasive 
sampling by non-invasive pulse oximetry.
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Introduction: Till date, the benefit of using dual control ventilation 
modes in spontaneous  breathing trials has been conflictin(1), many 
trials were done to evaluate different modes for weaning yet most of 
them showed no benefit over traditional PSV mode(1) volume support 
Ventilation (VSV) is a pressure-limited mode that uses a target tidal vol-
ume and minute ventilation for feedback control. Thus, the level of pres-
sure support is continuously adjusted to deliver the preset tidal volume.
Objectives: the purpose of this study was to compare the efficacy 
of pressure support ventilation mode(PSV) and volume support 
ventilation(VSV) mode as strategies for discontinuation of mechanical 
ventilation and extubation.
Methods: We performed a randomized trial and enrolled 50 patients 
in a general intensive care unit having readiness and eligibility criteria 
of SBT., all eligible patients were allocated into one of two groups in 
the SBT: conventional pressure support ventilation (PSV, 10 cmH2O)
(25 patients), or VSV with target volume 6 ml /kg IBW(25 patients) for 
2 h. Tolerance of the breathing trial served as a basis for the decision to 
wean the mechanical ventilation and remove the endotracheal tube. 
Extubation failure was considered if reintubation was necessary or if 
the patient required non-invasive ventilatory assistance (both within 
48  h). Oxyegenation index and dyssynchrony index were also meas-
ured before, during and after the SBT trial in both groups.
Results: There were no differences between both groups in the base-
line characteristics. There were also no differences in the pre SBT trial 
hemodynamic and respiratory measures between both groups. We did 
not observe any difference between both groups regarding the toler-
ance of the breathing trial and the success of weaning(17 in the PSV vs 
16 in the VSV group p 0.76), the extubation failure(4 in the PSV group 
vs 2 in the VSV group P 0.66), and oxygenation index after the trial yet 
the patient ventialtor dyssyncrony index was lower in the VSV group 
compared to the PSV group.
Conclusion: Using VSV mode in SBT compared to PSV mode did not 
reduce the extubation failure nor improved the tolerability of the trial 
yet it improved the dyssynchrony index during the trial.
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Introduction: Prone position reduces mortality in severe Acute Res-
piratory  Distress  Syndrome (ARDS)  patients  [1].  Previous stud-
ies  showed that the use of prone positioning  (PP)  in patients with 
ARDS on venovenous extracorporeal membrane oxygenation 
(vv ECMO) improve respiratory mechanics and gas exchange [2] and 
might be associated with lower mortality  [3,4].  The benefit 
of  PP  might reduce over time, as the lung may develop  progressive 
organization and fibrosis  [5]. We hypothesized that  Early  PP  during 
extracorporeal support may be associated with a a greater improve-
ment of the  respiratory system  compliance  (Cpl,rs)  and better out-
comes compared with late PP.
Objectives: The aim of this study was to assess the association of tim-
ing to PP  during vv ECMO  and  the  probability of being discharged 
alive from the intensive care unit (ICU) at 90 days.
Methods: We analyzed individual data from five original studies 
which included patients who underwent prone positioning during 
ECMO. Patients who underwent PP ≥ 6 days after the ECMO start were 
included in the Late PP group. Adjusted COX-proportional models by 
using pre-defined covariates selected a priori [3] were used to explore 
the independent association of the time to PP with the probability of 
being discharged alive from the ICU at 90 days.
Results: 300 patients were included, 77 in the Late PP and 223 in the 
Early PP group. When time to PP was analyzed as a continuous vari-
able,  the longer the time to PP during vv ECMO, the lower the prob-
ability of being discharged alive from the ICU  (adjusted  HR 0.90 
for each day increase—95%  CI  0.87–0.93).  PP  was associated with 
improvement of  Cpl,rs over time  only in the Early PP group (4 ± 9 
vs 0 ± 12  ml/cmH2O in the Late PP group,  group-by-time interac-
tion p = 0.04). The unadjusted cumulative 90-day probability of being 
discharged alive from the ICU was 60 vs 37% in the  Early vs Late PP 
group (log-rank test, p < 0.001). The adjusted hazard ratio for being dis-
charged alive from the ICU in the Early vs Late PP group was 2.60 (95% 
CI, 1.95–3.48, p-value < 0.001).

Conclusion: In a large cohort of ARDS patients receiving veno-
venous extracorporeal support, Early PP during ECMO led to a greater 
improvement of the Cpl,rs over time whereas Late PP group did not. 
Furthermore, Early PP group was independently associated with 
a higher probability of being discharged alive from the ICU at 90 days.
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Introduction: Reverse triggering (RT) is a patient-ventilator asyn-
chrony in which the respiratory center is activated in response to pas-
sive lung inflation, and attributed to reflex phenomena (1). We have 
observed a similar phenomenon during effort initiated by the patient 
associated with forced expiration, for which we adopted the term 
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"Pseudo-Reverse Triggering", which can be accompanied by double 
cycling (2). This interaction patient-ventilator can have consequences 
such as the development of P-SILI. To our knowledge, this case series 
represents the first description of this new form of patient-ventilator 
asynchrony.
Objectives: To describe the features of this asinchorony  associated 
with forced expiration during spontaneous breathing modes.
Methods: Prospective observational study of all patients admitted 
at ICU (January to May 2020) mechanically ventilated more 72H, dur-
ing spontaneous Pressure support mode. Apparent RT was inspected 
visually on monitoring of flow, airway pressure (Paw), esophageal (Pes) 
with available gastric or intra-vesical pressure (Pgas, iVP), and the phys-
ical examination evidenced forced expiration. The ethics committees 
approved the original clinical study, including in RT-PSV 2017. Demo-
graphic, and data clinical, were collected. Apparent RT was defined as 
a pattern in which an inspiratory effort of the patient occurred over a 
specific and repetitive phase of each ventilator cycle initiated by the 
patient. The characteristic of this patient-ventilator relationship was 
identified. Data Acquisition: Flow was measured with a Fleisch pneu-
motachograph, Paw, Pes, and Pgas (probe, Nutrivent Sidam®) were 
connected to differential pressure transducers (range ± 50  kPa). iVP 
by Edwards® TruWaveTM transducer. Sampling at 1045  Hz. The time 
of recording was 60 min. Physiological measurement: Phase angle, the 
effort of forced expiration (PTPgas), and effort in regular cycles (PTPes). 
The phase angle of delay of sequential effort. Data were analyzed by 
descriptive statistical methods.
Results: Of the 27 pts with force expiration, 8 cases (29%) showed 
apparent RT (Pseudo-RT); of which 5 (62.5%) were male, age 61 
(57.75–61). Diagnosis: Lung transplantation 4 (50%), ARDS pneumo-
nia 2 (25%), Abdominal surgery 1 (12.5%), Meningitis 1 (12.5%). Days 
on ventilator 7 (5–8). Phase angle 86.5º (77.75–100.89). Breath-Staking 
66.66% of the cases. PTPgas 187.5 cmH2O*s/min (134.75–217.75). 
Sedation level: RASS -2–3.  Figure  1: Representative case of Pseudo-
Reverse triggering due to forced expiration.

Conclusion: Pseudo-reverse triggering is an asynchrony that can be 
generated by the release of forced expiration during modes of spon-
taneous ventilation. This phenomenon may be responsible for uncon-
trolled trans-alveolar pressure, especially in cycles with double cycling, 
with overdistention and stretching that favor P-SILI.
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Introduction: Many observational studies have suggested that obe-
sity confers an increased risk of morbidity–mortality in the general 
population and may compromise prognosis in critically ill patients.
Objectives: The aim of our study was to determine whether obesity is a risk 
factor for poor outcome in patients afected by COVID-19 admitted to ICU.
Methods: This study was performed at the hospital ICU, a 22-bed sec-
ondary ICU in Tunisia. It was a retrospective study enrolled between 
1st March 2021 and 31st September 2021 in patients with confrmed 
RT-PCR Covid19. Body mass index (BMI) was used as indicator for obe-
sity status. Simplifed Acute Physiology Score (SAPS II), Acute Physiol-
ogy and Chronic Health Evaluation II (APACHE II) scores, comorbidities, 
invasive mechanical ventilation requirement, ICU length of stay and 
mortality were evaluated. Patients were divided into two groups: G1: 
obese, BMI ≥ 30 kg/m2 and G2: non-obese, BMI < 30 kg/m2.
Results: During the study period, 323 patients with COVID-19 pneumo-
nia were admitted. A total of 197 patients (61%) with BMI-defined obe-
sity were included in G1, and 126 (39%) were assigned to G2. Median 
age was 59 [34–90] years in G1, and 53 [25–85] in G2.Demographic data 
and comorbidities (sex ratio, SAPS II, APACHE II, hypertension, diabetes, 
chronic respiratory failure) were similar between the 2 groups. There was 
significant difference between PaO2/FiO2 ratio at admission between 
group 1: 107 ± 36,6 mmHg and group 2: 102 ± 25 mmHg, p < 0.001. At 
admission, non-invasive mechanical ventilation was prescribed in 170 
patients (86.2%) in group 1, and in 73 (59,3%) in G2 with p = 0.14. Obe-
sity does not represent limiting factor for awake prone position: instead 
the obese patients were more adherent to the prone position in sponta-
neous ventilation (67,5 vs 65,4%; p = 0,426). No adverse efects as pres-
sure ulcer were observed. Length of ICU stay was similar in two groups 
(11,2 ± 8.4 day [2–30] vs 10.3 ± 6.9 day [2–28]). No signifcant diferences 
were observed in need to invasive mechanical ventilation (58,5% vs 
54,1%; p = 0.39) and mortality (58,3% vs 51.4%; p = 0.11).
Conclusion: Obesity conferred an increased risk for intensive care unit 
admission, but it did not seem to be associated with increased risk for 
need for invasive mechanical ventilation, or infuence ICU length of 
stay and/or mortality.
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Introduction: In these Covid years beyond the shock of the initial 
months(1) we have improved progressively the management of covid 
pneumonia and our knowledge of the Sars Cov2 is totally different 
than the beginning of the pandemic (2). Now we know that covid 
infection is a systemic pathology and we can identify it only during 
the hospitalization such as thrombotic microangiopathy (3,4), but also 
after the hospital discharge from hospital(5) and postmortem with 
autopsy which had shown cerebral, hepatic, heart and kidney damage 
(6).
Objectives: We would describe the difference among vaccinated 
and not vaccinated(7) patients in pre-covid setting, during hospital 
and ICU admission and the mortality rate and we would evaluate if a 
longer stay at home could provoke not only a respiratory worsening 
but also a systemic failing.
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Methods: This is a monocentric retrospective descriptive study. We 
admitted critically ill patients in emergency ward then in ICU with 
confirmed SARS-CoV-2 pneumonia. Patients were divided in two 
groups: not vaccinated (no vax) and vaccinated (vax). Who received at 
least two doses of the SARS-CoV-2 vaccine were included in the vax 
group. We analyzed for every patient: the time between the begin-
ning of covid-19 symptoms and the admission in Hospital; the Charl-
son Comorbidity Index (CCI)(8); the CT severity score (CT-SS) (9) for the 
first CT during the admission in hospital and the Saps II in ICU (10). The 
time of study was from 1 November to 15 of January 2022. Categorical 
variables are presented as numbers and proportions and were com-
pared using Pearson’s χ2.
Results: 54 consecutive patients admitted in ICU during the time of 
study, 36 were not vaccinated (66,6) while 18 (33.3%) were vaccinated. 
Vax patients were older with 76 of median age, versus 60 for no vax 
(p0,004); went in Hospital after 4  days of symptoms, instead the no 
vaccinated after 7 days (p0,020); and they had a CCI of 5 versus 2 for 
no vax. The CT-SS was 10 for vax and 13 no vax group (p0,07). Saps II 
in ICU was 35 for no vax and 39,5 for vax group (p0,051); the mortality 
was 27,7% for vax and 38,8% for no vax patients (p 0,4).
Conclusion: Patients no vax during their “stay at home and wait” had 
a fast worsening such that when they were admitted in emergency 
department and the ICU, they had the severity scores and mortality 
like vax patients although older and with higher CCI. Patient no vax 
who died had a higher BUN compared survived. It could be an early 
marker of systemic worsening and it could help clinicians to start 
with intensive treatment instead to manage early only the respiratory 
system.
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Introduction: Fibrinolysis is contraindicated in patients with pulmo-
nary embolism (PE) who present with risk factors for severe or poten-
tially life-threatening bleeding events. Catheter-guided mechanical 
thrombectomy does not require the use of fibrinolytic agents and 
represents a promising interventional treatment option in this patient 
group. However, clinical data on its safety and effectiveness are 
lacking.
Objectives: This sub-analysis of the FLASH registry (NCT03761173) 
aimed to evaluate the safety and effectiveness of the FlowTriever Sys-
tem (Inari Medical, Irvine, CA) in PE patients with contraindications to 
fibrinolysis.
Methods: Up to 1,000 all-comer PE patients are being enrolled in 
FLASH and followed through 6  months post-treatment with the 
FlowTriever System. Baseline characteristics are collected, including 
relative and absolute contraindications to fibrinolysis as reported by 
the treating physicians according to ACCP guidelines. Patients are risk-
stratified according to current ESC guidelines, and predefined acute 
and long-term outcomes are evaluated.
Results: The first 500 patients enrolled in FLASH included 205 
(41.1%) with contraindications to fibrinolysis (absolute: 11.7%; rela-
tive: 88.3%). The most common relative contraindications were recent 
bleeding, surgery, or invasive procedure (33.7%) and age > 75  years 
(28.2%).  In the lytic-contraindicated cohort, the median age was 67 
[56–78] years, and 106 (51.7%) were women. Thirteen (6.3%) patients 
had high-risk PE and 192 (93.7%) had intermediate-risk PE, with 167 
(81.5%) being intermediate-high-risk. Pre-thrombectomy hemody-
namic measurements showed that 55 (26.8%) patients had a cardiac 
index (CI) < 2 L/min/m2, indicating cardiogenic shock. Immediately 
after thrombectomy, mean PA pressure decreased from 32.0 ± 8.6 
to 24.7 ± 8.4  mmHg (-22.5% for paired values, P < 0.0001), heart rate 
decreased from 100.9 ± 14.8 to 90.5 ± 15.7 bpm (-9.4% for paired val-
ues, P < 0.0001), and CI increased from 1.6 ± 0.3 to 2.0 ± 0.6 L/min/m2 
(20.4% for paired values, P < 0.0001) in those patients who had low 
CI at baseline. Post procedure, 115 (58.7%) patients did not require 
ICU admission overnight. There were no mortalities or device-related 
major adverse events (MAEs) at 48 h and no access site complications. 
Four (2.0%) episodes of major bleeding were recorded; one occurred 
in a patient who received adjunctive catheter-directed thrombolysis. 
Among patients with outcomes available, all-cause mortality was 1.6% 
at 30d and 6.7% at 6 m. The RV/LV ratio measured by echo decreased 
from 1.27 ± 0.51 at baseline to 0.76 ± 0.19 at 6  m. Improvements in 
median mMRC dyspnea (baseline: 3 [1–4], 48 h: 1 [0–2], 6 m: 0 [0–1]) 
and PEmb-QoL Frequency of Complaints (48: 13 [0–25], 6 m: 0 [0–9]) 
scores were observed.
Conclusion: Mechanical thrombectomy appears to improve acute 
hemodynamics and long-term functional outcomes in PE patients 
with contraindications to fibrinolysis. The low mortality and MAE rates 
suggest that thrombectomy is characterized by a good safety profile in 
this patient population.
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Introduction: Functional tricuspid valve (FTV) regurgitation second-
ary to mitral valve (MV) disease is a frequently occurring pathology 
and has been shown to have negative impact on survival and qual-
ity of life. Novel surgical practices in mitral valve replacement/repair 
include an option for concomitant tricuspid repair in specific cases. 
The aim of our study is to investigate early postoperative morbidity 
and mortality of the above practice in our Cardiothoracic Department.
Methods: From June 2012 to September 2021, a total of 187 elective 
cardiothoracic surgery patients underwent mitral valve replacement/
repair due to MV regurgitation. A concomitant TV repair performed in 
19 of them. Group B consists of those 19 patients, age 63.2 ± 10.9, Euro 
score II 3.6 ± 1.5, median CPB Time 114 s. Group A consists of patients 
undergoing isolated MV repair, age 68.3 ± 7.4, Euro score II 2.05 ± 4.1, 
median CPB Time 134 s. The following factors were compared between 
group A and group B: New onset atrial fibrillation (AF), Acute Kidney 
Injury( AKI- KDIGO criteria), Renal replacement therapy (RRT), pro-
longed ventilation (> 24 h), post op use of Intra-Aortic Balloon Pump 
(IABP), prolonged ICU stay (> 3 days) and mortality. Chi square test was 
used for statistical analysis.
Results: Results are shown in Table 1.
Table 1: Comparison of post-surgical outcomes for patients in Group A 
compared to those in Group B.

Group A
N = 158

Group B
N = 19

P value

AF 37 (23.4%) 9 (47.4%)  < 0.01
AKI 37 (23.4%) 8 (42.1%)  < 0.01
RRT 4(2.5%) 1(5.3%) 0.4

Reintubation 5(3.2%) 0 0.4

Prolonged vent 11(7%) 2(10.5%) 0.5

IABP 4(2.5%) 2(10.5%) 0.07

Prolonged ICU stay 11(7%) 1(5.3%) 0.7

Mortality 7(4.4%) 3(15.8) 0.04

Conclusion: Concomitant TV repair in mitral valve surgery when com-
pared with mitral valve replacement/repair alone, was associated with 
higher mortality, higher incidence of atrial fibrillation and high inci-
dence of AKI, in our cohort of elective cardiothoracic surgery patients.
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Introduction: Endothelial glycocalyx (EG) damage is associated with 
poor outcomes in critical illness. There are no EG specific therapies 
in clinical use. Fresh frozen plasma (FFP) restores the EG [1], but the 
mechanism is unknown, and it has multiple components, some of 
which appear to be detrimental [2]. Fingolimod (FTY720) is a sphin-
gosine-1-phosphate receptor (S1PR) agonist used for the treatment of 
multiple sclerosis. It attenuates vascular hyperpermeability and organ 
dysfunction in animal models of critical illness [3]. While sphingosine-
1-phosphate restores the EG in cell culture [4], the effect of FTY720 on 
the EG is unknown.
Objectives: The aim of this study was to test the hypothesis that 
FTY720 prevents EG damage in injured cultured human umbilical vein 
endothelial cells with similar efficacy to FFP.
Methods: Human umbilical vein endothelial cells were grown to con-
fluence then maintained in media (uninjured) or media containing 
1.0 nM adrenaline, 10 ng/mL TNF-α and 100 μM H2O2, for 4 h (injured). 
Cells were assigned to one of six groups: uninjured without treat-
ment, injury without treatment, injury and 50 ng/mL FTY720 with and 
without 10 μM of the S1PR1 inhibitor W146, and injury and 25% FFP 
with and without 10  μM W146. The EG component syndecan-4 was 
measured in cell supernatants using enzyme-linked immunosorbent 
assay, and mRNA expression of syndecan-4 and thrombomodulin were 
quantitated in cell lysates using qPCR.
Results: Syndecan-4 concentration in the supernatant increased 2.1-
fold with the injury protocol, consistent with EG damage (Figure). 
This was attenuated to baseline levels by FFP, but there was no treat-
ment effect from FTY720. S1PR1 inhibition by W146 did not reverse 
the protective effect of FFP. Cell injury increased syndecan-4 mRNA 
and decreased thrombomodulin mRNA expression, and this was unaf-
fected by treatment with FFP or FTY720.

Conclusion: The cell injury protocol stimulated EG shedding into the 
cell culture supernatant, and this was prevented by FFP via a mecha-
nism that was independent of the sphingosine-1 phosphate receptor, 
S1PR1. FFP did not upregulate the expression of SDC-4 mRNA in the 
context of an injured EG, suggesting its beneficial effect on the EG is 
due to prevention of damage rather than repair. FTY720 did not pre-
vent EG shedding, suggesting that S1PR is not a target for prevention 
of EG damage in this cell type. Further work is required to investigate 
the influence of timing of exposure, dose, injury stimulus, culture con-
ditions, effect on different EG components, cell type, and different 
S1PR agonists.
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Introduction: In patients with ST-elevation myocardial infarction 
(STEMI) undergoing primary percutaneous coronary interventions 
(pPCI), shorter door-to-balloon (D2B) time is considered to be a crucial 
factor for clinical outcomes. However, a number of patients with coro-
nary occlusion present to the emergency department (ED) with atypi-
cal electrocardiographic (ECG) findings, known as STEMI-equivalents. 
These ECG findings may be more difficult to interpret, possibly caus-
ing a delay in cardiac catheterization laboratory activation and pPCI. 
We investigated whether patients presenting with STEMI-equivalent 
findings are associated with a longer D2B time compared to STEMI 
patients.
Methods: This is a retrospective chart study of patients who arrived 
at a regional emergency department of a teaching hospital in South 
Korea between January 2019 and October 2019. Patients who under-
went emergent coronary angiography and pPCI by activating cardiac 
catheterization laboratory were enrolled. According to electrocardio-
graphic findings, we divided patients into STEMI and STEMI-equivalent 
groups. We compared door-to-ECG (D2E) time, ECG-to-activation (E2A) 
time, activation-to-laboratory (A2L) time, laboratory-to-balloon (L2B) 
time and D2B time between the groups. Then, we analyzed whether 
STEMI-equivalent ECG is an independent predictor of delayed D2B 
time > 90 min.
Results: A total of 149 patients were included in the study. 18 (12.1%) 
patients presented with STEMI-equivalent ECG, which included 3 iso-
lated posterior myocardial infarctions, 7 aVR ST-elevations with diffuse 
ST-depressions, 3 LBBBs with positive Sgarbossa criteria, and 5 new or 
presumably new onset RBBBs. Compared to the STEMI group, A2L time 
(58.0 [47.0–86.0] min vs. 49.0 [40.0–55.0] min, p = 0.009) and D2B time 
(88.0 [76.0–121.0] min vs. 79.0 [70.0–88.0] min, p = 0.010) were signifi-
cantly delayed in the STEMI-equivalent group. After controlling pos-
sible confounding factors, STEMI-equivalent ECG was an independent 
predictor of D2B time > 90  min (Odds ratio 3.845, 95% confidence 
interval 1.094–13.518, p = 0.036).
Conclusion: A2L time, and therefore D2B time, were significantly 
delayed in patients presenting with STEMI-equivalent ECG. STEMI-
equivalent ECG was an independent predictor of delayed D2B 
time > 90 min. Prompt recognition of STEMI-equivalent ECGs may help 
shorten the time between patient arrival and pPCI.
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Introduction: The coronavirus (COVID-19) pandemic situation is a 
state that has a great impact on the medical system and society. In 
order to respond to a pandemic situation, various methods such as a 
pre-triage system are being operated in the emergency medical field. 
However, there are insufficient studies on the effects of this pandemic 
situation on patients visiting the emergency department (ED), espe-
cially those with cardio/cerebrovascular disease (CVD) classified as a 
time-dependent emergency.
Methods: We performed a retrospective analysis using a parallel com-
parison cohort from 2019 on patients from April 2020 to December 
2020 after the pre-triage system was established. The primary out-
come was in-hospital mortality. CVD was defined by final diagnosis.
Results: During the same period, the number of ED visitors decreased 
to 79.1% before COVID-19. Overall patient mortality increased and 
that of patients with cardiovascular disease also increased, while 
mortality from cerebrovascular disease did not increase. Meanwhile, 
the ED length of stay increased in all patients but did not increase in 
patients with cardiovascular disease.
Conclusion: As with prior studies conducted in other regions, in our 
study, the total number of ED visits decreased compared to before 
COVID-19. Overall mortality increased, particularly in cardiovascular 
disease.
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Introduction: Liver dysfunction and injury is a relatively rare but rec-
ognised complication after cardiac surgery [1]. This study aimed to 
investigate the incidence of liver dysfunction in patients undergoing 
cardiac surgery, using pre-existing scoring systems.
Methods: This was a single-centre observational retrospective study. 
All adult patients (above 18  years old) undergoing all types of car-
diac surgery between April 2017 and December 2019 were included. 
To grade liver dysfunction the pre-existing risk scores Child-Turcotte-
Pugh (CTP) and Modified End-Stage Liver Dysfunction (MELD) scores 
were calculated from routine blood tests taken. From analysis, a 
MELD > 10 was used as a definition of significant liver dysfunction. 
From there a number of analyses were conducted including univari-
ate and multivariate regression analyses. A backward stepwise Likeli-
hood Ratio Logistic Regression analysis was used to identify the most 
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significant variables associated with Meld Scores > 10. In-hospital mor-
tality was studied as an outcome, as was Kaplan–Meier Survival curves. 
The area under the Receiver Operating Characteristic curve was gener-
ated in all models as predictors of in-hospital mortality.
Results: 2275 patients were identified within the study period. 215 
patients had to be removed due to insufficient investigations to cal-
culate either a pre- or post-operative MELD score, leaving a total study 
group of 2060. 1644 patients (79.8%) had a MELD score > 10, with 
416 patients (20.2%) having a MELD score of > 10. The median age of 
patients with a MELD score < 10 was 67 vs 69 for patients with a MELD 
score > 10, p < 0.001. 1226 patients (74.6%) in the MELD < 10 group 
were male, with 330 patients (79.3%) being male in the group with a 
MELD > 10 (OR = 1.31, p = 0.044). 57 patients (2.8%) died during the 
study period, 48 of these patients had a MELD score > 10 (OR = 23.7, 
p < 0.001). A MELD score > 10 was associated with a greater median 
stay in intensive care (2.78 vs 1.08, p < 0.001), and a longer post-oper-
ative stay (10 days vs 6 days, p < 0.001). Coronary artery bypass graft-
ing (CABG) was the most common surgery (1441, 70.0%), followed by 
valve surgery (776, 37.7%) and aortic surgery (194, 9.4%). Valve surgery 
was most associated with a MELD > 10 (OR = 2.31, p < 0.001) especially 
multiple valve surgeries (OR = 4.37, p < 0.001), higher than both aortic 
surgery (OR = 2.29, p < 0.01) and CABG surgery (OR = 0.45, p < 0.001). 
Surgeries that required cardiopulmonary bypass (C PB) were associ-
ated with MELD > 10 (OR = 1.52, p < 0.051). There was also a greater 
median bypass time (123 vs 98  min, p < 0.001) and median cross-
clamp time (89 vs 70  min, p < 0.001) in the group with a MELD > 10. 
MELD scores and ICNARC scores were the best at predicting mortal-
ity (AUC 0.88 and 0.92 respectively, p < 0.001). From the multivariate 
regression analysis Endocarditis (OR = 4.37, p < 0.013), emergency 
surgery (OR = 4.27, p < 0.001) and use of an intra-aortic balloon pump 
(OR = 3.55, p < 0.024), were most associated with a post-operative 
MELD score > 10. Kaplan–Meier survival curve analysis demonstrated a 
MELD score > 10 is associated with reduced survival over time.
Conclusion: MELD is a useful score for grading liver dysfunction in 
patients after cardiac surgery. A MELD score > 10 is predictive of sig-
nificant liver dysfunction in patients undergoing cardiac surgery and 
is associated with increased length of stay and increased mortality 
post-cardiac surgery. MELD has the potential to be used to risk stratify 
patients pre- and post-cardiac surgery.
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Introduction: To the best of our knowledge, no large prospective sys-
tematic multicentre studies on risk factors for mechanical complica-
tions after central venous catheterization have been published after 
the widespread introduction of US guidance.
Objectives: To determine the incidence of mechanical complications 
and to identify associated independent risk factors in a healthcare sys-
tem where real-time ultrasound guidance is clinical practice for central 
venous access.
Methods: All central venous catheter insertions in patients ≥ 16 years 
at four emergency care hospitals between 2 March 2019 and 31 Dec 
2020 were eligible for inclusion. During the study period, dedicated 

collaborators at each study site continuously reviewed the inser-
tion records and chest X-rays. The primary outcome measures were 
mechanical complications that occurred within 24 h after catheterisa-
tion. Multivariable logistic regression analysis was used to determine 
associations between independent variables and major mechani-
cal complications defined as pneumothorax, arterial catheterisation, 
major bleeding, serious cardiac arrhythmia and persisting nerve injury. 
The study was registered at clinicaltrials.gov (NCT03782324) and the 
study protocol was published in September 2019.[1].
Results: In total, 12 667 central venous catheter insertions were pro-
spectively included. The incidence of mechanical complications was 
7.7% (95% exact binomial confidence interval [CI] 7.3 – 8.2), out of 
which 0.4% (95% CI 0.3 – 0.5) were major mechanical complications. 
Patient BMI < 20  kg/m2 (OR 2.63 [95% CI 1.20  –  5.32]), male operator 
sex (OR 2.65 [95% CI 1.36 – 5.57]), limited operator experience (OR 3.12 
[95% CI 1.71 – 5.60]) and number of skin punctures (OR 2.11 [95% CI 
1.58 – 2.72]) were associated with a higher risk for major mechanical 
complications (Table 1).
Table 1. Multivariable logistic regression analysis for major mechanical 
complication

Major mechanical complica-
tion1

Independent variables Odds Ratios 95% CI p

Patient BMI < 202 2.63 1.20–5.32 0.010
Patient BMI 3302 0.77 0.34–1.57 0.488

Positive pressure ventilation 0.75 0.41–1.35 0.330

Male operator sex 2.65 1.36–5.57 0.007
Limited operator experience 

[< 100]3
3.12 1.71–5.60  < 0.001

No. of skin punctures 2.11 1.58–2.72  < 0.001
Observations 10 634

1 Pneumothorax, arterial catheterisation, bleeding requiring blood 
transfusion, invasive intervention or with life-threatening conse-
quences, cardiac arrhythmia requiring urgent medical intervention, or 
nerve injury with clinical symptoms persisting > 72 h.
2 Compared to patients with BMI 20–30 kg/m2.
3 Compared to operators that had performed 3100 CVC insertions at 
the beginning of the study period.
Conclusion: In a healthcare system where ultrasound guidance is 
clinical practice for central venous access, the incidence of major 
mechanical complications was found to be low. Patient BMI < 20  kg/
m2, male operator sex, limited operator experience, and more than 
one skin puncture were identified as independent risk factors of major 
mechanical complications.
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Introduction: Hypotension in intensive care unit (ICU) admitted 
patients is common and associated with adverse events [1–5]. Con-
tinuous blood pressure (BP) monitoring is therefore applied in most 
ICUs to ensure timely treatment of hypotensive events. Non-invasive 
continuous blood pressure (cNIBP) methods using finger cuffs are 
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precise and reliable [6–9], but failure to obtain an adequate cNIBP 
signal is described in up to 12% of ICU patients [6]. Clinical predictors 
of an inadequate cNIBP signal are scarce, leaving the clinician with 
limited tools to identify patients suitable for cNIBP monitoring in the 
ICU.
Objectives: Our primary objective was to identify the percentage of 
patients admitted to the ICU with an inadequate cNIBP signal. In addi-
tion, we aimed to identify patient characteristics available at admis-
sion associated with a decreased cNIBP signal quality.
Methods: Data from a single center prospective observational study 
of 499 adult ICU patients were used for the analysis (PHYSIC study, Trial 
NL7150). Reasons for failure to obtain cNIBP data were annotated by a 
researcher if applicable. When available, the signal quality of the first 
hour of cNIBP measurement was determined using an open source 
BP waveform signal quality index (SQI) [10]. Patients with failed cNIBP 
monitoring due to an inadequate cNIBP signal were assigned the low-
est possible SQI score. The explanatory power of individual patient 
characteristics expressed in R-Squared (R2) was determined through 
univariate linear regression. Multivariable linear regression was used 
to determine the adjusted multiple R2 in SQI score based on a combi-
nation of patient characteristics.
Results: Among the 499 eligible patients, at least one hour of cNIBP 
data was available in 392 (79%) patients and an inadequate cNIBP sig-
nal was observed in 26 (5%) patients. The remaining 81 (16%) patients 
were excluded from analysis due to missing cNIBP data unrelated to 
signal quality (e.g. patient refusal). The five characteristics with largest 
R2 for signal quality were ICU admission diagnosis (4.8%), lactate (4.6%), 
history of diabetes mellitus (DM) (2.4%), norepinephrine dosage (1.9%), 
and heart rate (1.8%). Multivariable linear regression of SQI score using 
age, mean arterial pressure, heart rate, patient temperature, hemoglobin, 
lactate, history of chronic kidney disease, DM, and myocardial injury had 
an adjusted R2 value of 0.11, meaning 11% of the variance in SQI was 
explained by the linear relation between SQI and included variables.
Conclusion: Overall cNIBP monitoring is feasible in the majority of 
adult patients admitted to the general ICU. Although several patient 
characteristics were associated with a decreased cNIBP signal quality, 
most of the variation in cNIBP signal quality remained unexplained. 
Identifying ICU patients suitable for cNIBP monitoring therefore 
remains challenging. Variables associated with a decreased finger per-
fusion, such as finger skin temperature, might be of interest for future 
research.
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Introduction: Goal directed therapy with mixed venous oxygen satura-
tion (SvO2) values has been shown to improve outcome after cardiac 
surgery (1). SvO2 sampling requires the insertion of a pulmonary artery 
catheter (PAC). Although the use of PAC has been linked with rare but 
serious complications, a Cochrane review suggested that the use of PAC 
is not associated with increased mortality (2). Recent evidence even sug-
gests that patients in cardiogenic shock have lower short-term mortal-
ity when monitored with PAC (3). It is not clear, however, which level of 
SvO2 should be targeted postoperatively after cardiac surgery (1,4,5).
Objectives: To assess whether postoperative SvO2  values obtained 
with PAC at ICU admission and 4 h after admission are associated with 
1-year mortality in cardiac surgical patients.
Methods: 6282 patients underwent cardiac surgery in Oulu Univer-
sity Hospital, Finland, during the years 2007–20. All patients were 
monitored with a PAC. SvO2  values were obtained at ICU admission 
and 4  h after admission. The patients were divided into four groups: 
Group A: SvO2 > 60% at ICU admission and 4 h after admission; Group 
B: SvO2 > 60% at ICU admission but < 60% 4 h after admission; Group C: 
SvO2 < 60% at ICU admission but > 60% 4 h after admission; Group D: 
SvO2 < 60% at ICU admission and 4 h after admission. Cox regression 
model and  Kaplan–Meier survival curves  were used to assess 1-year 
mortality between the groups. Cox regression model was adjusted 
with gender and APACHE II and SOFA scores at ICU admission. We give 
hazard ratios with 95% CIs with the Cox model. Data are presented as 
% and medians with 25th-75th percentiles.
Results: 74.4% of the 6282 patients were male. The median age was 
68 years (60–74). 1-year crude mortality of the whole cohort was 4.3%. 
52.9% underwent coronary artery bypass grafting (CABG), 29.1% valvu-
lar surgery, 12.1% combined CABG and valvular procedures, 3.5% sur-
gery of the ascending aorta and 2.4% other cardiac surgery. 7.2% of the 
procedures were classified as emergency or salvage. Apache II score was 
14 (11–17) and SOFA score was 6 (5–7) at ICU admission. Cox regression 
hazard ratios for 1-year mortality are shown in Table 1 and Kaplan–Meier 
analysis in Figure 1. The highest hazard ratio was observed in patients 
with SvO2 < 60% at ICU admission and 4 h after admission.
Table 1. Hazard ratios for 1-year mortality. Both crude and adjusted val-
ues are shown.

Hazard ratio, 
crude

P-value Hazard ratio, 
adjusted

P-value

Group A 1  < 0.001 1  < 0.001

Group B 1.69 [1.17–2.42] 0.005 1.46 [1.01–2.1] 0.043

Group C 2.66 [1.8–3.93]  < 0.001 2.05 [1.38–3.04]  < 0.001

Group D 4.18 [3.1–5.65]  < 0.001 2.98 [2.18–4.06]  < 0.001
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Figure 1. Kaplan–Meier survival curves.

Conclusion: Lower SvO2 values at ICU admission or 4 h after admis-
sion are associated with increased 1-year mortality after cardiac sur-
gery. Goal-directed therapy protocols targeting SvO2 > 60% may be 
beneficial. Prospective studies are needed to confirm these findings.
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Introduction: New-onset atrial fibrillation (NOAF) is the most frequent 
arrythmia reported in intensive care units. Dexmedetomidine (DEX) 
is widely used sedatives which has unique mechanisms that might 
reduce NOAF occurrence. In this study, we tested hypotheses that the 
incidence of NOAF is lower in critically ill patients given DEX.

Methods: This is a retrospective observational study using Medi-
cal Information Mart for Intensive Care (MIMIC) IV database. Patients 
were divided into two groups according to DEX usage (DEX vs non-
DEX). Propensity score matching was conducted to adjust confound-
ers between the groups. The primary outcome was NOAF, defined 
as newly developed atrial fibrillation within 7  days of ICU admission. 
Results were externally retrospectively validated with 5,025 cases from 
Seoul National University Bundang Hospital dataset.
Results: Of the 17,992 patients in the MIMIC IV dataset (3,057 for 
DEX and 14,935 for non-DEX), a total of 8,881 patients (propensity-
score matches 3,050 for DEX and 5,831 for non-DEX) were included 
after propensity score matching (mean age 60.4 ± 16.8  years, 64.4% 
male). Compared to non-DEX, the incidence of NOAF was significantly 
lower in DEX (14.0% vs 19.5%, p < 0.001, Figure  1). Ventilator dura-
tion, ICU and hospital length of stay were significantly longer in DEX 
(3.0 ± 2.2  days vs 2.6 ± 2.2  days, p < 0.001; 7.2 ± 5.3 vs 5.6 ± 4.6  days, 
p < 0.001; 15.3 ± 12.2  days vs 12.8 ± 13.6  days, p < 0.001, respectively, 
Table 1). However, in-hospital mortality was significantly lower in DEX 
compared to non-DEX (8.6% vs 15.7%, p < 0.001, Figure 2). Significant 
additive interaction between DEX and NOAF on in-hospital mortality 
was detected. The estimates of the relative excess risk due to interac-
tion was 0.76 (95% confidence interval, 0.21–1.30). We also observed a 
lower incidence of NOAF in DEX compared to non-DEX in our external 
validation cohort (11.4% vs 25.5%, p < 0.001).
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Conclusion: In critically ill patients, dexmedetomidine was associated 
with a significant reduced risk of NOAF.

Cardiovascular Dynamics 2
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Introduction: Cardiogenic shock (CS) is a syndrome of primary car-
diac dysfunction resulting in inadequate cardiac output, and a life-
threatening state of tissue hypoperfusion, which can often lead to 
multiorgan failure and death if not treated in a timely and adequate 
fashion(1). Mortality remains high at more than 40%(2), but despite 
this CS has not received the same medical attention as other shock 
states such as sepsis. Beyond the acute myocardial infarction (AMI) 
subgroup, a limited evidence base has resulted in heterogenous 
approaches to management, including the timing, choice and institu-
tion of mechanical circulatory support (MCS), with variable impact.
Objectives: To describe the incidence, aetiology, management, and 
outcomes of patients with CS in a large tertiary ICU, to better guide 
resources, and advise and improve future management strategies.
Methods: We conducted a single centre retrospective review and 
service evaluation of consecutive ICU patients admitted with, or who 
subsequently developed, CS from February 2019 to October 2021. All 
patients were evaluated using the electronic health records. CS was 
defined using the IABP Shock II Trial(3) criteria. Demographics, aetiol-
ogy, management, modes of MCS, and outcomes were analysed.
Results: Of the 8345 ICU admissions during this time, 315 (3.8%) 
patients diagnosed with CS were identified. Following application of 
the IABP Shock II Trial(3) definition of CS, and exclusion of duplicate 
entries, 249 records were included for final analysis. Incidence of CS 
in ICU was 3%. Median age was 65 years (IQR 54–74), 172 (69%) were 
male, and median ICU admission SOFA score was 15 (IQR 13–17). Over-
all ICU mortality was 44%. Of all patients presenting with CS 119 (48%) 
had suffered a cardiac arrest (CA) either prior to or during their admis-
sion; 45 (38%) were in hospital (IHCA) and 74 (62%) were out of hospi-
tal (OOHCA). AMI was the leading cause of CS, accounting for 129/249 
(52%) of the cases. Other causes of CS included 20 cases of cardiomyo-
pathy (8%), 20 post cardiotomy (8%), 18 cases of arrhythmias (7%), 8 
cases of myocarditis (3.2%), 6 pulmonary embolism (2.4%), 5 valvular 
causes (2%) and 29 other causes (12%).
CS developed as a result of acute left ventricular failure in 141 (57%), 
acute right heart failure in 18 (7%), and acute biventricular failure (BVF) 
in 90 (36%) cases respectively. Mechanical circulatory support was 
used in 97 (39%) patients (60 IABP, 12 Impella and 25 V-A ECMO). All 8 

patients with myocarditis survived to ICU discharge. Cardiac tampon-
ade, cardiomyopathy, post cardiotomy and arrhythmias had an ICU 
mortality of 29%, 30%, 30%, 33% respectively. Other causes of CS were 
associated with higher ICU mortality including valvular causes (40%), 
AMI (47%), PE (50%) and other causes (72%). ICU mortality was 42% 
in those managed with MCS compared to 41% with medical manage-
ment alone.
Conclusion: Cardiogenic shock is an important cause of morbidity 
and mortality in ICU. Overall mortality was high at 44% in keeping with 
international outcomes. AMI was responsible for the majority of cases. 
Myocarditis was associated with the best outcomes with 100% sur-
vival in this cohort. Mortality rates were similar in patients managed 
with MCS compared to medical therapy alone. More research is still 
required into developing optimal management strategies in order to 
improve outcomes in cardiogenic shock.
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Introduction: Adults who have been infected with SARS-CoV-2 can 
develop a multisystem inflammatory syndrome (MIS-A), including 
fulminant myocarditis(1–3). Yet, several patients fail to meet MIS-A 
criteria, suggesting the existence of distinct phenotypes in fulminant 
COVID-19-related myocarditis.
Objectives: To compare the characteristics and clinical outcome 
between patients with fulminant COVID-19-related myocarditis fulfill-
ing MIS-A criteria (MIS-A+) or not (MIS-A−).
Methods: A monocentric retrospective analysis of consecutive fulmi-
nant COVID-19-related myocarditis in a 26-bed ICU.
Results: Between March 2020 and June 2021, 38 patients required 
ICU admission (male: 66%; mean age: 32 ± 15  years) for suspected 
fulminant COVID-19-related myocarditis. In-ICU treatment for organ 
failures included dobutamine 79%, norepinephrine 60%, mechanical 
ventilation 50%, VA-ECMO 42% and renal replacement therapy 29%. 
In-hospital mortality was 13%. Twenty-five (66%) patients met the 
MIS-A criteria. MIS-A- compared to MIS-A + patients were character-
ized by a shorter delay between COVID-19 symptoms onset and myo-
carditis, a lower left ventricle ejection fraction, a higher rate of in-ICU 
organ failure, and were more likely to require mechanical circulatory 
support with VA-ECMO (92% versus 16%, p < 0.0001). In-hospital mor-
tality was higher in MIS-A- patients (31% vs. 4%). Cytokine profiling 
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highlighted the presence of two distinct cytokine production pro-
files (Central illustration): MIS-A + had higher IL-22 (9.93 vs. 1.5  pg/
mL, p < 0.0001), IL-17 (3.2 vs. 0.15  pg/mL, p < 0.0001) and TNF-a (21.1 
vs. 8.0 pg/mL, p = 0.05) levels, as compared to MIS-A- patients, while 
the latter had higher IFN- a2 (2.4 vs. 0.013 pg/mL, p = 0.001) and IL-8 
(158.7 vs. 65.7 pg/mL, p = 0.02), respectively. Moreover, RNA-polymer-
ase III autoantibodies were found in seven (54%) MIS-A- patients, five 
of them being female. Finally, to elucidate the relative importance of 
the various bio-clinical parameters listed above with the clinical pro-
file of MIS-A + or MIS-A- patients, we performed non-supervised PCA 
using study parameters contributing, in a statistically significant man-
ner, to inter-patient variation. The results from PCA underlined impor-
tant overall differences between MIS-A + and MIS-A- patients. The data 
also further highlight parameters most contributing to either clinical 
status i.e.: fibrinogen (p < 0.0001), CRP (p < 0.0001), IL-17 (p < 0.0001), 
IL-22 (p < 0.0001), IFN-a2 (p = 0.001) levels, SARS-CoV-2 serology 
(p < 0.0001) and SARS-CoV-2 RT-PCR (p < 0.0001), LVEF (p = 0.01) values 
on admission and the presence of RNA polymerase III autoantibodies 
(p = 0.001).

Conclusion: MIS-A+ and MIS-A− fulminant COVID-19-related myocar-
ditis patients have 2 distinct phenotypes with different clinical presen-
tations, prognosis and immunological profiles. Differentiating these 2 
phenotypes is relevant for patients’ management and further under-
standing of their pathophysiology.
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Introduction: Fluid overload and venous congestion are associated 
with morbi-mortality in the intensive care unit (ICU). The adminis-
tration of diuretics to correct the fluid balance is common, although 
there is no strong relationship between the consequent fluid loss and 
clinical improvement. The use of natriuretic response to diuretic dose 
test to predict an appropriate decongestion was suggested, but this 
approach is limited by the patients’ variability. There is a need for the 
validation of reproducible parameters of venous congestion in ICU. 
The promising portal pulsatility index (PI), the renal venous imped-
ance index (VII), and the VEXUS score are some potential tools.
Objectives: The study aimed to evaluate the ability of portal PI and 
renal VII to predict congestion and diuretic response in ICU.
Methods: Prospective, observational, single-centre study. University-
affiliated medico-surgical cardiovascular intensive care unit. Eighty-
one adult patients for whom the clinician decided to introduce loop 
diuretic treatment. Hemodynamic and ultrasound measurements 
were performed at inclusion and two hours after the initiation of the 
diuretics. The patients’ characteristics were noted at inclusion, 24  h 
later, and at ICU discharge.  Venous congestion diagnosis was based 
on a clinical score > 3. The primary endpoint was a positive response 
to volume depletion defined by the normalization of the congestion 
score at ICU discharge.
Results: 43/81(53%) patients had clinically significant congestion at 
inclusion with a median congestion score of 4 (4–5). Clinically conges-
tive patients with clinical congestion had a higher baseline portal PI 
(37% (26–58) vs 27% (20 vs 37), p = 0.004) and renal VII (0.29 (0.05–
0.41) vs -0.3 (-0.33–0.33), p = 0.001). The baseline portal PI was the best 
predictor of two-hour clinical congestion improvement (AUC = 0.80, 
CI95%:0.70 to 0.92, p = 0.001), followed by renal VII (AUC = 0.72, 
CI95%:0.61 to 0.84, p = 0.001). Both parameters were able to predict 
further congestion improvement.

Conclusion: The portal PI and renal VII were predictive for appropri-
ate response to volume depletion in congestive patients. The portal PI 
should be considered in future studies.

https://www.cdc.gov/mis/mis-a/hcp.html
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Introduction: Partial pressure of venous to arterial carbon dioxide 
gradient (Pv-aCO2 gap) and lactate levels have been considered as 
markers of tissue hypoperfusion, helpful to guide resuscitation in 
the treatment of shock. A relation between hemodynamic and these 
parameters has been stablished in different groups of patients with 
hemodynamic shock but severe burn patients.
Objectives: The aim of this study is to analyse the relation between 
hemodynamic parameters and analytic indicators of hypoperfusion 
such as Pv-aCO2 gap and lactate levels during early resuscitation in 
severely burn patients.
Methods: We did a prospective observational in patients admitted to 
Burn Intensive Care Unit from june 2018 to may 2021 with more than 
30% of total body surface area (TBSA) burned. Pv-aCO2, lactate levels 
and hemodynamic measurements were performed during the period 
of admission and at least for 72 h during the initial resuscitation. We 
considered statistical significance with p < 0.05 and used Spearman’s 
test, simple regression and ROC curves.

Results: In the study period a number of 27 patients were recruited, 
23 of whom (83.2%) were men and 4 (14.8%) women. Mean age 
was 51 ± 16  years and TBSA 41.81 ± 18%. Main burning mechanism 
was flame (85%). Pv-aCO2 gap correlated scarcely with lactate levels 
(r = 0.203, p = 0.001), maintaining high levels during the observation 
period and reaching its maximum at hour 12 ± 10 mmHg, same time 
of highest lactate (3.3 ± 3 mmol/l). In addition, at hour 12 we observe 
the worst hemodynamic situation with the lowest cardiac index 
(2.2 ± 0.8 l/min/m2). ROC curve analysis, in order to predict low cardiac 
index (< 2.2  l/min/m2) from Pv-aCO2 gap, determined an AUC = 0.7 
with S = 0.7 and E = 0.73 in levels of Pv-aCO2 gap above 8.5 mmol/l. In 
curve ROC analysis using lactate levels to determine low cardiac index 
(< 2.2 l/min/m2), we had an AUC = 0.76 with S = 0.66 and E = 0.72 with 
lactate levels higher than 2.5 mmol/l.

Conclusion: Tissue hypoperfusion of severely burn patients may be 
evaluated indistinctly with lactate levels or Pv-aCO2 gap higher than 
2.5  mmol/l and 8.5  mmHg respectively, being both good indicators 
of hemodynamic situation because of its relation to low cardiac index 
(< 2.2 l/min/m2) in early resuscitation.
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Introduction: Remimazolam has no metabolite activity [1], can be 
antagonized by flumazenil, and is less likely than propofol to cause 
hypotension [2]. At our institution, remimazolam or propofol is the 
primary sedative used during ventilation after cardiac surgery. It has 
not been known whether or not use of remimazolam for sedation after 
cardiovascular surgery affects the time to extubation or the need for 
vasoactive agents.
Objectives: Aim of this study is to clarify whether there is a difference 
in the duration of mechanical ventilation after elective cardiovascular 
surgery according to whether or not remimazolam is used for postop-
erative sedation.
Methods: This single-center study was approved by our institutional 
clinical research ethics committee. The need for written informed con-
sent was waived in view of the retrospective observational nature of 
the research. All patients who received mechanical ventilation after 
elective cardiovascular surgery at our institution between August 
2020 and February 2022 were enrolled. All patients received continu-
ous sedation from the end of surgery until extubation. The timing of 
extubation was at the discretion of the intensivist without any spe-
cific protocol. The patients were divided into two groups according to 
whether remimazolam was administered (REM group) or not admin-
istered (non-REM group) in the intensive care unit (ICU). The primary 
study outcome was the duration of mechanical ventilation. Second-
ary outcomes were the extubation success rate, length of stay in the 
ICU, use of vasoactive agents, and the in-hospital mortality rate. A 
p-value < 0.05 was considered statistically significant.
Results: In total, 221 patients were included in the study. Remima-
zolam had been administered in 53 patients (at a mean [± standard 
deviation] initial dose of 0.27 ± 0.14 mg/kg/h) and not in the remain-
ing 168 patients. The mean duration of mechanical ventilation was 
8.3 ± 9.9  h in the REM group and 7.6 ± 12.7  h in the non-REM group 
(p = 0.64). All patients were successfully extubated. The duration of 
ICU stay was 56 ± 25 h in the REM group and 54 ± 31 h in the non-REM 
group (p = 0.66). There was no significant between-group difference 
in the frequency of use of vasoactive agents (i.e., dopamine, dobu-
tamine, and noradrenaline). All patients were transferred from the ICU 
to a general ward. There were two in-hospital deaths in the non-REM 
group.
Conclusion: There is no significant difference in the duration of venti-
lation, length of ICU stay, frequency of use of vasoactive agents, or in-
hospital mortality according to whether or not remimazolam is used 
for sedation after elective cardiovascular surgery.
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Introduction: Poor microcirculatory function after cardiovascular sur-
gery with cardiopulmonary bypass (CPB) is associated with significant 
morbidity and worse clinical outcomes [1]. A number of mechanisms 
have been proposed for reduced microcirculatory blood flow during 
critical illness including inflammatory-mediated vascular endothelial 
injury, microthrombosis, and an inadequate balance between vaso-
constrictive and vasodilating molecules. During periods of shock, 
increased oxidative stress and low endogenous nitric oxide bioavail-
ability can cause an upregulation of endothelial cell adhesion mol-
ecules (CAMs) which bind activated monocytes and T lymphocytes, 
causing increased vascular wall inflammation and injury [2].
Objectives: To compare plasma levels of inflammatory markers and 
soluble VCAM-1 (sVCAM-1) in patients with high and low postopera-
tive functional capillary density after cardiovascular surgery with CPB.
Methods: These are preliminary results from the MicroRESUS study, 
an ongoing prospective, single-center, observational study of the 
microcirculation during resuscitation after elective CABG or valvu-
lar surgery patients.  Sublingual microcirculation imaging (CytoCam, 
Braedius Medical BG, the Netherlands) was obtained within 2  h of 
ICU admission after surgery. Perfused vessel density (PVD) was manu-
ally calculated from video sequences using the ESICM 2nd consensus 
standards and AVA 3.1 software (Microvision Medical, the Netherlands) 
to estimate functional capillary density [3]. Patients were divided into 
2 groups based on their postoperative PVD. High PVD was defined 
as ≥ 22  mm/mm2 and low PVD < 22  mm/mm2. Soluble VCAM-1, IL-6, 
IL-8, and IL-10 levels were measured in duplicate with a commercially 
available enzyme-linked immunoassay (Thermo Fisher Scientific, 
Waltham, MA USA; Quansys Biosciences, Logan, UT, USA) using plasma 
taken from patient blood samples drawn at the time of microcircula-
tion measurement.
Results: We enrolled 40 patients, who were 64 (± 9) years old, 80% 
male, and had a EuroSCORE II of 2.1 (± 2.3). Postoperative PVD was 27.8 
(± 2.9) vs. 16.7 (± 2.4) mm/mm2 in the high vs. low PVD group, respec-
tively. There were no differences in subject demographics, CPB times, 
cross clamp times, hemodynamics, or catecholamine infusion doses 
between groups. Overall, postoperative IL-6 (4.0 ± 16 vs. 535 ± 608 pg/
mL; p < 0.0001), IL-8 (5.8 ± 9.0 vs. 35 ± 41 pg/mL; p < 0.0001), and IL-10 
(16 ± 46 vs. 671 ± 1148  pg/mL; p < 0.0001) increased from baseline. 
There was no difference between baseline or postoperative levels 
of IL-6, IL-8, or IL-10 between groups with high and low postopera-
tive PVD. Overall, sVCAM-1 also increased after surgery (405 ± 195 vs. 
1,829 ± 1752  ng/mL; p < 0.0001). Patients with high postoperative 
PVD had similar sVCAM-1 levels before and after surgery (406 ± 167 
vs. 844 ± 786  ng/mL; p = 0.64).  Patients with a low postoperative 
PVD had an increase in sVCAM-1 compared to baseline (403 ± 225 vs. 
2413 ± 1144  ng/mL; p < 0.0001) and a higher sVCAM-1 concentration 
compared to patients with a high postoperative PVD (Figure 1).
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Conclusion: Low postoperative microcirculatory perfused vessel 
density is associated with a high plasma sVCAM-1 level, indicating 
increased endothelial injury and activation compared to patients with 
a high postoperative PVD.
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Introduction: SARS-CoV-2 is responsible of the Coronavirus disease 19 
(COVID-19) and triggers a multi-systemic infection involving different 
organs. The lungs are the most affected, but a significant cardiovascu-
lar involvement has been repeatedly demonstrated. Left ventricular 
diastolic dysfunction (LVDD) is associated with mortality and weaning 
failure in intensive care unit (ICU) patients.
Methods: We participated to the international COVID-ECHO study 
(collaboration between experts in critical care echocardiography) 
which aimed at characterizing cardiovascular dysfunction by means 
of advanced echocardiography in COVID-19 patients admitted to ICU. 
Hereby we present single center data on LVDD assessment (as per lat-
est guidelines), and its association with patient’s outcome.

Results: Between 06.10.2020 and 18.02.2021, advanced echocardi-
ography was performed in 35 patients, full data on LVDD were avail-
able for 26 patients (74%) but 3 were excluded as they had severely 
depressed ejection fraction (< 35%). Of the remaining 23 patients 
(median age 66 years, BMI 29, 70% males; hypertension 61%, chronic 
obstructive pulmonary disease 22%, smoking history 22%, chronic 
kidney disease 17%, diabetes 4%), 16 were mechanically ventilated 
(70%) and 8 had diagnosis of LVDD (35%). Nine patients survived 
(39%) and we found no differences in ICU mortality regarding LVDD 
nor in the single parameters used to diagnose and grade LVDD. How-
ever, non-survivors had a trend towards greater incidence of LVDD 
(50%, vs survivors 11%; p = 0.06) and higher E/e’ ratio (11.4 ± 3.1, vs 
survivors 9.3 ± 2.4; p = 0.11).
Table  1. Evaluation of Left Ventricular (LV) diastolic dysfunc-
tion in patients with coronavirus disease receiving advanced 
echocardiography

Overall
n = 23

Survivors
n = 9

Non-survivors
n = 14

p-value

Tricuspid regur-
gitation jet (m/
sec)

1.7 ± 0.9 1.5 ± 0.9 1.9 ± 0.9 0.47

E wave (cm/sec) 56.3 ± 18.8 64 ± 14.2 69.8 ± 21.4 0.48

E/e′ ratio 10.6 ± 2.9 9.3 ± 2.3 11.4 ± 3.1 0.11

e′ wave (cm/sec) 7.0 ± 2.3 7.2 ± 2.2 6.8 ± 2.4 0.67

E/A ratio 0.92 ± 0.33 0.94 ± 0.33 0.91 ± 0.35 0.87

Left Atrial vol-
ume A-L (ml/
m2)

77 ± 45 70.4 ± 32.4 81.3 ± 52.9 0.48

Left Atrial 
volume MODs 
(ml/m2)

68 ± 40.4 62.6 ± 29.4 71.5 ± 46.9 0.52

LV Diastolic 
Dysfunction

34.7% 11.1% 50% 0.06

 grade I 26% 35.7% 11.1%

 grade II 8.6% 0% 14.2%

 grade III 0% 0% 0%

 indeterminate 13% 22.2% 0%

Conclusion: In this single center sub-study on COVID-19 patients, 
assessment of LVDD according to latest guidelines was feasible in 
two-thirds of the overall cohort. Our results suggest that ICU mor-
tality could be possibly associated with LVDD and higher values E/e’ 
values. The small sample size of patients recruited warrants larger 
investigations.
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Introduction: The Swan-Ganz flotation catheter was introduced in 
critical ill patients in 1970 (1) (2) with the aim of a bedside hemody-
namic monitoring that lead to a more physiology-based treatments. 
Since then, the use of Swan-Ganz catheter has become widespread to 
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clinical practice of non-critical and critical care patients without strong 
evidence of its benefit (3) (4). The randomized controlled trials demon-
strated that pulmonary artery catheterization was associated with an 
increased mortality (3) (5) (6), except for patients in cardiogenic shock 
(7), leading to a decline in its use (8). However, Swan-Ganz has still a 
place in intensive care unit (ICU) for properly selected patients and the 
need of trained doctors with expertise to interpret its hemodynamic 
data is still required (9).
Objectives: The purpose of this study is to review the use of Swan-Ganz 
catheter in the intensive care unit of a tertiary care hospital regarding 
patients’ demographic characteristics, indications, safety, mortality and 
trends in pulmonary artery catheter use from 2011 to 2021.
Methods: A retrospective chart review was conducted on all adult 
patients who had a Swan-Ganz placed in our multidisciplinary inten-
sive care unit from 2011 to 2021.
Results: In a ten-year period, a total of 69 patients had Swan-Ganz 
catheter placed (from a total of 8205 patients), of whom 8 were 
excluded (missing data on Swan Ganz related complications). Of the 
61 patients included in our analysis, 67% were male, the mean age was 
63 years, the average length of ICU stay was 18.7 days, the mean SOFA 
score 8.67, the mean APACHE-II was 25.85, the mean SAPS-II was 55.26, 
the overall mortality was 32% (24.06% in patients without Swan-Ganz). 
The 3 most frequent diagnosis at the admission were post cardiores-
piratory arrest shock (26.23%), septic shock (22.95%) and cardiogenic 
shock (14.75%). The mean duration of Swan-Ganz placement was 
4.5 days and the main goal of the placement was hemodynamic moni-
toring 88.5%, followed by characterization of shock 11.5%. The only 
complication registered was pneumothorax in one patient (1.64%).
Conclusion: Our study shows that the use of the Swan-Ganz cath-
eter in selected patients was associated with fewer complications 
compared with previous studies and with benefit in hemodynamic 
management (6) (10). Regarding our ICU we identified some areas 
of improvement in what concerns a standardized registration of the 
Swan-Ganz catheter of early complications and the response to treat-
ment guided by Swan-Ganz interpretation.
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Introduction: Cardiogenic shock (CS) is a life-threatening condition 
responsible for unacceptable mortality of > 40% by two weeks (1,2,3). 
Assessing CS patients’ severity is crucial to prompt therapeutic escala-
tion in due time (4). Whereas cardiac output and systolic blood pressure 
are of insufficient accuracy, arterial lactate might improve mortality 
prediction (5,6), but with essential drawbacks (7). Venous to arterial 
CO2 partial pressures gradient (P(V-A)CO2) is a validated tool to guide 
septic shock resuscitation (8) but not yet widely investigated in CS.
Objectives: We aimed to investigate how the normalization of arte-
rial lactate and P(V-A)CO2  together could confirm the quality of CS 
patients’ resuscitation and predict their survival at day 14.
Methods: We retrospectively screened all the patients admitted with CS 
to the general Intensive Care Unit (ICU) of the Erasme University Hospi-
tal (Brussels, Belgium), irrespectively of its aetiology, from January 2011 
to October 2020. CS was determined according to the ICU discharge 
final diagnosis. Exclusion criteria were age < 18  years old; heterogene-
ous hemodynamic profile where CS represented a minor mechanism; 
refractory cardiac arrest; ICU early discharge of alive patients in < 48  h 
(i.e., not a severe CS); and patients who died from post-anoxic encepha-
lopathy. In our local database (Critical Care Manager®, PICIS, USA), we 
gathered clinical data and blood gas analyses (BGA) during the first four 
“8-h” intervals after CS diagnosis inside the ICU. If available, venous BGA 
values from mixed venous blood samples via a pulmonary artery cath-
eter were preferred to central venous line BGA. After setting arbitrary 
pathological thresholds for arterial lactate at > 2,5  mmol/L and P(V-A)
CO2 at > 7 mmHg, we analysed their normalization’s predictive value—
separately and in combination—to assess survival at day 14.
Results: We retrieved 911 patients with a diagnosis of CS, from which 
425 patients were included after applying the exclusion criteria. Over-
all, 264 patients died during the first two weeks (62%). Table 1 provides 
the main clinical characteristics. The most frequent aetiologies of CS 
were acute myocardial infarction (AMI-CS) (33%) and post-cardiotomy 
CS (22%). As shown in Table 2 and Figure 1, the best predictive value 
of survival at day 14 was reached at the third time-interval (17–24 h), 
where arterial lactate normalization alone showed a sensitivity of 91% 
with a specificity of 50%, and P(V-A)CO2 normalization alone showed 
a sensitivity of 48% with a specificity of 62%. Once coupled, both arte-
rial lactate and P(V-A)CO2 normalizations outperformed the previous 
results with a sensitivity of 84% and a specificity of 71%.
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Conclusion: Our retrospective study suggests that, during the early 
stages of CS patients’ resuscitation, arterial lactate and P(V-A)CO2 nor-
malization, in combination more than taken individually, could be a 
valuable tool to confirm survival within the first two weeks.
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Introduction: For many patients in the intensive care unit, ques-
tions related to hemodynamic management can´t be answered with 
a simple clinical exam and require minimally invasive hemodynamic 
monitorization to determinate and improve their hemodynamic state. 
Transpulmonary thermodilution is a method that provides a complete 
hemodynamic assessment that takes in consideration the value of 
extravascular lung water index (ELWi) and other parameters to quan-
tify ventricular- arterial coupling (VAC).
Objectives: Describe the association between ventricular arterial cou-
pling and ELWi.
Methods: We reviewed the medical records of patients admitted in 
the intensive care unit of Hospital Juárez de México in the months of 
july to december 2018 that met inclusion criteria. We used the Mann- 
Whitney U test for nonparametric test and Pearson´s correlation 
between continuous quantitative variables for data distribution; the 
statistical significance was established with a p value of < 0.05.
Results: We found information of 20 patients admitted to the ICU, 
no correlation was found between ELWi and VAC with r2 of -0.0514 
(p = 0.9913) and ELWi and AE with r2 -0.2311 (p = 0.3271); correlation 
on day 2 of arterial elastance (AE) and day 2 of VAC with a r2 = 0.96 by 
Pearson´s correlation. ELWi and VAC had AUC-ROC of 0.875 (Fig 1) and 
0.667 (Fig 2) respectively to predict 30-day mortality.

Conclusion: Hemodynamic evaluation through the assessment of 
cardiovascular function with transpulmonary thermodilution in criti-
cally ill patients includes the ELWi and also VAC, we are still looking 
to determine if the enhancement of these variables has an impact 
in mortality, however in this small sample there was no association 
found between both; patients with ventricular arterial decoupling had 
higher mortality.
Among the patients in this study, there was no association found 
between ELWi and VAC; ELWi is a good predictor of mortality in this 
population.
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Introduction: Capillary Refill Time (CRT) is a well-known parameter 
reflecting peripheral tissue perfusion. It is widely used as part of a 
simple and structured assessment of perfusion in critically ill patients. 
Measurement involves the visual inspection of blood returning to dis-
tal capillaries after they have been emptied by pressure applied on the 
distal phalanx of a finger. However, for critically ill patients undergo-
ing surgery the assessment of their CRT at the finger level is precluded 
in most cases by presence of surgical drapes. Nonetheless, CRT can be 
assessed in other sites (i.e. earlobe) that could be accessible during 
surgery. Whether the values measured at finger level and at the ear-
lobe are interchangeable remains an open question.
Methods: We performed a prospective observational study compar-
ing values of CRT measured in healthy adult volunteers with no pre-
existing medical conditions at three different sites and/or position. 
A single operator performed these measurements by applying firm 
pressure with a glass microscope-slide in the following sites/positions: 
1) ventral surface of the index finger at distal phalanx level (semi-
recumbent position, finger at the height of the hip or “finger-flat”); 2) 
earlobe with the volunteer in semi-recumbent position with a torso 
elevation of 30° (“earlobe-30°”), and 3) earlobe with volunteers supine 
(“earlobe-0°). The pressure was increased until the skin was blank and 
then maintained for 15 s. The time for return of the normal skin color 
was registered with a chronometer and was video recorded for evalu-
ation of inter- and intra- rater variability and for external validation. 
Vital parameters as well as non-invasive hemodynamic monitoring 
were performed using the Clearsight® device (Edwards lifescince, CA, 
USA). The non-parametric Friedman pairwise-test was used to assess 
between group differences; the Bland–Altman analysis was performed 
to evaluate the mean bias between measurements and to calculate 
the limits of agreement (LoA). Correlation between measurements was 
performed with the Spearman test.

Results: We collected data from 82 volunteers, with a median age 
of 30  years (interquartile range [IQR] 27–35). As compared with CRT 
measured at finger level [median 1.04  s (IQR 0.8–1.39)], CRT meas-
ured at “earlobe-0°” was significantly smaller [0.88  s (IQR 0.75–1.06); 
p < 0.001], whilst CRT assessed at “earlobe-30°” was similar [1.10 s (IQR 
0.90–1.26); p = 0.52].  As shown in the Bland–Altman diagram (Fig-
ure 1a), when comparing the CRT at “finger-flat” position and at “ear-
lobe-0°”, the Bias was 0.22 s (standard deviation 0.40) and the LoA were 
-0.56 (lower) and 1.00 (upper). The same plot analyzing CRT at “finger-
flat” position and at “earlobe-30°” showed a smaller Bias (0.02 ± 0.18 s) 
and the LoA were -0.33 and 0.37 respectively (Figure 1b).

Conclusion: In healthy volunteers, CRT measured at the earlobe with 
the head at 30° seems producing similar results to the assessment 
performed at the finger level, with good accuracy and good preci-
sion. Conversely, the CRT measured at the earlobe with the patient in 
supine position (0°) produces different results as compared to the fin-
ger CRT, with lower accuracy and precision. These preliminary results 
do not entirely support the interchangeability of CRT assessment at 
different sites (finger and earlobe), especially when considering the 
CRT assessed at earlobe with the patient supine (0°), which would be 
of interest for its possible use in the operating room. Studies on criti-
cally ill patients may be useful to confirm these preliminary results.
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Introduction: There is a growing body of evidence supporting the use 
of speckle-tracking echocardiography (STE) in critical illness.1  Origi-
nally described by Russell et  al., 2  myocardial work (MW) is a novel 
non-invasive STE-based technique that estimates myocardial perfor-
mance based upon pressure-strain loops. MW is capable of quantify-
ing constructive and wasted work and already has many identified 
clinical applications.3 However, the clinical benefit of using MW in crit-
ically unwell patients with sepsis has yet to be evaluated. The CRiSIS 
study (ISRCTN 23,174,569) aims to determine if any association exists 
between MW and mortality in sepsis.
Objectives: To evaluate inter- and intra-operator reliability using this 
novel technique and whether operator reliability can be improved by 
focused training.
Methods: Deidentified data from the CRiSIS study for 14 patients 
were examined by two independent echocardiographers competent 
in myocardial strain imaging.4 Operator 1 was new to the tool, whilst 
operator 2 was competent in MW measurements. STE and MW were 
analysed using GE EchoPAC (version 2.0.4) with their proprietary Myo-
cardial Work package. Following standard measurements for strain 
using an 18-segment model, myocardial work is then estimated fol-
lowing identification of aortic and mitral valve events within the car-
diac cycle. Images were collected using a GE S70 R2 echocardiographic 
device and a M5Sc cardiac probe. The first set of measurements were 
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made with no extra-training. The second set of measurements were 
made following training via the GE Vivid Club platform. Inter- and 
intra-rater interclass correlation coefficients (ICC) for global longitu-
dinal strain (GLS) and global work efficiency (GWE) were determined 
using R (version 4.1.3, Austria, Vienna).
Results: For GLS, the inter-rater ICC (95% CI) for the first and second 
round of measurements were 0.94 (0.84–0.98) and 0.99 (0.96–1.00) 
respectively, indicating excellent inter-reliability. For operator 1, the 
intra-rater ICC (95% CI) was 0.96 (0.87–0.99) and for operator 2 was 
0.98 (0.94–0.99), both indicating excellent intra-reliability. For GWE, 
the inter-rater ICC (95% CI) for the first and second round of meas-
urements were 0.52 (0.00–0.82) and 0.94 (0.81–0.98) respectively, 
indicating an increase from moderate to excellent inter-reliability. For 
operator 1, the intra-rater ICC (95% CI) was 0.49 (0.00–0.80), indirectly 
suggesting a marked improvement in operator 1’s performance, and 
for operator 2 was 0.93 (0.79–0.98).
Conclusion: This study shows that even for the echocardiographer 
competent in GLS measurements, further training is required to 
gain competency in MW assessment in order to achieve excellent 
inter- and intra-rater reliability. This is an important consideration 
if use of the tool is to become more routine in critical care settings. 
Following focused training, excellent inter-operator reliability can 
be achieved making the potential benefits of MW achievable for 
echocardiographers.
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Introduction: The mechanisms of cardiovascular injury in patients 
with COVID-19 and ARDS are related to lung parenchymal damage 
and altered pulmonary vasculature hemodynamics (1), resulting in 
higher afterload for the right ventricle (RV) followed ultimately by RV 
dysfunction (2). Right ventricular systolic pressure (RVSP) is a useful 
tool to measure afterload for the RV.
Objectives: The aim of this study is to describe the clinical characteris-
tics and echocardiographic findings of patients admitted to ICU due to 
COVID-19 infection. Furthermore, we aimed to determine the effect of 
RVSP and ARDS on mortality in this population.
Methods: This is a single-center retrospective study from March 2020 
to August 2021. The study included hospitalized adult patients with 
confirmed COVID-19 infection by RT-PCR, who had an echocardiogram 
performed during admission. A total of 223 patients were included. 
Demographics, clinical factors, and findings in 2D echocardiogram 
before and during hospital admission were obtained. Right ventricu-
lar dilation and dysfunction were obtained by qualitative assessment, 

and RVSP was calculated with the Bernoulli equation. Statistical 
analyses were performed using SAS 9.4. We evaluated the differences 
between ICU admission groups by one-way ANOVA, Wilcoxon rank-
sum or Fisher exact test, as appropriate to test differences between 
ICU admission groups.
Results: The overall mean age was 64 ± 16 years, 60% were male, 21% 
AA, and 68% Hispanics. ICU admission was required for 122 (55%) of 
patients, of which 98 (80%) were diagnosed with shock (80 distribu-
tive, 25 cardiogenic), 86 (70%) required CRRT, and 105 (86%) devel-
oped ARDS. Mortality was 28% in the overall cohort and 55% vs. 7% in 
patients who required vs. who did not require ICU admission, respec-
tively. Table  1 shows demographic, clinical and echocardiographic 
characteristics by ICU admission group. Logistic regression models 
showed a significant effect of ARDS (OR 27.9, p < 0.001) and RVSP 
(OR 1.16 for every 5 unit increase (CI 1.04–1.29), p 0.008) on mortal-
ity. ARDS was associated with higher RVSP on mixed linear regression 
analysis (B coefficient of 7.88, p < 0.001). Higher RVSP during admission 
as compared to pre-admission echocardiogram and higher mortality 
was seen in patients with ARDS (Figure 1).
Conclusion: In our study, higher mortality was observed in patients 
with COVID-19 infection who required ICU admission. Measures of 
RV dysfunction such as RVSP was associated with ARDS and higher 
mortality supporting the theory of deleterious effect of ARDS on RV 
dysfunction in patients with COVID-19. Further studies including 
advanced imaging might be useful to understand the association of 
RV dysfunction and long term outcomes.
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Introduction: The assessment of the sub-aortic velocity time inte-
gral (VTI) is part of the echocardiographic evaluation of critically ill 
patients. It is operator-dependent and time-consuming. An artificial 
intelligence (AI) tool has recently been developed for the automatic 
assessment of VTI (autoVTI) in a few seconds only.
Objectives: We designed the present study to compare autoVTI meas-
urements done by experts and trainees to reference manual measure-
ments (VTI-ref ) done by experts.
Methods: We studied critically ill patients who required an echocar-
diographic evaluation during their ICU stay. AutoVTI measurements 
were performed with the autoVTI software available on the cart-based 
Venue (GE Healthcare) ultrasound system from an apical 5-cham-
ber view. Automatic VTI measurements done by trainees (autoVTI-
trainee) and experts (autoVTI-expert) were compared with VTI-ref 
measurements done manually by two experts (FAG & JB) in critical 
care echocardiography. All measurements were done in triplicate and 
the reproducibility of measurements was calculated as SD/mean and 
expressed as a percentage.
Results: We enrolled 77 patients in whom transthoracic echo images 
were possible to obtain. AutoVTI measurements were technically pos-
sible in 71 patients (92%). VTI-ref ranged from 14.8 to 32.8 cm (mean 
22.2 ± 4.3  cm). AutoVTI-expert ranged from 11.6 to 29.3  cm (mean 
20.5 ± 4.4  cm). We observed a close relationship (r = 0.86, p < 0.001) 
between VTI-ref and autoVTI-expert. The average difference (bias) 
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between autoVTI-expert and VTI-ref was -1.7 ± 2.3 cm, with a percent-
age error (2SD/mean) of 22%. AutoVTI-trainee ranged from 11.6 to 
28.4 cm (mean 20.2 ± 4.3 cm). We observed a significant relationship 
(r = 0.79) between VTI-ref and autoVTI-trainee. The average difference 
(bias) between autoVTI-trainee and VTI-ref was -1.9 ± 2.8  cm, with a 
percentage error of 26%. The reproducibility of manual and automatic 
measurements was comparable: 5.8 ± 3.9% for VTI-ref, 6.1 ± 4.0% for 
autoVTI-expert, and 5.6 ± 3.9% for autoVTI-trainee.
Conclusion: The automatic assessment of VTI was possible in 
most patients. It was accurate (low bias) and precise (percentage 
error < 30%), both for experts and trainees. The reproducibility of 
measurements was as good for trainees as for experts. Therefore, the 
AI-enabled autoVTI tool may assist clinicians, in particular trainees, to 
quickly identify the underlying mechanisms of shock and to assess 
fluid responsiveness.
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Introduction: Capillary refill time (CRT) is a marker of peripheral per-
fusion and activation of the sympathetic nervous system. It has been 
associated with organ failure and mortality in patients admitted to 
intensive care unit. Its use has been implemented for the manage-
ment of critically ill patients and showed promising results. The posi-
tion of the arm during assessment has not been fully standardized. In 
particular, as compared to a flat position of the arm, its elevation may 
reduce venous congestion; however, it remains undefined whether 

this change in finger position may influence CRT measurements to a 
clinically significant extent.
Methods: In healthy adult volunteers with no pre-existing medical 
conditions and lying in semi-recumbent position, we performed a 
single-center prospective study measuring CRT at the ventral surface 
of the index finger (distal phalanx level) on the right hand. Two meas-
urements were taken: 1) with the index at the level of the hip (“finger-
flat”), and 2) after positioning the finger in a 30° unloaded position for 
60  s. CRT was measured by a single operator applying firm pressure 
with a glass microscope-slide. Pressure was increased until the skin 
was blank and kept for 15  s. The time for return of the normal skin 
color was registered with a chronometer. We also video recorded all 
measurements for subsequent intra- and inter-rater variability and 
external validation. All together with vital parameters (blood pres-
sure, heart rate, oxygen saturation), we recorded hemodynamic data 
using Clearsight® (Edwards Lifescience, CA, USA) monitoring. Differ-
ences between the two measured CRT were assessed using the Fried-
man test, then a Bland–Altman analysis was performed to calculate 
the mean bias and the limits of agreement (LoA). Correlation between 
measurements was performed with the Spearman test.
Results: We collected data from 82 healthy volunteers, with a median 
age of 30 years (interquartile range [IQR] 27–35). Median CRT for “fin-
ger-flat” group was 1.04  s (IQR 0.8–1.39), whilst “finger-up” CRT was 
1.17  s (IQR 0.93–1.41; p = 0.027). As shown in the Bland–Altman dia-
gram (Figure  1), the mean bias between measurements was −0.07  s 
(standard deviation 0.3) and the LoA were -0.61 (lower) and 0.47 
(upper). We found significant correlation with a Spearman rho 0.70 
(95% Confidence Interval 0.56–0.80; p > 0.001).

Conclusion: In healthy volunteers, the CRT measured at the finger 
distal phalanx in unloaded position produces different results as com-
pared to CRT assessment with the index at the level of the hip; how-
ever, this difference is small, we found a good accuracy (small mean 
bias) with a clinically acceptable precision (LoA). Whether these dif-
ferences are similar in critically ill patients (i.e. septic) remains to be 
defined.
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Introduction: The coronavirus disease 2019 (COVID 19) rapidly spread 
around the world becoming a global public health problem with an 
influx of patients hospitalized with severe acute respiratory syndrome-
coronavirus-2 (SARS-Cov2-2). So far more than four hundred millions 
of confirmed COVID 19 cases can be counted worldwide, with a total 
of more than six million deaths, as of April 12, 2022, according to the 
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World Health Organization.1–2. Although COVID 19 was initially con-
sidered a respiratory disease, it has rapidly become clear that a multio-
rgan involvement was common. However, the heart often represents 
a target organ and patients may develop heart failure (HF). History of 
HF is a risk factor for a more severe clinical course of COVID 19.3 HF 
involves more than 10% of population over 70 years in the developed 
countries, making it a known epidemic that is inevitably shattering 
with the one currently caused by SARS-CoV-2. 4 There are few studies 
that discuss the relationship between prognostic factors for HF and 
COVID-19 in Mexico and Latin America. 5–6. Patients with pre-existing 
HF are likely at higher risk for adverse outcomes in COVID 19. Whether 
this pattern of worsened outcomes among patients with heart failure 
is unique to COVID-19 or similar to that seen in any other systemic 
inflammatory state is not clear.7 The overall mortality rate of 25% is 
consistent with that seen in other large registries, whereas a humbling 
40% of those with heart failure died during hospitalization. 8–9.
Objectives: Identify factors associated with the death among patients 
with a history of heart failure (HF) hospitalized with severe coronavirus 
disease-2019 (COVID-19).
Methods: This study conducted an retrospective longitudinal analysis 
of 213 patients with a history of HF admitted for Severe COVID-19 at 
Respiratory Intensive Care Unit in Mexico City between March, 2020 to 
July 2021.Patients were classified according to the categorical variable 
of mortality as deceased or not deceased. The categorical and con-
tinuous variables were expressed as absolute values and percentages 
and as medians (ranges), respectively The differences between groups 
were analysed using Student’s t-test or the Mann–Whitney U test for 
continuous variables or Pearson’s chi-squared test for categorical vari-
ables. A p-value < 0.05 was considered statistically significant; subse-
quently. A multivariate logistic regression analysis was performed 
to identify admission factors associated with mortality expressed as 
an adjusted odds ratio (OR), with a 95% confidence interval (95% CI). 
The statistical analysis was conducted with SPSS software. (IBM SPSS 
Statistics©).
Results: Data from 213 Severe COVID 19 patients admitted to the 
R-ICU were analyzed. A total of 153 patients (71.8%) had a history of 
HF prior to admission. Of these 80 patients (52.4%) died during admis-
sion. The median age of study participants was 72.4 years (range 62.5–
81.7). Among patients with HF hospitalized with COVID 19 who died 
were significantly older (OR: 4.2 (95% CI: 1.33–12.52; p = 0.008), male 
gender (OR: 2.96 (95% CI: 1.35–7.12; p = 0.005), and had higher comor-
bidity. In addition, there was a higher proportion of diabetics with 
target organ damage (OR: 1.30; 95% CI: 1.20–1.50; p =  < 0.001), arte-
rial hypertension (OR: 1.25; 95% CI: 1.07 to 1.46 p = 0.001), and kidney 
failure (OR: 1.26; 95% CI: 1.15 to 1.42 p = 0.004) among the deceased.
Conclusion: Patients with HF hospitalized for COVID-19 have a high 
in-hospital mortality rate. These risk factors mentioned could help 
clinicians to identify patients with bad prognosis at the intensive care 
unit.
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Introduction: Veno-arterial extracorporeal membrane oxygenation 
(VA-ECMO) is a rescue therapy in refractory post-cardiotomy cardio-
genic shock (PCS). Currently, there is no consensus about the best 
timing for implantation of VA-ECMO in this setting. The Vasoactive-
Inotropic Score (VIS Score) has been reported to accurately predict 
adverse outcomes, ECMO-VA support and death in various clinical set-
tings, including PCS.
Objectives: This study was designed to investigate the role of VIS 
score as determinant of early VA-ECMO implantation in patients with 
PCS in operating theatre.
Methods: This study is a multicentric retrospective database study 
conducted at the Cardiovascular ICU of the university-affiliated tertiary 
hospitals over a fixed period of 3 years. Inclusion criteria were cardiac 
surgery with cardiopulmonary bypass in adult patients. The main 
exclusion criteria were: off-pump cardiac surgery, pre-operative VA-
ECMO, LVAD, VA-ECMO implantation in ICU, heart transplantation and 
incomplete data. VIS Score was calculated as follows: dobutamine dose 
(µg/kg/min) + dopamine dose (µg/kg/min) + norepinephrine dose 
(µg/kg/min) × 100 + epinephrine dose (µg/kg/min) × 100 + milrinone 
dose (µg/kg/min) × 10 + vasopressin dose (unit/kg/min) × 10,000. We 
evaluated risk factors associated with VA-ECMO implantation by using 
a multivariate logistic regression model with backward process. Then 
we performed a propensity matching (1:1) without replacement and 
a calliper distance of less than 0.2. Quantitative and qualitative paired 
variables were analysed by using the Wilcoxon test and the McNemar 
test.
Results: Of 2769 patients screened during the study period, 528 
patients had PCS and 76 patients were supported by VA-ECMO in 
operating theatre. Risk factors for VA-ECMO support were age 0.97 
(CI95%: 0.944–0.986), BPCIA 5.9 (CI95%: 2.1–17), right ventricular 
dysfunction 3.4 (CI95%: 1.6–7.2), LVEF < 30% 4,1 (CI95%: 1,9–8,6), pul-
monary hypertension 2.2 (CI95%: 1.2–3.8), emergency 3.2 (CI95%: 1.8–
5.5), number of procedures 1.8 (CI95%: 1.4–2.4), VIS score 1.09 (CI95%: 
1.07–1.1). After matching (65 patients per group), the two groups did 
not differ significantly in their demographic characteristics, cardiac 
surgery type and operative characteristics. The VIS score did not differ 
(29.0 [20.0;65.0] vs 32.0 [17.4;64.6], p = 0.89). The VA-ECMO group had 
higher in hospital mortality (36% (55.4) vs 9% (13.8), p < 0.001). In addi-
tion, VA-ECMO group had worse clinical outcomes, in terms of acute 
renal failure, infections, transfusions and abdominal complications 
(Table 1).

https://covid19.who.int


Page 189 of 236ICMx 2022, 10(Suppl 2):39
 

Table 1. In-hospital complications

NO VA-ECMO VA-ECMO p value

Atrial Fibrillation 25 (38.5%) 30 (46.2%) 0.478

Ventricular arrhythmia 6 (9.23%) 23 (35.4%) 0.001

Prolonged intubation 16 (24.6%) 44 (67.7%) <0.001

ARDS 20 (30.8%) 28 (43.1%) 0.203

Acute Kindney Injury 28 (43.1%) 54 (83.1%) <0.001

CRRT 7 (10.8%) 27 (41.5%) <0.001

Septic shock 6 (9.23%) 21 (32.3%) 0.002

Blood transfusion 28 (43.1%) 61 (93.8%) <0.001

Hemorrhagic shock 5 (7.69%) 38 (58.5%) <0.001

Mesenteric Ischemia 0 (0.00%) 10 (15.4%) 0.003

ICU LOS 4.00 [2.00;7.00] 9.00 [5.00;15.0] <0.001

Hospital LOS 9.00 [7.00;18.2] 14.0 [6.00;24.0] 0.300

Conclusion: VIS score was independently associated to ECMO-VA 
support in operating theatre. When matching patients, no significant 
differences in VIS Score was demonstrated. Patients supported by VA-
ECMO had higher mortality because of ECMO-VA related morbidity. 
Consequently, despite VIS score being associate to ECMO-VA support, 
it should not be considered as a main determinant for VA-ECMO initia-
tion in PCS. Physician should take in account other variables.
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Introduction: Mechanical ventilation (MV) can decrease cardiac out-
put (CO) and jeopardizes the patients. The MV effects on right ventri-
cle (RV) preload and afterload are well-known, but the effects on left 
ventricle (LV) filling are not well-defined. The pulmonary circulation is 
complex and comprises of two compartments (intrapulmonary and 
extrapulmonary) with different surrounding pressures.
Objectives: To investigate the effects of the transpulmonary pres-
sure (alveolar minus pleural pressure) on LV filling and CO. To test 
the hypothesis that higher transpulmonary pressure decrease the 
intrapulmonary vascular transmural pressure, which decreases the 
vessels diameters, especially in the pulmonary postcapillary vessels, 
leading to diminished LV filling.

Methods: A unique integrated model of the cardiovascular and res-
piratory systems was developed to investigate the cardiopulmonary 
interactions. The pulmonary circulation is divided into four com-
partments: extrapulmonary arterial and venous compartments and 
intrapulmonary precapillary and postcapillary compartments, with the 
different surrounding pleural and alveolar pressures, respectively. The 
intrapulmonary vessels are compliant, and their diameters are deter-
mined by the transmural pressure gradient. These vessels collapse 
when the alveolar pressure approaches the intravascular pressure 
(close to zero transmural pressure).
Results: MV of a normal lung decreases the RV preload, and even 
decreases the pulmonary artery pressure. Concurrently, the LV filling 
increases during inspiration, due to the increase in the pressure gra-
dient between the pulmonary bed and the LV. However, an increase 
in the ventilation pressure in attempt to maintain adequate ventila-
tion of a compromised lung leads to the opposite effect on LV filling. 
Higher ventilation pressure increases the PVR due to the decline in the 
vascular transmural pressure. The same alveolar pressure surrounds 
all the vessels, but postcapillary vessels with the lower intravascular 
pressure are the most vulnerable, and can collapse during inspiration. 
The PEEP, Driving pressure and higher inspiration:expiration ratio have 
synergistic effects on the postcapillary resistance. Postcapillary col-
lapse: (1) decreases the LV filling and CO and shifts lung regions from 
zone 3 to zone 2, (2) increases the pulmonary artery pressure and the 
RV afterload, and (3) increases the pulmonary capillary pressure and 
may intensify pulmonary edema. The latter is due to substantial larger 
increase in postcapillary resistance than in precapillary resistance.
Conclusion: Optimization of MV is complex, and understanding the 
underlying cardiopulmonary interactions is mandatory for reaching 
this goal. The effects of intense MV on the pulmonary circulation may 
be dominated by the increase in the postcapillary resistance which 
diminished the CO while it increases the pulmonary artery and capil-
lary pressures.
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Introduction: The assessment of volume status is often subject of con-
troversial discussions at the ICU. Clinical examination remains the basis 
for fluid status estimation, resulting in a wide interobserver variability 
and nonquantifiable results. Although optimal management of fluid 
administration is important, especially in shock, the estimation of 24 h 
fluid balance is often reduced to administered intravenous fluids and 
urine output. Transepithelial water loss through lungs and skin plays a 
crucial role for the volume management and is usually estimated with 
formulas based on body weight and temperature, which often leads to 
systematic errors and unsatisfactory fluid balances.
Objectives: In the SkInShock study, we aimed to test the hypothesis 
that the skin as an easily accessible organ could be used for an opti-
mized, noninvasive assessment of vascular tone and fluid balance in 
septic or cardiogenic shock.
Methods: In this prospective single-center study (German Clinical 
Trails Register ID: DRKS00027981), we measured transepithelial water 
loss (TEWL) through the skin on the forehead, upper limbs, trunk, and 
lower limbs of ventilated patients with cardiogenic or septic shock in 
a cardiac intensive care unit. For this purpose, we used a Tewameter® 
(Courage + Khazaka, Germany) which quantifies transcutaneous water 
evaporation (g/h/m2) in an open chamber method without affecting 
the skin microenvironment.Total water loss through the skin per day 
was calculated either by using the performed TEWL measurements or 
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the following formula: 6 ml/kg bodyweight/24 h + 20% correction per 
°C different from 37 °C. As all patients were intubated and ventilated 
with active humidification, so only skin was considered as relevant for 
invisble water loss. To correlate skin water loss with vascular tone, sys-
temic vascular resistance index (SVRI) was quantified with PiCCO tech-
nology (Getinge, Germany) simultaneously to TEWL measurements.
Results: We are reporting the first results of the SkInShock study (20 
measurements in two patients with cardiogenic and three patients 
with septic shock). TEWL measurements significantly correlated 
to SVRI, with low TEWL values indicating high SVRI. Statistical sig-
nificance regarding this correlation was achieved for measurements 
within each individual patient and for a pooled analysis of all patients 
(n = 20;  R2 = 0.4; p < 0.02). In addition, calculated 24-h water loss based 
on TEWL measurements showed a significant correlation with the 
estimated insensible fluid loss using the accepted formula (n = 20; 
 R2 = 0.89; p < 0.0001). Notably, our data show that in patients with high 
TEWL values and low vascular resistance, measured insensible water 
loss exceeded the formula-based estimate by up to 100%.
Conclusion: The first results of our study show that noninvasive meas-
urements of TEWL seems to correlate with SVRI and therefore can 
provide additional information on vascular resistance in a simple and 
rapid approach. Measurement of TEWL may improve clinical assess-
ment of volume status, especially in situations with low vascular tone 
and consecutive increased transcutaneous water loss. Further results 
of our study will show whether these initial observations can be 
confirmed.
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Introduction: O-GlcNAcylation is a ubiquitous post-translational 
modification involved in stress response and cell survival. Its stimula-
tion is beneficial in states of shock in murine models (1). Cardiopulmo-
nary bypass (CPB) a mandatory procedure for cardiac surgery share 
common pathophysiological mechanism with state of shock poten-
tially leading to death. Despite improvements of both materials and 
techniques over the past decades, the cardiovascular alteration associ-
ated with CPB after surgery remain an unsolved problem.
Objectives: Evaluate the impact of (i) CPB on O-GlcNAc levels both in 
human and rats and (ii) O-GlcNAc stimulation in a rat model of extra-
corporeal circulation (ECC).
Methods: A biocollection of human blood samples in adults (n = 36) 
and children  (n = 23) during CPB central venous placement, aortic 
declamping, 5–6 and 12  h after declamping. After being anesthe-
tized 24 sprague dawley rats were randomly assigned to receive no 
therapy (Sham), ECC, and ECC supplemented with NButGT to increase 
O-GlcNAc levels. ECC was maintained for 1  h. Rats were then evalu-
ated 5  h post ECC weaning. Global proteins O-GlcNAcylation levels 
were evaluated by Western-blot analysis in human and rat blood and 
myocardium.

Results: In adults and children undergoing cardiac surgery, CPB was 
associated with an increase in O-GlcNAc levels 6 h (+ 29% and + 27% 
respectively p < 0.05) and 12 h after declamping. ECC model induced 
multiorgan and metabolic dysfunction in rats with lower mean arte-
rial pressure at H + 5 (Sham: 95 ± 4; ECC: 70 ± 8  mmHg; p < 0.01), 
higher lactate level at H + 5 (Sham: 1.5 ± 0.3; ECC: 3.9 ± 0.9  mmol/L; 
p < 0.01) and higher creatininemia level at H + 5 (Sham: 0.6 ± 0.06; ECC: 
1.48 ± 0.15 mg/dL; p < 0.0001). Treatment with NButGT induced a res-
toration of H + 5 mean arterial pressure, behavior and severity score in 
rats. This was associated with a correction of lactatemia, creatininemia, 
blood urea nitrogen and pCO2. Comparatively to ECC, treated rats had 
higher levels of protein O-GlcNAcylation at H + 5 (p < 0.01).

Figure 1: Impact of treatment with NbutGT in rat model of ECC: 
Mean arterial pressure before ECC, at weaning and at H + 5 after ECC 
Weaning. Values are presented as mean ± SEM, **p < 0,01 Vs sham; 
Determined by two ways ANOVA test.

Conclusion: Increase in O-GlcNAc level post ECC in human seems 
to be a response to stress. Comparison of patient outcome with the 
evolution of O-GlcNAc level during ECC could be of interest in a larger 
cohort. Results obtained with O-GlcNAc stimulation in the rat model 
suggest that the increase in O-GlcNAc level could be a promising strat-
egy for the management of peri-operative period during cardiac sur-
gery in human.
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Introduction: An increase in cardiac index (CI) during an End-Expir-
atory Occlusion test (EEOt) predicts fluid responsiveness in septic 
shock patients admitted to intensive care unit (ICU)[1,2]. However, CI 
monitoring, which is mandatory to track CI changes, may not always 
be available. Carotid doppler is a non-invasive, bedside, safe and 
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easy-to-use ultrasound technique that allows measuring of the systolic 
peak velocity [3] and the duration of systolic component of each car-
diac cycle [4] as surrogates for stroke volume. When invasive cardiac 
monitoring is not available or when the echocardiographic window is 
technically difficult, the use of the carotid doppler could be a feasible 
alternative to track changes in CI.
Objectives: The aim of this study is to investigate whether changes in 
Carotid Doppler Peak Velocity (CDPV) and in corrected Flow Time (cFT) 
during an EEOt could predict fluid responsiveness in patients with sep-
tic shock ventilated with low tidal volume strategy (6 mL/kg of PBW).
Methods: Prospective, single-center study in adult patients with 
hemodynamic instability, defined by persisting hypotension requiring 
fluid administration or vasopressors to maintain a mean arterial pres-
sure of 65  mmHg. The CDPV and cFT on carotid artery doppler and 
the other hemodynamic parameters using the Pulse Contour Analy-
sis EV1000TM were recorded at baseline, during a 20 s-EEOt and after 
fluid challenge (500  mL) (Fig 1). Responders were defined as those 
with an increase in CI ≥ 15% after a fluid challenge.

Results: We included 44 measurements on 18 mechanically ven-
tilated ICU patients with septic shock. Fluid responsiveness rate 
was 43.2%. An increase in CI ≥ 5.35% during EEOt predicted 
fluid responsiveness with a sensitivity and a specificity of 78.9% 
and 91.7%, respectively, with an area under ROC curve of 0.85 
(p = 0.001). An increase in CDPV ≥ 10.5% during an EEOt pre-
dicted fluid responsiveness with 96% specificity and 53% sensitiv-
ity with an area under ROC curve of 0.743 (p = 0.006) (Fig 2). The 
cFT changes during EEOt, instead, did not accurately predict fluid-
responsiveness (p = 0.13).

Conclusion: In adult patients with septic shock and low tidal volume 
ventilation, an increase in CDPV greater than 10.5% during a 20-s EEOt 
predicted fluid responsiveness with > 95% specificity and may help 
optimize preload when invasive hemodynamic monitoring is not avail-
able (Clinicaltrials.gov NCT04470856).
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Introduction: Atrial fibrillation (AF) affects between 4–14% of all ICU 
admissions and up to 44% of patients with septic shock [1]. AF with a ven-
tricular response rate can lead to haemodynamic instability, increased 
ICU and hospital mortality, recurrent AF, and stroke. Despite continuous 
ECG monitoring, short episodes of AF remain underdiagnosed in criti-
cally ill patients [2]. It remains unclear whether a reliable diagnosis of AF 
is possible using single lead ECGs. In the current study we used 30-s ECG 
snippets to assess agreement between ICU clinicians’ detection of AF.
Methods: A subset of 371 patients from the Medical Information Mart 
for Intensive Care (MIMIC) III database were used, containing a total 
count of 603 ECG records. Each ECG record was partitioned into 30-s 
snippets. A random selection of three snippets were created from each 
record for assessment by three senior intensivists. Each clinician inter-
preted 1206 snippets and assigned one of the following diagnostic 
codes: ‘AF’, ‘Possible AF’, ‘Sinus Rhythm’, ‘Other Arrythmia’ and ‘Uninter-
pretable’. The primary research objective was to define the interrater 
variability between diagnostic codes. We implemented a 2/3 valida-
tion method with each ECG segment being reviewed independently 
by 2 clinicians. For disagreement in diagnosis, a final senior cardiolo-
gist acted as the tie breaker with the majority vote taking precedent. 
Cases where three clinicians voted for a different diagnosis were 
classed as ’Unknown’. Cases where clinicians voted ‘AF’ and or ‘Possible 
AF’ were classified as ’AF’. ECGs which at least one clinicians regarded 
as ‘Uninterpretable’, were classified as such, as in real life circumstances 
the ECG would likely have been discarded and or regenerated.
Results: A total number of 1809 thirty second ECG segments were col-
lected and analysed. We found that only 1,147 (63.41%) of the ECGs 
had full agreement amongst the 5 class labels, thus over one third of 
the ECGs needed additional input. When the ‘AF’ and ‘Possible AF’ diag-
noses were aggregated into one group, agreement between increased 
to 84.3%. Of the 1809 ECG snippets, 257 (14.21%) were classified as 
‘AF/Possible AF’, 1132 (62.58%) as ‘Sinus Rhythm’, 217 (12%) as ‘Uninter-
pretable’, 169 (9.34%) as ‘Other Arrythmia’ and 34 (1.88%) as ‘Unknown.’.
Conclusion: Diagnosis of AF in short 30-s single lead ECG snippets remains 
challenging in over 15% of cases and may explain why brief episodes of 
AF (< 30 s) often remain undiagnosed. Classical monitoring devices such as 
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defibrillators, but also novel patch-based devices or lifestyle gadgets com-
monly offer single lead ECG monitoring. Interference, patient movement 
and shivering may impact on ECG quality and hamper readability. 12% of 
the ECG snippets in our study had inadequate quality for the diagnosis of 
AF. Further research using diagnostic algorithms based on machine learn-
ing is required to address this diagnostic uncertainty.
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Introduction:

  • • Cardiac output (CO) monitoring is important in patient con-
nected to extracorporeal membrane oxygenation (ECMO) either 
Veno-Venous (VV) ECMO or veno- arterial (VA) ECMO

 • • In VV ECMO patient’s adequate oxygenation is achieved with 
ECMO flow above 60% of cardiac output and in VA ECMO 
patients adequate hemodynamic is maintained with ECMO flow 
50–70 ml/kg/min.

Objectives: Validate cardiac output measured by electrical cardiom-
etry (ICON™) using transthoracic echocardiography in patients con-
nected to ECMO (either VA ECMO or VV ECMO).
Methods: CO was estimated using electrical cardiometry (ICON 
OSYPKA medical, Germany) using bioimbedance technology through 
4 electrodes connected to the eft side of the body with good signal 
quality for accuracy of measurements {signal quality indicator (SQI) 
ranging from 70 to 100}.

 – – Echocardiography measurements were taken using Pulsed 
Wave (PW) doppler over left ventricular outflow track (LVOT) 
(2-3 cm away from aortic valve in apical 3 or 5 chamber views) to 
calculated LVOT Velocity Time Integral (LVOT VTI).

  – – Stroke Volume (SV) = LVOT VTI  × Cross sectional area (CSA) 
of LVOT (calculated from parasternal long axis 0.5 cm from aortic 
valve).

  – – CO = SV × Heart Rate (HR)
  – – The two measurements were taken at the same time in 10 

patients treated with ECMO (6 patients were connected on VV 
ECMO (675 paired values) and remaining 4 patients on VA ECMO 
(343 paired values)

  – – In VV ECMO patients, CO calculated by echocardiography 
and estimated by ICON equal native CO

 – – While CO estimated by ICON in VA ECMO patients equals 
native CO measured by echocardiography and ECMO flow

Results: There were significant correlations between cardiac output 
estimated using ICON compared to echocardiography in both patients 
connected to VV (4.8 to 12.7 L/min with mean 8.97 L/min ± 2.1 Vs 4.6 

to 12.4 L/min with mean 8.42 L/min ± 1.84 by echocardiography) and 
VA ECMO (4.3.61 to 8.46 L/min with mean 8.535 L/minute ± 1.13 Vs 
4.01 to 7.25 L/minute with mean 5.2 L/min ± 0.72 by echocardiogra-
phy) (r = 0.915 and 0.808 for VV and VA respectively) (p < 0.001). 
Intraclass Correlation coefficient and Cronbach’s Alpha analysis were 
used to assess the agreement between the two measurements and 
there was a statistically significant agreement (P value > 0.001).
Conclusion: ICON is a valuable noninvasive and continuous tool for 
the assessment of cardiac output in patients supported with ECMO.
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Introduction: Coagulation abnormalities linked to increased inflam-
mation and septic shock enhance the formation of deep vein throm-
bosis, which increases morbidity and mortality in critical conditions.
[1].
Objectives: The goal of this research was to investigate in a long term 
the macro and microhemodynamic adaptations in animals submitted 
to acute occlusion of the deep femoral vein.
Methods: Under general anesthesia, 3-month-old female Wistar rats 
were subjected to a deep femoral vein obstruction and monitored for 
the flow of veins and arteries, proximal and distal to the site of obstruc-
tion (Transonic System Inc. TS420 transit-time perivascular flowmeter). 
The microcirculation was observed by videomicroscopy and the tissue 
perfusion by Laser Doppler. The animals were monitored at 60 min, 7, 
30, and 90 days after occlusion. As a control, the contralateral limb was 
used.
Results: There was an immediate and significant reduction in the vol-
ume of flow in the veins both above and below the point of occlusion, 
with no total recovery of venous drainage until 90 days after the pro-
cedure. Tissue perfusion distal to the obstruction and the microcircula-
tory density were reduced partially during the study period, and the 
recovery was just at 90 days period. The arterial flow of the occluded 
limb likewise showed a drop, with complete recovery in 90 days. There 
were no observed alterations in macrocirculation or tissue perfusion 
in the contralateral limb, but the microcirculatory vascular density 
showed a mild reduction.
Conclusion: Deep venous thrombosis causes long-term hypoflow in 
both the vein and the artery in healthy animals, indicating the impor-
tance of long-term monitoring of flow. This process can be exacer-
bated in critical illness because macro and microvascular damage are 
common occurrences and can further impede the recovery process.
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Introduction: Right ventricular [RV] failure [RVF] is a major cause 
of morbidity and mortality with complex pathophysiology of 
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several etiologies that would change its outcomes and management 
options. Causes include ARDS, pulmonary hypertension, LVAD place-
ment, myocarditis, myocardial infarction, valvulopathy, amongst 
others [1]. Now data is proving a higher prevalence of RV dysfunc-
tion amongst COVID paitents making this poor clinical outcome in 
need of even a wider discussion regarding the available supportive 
interventions [2]. Poorer clinical outcomes has been proved exten-
sively regardless of RVF cause [3–6]. Medical interventions focuses 
on optimizing preload, contractility, RV afterload, maintenance of 
atrioventricular synchrony, and fixing the underlying cause. It is not 
uncommon for RVF to be refractory to medical treatments necessi-
tating mechanical circulatory support [MCS]. Different right ventricu-
lar assist devices [RVAD] are available with extracorporeal membrane 
oxygenation [ECMO] or sole circulatory support with centrifugal 
pumps amongst others. ECMO has significantly developed its cannu-
lation modalities to mitigate the many possible negative effects such 
as bleeding, organ failures, secondary infections, pathlogical hemo-
dynamic syndromes, and death. RV support by accessing the pulmo-
nary artery [PA] is not new [7], but it is becoming more prevalent in 
the last few years, especially peripherally. Most commonly, accessing 
the PA was done through a separate cannulation in conjunction with 
another femoral vein inflow access in the Veno-pulmonary-arterial 
[VPa] strategy. One of the newer strategies is the use of single can-
nulation site with the Protek Duo device. Protek Duo is a novel veno-
venous percutaneous cannula-within-a-cannula RVAD. First used in 
2016 [8], it utilizes a single venous access through the right internal 
jugular vein with two ports, inflow from the right atrium, and outflow 
to the PA [9]. Addition of an oxygenator is possible. Its theoretical 
advantage stems from its singular access site avoiding the addi-
tional cannulation site of the conventional VV ECMO and what would 
ensue of lesser chances of bleeding, thrombosis, and infection [10]. It 
is a minimally invasive implantation technique sparing surgical can-
nulations, further re-sternotomies, and is groin-free leaving the area 
accessible for further future interventions if needed [10]. It provides 
easier and earlier post-op mobilization reducing the chance of many 
possible unfavorable outcomes [10]. Despite these theoritcal advan-
tages over other ECMO techniques, we continue to have paucity of 
data to support them.
Objectives: The first reported case control study to compare the con-
ventional VPa ECMO with the use of Protek Duo amongst patients with 
medically refractory RVF requiring MCS.
Methods: Retrospective case–control study in a single tertiary care 
center of 24 RVF patients from 1/1/2017 to 12/31/2021. Cases are 12 
who underwent VPa ECMO while controls are 12 who underwent Pro-
tek Duo with an oxygenator. Primary outcomes are mortality and hos-
pital discharge. Secondary outcomes are length to discontinue MCS, 
length of ICU and hospital stays, bleeding, thrombotic events, hemoly-
sis, secondary infections, organ functions.
Results: During the study period, cases were12 RVF patients [83% 
men; 67% African Americans; mean age 58 ± 22; mean SOFA score of 
9 ± 7; mean APACHE II score of 24 ± 18] received MCS with VPa ECMO. 
Controls were 12 patients [83% men; 50% African American; mean 
age 53 ± 19; mean SOFA score of 12 ± 6; mean APACHE II score of 
24 ± 10] who received MCS with Protek Duo with an oxygenator. MCS 
was peripheral. Etiology of RVF ranged from post LVAD insertion to 
ischemia/Infarction to ARDS and others. 6 patients survived their hos-
pitalization and were discharged amongst the VPa group [50%] while 
only 4 patients survived and discharged amongst the Protek Duo 
group [33%]. Amongst those on VPa ECMO their mean length of MCS 
was 10 ± 4 days, while those on Protek Duo they were decannulated 
was 7 ± 3.
Conclusion: Despite the proposed advantages of Protek Duo MCS 
over the use of 2 cannulation sites, our study failed to prove better 
survivability amongst those who received it. This proves yet again the 
complexity and high mortality rates amongst patients with medically 
refractory RVF despite the development of novel MCS techniques and 
devices. We continue to need larger data for a more accurate assess-
ment of outcomes.
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Introduction: In addition to right ventricular and estimated pulmo-
nary arterial diastolic pressures we evaluated right ventricular ejection 
fraction and diastolic relaxation time Tau for up to 30 days from contin-
uously measured right ventricular pressures in mechanically ventilated 
patients with severe COVID-19 ARDS.
Methods: We retrospectively calculated beat-to-beat ejection frac-
tion from continuously recorded right ventricular pressures  and dp/
dt maximum and minimum in 39 invasively ventilated COVID-19 ARDS 
patients treated between October 1st  2020 and June 30st  2021. We 
first performed a stepwise logistic regression with survival as inde-
pendent variable. Thereafter we divided the patients into two groups, 
survivors and non survivors based on their 60-day mortality. Primary 
outcome variables were the values of right ventricular ejection frac-
tion (RVEF) and right ventricular diastolic isovolumetric relaxation time 
Tau over time after insertion of the right ventricular probe. Secondary 
outcome variables were right ventricular systolic and diastolic (RVSP; 
RVDP) pressures and ePAD as described previously.
Results: RVEF increased significantly over time in the survivors (esti-
mate: 0,354; 95% CI: 0,18–0,53; p < 0,001). In contrast, RVEF in the non 
survivors remained unchanged. TAU increased significantly in the non 
survivors (estimate: 0,001; 95% CI: 0,0004 – 0,0018; p < 0,002) but not 
in the survivors. At the last measurement day RVSP and ePAD were 
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significantly lower while RVEF was significantly higher in the survivors 
compared to the non survivors.
Conclusion: In surviving COVID-19 ARDS patients calculation of beat-
to-beat RVEF and Tau from continuously measured right ventricular 
pressures unravelled early contrary trends in RVEF with an increase 
in the surviving and a decrease in the non-surviving patients. Tau 
remained unchanged in the surviving but increased in the non-surviv-
ing patients over time.
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Introduction: Timely identification of hemato-oncologic patients 
with an increased risk for clinical deterioration and intensive care 
unit (ICU) admission has proven to be difficult [1]. Patients with a 
hematologic malignancy have a high risk to develop infectious and 
other disease and chemotherapy related complications, hereby 
these patients have an increased risk of ICU admission [2–5]. Once 
admitted to the ICU, mortality rates are high [6]. Early recognition 
of clinical deterioration and timely ICU admission are associated 
with better outcome [7,8]. The modified early warning score (MEWS) 
is used to detect clinical deterioration of hospitalized patients [9]. 
MEWS thresholds for intervention differ between hospitals and 
patient populations, with conflicting reports about its potential to 
predict outcomes [10].
Objectives: Our objective was to investigate the predictive value of 
the MEWS for ICU admission in patients with hematologic malignan-
cies admitted to the ward.
Methods: We performed a multicenter, retrospective, observational 
cohort study. Data were collected in two university hospitals in The 
Netherlands between January 1, 2018 and January 1, 2020. All adult 
patients with a previous or active diagnosis of a hematologic malig-
nancy admitted to the ward were included. We studied the value of 
the highest MEWS during admission, the largest increase in MEWS in 
24 h and MEWS 3 days prior to ICU admission (vs. discharge or death) 
as predictors of ICU admission. Restricted cubic spline, logistic regres-
sion and area under the receiver operating characteristic (AUROC) 
analyses were performed.
Results: We included 395 patients with 736 hospital admissions; 
2% of admissions resulted in ICU admission. A higher MEWS (OR 
1.5 (95% CI: 1.3–1.8) and a larger increase in MEWS (OR 1.4 (95% CI: 
1.1–1.8)) were associated with ICU admission. To assess the relation-
ship between the highest MEWS during ward admission and the 
probability of ICU admission, we built a restricted cubic splines model 
(Figure  1). An evident rise in the probability of ICU admission for 
MEWS values ≥ 6 was observed. Compared to patients with MEWS < 6, 
patients with MEWS ≥ 6 had an OR of 22.6 (95% CI: 5.1–101.2) for ICU 
admission.
The AUROC of MEWS for predicting ICU admission was 0.830. For 
MEWS ≥ 3, sensitivity was 87% with a specificity of 41% for ICU admis-
sion, whereas for MEWS ≥ 6, sensitivity was 87% with a specificity of 

78%. The AUROCs in Figure 2 show that MEWS was predictive for ICU 
admission up to 3 days prior to outcome.

Figures 1 & 2

Conclusion: In this retrospective cohort study, MEWS was a sensitive 
predictor of hemato-oncology patients at risk for ICU admission. As the 
specificity for ICU admission increased for a higher MEWS, while sensi-
tivity was preserved, a higher threshold for intervention may be appro-
priate. Future studies should focus on confirmation of the thresholds 
and potential additional characteristics, to further enhance identifica-
tion of the critically ill patient with a hemato-oncological malignancy.
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Introduction: Endotracheal tube (ET) cuff pressure (Pcuff) control and 
subglottic secretions drainage (SSD) are key factors for the prevention 
of microaspiration and ventilator associated pneumonia (VAP).
Objectives: An observational study to describe microaspiration in patients 
with Coronavirus disease 2019 (COVID-19) induced Acute Respiratory Dis-
tress Syndrome (ARDS) managed with a new Pcuff control and SSD system.
Methods: 15 patients with COVID-19 induced ARDS were intubated 
with AnapnoGuard (AG) ETs and connected to the AG 100 control unit 
(Hospitech Respiration LTD). The AG 100 system provides continuous 
ET Pcuff regulation, detecting air leakage trough the cuff by measur-
ing the carbon dioxide (CO2) level in the subglottic space. Additionally, 
it evacuates SS with dual suction lines and an extra venting line. Alpha-
amylase and pepsin levels were detected from tracheal aspirates (TA) 
collected in the first 72 h after connection to the AG 100 system.
Results: Among 15 patients, 80% were male; median age, SAPS II and SOFA 
score were 65 [56–76], 35 [29–44], 4 [4–4], respectively. Main airway manage-
ment and microaspiration details are described in Table 1. Baseline character-
istics of patients and results are shown in Table 1. Alpha-amylase and pepsin 
were measured in 85 (100%) and 75 (88%) TA, respectively. The median num-
ber of tracheal samplings was 6 [4;7] per patient. Pcuff values were stable 
between 25 and 30 mmHg with a median volume of daily SS drainage of 
31 ml. Oropharyngeal microaspiration (alpha-amylase value > 1685 UI/l) was 
diagnosed in 47 TA (55%) and in nine patients (60%) abundant microaspi-
ration was detected (> 30% with alpha-amylase > 1685 UI/l). Conversely no 
tracheal secretions samplings showed evidence of gastric microaspiration 
(pepsin > 200 ng/ml), not even patients with abundant events (> 30% of TA 
with pepsin > 200 ng/ml). There was no correlation between prone position-
ing and median alpha-amylase levels (1973 UI/l [1159–2983] in 25 TA dur-
ing pronation vs. 1899 [1092.75–3156.25 UI/L] in 60 TA in supine position; 

p = 0.85). The incidence of VAP was 40%, with a median mechanical venti-
lation time to infection of 8.5 days [7.25–9.75]. Stridor after extubation was 
observed in two patients. No ET misplacements occurred.

Ventilation and airway management
AG connection (days)
Pronations per patient (n)
Daily ET Pcuff (cmH2O)
SS volume per patient
SS volume per day

7 [5–10]
4 [2–5]
27,3 [1, 8–8]
170 [150–275]
31 [5–37]

Microaspiration and outcome
alpha-amylase level (UI/L)
Oropharyngeal microaspiration(n)
Pepsin level (ng/mL)
Gastric microaspiration (n)
VAP (n)
28-day mortality (n)

1905 [1132–3145]
47 (55)
7,8 [7–21, 45]
0 (0)
6 (40)
4 (27)

* Categorical variables are expressed in count and percentage; contin-
uous variables are expressed in median and interquartile range.
Conclusion: The use of AG 100 system has provided effective Pcuff 
control and SSD in COVID-19 ARDS patients undergoing pronation. 
Oropharyngeal and gastric microaspiration rates were lower than 
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reported with standard ETs. The application of this new technology as 
a tool for VAP prevention deserves further investigations.
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Introduction: The prevalence of multidrug resistant (MDR) Acineto-
bacter baumanni (A. baumannii) isolates is increasing and treatment 
options for multidrug resistant A. baumannii are limited. The lack of 
new effective antimicrobial agents has led to reintroduction of old 
antibiotics like minocycline for the treatment of MDR A.baumannii.
Objectives: Our objective was to evaluate the effectiveness of minocy-
cline for the treatment of patients with extensively drug (XDR) and pan-
drug (PDR) resistant A.baumannii ventilator-associated pneumonia (VAP).
Methods: We conducted a retrospective chart review of ICU patients 
between September 2021 and March 2022. Patients with a diagnosis 
of VAP due to XDR or PDR A.baumannii that had received combination 
therapy with minocycline were included. Data such as demograph-
ics, comorbidities and duration of treatment with minocycline were 
recorded. Clinical and laboratory data (fever, haemodynamic insta-
bility, PaO2/FIO2 ratio, WBC count, CRP, procalcitonin) and cultures 
of endotracheal aspirates (ETSA) were assessed at the start and after 
completion of treatment. Minocycline was administered via nasogas-
tric tube at a loading dose of 200 mg followed by 100 mg every 12 h. 
The primary outcomes were clinical improvement defined as reces-
sion of infection and increase of PaO2/FIO2 ratio and microbiological 
response defined as no, rare or light bacterial growth in ETSA.
Results: Eleven patients (7 males) with a mean age of 70.9  years and 
a diagnosis of VAP due to XDR or PDR A.baumannii were included. All 
patients had documented severe COVID-19 infection as a primary diag-
nosis upon ICU admission. Three A. baumannii isolates were susceptible 
(MIC < 4  μg/ml), while 8 had an intermediate susceptibility (MIC 8  μg/
ml) to minocycline. The mean duration of hospitalization before VAP 
was 12 days and the mean duration of treatment with minocycline was 
8.5 days. Minocycline was combined with meropenem and/or colistin. All 
patients had impaired blood gas exchange with a mean PaO2/FiO2 ratio 
of 96. Six patients had fever and 8 were under vasopressors. Upon com-
pletion of treatment PaO2/FIO2 ratio was improved in 9 patients with a 
mean ratio of 143.6. Remission of fever was noted in all febrile patients 
(100%) and in 5 out of 8 (63%) hemodynamically unstable patients, 
noradrenaline was tapered or stopped. ETSA cultures after completion 
of treatment were available in 10 patients. A.baumannii was isolated at 
rare or light growth in 8 (73%) and was eradicated in 1 patient. Twenty-
eight-day mortality was 45% (5 out of 11 patients). However, in only one 
patient mortality was attributed to A.baumannii pneumonia.

Conclusion: The role of minocycline for difficult to treat A.baumannii 
infections needs further exploration. The limited evidence from this 
study suggests that minocycline might be effective as combination 
therapy for the treatment of XDR and PDR A.baumannii pneumonia. 
The favourable tissue penetration safety profile and the relative low 
cost make minocycline an attractive therapeutic option.
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Introduction: There is a lack of scientific evidence when it comes to 
the factors that made the COVID19 patients acquire more in-ICU infec-
tions than other respiratory critically ill patients, more specifically 
relating inmunomodulatung treatments.
Objectives: To determine the pharmacological agents and other factors 
related to in-ICU infection acquirement in CoVID19 critically ill patients.
Methods: Data from the ENVIN-HELICS registry was used, gathering all 
CoVID19 patients registered from 2020 to 2021. The registry is volun-
tary, prospective and multicentric. The studied infections were ventila-
tor-associated pneumonia (VAP), catheter related urinary tract infection 
(c-UTI), catheter related bloodstream infection (c-BI), which included 
unknown origin BI, and secondary BI. The analyzed variables were 
related to demographics, comorbidities, evolution and drugs used for 
immunomodulation during SARS-CoV2 infection. The univariant analy-
sis was made by Chi square and U-Mann Whitney. The association was 
measured by binary logistical regression. The Hosmer Lemeshow test 
and graphical residual analysis were used to measure goodness to fit. 
Statistical significance p > 0,05. Software R4.1 and SPSS25.
Results: A total of 11,114 patients were studied in 182 ICU all over 
Spain. 69.1% were male, median age of 62 (IQR 53–70) years old and 
an APACHEII score of 13 (IQR 9–17) points. 4470 patients (40.2%) devel-
oped one or more bacterial infection (891 infections in total). Mortal-
ity of 28,5%. In the multivariant analysis the following variables were 
related to the acquirement of any of the in-ICU infections: male gen-
der, OR 1.2 (CI95% 1.1–1.3); age (50–59  years, OR 1.3, CI95% 1.1–1.4; 
60–69  years, OR 1.6, CI95% 1.4–1.8; over 69  years old OR 1.4, CI95% 
1.3–1.6); APACHE II (minus age) score (11–15 points, OR 1.4, CI95% 1.2–
1.5; 16–20 points, OR 1.8, CI95% 1.6–2.0; over 20 points, OR 1.8, CI95% 
1.6–2.0); history of cirrhosis, OR 1.7 (CI95% 1.1–2.7); treatment with 
corticoids at any dose (low dosage OR 1.3, CI95% 1.2–1.6; medium 
dosage OR1.2, CI95% 1.0–1.4; high dosage OR 1.6, CI95% 1.3–1.8); 
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interferon OR 1.2 (IC 1.0–1.5); infusion of hyperimmune plasma, OR 1.6 
(CI95% 1.2–2.0). Goodness to fit of 0.75.
Conclusion: In critically ill CoVID19 patients, gender, age, severity at 
admission, history of cirrhosis and treatment with corticoids, inter-
feron or hyperimmune plasma were related to the acquirement of in-
ICU infections.
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Introduction: Acidemia is associated with reduced cardiovascular 
function in humans. At the same time, there is extensive "in vitro" 
evidence that acidemia results in altered vasoreactivity, studies inves-
tigating the effect of abnormally low pH on the vasopressor require-
ments in humans have not been reported to date.
Objectives: In the present study, we examined the effect of systemic 
acidemia on vasopressor requirements.
Methods: This was a prospective multicenter observational cross-
sectional study of 297 patients from 6 intensive care units in London, 
England admitted consecutively between May 2018 and March 2019. 
We measured various cardiac indices using PiCCO at the lowest plasma 
pH and concurrently recorded vasopressor requirements and hemody-
namic parameters in all eligible patients.
Results: An adjusted logistic regression analysis showed that there 
is an inverse association between pH and the duration of vasopres-
sor administration (coefficient -55  h, 95% CI -94 to -16; p = 0.06), a 
direct relationship between pH and the dosage requirement of vaso-
active drugs with significant values for noradrenaline vasopressin/
terlipressin (p < 0.001). Additionally, patients with the most severe 
acidosis received more renal replacement therapy and bicarbonate. In 
our cohort, the mortality at 28 da was 60.3% among patients in the 
low pH category (< 7.28) and 25.4% in those included in the higher pH 
group (> 7.28).
Conclusion: Acidemia is associated with an increase in the require-
ments for vasopressors  in patients admitted to intensive care. These 
results support an early diagnosis of acid–base abnormalities and a 
rapid normalization of arterial pH in these patients.
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Introduction: Fluid bolus therapy (FBT) is ubiquitous in intensive care 
units (ICUs) after cardiac surgery. However, its physiological effects 
remain unclear [1–3]. A positive response to a fluid bolus (FB) is com-
monly defined as an increase in cardiac output (CO) by > 10–15%. 
However, many clinicians also consider an increase in mean arterial 
pressure (MAP), urinary output, or decrease in blood lactate levels a 
positive response[4]. Despite its common use, granular data on the 
physiological effects of FBT in ICU patients are scarce and are limited 
to the period immediately following a FB [2] and the effect appears to 
dissipate within minutes [5, 6]. On the other hand, FBT is responsible 
for a large proportion of the positive fluid balance seen in patients 
after cardiac surgery [7], which has been associated with increased 
mortality and higher hospital costs [8].
Objectives: We sought to evaluate the physiological changes associ-
ated FBT in patients after cardiac surgery using a large, granular data-
set from Electronic Health Records (EHR) of a tertiary academic ICU.
Methods: We performed an electronic health record-based quasi-
experimental ICU study after cardiac surgery. We applied propen-
sity score matching and compared the physiological changes within 
60  min after FBT episodes to matched control episodes with no FB 
administration. We defined a FB as the continuous administration 
of ≥ 250  ml Ringer’s Lactate within ≤ 30  min. Control episodes were 
time epochs preceded by similar hemodynamic baseline charac-
teristics but without fluid administration. Primary variables of inter-
est included CO, Stroke volume (SV), MAP, and vasoactive-inotropic 
score (VIS) [9]. Secondary outcomes included changes in metabolic 
variables.
Results: We studied 2,736 patients and 3,572 matched fluid boluses. 
After FBT, but not in control episodes, CO increased within 10  min, 
with a maximum increase of 0.2 l/min (95%CI 0.1 to 0.2) or 4% above 
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baseline after 40  min (p < 0.0001 vs. controls) driven by increased SV 
with a maximum increase of 2.3 ml (95%CI 1.78 to 2.77) above baseline 
while SV remained unchanged in controls. In contrast, MAP decreased 
within 5 min after FBT by 0.5 mmHg (95%CI 0.2 to 0.7) and returned to 
baseline after 10  min compared with a 1.1  mmHg (95%CI 0.8 to 1.4) 
increase in controls (p < 0.0001). The VIS decreased by 9.0 units (95%CI 
6.3 to 11.6) after FBT compared with 15.8 units (95%CI 12.5 to 19.1) in 
controls. FBT did not change acid–base status or oxygen delivery.

Conclusion: In this quasi-experimental comparative ICU study in car-
diac surgery patients, FBT episodes were associated with statistically 
significant but numerically small increases in CO and SV, did not lead 
to any detectable increase in MAP, and did not affect the acid–base 
status or oxygen delivery. These findings suggest the need to conduct 
prospective studies to more clearly define optimal patient selection 
for the role of FBT in patients after cardiac surgery.
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Introduction: Acid–base analysis is a cornerstone in the treatment of 
critical care patients, and various approaches have been tried, among 
which the Stewart’s physiochemical model stands out. Unmeasured 
anions, through the measurement of the strong ion gap (SIG), could 
help guide the management of patients with acid base disorders.
Objectives: To determine the predictive value for mortality of the 
change in the strong ion gap between two blood gas measurements 
in the first six hours of the treatment of hospitalized patients in the 
intensive care unit.
Methods: 146 hospitalized patients from two intensive care units in 
Colombia with surgical or medical pathologies were included. All 
patients underwent arterial and venous samples for blood gas analysis 
upon admission and six hours later, and measurements of acid base 
variables of the Stewart’s model were performed. A logistic regression 
model was done to identify predictor variables of mortality. Difference 
in means were evaluated with Student’s t test.
Results: We found an average age of 61.5  years with 67.12% men, 
average APACHE II of 10.68 and SOFA score of 5.28. Mortality was 
13.38%. Average SIG at admission 12.8. We found a significant differ-
ence in the change of the SIG between survivors and non-survivors, 
with a decrease in survivors and an increase in non-survivors. (-1.03 vs 
1.61, p = 0.03). This difference is maintained when lactate is removed 
from the calculation of the SIG. (-0.74 vs 3.43, p = 0.0028). Mortality in 
patients with less than 10% decrease in initial SIG was 18.92% com-
pared with 7.35% in patients with more than 10% decrease in such 
value (p = 0.043). The decrease in the SIG of less than 10% of the initial 
value in the first six hours was associated with an increase in mortal-
ity in the logistic regression analysis with an OR:6.6 (IC95%:1.24–38, 
p = 0.02) and OR:9.68 (IC95%:1.22–76.4, p = 0.03) when lactate is 
removed from calculation of SIG.
Conclusion: The change in SIG in the first six hours of admission to the 
intensive care unit is a useful predictor, with a decrease of less than 
10% of the initial value associated with an increase in mortality of criti-
cal care patients.
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Introduction: Fluid resuscitation is a central component of septic 
shock treatment but is associated with adverse effects including pul-
monary edema. We previously reported that increasing thoracic fluid 
content (TFC) was predictive of subsequent passive-leg raising (PLR)-
guided non-invasive stroke volume (SV) responsiveness ≥ 10% (ATS 
2022) in a prospective septic shock RCT (FRESH, CHEST 2020). It is 
unknown if this association exists in patients resuscitated for undiffer-
entiated shock under usual care conditions.
Objectives: We hypothesized that Starling derived SV and TFC meas-
urements from 30 min before a PLR or bolus challenge would predict 
∆SV fluid responsiveness (ΔSVI ≥ 10%) during initial resuscitation of 
septic and undifferentiated shock.
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Methods: Patients in the FRESH intervention arm were assessed for 
fluid responsiveness before any fluid bolus or increase in vasopressors. 
Additional patients monitored in a prospective observational study 
(FRESH-ER) from initial presentation to an ER with undifferentiated[SJ1] 
shock were included. Non-invasive SV (Starling Monitor ®) was derived 
from bioreactance signals. Bioimpedance signals are also recorded 
and are a sensitive reflection of changes in thoracic fluid content (TFC) 
that correlates with net fluid balance. 30  min of continuous TFC, SV 
and CO data were isolated from immediately prior to each PLR chal-
lenge or crystalloid fluid resuscitation bolus (500  mL). A subsequent 
challenge-induced SV index (ΔSVI) ≥ 10% was considered fluid respon-
sive and ΔSVI < 10% was considered fluid non-responsive.
Results: Pre and post challenge hemodynamics, PLR and fluid bolus 
responses were included from 83 FRESH interventions arm patients 
and 30 FRESH-ER patients, N = 113. Patients (768 challenges) were 
not fluid responsive (ΔSVI < 10%) in 497 (63.2%) measurements, and 
responsive (ΔSVI > 10%) in 289 (36.8%). A Boosted Regression Tree was 
trained on 85 randomly selected subjects and tested on the remaining 
28. The model detected fluid non-responsiveness with Sensitivity 67%, 
Specificity 44% Accuracy 61% (MATLAB 2018b).
Conclusion: In undifferentiated shock pre-bolus trending in CI and 
SV were moderately accurate in predicting the response to a subse-
quent challenge-induced SV index (ΔSVI). When combined with undif-
ferentiated  shock  patients TFC trends amongst septic shock patients 
were no longer predictive of subsequent PLR-induced ΔSVI ≥ 10%. 
This highlights that trending SV and CO alone are insufficient to pre-
dict dynamic fluid-responsiveness to establish preload effectiveness 
during the initial resuscitation of undifferentiated shock. Concomi-
tant ΔSVI and TFC measurement could enhance personalized shock 
resuscitation.
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Introduction: Pulse wave transit time (PWTT) was described as a sur-
rogate of systemic and pulmonary arterial pressure (Solà et al., 2009, 
Proença et  al., 2017). In a previous animal experiment, we demon-
strated a negative linear relationship between pulmonary arterial 
pressure (PAP) and PWTT in a model of thromboxane A2- and hypoxia-
induced pulmonary hypertension (Müller-Graf et al., 2021). Pulmonary 
perfusion under non-hypoxic conditions is affected by the relation 
between alveolar, pulmonary artery and pulmonary venous pressures, 
characterized as West zones I-III (West et al., 1964). Whether the influ-
ence of mechanical ventilation, resulting in a relative rise of less per-
fused West Zone I and II during inspiration, contributes to changes in 
PWTT is yet unknown.

Objectives: We aimed to investigate whether fluctuations of PWTT in 
the pulmonary artery occur under resting conditions within the venti-
lation-induced changes in PAP.
Methods: Five anesthetized and mechanically ventilated pigs (24.4–
48.3 kg) were studied. In order to assess PWTT we positioned in each 
animal besides a standard pulmonary artery catheter additionally two 
Millar microtip catheters: one directly behind the pulmonary valve, 
and the second in a distal branch of the pulmonary artery. All signals 
were synchronously registered using a dedicated multi-channel plat-
form at a sampling rate of 20 kHz. The arrival of the pulse wave at each 
catheter tip was determined using a MATLAB-based hyperbolic tan-
gent algorithm for each heartbeat. PWTT was then calculated as the 
time interval between the arrival times at the two microtip catheters. 
Data assessment was performed for each animal during continuous 
ventilation (strictly standardized pressure-controlled ventilation, I:E 
ratio 1:2, respiratory rate 12/min, and Pinsp for tidal volume of 6 ml/kg) 
and periods of expiratory apnea.

Figure 1: Relationship between PWTT and mPAP with colored dots 
representing the time of each heartbeat within the respiratory cycle 
(absolute time and phase of respiratory cycle on the right). Apnea 
(black open circles).

Results: Ventilation-dependent changes in were seen in both vari-
ables, PWTT and PAP. But interestingly, the changes in PWTT were 
not synchronous with the ones of the PAP. Thus, plotting PWTT as a 
function of PAP for each heartbeat revealed a characteristic hyster-
esis (Figure 1, filled dots). Visualizing the respective timepoint of each 
heartbeat within the respiratory cycle by a color gradient from blue 
(inspiration) to red (expiration) allowed identifying the dependency of 
PWTT on both, PAP and the timepoint within the respiratory cycle: at 
the beginning of inspiration, mPAP rised while PWTT initially remained 
constant, but then started to decrease rapidly when mPAP was about 
to reach its plateau. The same time course could be observed during 
expiration: mPAP decreased to a minimum, which was followed by 
an increase in PWTT. During apnea this hysteresis disappeared (black 
open circles).
Conclusion: Changes in PWTT and PAP occur at different times within 
the ventilatory cycle. The assumed inspiratory increase in West’s zones 
I and II resulted in smaller vessel diameters and in a reduced tran-
scapillary pressure which might explain the inspiratory shortening of 
PWTT, which occurred delayed compared to the inspiratory rise in PAP. 
These findings provide novel insights into the mechanisms of heart–
lung interaction which warrant further explorations.
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Introduction: Septic shock is characterized by an impairment of vas-
cular reactivity and an impaired vascular reactivity is associated with 
a poor outcome in critically ill patients, as assessed by the resaturation 
slope of the muscular tissue oxygen saturation after a transient vascu-
lar occlusion (TVO). Another means for assessing vascular reactivity 
might be to observe the time of the increase in radial arterial pressure 
after a TVO at the arm level.
Methods: In mechanically ventilated patients hospitalized in inten-
sive care equipped with a radial artery catheter, a brachial cuff was 
rapidly inflated to induce a transient arterial stop-flow. Arterial 
pressure decreased down to the level of mean systemic pressure 
(PMSarm). After 60  s of occlusion, the cuff was deflated and time 
to return from Pmsarm to baseline arterial pressure was measured 
(Trevasc).
Results: We included 45 patients, among whom 31 (69%) where 
in shock, including 15 (33%) septic shock, 17 (38%) had acute res-
piratory distress syndrome and 10 (22%) were intubated for neuro-
logical impairment. Norepinephrine was infused at a dosage of 0.33 
(0.18–1.11) μg/kg/min in patients with shock. Measurements were 
obtained 3 (1–6) days after onset of mechanical ventilation or vaso-
pressors infusion. Mean arterial pressure was 83 ± 12 mmHg, PMSarm 
was 29 ± 9 mmHg, central venous pressure was 13 ± 4 mmHg and the 
(PMSarm-CVP) gradient was 16 ± 8 mmHg, with no difference between 
patients with or without shock. In the whole population, Trevasc was 
26 (20–35) sec, with no difference between patients with or with-
out shock (28 (21–39) sec vs. 21 (18–30) sec, respectively, p = 0.186). 
Among patients with shock, Trevasc was longer in patients with sep-
tic shock than in the other ones (38 (29–45) vs. 21 (13–29) sec, respec-
tively, p = 0.001). Trevasc was significantly increased in the 21 (47%) 
patients who died (18 patients with shock and 9 with septic shock) 
compared to survivors (35 ± 17 vs. 25 ± 12 s, respectively, p = 0.038).
Conclusion: In intensive care patients under mechanical ventila-
tion, Trevasc was increased in patients with septic shock compared to 
patients with non-septic shock or without shock. Mortality was also 
associated with higher Trevasc. This new variable might indicate vaso-
reactivity at bedside and, as such, be associated with severity and mor-
tality. More data are needed to confirm these preliminary results and 
inclusions are ongoing.
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Introduction: Fluid overload in patients in the ICU is associated with 
mortality [1]. There are a few randomized controlled trials  [2]  to aid 
physicians in treating patients with fluid overload in the ICU, but no 
guidelines exist.
Objectives: We aimed to elucidate how Scandinavian ICU-physicians a 
define, assess, and treat fluid overload in the ICU.
Methods: Based on two former surveys [3] [4], we developed an 
online questionnaire with 18 questions. The questions were pre-tested 
and revised. Through a network of national coordinators, we aimed to 
reach as many Scandinavian ICU-physicians as possible. The distribu-
tion started January 2022 and ends May 6th 2022.
Results: Preliminarily we have received 981 responses from Denmark, 
Norway, Finland, Sweden, and Iceland. 628 respondents completed all 
questions. When assessing fluid status, respondents applied clinical 
parameters such as cumulative fluid balance, bodyweight, and urine 
output more frequently compared to cardiac/lung ultrasound, radio-
logical appearances, and cardiac output monitoring. Respondents 
agreed that a > 10% increase in body weight from baseline supported 
the diagnosis of fluid overload better than a > 5% increase (88% vs 
59% answered agree/strongly agree). The preferred de-resuscitation 
strategy was diuretics (91%), followed by minimisation of mainte-
nance (76%) and resuscitation fluids (71%). The majority (84%) would 
not abstain treatment of fluid overload and would continue diuretics 
despite mild hypotension, mild hypernatremia, and ongoing vaso-
pressor treatment. 36% of the respondents deemed no upper limit for 
noradrenaline infusion, when using diuretics to treat fluid overload.
Conclusion: Self-reported practice among Scandinavian ICU-physicians 
varies broadly when assessing, diagnosing, and treating fluid overload. 
Physicians favoured clinical parameters to assess, define and diagnose 
fluid overload and the preferred de-resuscitation strategy was diuretics.
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Introduction: Cardiogenic shock(CS) is a major complication of 
acute myocardial infarction with a high motality rate.Emergent 
Coronary revascularisation reduced mortality but despite this thera-
peutic, a number of patients present a persistent and severe cardiac 
dysfunction.
Objectives: The objective of this study was to  collect and analyze 
pronostic markers of patients with cardiogenic shock after a coronary 
revascularisation for acute myocardial infarction.
Methods: We conducted a retrospective observational study and col-
lected data of of patients with CS admitted in University ICU between 
2015 and 2019. We divided the patients into 2 groups:
A first group of survivors.
A second group of non survivors.
All The patients, in the 2 groups were 73 + –8  years old, were moni-
tored invasively with arterial femoral line and internal jugular line, 
mechanically ventilated and received norepinephrine. We used Picco 
device and echocardiography to measure cardiac output and hemody-
namic parameters.
We recorded in the 2 groups the following parameters: Svco2 at T0, 
T48H, blood lactate at T0, T48H, systolic arterial pressure(SAP), Mean 
arterial pressure (MAP), cardiac index at T0,T24H,T48H T72H(CI), ejec-
tion fraction (EF), heart rate (HR) and serum creatinine at T0 and T 96 h.
Results: Statistics used Mann Whitney test and results expressed as 
Mean + -STD deviation. Table 1.
Table 1. Variables related with outcome in survivors and non survivors 
of CS

Survivors Non-survivors P

SVCo2% T 48H 60 ± 5 40 ± 2 < 0.001

Lactates mmol/l T0 3.5 ± 0.3 5.5 ± 0.3 < 0.001

MAP mmHG T48H 65 ± 3 60 ± 4 < 0.09

CI T 72H (l/mn/m2) 3 ± 07 2 ± 0.4 < 0.001

HR T72H (F/mn) 115 ± 10 150 ± 6 < 0.001

Creatinine T96H (mg/l) 20 ± 5 37 ± 3 < 0.001

Conclusion: We observed in this retrospective study that pronostic 
markers in CS following myocardial infarction were useful to predict 
outcome[1,2].Early identification of survivors from non-survivors ena-
bles better, patient tailored therapy.
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Introduction: Pulmonary hypertension (PAH) is a hemodynamic dis-
order defined by abnormally high pulmonary artery pressure which 
may lead to RV dysfunction and/or severe hemodynamic impairment. 
Right-sided heart catheterization is essential to evaluate and charac-
terize it effectively, prior to starting therapy, and can not be replaced 
by noninvasive imaging. The specific treatment depends on the dis-
ease group. In high-risk patients, initial combination therapy should 
include parenteral prostanoids, with epoprostenol, having the highest 
recommendation because of mortality reduction. Nowadays, multi-
disciplinary units have been created in order to improve the manage-
ment of these patients.
Objectives: The aim of this study is to analyze:
- The clinical profile and hemodynamics of the patient who undergoes 
a right heart catheterization.
- The role of the intensivist as part of the pulmonary vascular disease 
unit.
Methods: Retrospective observational study conducted in the poliva-
lent Intensive Care Unit of a regional Hospital. All the patients admit-
ted to the ICU, with the echocardiographic diagnosis of PAH, in whom, 
subsequently, was placed a Swan-Ganz catheter, from January 2017 to 
April 2022, were included. We analyzed demographic variables, under-
lying pathologies, CVRF, functional class, hemodynamic parameters 
and mortality. Statistical analyses were performed using SPSSv22 soft-
ware. The cuantitative variables are represented as media ± SD and the 
cualtative ones as percentage.
Results: We included 51 patients, mean age 69,37 ± 13,3  years and 
predominantly women (60,8%). Among the CVRF presented: smok-
ing 33,3%, Hypertension 62,7%, DLP 31.4% and DM 23,5%. Other 
noteworthy background: AF 23.5%, PE 11,8%, Deep vein thrombosis 
7,8%, renal failure 13,7%, Valvular heart disease 52,9%, Pericardial dis-
ease 3,9%. 49% had pulmonary pathology (27,5% IPF, 7,8% UIP, 11,8% 
COPD) and 19,6% had a connective tissue disease (CREST 3,9%, SLE 
3,9%, dermatomyositis 3,9% and scleroderma 7,8%). At the time of 
diagnosis, their NYHA functional class was: II (41,2%), III (45,1%) and 
IV (13,7%), with requirement of home oxygen therapy in 33,3% of the 
cases. 2 fluid challenges and 10 pulmonary vasoreactivity tests were 
performed (88.9% were responders). Likewise, the implantation of 
Hickman catheter (3) or PICC (3) was requested for epoprostenol infu-
sion. Of the 51 diagnostic catheterizations performed, 17,6% ruled out 
PAH. Within the hemodynamic classification, 39,2% presented precap-
illary and 43,1% postcapillary PH. 13,7% of the patients included in the 
analysis died.

Conclusion:

  • • The predominant clinical profile was a middle-aged woman with 
cardiovascular risk factors and underlying valvular disease; being 
the pulmonary pathology the main etiology that conditioned pre-
capillary pulmonary hypertension. It is also remarkable the high 
rate of responders to the pulmonary vasoreactivity test, that we 
found in our series.

 • • The intensivist plays a fundamental role in this multidisciplinary 
unit, being responsible for the confirmation of the echocar-
diographic suspicion of pulmonary hypertension, through right 
heart catheterization; as well as collaborating in the implantation 
of long-lasting vascular accesses.
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Introduction: The mortality and morbidity of cardiogenic shock are 
still significant. The invasive hemodynamic monitoring with pulmo-
nary artery catheterization (PAC) can help assessing the changes of 
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cardiac function and hemodynamics. However, the benefits of the use 
of PAC for each etiology of cardiogenic shock are not known exactly.
Methods: We performed a systemic review and meta-analysis with 
observational studies and randomized controlled trials about compar-
ing PAC and no-PAC groups in cardiogenic shock with each shock eti-
ology. Studies were searched from MEDLINE, EMBASE, and Cochrane 
CENTRAL. We reviewed articles including abstract data and evaluated 
the quality of evidence using the GRADE framework. We used a ran-
dom-effect model in order to compare in-hospital mortality in each 
study.
Results: In total twelve studies in our meta-analysis, we compared 
in-hospital mortality between PAC use group and non-PAC use group 
according to shock etiology. The apply of PAC in cardiogenic shock 
showed no significant difference in non-use of PAC (RR 0.86, 95% Con-
fidential interval 0.73 – 1.02, I^2 = 100%; p < 0.001). Two studies of 
cardiogenic shock due to acute decompensated heart failure shows 
the lower in-hospital mortality in PAC use group than non-PAC use 
group (RR 0.49, 95% CI 0.28 to 0.87; I^2 = 45%, p = 0.18). Six studies 
of CS with non-specific etiology show the lower in-hospital mortality 
in PAC use group than non-PAC group (RR 0.84; 95% CI 0.72 to 0.97, 
I^2 = 99%, P < 0.01). However, no significant difference in in-hospital 
mortality between PAC use group and non-PAC use group in CS with 
acute coronary syndrome (ACS) (RR 1.01, 95% CI 0.81 to 1.25, I^2 99%, 
P < 0.01).
Conclusion: The use of PAC in CS with ACS was not associated with 
lower in-hospital mortality. On the other hand, in CS with acute 
decompensated heart failure, the use of PAC is associated with lower 
in-hospital mortality.

Cardiovascular Dynamics 6
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Introduction: The main objective of fluid administration in acutely ill 
patients is to correct hypovolemia and increase cardiac output and 
oxygen delivery (DO2), to restore adequate tissue perfusion. How-
ever,  rapid fluid administration may decrease hemoglobin concen-
tration by a diluting effect, which could limit the increase in oxygen 
delivery (DO2) expected with a positive response to fluid challenge in 
critically ill patients. Despite the several reports and clinical perception 
of Hb reduction after fluid administration, the magnitude of hemodi-
lution in different clinical scenarios has not been objectively assessed.
Objectives: Our aim was to quantify the decrease in hemoglobin con-
centration after rapid fluid administration.
Methods: We searched  PubMed, the Cochrane Database and 
Embase from inception  until February 15, 2022.  We selected  stud-
ies that reported hemoglobin concentration before and after rapid 
fluid administration with non-blood fluids in adults, without lan-
guage restrictions. Studies were divided according to whether they 
involved  non-acutely ill  or  acutely ill(surgical/trauma, sepsis, circula-
tory shock or severe hypovolemia, and mixed conditions) subjects.
The  mean hemoglobin difference and, where reported, the DO2  dif-
ference before and after fluid administration was extracted.  Meta-
analyses were conducted to assess differences in hemoglobin 
concentrations before and after rapid fluid administration in all sub-
jects and across subgroups. Risk of bias was evaluated using validated 
tools.

Results: We included 65 studies from 1011 citations that met our 
inclusion criteria,  40 in non-acutely ill and 25 in acutely ill subjects. 
Across all studies, the hemoglobin concentration decreased signifi-
cantly after fluid administration by a mean of 1.33 g/dL [95% CI -1.45 
to -1.12; p < 0.001;  I2 = 96.88]. In non-acutely  ill subjects, hemoglobin 
decreased by a mean of 1.56  g/dL [95% CI -1.69 to -1.42; p < 0.001; 
I2 = 96.71] and in acutely ill patients by a mean of 0.84 g/dL [95% CI 
-1.03 to -0.64; p = 0.033; I2 = 92.91]. The decrease in hemoglobin con-
centration was less marked in patients with sepsis than in other  acu
tely  ill  patients.  There was a significant difference in the change in 
DO2 between fluid responders (67.76 [95% CI46.11 – 89.40]) and non-
responders (-16.30 [95% CI -31.52 – -1.09]) (p < 0.001).

Conclusion: Hemoglobin  concentration decreased consistently after 
rapid fluid administration. This effect may limit the positive effects of 
fluid challenges on oxygen delivery and thus on tissue oxygenation.
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Introduction: Prediction of volume responsiveness in mechanically 
ventilated patients with hemodynamic instability remains challenging 
especially in conditions where usability of standard dynamic tests is 
significantly limited due to irregular heart rhythm.
Objectives: The aim of our study was to assess a relationship between 
the values of dynamic arterial elastance (EAdyn) and hemodynamic 
response to leg raise test in patients with circulatory shock and irregu-
lar heart rhythm.
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Methods: Mechanically ventilated patients with combined cardio-
genic and septic shock treated with vasopressors (noradrenalin and/or 
vasopressin) and inotropes (dobutamine and/or milrinone) and with 
irregular heart rhythm were eligible for the study. Pulse pressure vari-
ation (PPV), stroke volume variation (SVV), EAdyn, cardiac output (CO), 
stroke volume (SV) and mean arterial pressure (MAP) were continu-
ously monitored from pulse wave analysis. The values of PPV, SVV and 
EAdyn were recorded before standard passive led raise test (LRT) and 
analyzed for correlation with the change (after LRT – before LRT) in CO 
(dCO), SV (dSV) and MAP (dMAP).
Results: Ten hemodynamically unstable patients were enrolled (mean 
age 54 years, females 4/10). Irregular heart rhythm was caused by atrial 
fibrillation (7/10) or frequent premature complexes (3/10). Admis-
sion diagnoses were acute myocardial infarction (5/10), pulmonary 
embolism (2/10), COVID-19 (1/10), cardiac arrest (1/10) and cardiac 
tamponade (1/10). All were treated with inotropes and vasopressors. A 
significant correlation was observed between EAdyn and dCO (Spear-
man r = 0.801, P = 0.013) as well as between EAdyn and dSV (r = 0.684, 
P = 0.048) but not between EAdyn and dMAP (P = 0.178). The values of 
PPV and SVV did not correlate with any of the changes.
Conclusion: Our pilot results indicate that EAdyn could be used as 
a predictor of volume responsiveness in mechanically ventilated 
patients with circulatory shock and irregular heart rhythm.
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Introduction: Recent sepsis guidelines endorse myocardial dysfunc-
tion as a major contributor to shock in sepsis. Sepsis induced cardio-
myopathy is known to be biventricular which is both acute as well as 
reversible. The aim of this study was to assess the incidence, spectrum, 
and prognostic impact of myocardial dysfunction in patients with sep-
tic shock.
Objectives: The primary outcome was to evaluate the effect of myo-
cardial dysfunction on the 28 day mortality. The secondary outcomes 
were to assess the effect of 1. Left ventricular dysfunction, right ven-
tricular dysfunction or both on 28-day mortality.2) Myocardial dys-
function on ventilator free days, duration of vasopressor use and ICU 
length of stay.
Methods: This was a prospective observational cohort study, con-
ducted between December 2019 to September 2021 in adult patients 
with septic shock. We excluded those having improper window for 
transthoracic echocardiography (TTE), known cardiac diseases, preg-
nancy, or post cardiac arrest status. Patients fulfilling the inclusion 
criteria underwent TTE within the first 24  h of ICU admission, and 
if abnormal a repeat scan was repeated on 7th day. TTE was used to 
assess systolic and diastolic function of both ventricles based on the 
criteria recommended by the American Society of Echocardiography. 
Patient demographic data, hemodynamic monitoring data, vaso-
pressor use, APACHE II/ SOFA scores and patient outcomes were also 
recorded. Patients were followed up till day 28 or death.
Results: Echocardiographic evidence of myocardial dysfunction 
was present in 39 out of 71 patients (54.9%). Diastolic dysfunction 
was more common than systolic dysfunction(47.89% vs 28.17%).The 
mortality in patients with myocardial dysfunction was 74.36% versus 
31.25% in patients without myocardial dysfunction(P < 0.0003). In sub-
group analysis of the type of myocardial dysfunction, only right ven-
tricular dysfunction alone significantly increased the 28 day mortality. 
Myocardial dysfunction also led to increase in duration of mechanical 

ventilation, vasopressor use and ICU stay (P < 0.0001). The predictors of 
mortality were APACHE II, SOFA scores, e’ and E/e’.
Conclusion: In our study, septic cardiomyopathy was associated 
with significant increase in 28 mortality, vasopressor use, duration 
of mechanical ventilation and length of ICU stay. Echocardiographic 
parameters like e’ and E/e’ need to be evaluated as prognostic markers 
in septic cardiomyopathy.
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Introduction: Sepsis-induced cardiomyopathy (SICM) is a transient 
cardiac dysfunction frequently encountered in sepsis patients.
Objectives: To investigate the pathophysiology of SICM, we have eval-
uated myocardial function serially in rodent endotoxemia model.
Methods: Twenty-five rats were grouped into control (n = 5), low dose 
lipopolyssaccharide (LD-LPS, n = 10), and high dose lipopolyssaccharide 
(HD-LPS, n = 10) group. Animals were anesthetized using 15  mg/kg of 
Zoletil and 1% ~ 2% of inhaled isoflurane. Baseline transthoracic echo-
cardiography was performed. Same volume of normal saline (control 
group), 5 mg/kg of E.coli LPS (LD-LPS group), and 10 mg/kg of E.coli LPS 
(HD-LPS group) were administered through tail vein, respectively. Serial 
echocardiography was performed at 4 h, 12 h, 24 h, 48 h, and 72 h after 
injection. Survival status was checked at each time point and rats were 
euthanized under deep anesthesia after 72  h of observations. All pro-
cesses were approved by Institutional Animal Care and Use Committee.
Results: During 72 h of observations, only 3 animals of HD-LPS group 
died and there was no statistically significant difference among 3 
groups (p = 0.082) (Fig 1).

Among echocardiographic findings, stroke volume at 24 h were signif-
icantly lower in both endotoxemia groups (LD-LPS and HD-LPS) than 
control (p = 0.007) (Fig 2).
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Conclusion: In rodent endotoxemia model, stroke volume decreased 
significanlty at 24 h after LPS injection and recovered thereafter. Fur-
ther molecular biologic analysis at 24  h after LPS injection would be 
helpful to understand the pathophysiology of SICM.
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Introduction: Weaning-induced pulmonary edema (WiPO) is one 
of the main reasons for weaning failure. Nevertheless, the reported 
incidence of WiPO is variable and mainly in monocentric studies with 
small sample sizes.
Objectives: The objective of this study is to evaluate the incidence 
and risk factors of WiPO in a large mixed population of critically ill 
patients.

Methods: Adult critically ill patients receiving invasive ventilation 
were included once the attending physicians decided to perform a 
spontaneous breathing trial (SBT). Patients with tracheostomy were 
excluded. The duration and modalities of the SBT (T-tube or pressure 
support ventilation (PSV) with or without positive end-expiratory pres-
sure (PEEP)) were decided by attending physicians. The consensual 
diagnosis of WiPO was made a posteriori by five experts based on the 
patient characteristics, hemodynamic and echocardiographic vari-
ables, and biochemical results.
Results: From July 2019 to February 2021, 634 SBTs performed in 500 
patients (65 (55–74) y.o., 64% male) from twelve intensive care units, 
were prospectively included. The median SOFA score and SAPS II score 
are 8 (5–11) and 52 (40–66). The main indication for intubation was 
acute respiratory failure or shock or sepsis in 347 (69.4%) patients, 
neurological failure in 77 (15.4%) patients, interventional procedure in 
47 (9.4%) patients and resuscitated cardiac arrest in 29 (5.8%) patients. 
Regarding the modalities of the SBT, T-tube was used in 358 (56.5%) 
cases of SBTs, PSV with low PEEP (PSV-PEEP) was used in 85 (13.4%) 
cases, and PSV without PEEP (PSV-ZEEP) was used in 191 (30.1%) cases. 
In total, 79 WiPO (36%) was identified in 217 failed SBTs (34%). Among 
217 failed SBTs, WiPO occurred in 54 (25%) of SBTs performed with a 
T tube, 18 (8%) with PSV-ZEEP, and 7 (3%) with PSV-PEEP. Compared 
to patients without WiPO (n = 434), patients with at least one WiPO 
(n = 66) had a higher prevalence of chronic obstructive pulmonary dis-
ease (COPD) (24% vs. 10%, respectively; p = 0.001), and previous car-
diopathy (dilated and/or hypertrophic and/or valvular disease, 52% vs. 
25%, respectively; p < 0.001). A logistic regression analysis found that, 
COPD (odds ratio (OR): 4.4, [95% confidence interval: 1.6–12.3]), and 
previous cardiopathy (OR: 3.3 [1.5–7.4]) were independent risk factors 
for developing WiPO.
Conclusion: In a large mixed population of critically ill patients, WiPO 
accounts for 36% of SBT failure. COPD and a previous cardiopathy 
were independent risk factors for developing WiPO.
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Introduction: Cardiogenic shock is still one of the major causes 
of mortality despite therapeutic advances  developed  in recent 
years.  Among these new therapies we found devices for cardiorespi-
ratory support such as ECMO. Developing mortality predictive scales 
would help to predict the survival of patients with cardiogenic shock 
and VA ECMO.
Objectives: To validate the prognostic scales for the prediction of 
mortality in patients  in refractory cardiogenic shock requiring VA 
ECMO.
Methods: Retrospective observational study from January 2011 
to November 2021 in an Intensive Care Unit of a tertiary care hospi-
tal. All patients with cardiogenic shock who required a VA ECMO 
implantation were included. Demographic variables, personal history, 
aetiology of cardiogenic shock, SAVE and Cardshock scores, as well 
as SCAI scale, SOFA and APACHE II were collected. Qualitative vari-
ables were described by frequencies; Quantitative by mean and inter-
quartile range. X2 test was performed for qualitative variables and U 
Mann Whitney for quantitative variables.
Results: A total of 105 patients were included, of whom 51 (48.57%) 
survived. Demographic characteristics, personal history, reason for VA 
ECMO implantation and prognostic scales are shown in Table 1. Statis-
tically significant differences were observed in the prediction of mor-
tality with the use of SOFA and SAVE score scales, with no difference 
on the rest of the prognostic scales used.

https://doi.org/10.1007/s11886-020-01277-2
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Table  1 Analysis of demographic characteristics, history, etiology of 
cardiogenic shock and prognostic scales according to mortality.  BMI, 
body mass index

Variables Survivors (n = 51) Non-survivors 
(n = 54)

p

Male; n (%) 32 (62.74) 30 (55.55) 0.454

Age; median (IR) 47 (37; 57) 58 (48; 66) 0.002

Arterial hyperten-
sion; n (%)

22 (43.14) 27 (50) 0.481

Diabetes; n (%) 9 (17.65) 12 (22.22) 0.558

BMI; median (IR) 26.2 (22.85; 29.40) 27.34 (24.92; 31.58) 0.309

Cardiogenic shock 
aetiology; n (%)

0.044

Acute myocardial 
infarction

14 (27.45) 25 (46.30)

Postcardiotomy 
shock

17 (33.33) 15 (27.78)

Acute myocarditis 8 (15.69) 4 (7.41)

Primary graft failure 5 (9.80) 2 (3.70)

Others 7 (13.73) 8 (14.81)

Prognostic scales; median (IR) p
APACHE II 15 (10; 19) 16 (12; 21.50) 0.06

SOFA 9 (7; 12) 11 (9; 13) 0.037
SAVE score − 1 (− 6; 2) − 4 (− 7.50; − 1) 0.019
Cardshock score 3 (2, 4) 3 (2, 5) 0.408

SCAI scale
A 0 (0) 0 (0)

B 4 (7.84) 1 (1.85)

C 5 (9.80) 7 (12.96)

D 18 (35.29) 15 (27.78)

E 24 (47.06) 31 (57.41) 0.291

INTERMACS 1 (1;1) 1 (1;1) 0.246

Conclusion: The use of mortality predictor scales could be very use-
ful for the management of patients with cardiogenic shock who need 
VA ECMO implantation for cardiorespiratory support. Among the avail-
able scales, only SOFA and SAVE score have demonstrated their prog-
nostic validity in our population.
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Introduction: Arteriovenous fistulas (AVF) represent a low-resistant 
circuit. Their opening leads to increase in cardiac output, decrease 
of peripheral vascular resistance and other haemodynamic changes. 
Competition in perfusion of AVF and other organs has been observed 
before and was described in our previous series of experiments (1). 
The aim of this study was to describe effect of AVF opening during VA-
ECMO support with preserved cardiac output on systemic haemody-
namics. This could be particularly important for chronic kidney disease 
patients with patent AVF in critical states, as it is still unknown how 

large is the proportion of cardiac output stolen by AVF during extra-
corporeal circulatory support.
Methods: The experiments were performed on domestic pigs in 
general anaesthesia. The pigs were sedated, intubated, and catheters 
were inserted. VA-ECMO was inserted using femoro-femoral approach. 
AVF was created by connecting another two ECMO cannulas, also by 
femoro-femoral approach. The measurements were performed dur-
ing following ECMO flow: 500  ml (baseline, to prevent clotting), 1 L/
min, 2 L/min, 3 L/min, 4 L/min with maintained cardiac output (CO), 
and maximum ECMO flow during ventricular fibrillation. Total systemic 
flow (TSF) was calculated as CO + ECMO flow. Carotid artery flow was 
measured by perivascular ultrasound probe. Frontal lobe tissue blood 
flow was measured by laser Doppler microvascular probe. Cerebral tis-
sue oxygen saturation (rSO2) was measured by near-infrared spectros-
copy. Coronary artery flow velocity was measured using Doppler flow 
wire.
Results: Combination of ECMO support with maintained normal car-
diac output creates a hyperperfusion state. Surprisingly, the percent-
age of total systemic flow running through AVF decreases with higher 
total systemic flow. This was enabled by hyperperfusion of the brain—
carotid artery flow continuously increased with increasing total flow—
and possibly also of other organs. However, almost in all levels of 
ECMO support, opening of an AVF increases total systemic flow due 
to CO increase, but significantly decreases effective systemic perfusion 
(TSF – AVF flow). This led to a significant decrease of carotid artery flow 
(with P-value less than 0.05), frontal lobe tissue flow, and cerebral rSO2 
after AVF opening regardless the current ECMO flow. Coronary artery 
flow velocity was proportional to current cardiac output and increased 
after opening of the AVF.
Conclusion: Opening of a large AVF increases cardiac output even 
when part of perfusion is maintained by ECMO support. Proportion 
of systemic flow stolen by AVF decreases even during increased total 
output state. A high-flow AVF opening significantly steals systemic 
perfusion leading to decrease in cerebral flow and oxygenation. Car-
diac perfusion remains regulated mainly by metabolic demands of the 
myocardium.
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Introduction: New devices have been proposed for the management 
of refractory cardiogenic shock in the last few years. The use of venoar-
terial extracorporeal membrane of oxygenation (VA ECMO) has been 
increased in recent years as alternative to conventional therapies. 
Identifying those factors associated to mortality in these patients is 
crucial in order to improve the rates of survival in patients with refrac-
tory cardiogenic shock.
Objectives: To describe risk factors associated with increased mortal-
ity in patients with refractory cardiogenic shock requiring VA ECMO.
Methods: Observational retrospective study from 2011 to 2021 in an 
Intensive Care Unit (ICU) of a tertiary care hospital. Patients with car-
diogenic shock in need of VA ECMO were included. Demographic vari-
ables, medical history, lactate levels, development of cardiorespiratory 
arrest and acute kidney failure, Length of stay at ICU and vasoactive 
amines dosage were collected. Qualitative variables were described by 
frequencies; quantitative by mean and interquartile range (IR). X2 test 
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was performed for qualitative variables and U Mann Whitney for quan-
titative variables.
Results: A total of 105 patients were included, with an overall survival 
of 48.8%. Medical history, lactate levels, development of cardiorespi-
ratory arrest and acute kidney failure and vasoactive amines dose are 
described in Table 1.
Conclusion: To identify those factors associated with increased mor-
tality in cardiogenic shock requiring mechanical support with VA 
ECMO may be useful for their therapeutic management. The need 
of higher doses of amines or hyperlactatemia despite of VA ECMO 
implantation are, among others, the poorest prognostic factors in our 
population.
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Introduction: Fluid overload may harm critically ill patients with 
shock.1 It is, in fact, recommended that fluid administration should be 
guided by the assessment of fluid responsiveness.2  Several dynamic 
tests for fluid responsiveness have been proposed: all of them aim at 
assessing hemodynamic changes induced by transient changes in 
cardiac preload.3 All these tests have been validated in mechanically 
ventilated patients with a tidal volume ≥ 10  ml/kg IBW, which is not 
applied in routine practice.4 The End-Expiratory Occlusion Test (EEOT) 
is a dynamic test during which changes in cardiac preload is caused by 
a respiratory maneuver performed on the ventilator.5
Objectives: Our study object that EEOT could predict fluid respon-
siveness in shocked patients who were ventilated with a tidal vol-
ume < 8 ml/kg ideal body weight (IBW).
Methods: This was a prospective observational study conducted 
in a general intensive care unit (ICU) in Italy. Inclusion criteria were: 
need for fluid resuscitation as assessed by the attending physician, 
analgo-sedation, lung-protective volume-controlled ventilation with 
Vt 6–8  ml/kg IBW, hemodynamic monitoring (pulse-contour metho 
with MostCare -Vygon SA, Ecouen, France). All patients underwent the 
EEOT dynamic test with evaluation of Cardiac Output (CO) before and 
after administration of a 15-min fluid challenge (FC) of 6 mL/kg with 
crystalloids. Patients were deemed as “responders” when post-bolus 
CO improved ≥ 15%, as compared with baseline.
Results: Eighteen patients were enrolled and 11 (61%) were “respond-
ers”, with a significant average post-bolus CO increase from 3.2 (2.68–
3.6) to 4.7 (3.8–5.1) p = 0.0001. In “responders”, average post-EEOT CO 
at baseline showed a significant predictivity of fluid responsiveness 
from 3.2 (2.68–3.6) vs 3.8 (3.2–4.5) p = 0.0299. EEOT exhibited an 83% 
sensitivity and a 100% specificity in predicting fluid responsiveness as 
assessed with FC.
Conclusion: Despite the small sample size, in our population EEOT 
proved to be a reliable dynamic test of fluid responsiveness even in 
patients with low tidal volume ventilation.
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Introduction: Hospital length of stay and mortality are associated 
with resource use and clinical severity, respectively, in patients admit-
ted to the ICU with acute stroke.
Objectives: We proposed a structured data-driven methodology to 
develop length of stay and 30-day mortality prediction models in a 
large multicenter Brazilian ICU cohort.
Methods: We analyzed data from 130 ICUs from 43 Brazilian hospitals. 
All consecutive adult patients admitted with stroke (ischemic or non-
traumatic hemorrhagic) to the ICU from January 2011, to December 
2020, were included. Demographic data, comorbidities, acute disease 
characteristics, organ support, and laboratory data were retrospec-
tively analyzed by a data-driven methodology, which included seven 
different types of machine learning models applied to training and 
test sets of data. The best performing models, based on discrimination 
and calibration measures, are reported as the main results. Outcomes 
were hospital length of stay and 30-day in-hospital mortality.
Results: Out of 17,115 ICU admissions for stroke, 16,592 adult patients 
(13,258 ischemic and 3,334 hemorrhagic) were analyzed. 4,298 (26%) 
patients had a prolonged hospital length of stay (> 14  days), and 
30-day mortality was 8% (N = 1,392). Prolonged hospital length of stay 
was best predicted by the Random Forests model (Brier Score = 0.17, 
AUC = 0.73, PPV = 0.61, NPV = 0.78). Mortality prediction also yielded 
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the best discrimination and calibration through Random Forests (Brier 
Score = 0.05, AUC = 0.90, PPV = 0.66, NPV = 0.94). Amongst the twenty 
strongest contributor variables in both models were: (1) premorbid 
conditions (i.e., functional impairment), (2) multiple organ dysfunction 
parameters (i.e., hypotension, mechanical ventilation) and (3) acute 
neurological aspects of stroke (i.e., Glasgow coma scale on admission, 
stroke type).
Conclusion: Hospital length of stay and 30-day mortality of patients 
admitted to the ICU with stroke were accurately predicted through 
machine-learning methods, even in the absence of stroke-specific 
data such as the NIHSS or neuroimaging findings. The proposed meth-
ods using general intensive care databases may be used for resource 
use allocation planning and performance assessment of ICUs treating 
stroke. More detailed acute neurological and management data, as 
well as long-term functional outcomes, may improve the accuracy and 
applicability of future machine-learning based prediction algorithms.
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Introduction: Severe vitamin D deficiency (SVDD) with 25-hydroxy-
vitamin D (25(OH)D) concentration below 12  ng/mL (or 30  nmol/L) 
dramatically increases the risk of mortality, infections, and many other 
diseases (1). Our previous multicenter observational study showed a 
high prevalence of vitamin D deficiency in critically ill patients (2). Sev-
eral prediction models of vitamin D deficiency had been built for the 
general population but not patients admitted in intensive care units.
Objectives: This multicenter cohort study aimed to develop and vali-
date a score-based prediction model of SVDD in critically ill patients.
Methods: This study reviewed the data of our previous multi-center, 
prospective, observational cohort study, and the critically ill patients 
were enrolled between August 2018 and July 2020. SVDD was meas-
ured and defined as a serum 25(OH)D level < 12 ng/mL (or 30 nmol/L). 
Patient characteristics, admission season, hemodynamic data, labo-
ratory data were recorded. The data were divided into a derivation 
cohort  (first 80% of the data set based on chronology) and a  valida-
tion cohort (the remaining data set). Multivariable logistic regression 
(MLR) was performed to generate a predictive model for SVDD via the 
derivation cohort. In addition,  we developed a score-based calcula-
tor (SVDD score) from the MLR model.  The model performance and 
calibration were then tested in the validation cohort. The area under 
the receiver operating characteristic curve (AUROC), the area under 
precision recall curve (AUPRC) and the Hosmer–Lemeshow test were 
calculated.
Results: The prevalence of SVDD was 16% and 26% in the derivation 
cohort and the validation cohort, respectively. The final MLR model 
involved 14 predictors (age, gender, body mass index, sepsis, post-
operation, mean arterial pressure, heart rate, lactic acid, albumin, 
sodium, potassium, white blood cell count, hemoglobin and platelet 
count) and had an AUROC of 0.761 (95% CI, 0.650–0.873), an AUPRC of 
0.603 (95% CI, 0.521- 0.676) in the validation cohort. The score-based 
calculator was built with 7 predictors (as Table 1 and Figure 1) and had 
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an AUROC of 0.804 (95% CI, 0.708–0.900) and an AUPRC 0.612 (95% CI, 
0.551–0.677).

All the predictive models demonstrated adequate  goodness-of-fit. 
There was no significant difference between the MLR model and the 
score-based model in the ROC curves. When using a score of 29 as a 
threshold for predicting outcome, the sensitivity was 73%, the speci-
ficity was 80%, the positive predictive value was 54%, and the negative 
predictive value was 91%.
Conclusion: This study demonstrated a simple score-based prediction 
model for SVDD in critically ill patients.
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Introduction: With a rapid international expansion, on December 31, 
2019, the first cases reported to the World Health Organization (WHO) 

of the disease were received, which, until then, was defined as a 
"pneumonia of unknown origin", associated with principle to individu-
als who worked in the Seafood market, in the city of Wuhan, Chinese 
province of Hubei (OLIVEIRA et  al., 2020). Soon after, given the high 
repercussion and incidence, which broke the geographical. Regarding 
Brazil, according to data made available by the Coronavirus Brazil por-
tal (https:// covid. saude. gov. br/) developed by the Ministry of Health 
(MS), the different regions of the country have high averages in the 
Mortality Index for each 100,000 inhabitants, with the North region, 
with 80.3, the one with the highest death rate to date; followed by the 
Midwest region with 75.3; Southeast with 72.4; Northeast with 67.7; 
and the South region with the lowest mortality rate with a rate of 39.0. 
As for the Brazilian states with the highest Mortality Rates for every 
100,000/inhabitants, there are Rio de Janeiro with 105.7; Roraima with 
105.2; Ceará with 97.6; Sergipe with 87.7; Holy Spirit with 86.8; and Per-
nambuco with 85.3 (BRAZIL, https:// covid. saude. gov. br/, updated on 
Sept. 26, 2020).
Objectives: The objective of the research was to compare the mor-
tality and lethality rates of the different regions and states of the 
federation (UF) with their respective human development indices, 
socioeconomic levels and with the investments received to fight the 
disease.
Methods: A documentary, retrospective, statistical and descriptive 
research was carried out through the collection and correlation of data 
available on the official websites of the Ministry of Health, the State 
Health Departments, the Department of Informatics of the Brazilian 
Unified Health System (DATASUS) and the Coronavirus Panel (https:// 
covid. saude. gov. br/), in order to tabulate the data made available 
between the months of April 2020 and January 2021. Through the 
results obtained from the analysis, we sought to verify the causes that 
denote the discrepancy and variation in mortality and lethality rates 
by COVID-19 in the State of Tocantins. The sample included the num-
ber of confirmed, recovered, follow-up cases and the deaths of indi-
viduals affected by COVID-19, in the State of Tocantins, between April 
2020 and January 2021.
Results: It was possible to observe the relationship between the 
analyzed variables. The first one, between the positive correlation of 
mortality data and confirmed cases, which resulted in 0.955, revealing 
that the more cases were confirmed, the greater the data referring to 
mortality in the period. In the correlation between the total number 
of beds and the mortality rate, it showed a positive result equivalent 
to 0.558, something surprising, as it was expected that with a greater 
availability of beds, there would be a drop in mortality rates, how-
ever, which what was observed was a positive relationship in which 
even with a greater number of beds available, there was no reduc-
tion in mortality rates. This is justified by the positive relationship that 
occurred between the total number of available beds and the num-
ber of confirmed cases in the period, which was equivalent to 0.684, 
demonstrating that the supply of beds may have increased due to the 
increase in the number of cases, which consequently also increased 
the mortality rate. On the other hand, between the ratio of total num-
ber of beds and the lethality rate, this resulted in a negative correlation 
of -0.524, meaning that with the increase in the availability of beds, 
there was a reduction in the lethality rate during the period evaluated.
Conclusion: It was observed that in the first year of the COVID-19 pan-
demic, there were discrepancies between the availability of beds and 
the number of cases, that there is a direct relationship between the 
spread of the disease and its mortality, and that the availability of beds 
tends to to reduce lethality. Other studies should be carried out based 
on the months following this study for further conclusions about pub-
lic health policies.
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Introduction: Over the past few decades, suicide has become a seri-
ous public health concern worldwide. The World Health Organization 
has endorsed national and community-based suicide prevention (SP) 
programs (SPPs). Deliberate self-harm is defined as a non-fatal self-
injury act that may lead to suicide. In order to implement a commu-
nity-based program and evaluate its effectiveness, it is imperative to 
understand epidemiological characteristics of self-harm.
Methods: Data including age, sex, type of injury, and outcome of 
emergency care were collected from the National Emergency Depart-
ment Information System (NEDIS) data panel in Korea for patients seen 
after self-harm. Socioeconomic factors related to self-harm were col-
lected from Statistics Korea. Variables representing SP activities were 
collected from the Korea Foundation for SP.
Results: Incidence rates of self-harm (IRSHs) were higher in young 
population (15- to 34-year-old) than in the elderly (65 and older) 
at almost all measurement points. Annual IRSH exceeding 100 per 
100,000 people were most frequently observed in rural areas. In 
elderly males aged 65 and older, suicide rates were closely correlated 
with socioeconomic factors. Socioeconomic factors affected young 
population more than elderly population regardless of sex. As a result 

of analysis of the SPPs, increasing the number of mental health pro-
viders resulted in lower IRSHs in the entire population as well as in 
both young and elderly populations. In addition, an increase in men-
tal health budget led to a significant reduction in IRSH. However, the 
number of SPPs per 1000 km2, a measure of geographical accessibility, 
did not have any significant association with IRSH.
Conclusion: The IRSH among young people and elderly males is 
strongly influenced by socioeconomic factors. It is important to reduce 
poverty and social inequity to prevent self-harm. There is substantial 
evidence that community-based SPPs are effective in preventing self-
harm injuries.
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Introduction: Bacterial infections are a common reason for hospital 
and intensive care unit (ICU) admission, leading to significant morbid-
ity and mortality. Older patients suffer worse outcomes compared to 
younger patients (Yoshikawa 2019). Vital signs taken at hospital admis-
sion guide decisions around escalation of care. However, evidence of 
how age affects the relationship between vital signs and patient out-
comes is limited.
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Objectives: To examine how age affects the association between 
admission vital signs and patient  outcomes in patients hospitalised 
with bacterial infection.
Methods: This retrospective cohort study used a large database of 
routinely collected patient data from four hospitals in one NHS Trust. 
We included emergency hospital admissions between 1st January 
2016 and 31st December 2017 of patients aged 18 and over with sus-
pected bacterial infection. Suspected bacterial infection was defined 
by diagnostic coding and antibiotics prescribed within the first 24  h 
of admission (Inada-Kim 2017). We excluded admissions without a 
recording of each vital sign (heart rate, respiratory rate, systolic blood 
pressure, diastolic blood pressure, temperature, oxygen saturation, 
mental status and oxygen use) within 24  h of admission. The first of 
each recorded vital sign was selected as the admission vital sign. The 
primary outcome was in-hospital mortality within five days of admis-
sion. The secondary outcome was a composite of cardiac arrest, 
unplanned ICU admission or death within five days of admission.
We used Generalised Additive Models (GAMs) to estimate distributions 
of admission vital signs (heart rate, respiratory rate, systolic blood 
pressure, temperature) across all ages. We also used GAMs to model 
the relationship between age, vital signs and the primary/secondary 
outcomes.
Results: We included 19,936 admissions, of which 580 (2.9%) and 809 
(4.1%) experienced the primary and secondary outcome respectively. 
Increasing age was associated with a reduction in median heart rate 
and temperature and an increase in median systolic blood pressure 
and respiratory rate at admission. After adjusting for age, the relation-
ships between admission heart rate and respiratory rate, and odds of 
5-day in-hospital mortality, changed significantly with patient age. We 
found a similar age-dependent association between heart rate, res-
piratory rate, temperature, systolic blood pressure and the composite 
outcome.  For example, a heart rate of 131 beats/minute (the cut-off 
used in the NEWS2 early warning score) increased odds of the com-
posite outcome by 7.5 (95% CI 4.6–12.3) in 30 year-olds but only by 2.5 
(1.7–3.8) in 90-year-olds.
Conclusion: Age affects the relationship between vital signs and 
outcomes in patients admitted to hospital with bacterial infections. 
Our results have implications for how vital signs are used to identify 
patients who would benefit from critical care. In particular, failing to 
incorporate age in current early warning score systems could likely dis-
advantage older patients.
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Introduction: Traumatic brain injury (TBI) patient trajectories in the 
ICU are highly variable and poorly understood [1]. Without an evi-
dence-based understanding of disease trajectory evolution after TBI, 
our ability to individualise time-sensitive ICU treatments and predict 
their effects will be limited.
Objectives: Previously, we developed artificial intelligence (AI) which 
could read a TBI patient’s full clinical record up to 24 h after ICU admis-
sion to predict individual levels of functional recovery (on the Glas-
gow Outcome Scale – Extended [GOSE]) at 6-months post-injury [2]. 
In this work, we aimed to extend this strategy to dynamically interpret 
all clinical events in real-time to model the longitudinal evolution of 
TBI patient prognoses over ICU stay. Using ordinal GOSE prognosis 
as a proxy for the patient’s condition, this model would then identify 
important ICU events and simulate individualised treatment effects 
(ITE).
Methods: From a prospective cohort (n = 1,550, 65 centres with adher-
ence to national and EU ethical approval) in the ICU stratum of the 
CENTER-TBI dataset [3], we extracted all clinical information collected 
during ICU stay (1,152 variables) as well as 6-month GOSE scores. We 
trained recurrent neural-network (RNN) models on a token-embedded 
time series representation of all variables [4] to return ordinal progno-
ses every 2 h. With repeated k-fold cross-validation (20 repeats, 5 folds) 
and bias-corrected bootstrapping, we evaluated ordinal discrimina-
tion and calibration, with 95% confidence intervals, over ICU stay. 
Furthermore, we implemented TimeSHAP [5] to calculate the contri-
bution of clinical events and prior time periods towards automatically 
detected moments of changing prognosis for individual patients.
Results: Our model achieves adequate calibration (slopes: 1, fit curve 
[6]) at 8 h post-admission and its best ordinal discrimination (ordinal 
c-index [7]: 0.73 [0.72–0.74]) at 32 h post-admission. In Fig 1, we dem-
onstrate a sample trajectory of patient prognoses over time during the 
ICU. Based on TimeSHAP values, we highlight clinical events that had 
the highest contribution to the change in prognosis. While clinically 
relevant effects varied significantly across the study population, we 
found changes in pupillary reactivity, neurofilament light chain and 
sedation to be the three most frequently important clinical events.

Conclusion: Our results validate the application of AI modelling for 
mapping TBI trajectories in the ICU. Our next step is to perform ITE 
calculations and validate applications for dynamic, targeted decision 
support.
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Introduction: This preliminary study uses the k-means algorithm to 
cluster emergency department (ED) patients into admission or dis-
charge subgroups based on demographic and lab data.
Objectives: Aim of this clustering analysis is to assess the perfor-
mance of an unsupervised algorithm in the ED. Implementing such 
a model into triage practice could theoretically assist healthcare pro-
fessionals in decision making during ED triage, and possibly improve 
patient flow and reduce ED overcrowding.
Methods: During the year 2020, 13,991 overall ED visits for routine 
laboratory testing were recorded. We selected the pneumonology 
Dept and Covid dept visits to perform the cluster analysis and com-
pare the results of the clustering method between these two depart-
ments. The dataset of the analysis included 13 lab exams, age, and 
ED outcome (admission or discharge). For missing data imputation, 
we applied the Multiple Imputations by Chained Equations (MICE) 
approach. For cluster analysis we used the R programming environ-
ment (version 4.1.1) in RStudio IDE (version 2021.09.0) and in particu-
lar the  dplyr,  ggpubr, and factoextra packages along with the  k-means 
algorithm. The  k-means clustering method takes as input a number 
of observations, n, and an integer,  k, indicating the preferred num-
ber of clusters into which these  n  observations will be partitioned 
so that each observation is assigned to the cluster with the closest 
mean. The  k-means algorithm’s iterative approach minimizes the dis-
tance between each observation and the mean of the related cluster. 
To improve the clustering quality we applied the R function  Feature-
ImpCluster(), which measures feature importance in k-means clustering. 
The importance of a feature is measured by the misclassification rate 
relative to the baseline cluster assignment due to a random permuta-
tion of feature values. The parameters picked out by this process were 

Age, C-Reactive Protein (CRP), hemoglobin (Hgb), neutrophil count 
(neut%), lymphocyte count (lym%), and Urea.
Results: Cluster allocation of the ED visits to the Pneumonology and 
to the Covid Dept, based on k-means and relative to actual hospital 
admission, is shown in Tables 1,2. Ideally, each row and each column of 
the tables would contain only one non-zero element.
Table  1. The allocation of the 2787 ED visits to the Pneumonology 
department relative to the hospital admission

Clusters
Admission 1 2 Sum

Yes 250 (10%) 1106 (40%) 1356

No 826 (30%) 605 (20%) 1431

Sum 1076 1711 2787

Table 2. The allocation of the 717 ED visits to the COVID department 
relative to the hospital admission

Clusters
Admission 1 2 Sum

Yes 55 (∼10%) 317(40%) 372

No 182 (25%) 163 (25%) 345

Sum 237 480 717

Conclusion: In this study, we used an unsupervised machine learning 
technique to compare the clustering results regarding admission/dis-
charge of Pneumonology/Covid ED patients by means of age and lab 
exams. Cluster allocation performance did not differ between Covid 
and non-Covid patients. The discrepancy between cluster allocation 
and real-life scenarios in both departments, is mainly due to the lack 
of clinical indices in the dataset. Nevertheless, if we reduce the num-
bers described in the individual tables to percentages, we observe that 
the 2 departments are very similar. Maybe this just confirms that lab 
inputs are inadequate, but at least consistent across the board.
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Introduction: Despite a wealth of physiologic data being collected in 
ICUs, a hurdle faced by clinician-scientists is that events not expressly 
denoted by the electronic health record or device alerts are cum-
bersome to annotate and thus difficult to study. Weakly supervised 
machine learning has been efficacious previously in identifying 
ectopic beats without need for labeled electrocardiogram data (Gos-
wami 2021), thus decreasing the time and annotation effort required 
to create an effective detection model. However, atrial fibrillation is 
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more difficult to delineate, leading to many current detectors being 
trained and evaluated on curated, publicly-available databases. Atrial 
fibrillation (AF) is associated with significant morbidity and mortality 
(Bosch 2018, Lip 2018), and its detection using real-world data and 
weak supervision has not been rigorously explored.
Objectives: We aim to utilize real-world, high-frequency telemetry 
data to demonstrate the ability of weak supervision to yield a reason-
able AF detection algorithm while minimizing expert annotations and 
data pre-processing.
Methods: We utilized high-frequency waveform data collected from 
72 beds in a tertiary care center using a commercial monitoring sys-
tem. Features describing instantaneous heart rate distribution/varia-
bility over 10-s telemetry segments were calculated. Clinicians derived 
rules based on these features to distinguish AF from other rhythms, 
which informed a weakly supervised model to detect AF. An iterative 
model-improvement process took place with a curated, clean evalua-
tion set containing segments of AF, sinus rhythm, and specifically chal-
lenging rhythms. After revisions, a separate testing set enriched with 
segments with high heart rate variability was annotated for model 
evaluation on unseen data.
Results: Over 10,000 segments of telemetry data from 657 ICU 
patients were used to train our weakly supervised model. Our model 
applied to the hand-picked, clean evaluation set yielded precision of 
0.76 and recall of 0.95 for AF and 0.97 and 0.86, respectively for other 
rhythms (accuracy: 0.89). Our testing set enriched with high heart rate 
variability segments demonstrated reduced performance (precision 
of 0.51, recall of 0.90 for AF; precision of 0.97, recall of 0.79 for other 
rhythms; accuracy: 0.81).
Conclusion: We demonstrated an accessible, time-saving means of 
model creation using weak supervision and real-world telemetry data 
to detect AF. Though the model performed reasonably on clean, hand-
curated segments, performance faltered when adjudicating non-AF 
segments with noise artifact or higher degrees of heart rate variability 
such as sinus arrhythmia and ectopy. Applying available signal qual-
ity indices (Zhao 2018) coupled with additional heuristics that better 
delineate AF from irregular non-AF rhythms in order to improve our 
weakly supervised model could allow for better results without exces-
sive efforts and costs.
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Introduction: Acute kidney injury (AKI) is a frequent and severe com-
plication of Covid-19 infection in ICU patients associated with high 
resource use and poor outcomes.
Objectives: To propose a structured data-driven methodology and 
develop a model to predict the use of renal replacement therapy (RRT) 
for patients on respiratory support with Covid-19 in 126 ICUs from 42 
Brazilian hospitals.
Methods: Adult ICU patients admitted from March 2020 to December 
2021 with confirmed SARS-CoV-2 infection and under need of venti-
latory support (invasive or NIV) in the first 24 h admission in the ICU. 
Main outcome was the need of RRT. We estimated three prediction 
models: Logistic Regression (LR), Random Forest (RF) and XGB Boost-
ing. As predictors, we selected 14 variables based on the literature: 
age, gender, Modified Frailty Index, SOFA, diabetes, chronic kidney 
disease, hypertension, urea, creatinine, BUN, mechanical ventilation, 
noninvasive ventilation and use of vasopressors. Models were derived 
in the training set and evaluated in the test set following an 80/20 split 
ratio, and models’ parameters were selected using fivefold cross-vali-
dation. We evaluated and selected the best model in terms of discrimi-
nation (AUC) and calibration (Brier’s Score). Variable importance was 
estimated for each predictor variable.
Results: 13.575 ICU patients with need of respiratory support, of 
which 1.828 (14%) needed RRT. ICU and hospital mortality were 
respectively 15.7%, 20.3% (non-RRT) and 54.3%, 69% (RRT). Mean age 
was 63.9 and 55.3 years (RRT vs non-RRT). Mean ICU LOS was 27.8 vs. 
12 days, in RRT vs non-RRT. Regarding severity of illness, patients RRT 
vs non-RRT presented the following (averages): Charlson’s Comorbid-
ity Index (1.55; 0.8); Modified Frailty Index (1.8; 1.11), SAPS-3 (65.01; 
50.26), SOFA (7.01; 2.98).
RF and XGB models both showed higher discrimination performance 
compared to LR (95% confidence interval [95% CI]: 0.84 [0.81–0.85] 
and 0.83 [0.80–0.85] vs 0.78 [0.75–0.80]). RF and XGB models pre-
sented similar calibration (Brier’s Score: ([95%CI]: 0.09 [0.09–0.10] and 
0.09 [0.09–0.10]), which was also better than in LR (0.11 [0.10–0.12]). 
The final model (RF) showed no sign of under or overestimation of pre-
dicted probabilities in calibration plots. Physiological variables in the 
1st hour (Urea, Creatinine and BUN), Age and the use of invasive MV in 

first 24 h were the most important variables in the model.
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Conclusion: The need of RRT among patients on respiratory support 
diagnosed with Covid-19 was accurately predicted through machine 
learning methods. RF and XGB based models using data from general 
intensive care databases provides an accurate and practical approach 
for the early prediction of use of RRT in Covid-19 patients.
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Introduction: There are few publications on the mortality of patients 
with COVID-19, who required surgical interventions.
Objectives: To study the postoperative morbidity and mortality of sur-
gical patients with COVID-19, who required admission to the Surgical 
Intensive Care Unit (SICU), compared with patients without COVID.
Methods: Retrospective and observational study of patients admit-
ted to the SICU, from October 2020 to May 31 2021 (second, third and 
fourth waves). We analyzed demographic variables, morbidity and 
mortality. T-Student was applied for continuous variables and X2 and 
Fisher test for qualitative variables.
Results: During the study period, 42 postoperative patients with 
COVID-19 and 1,319 COVID-19 negative patients were admitted to the 
SICU. There were no significant differences in demographic variables. 
Postoperative mortality was 26.2% in COVID-19 patients, compared 
to COVID-19 negative subjects. There were also statistically significant 
differences in the incidence of septic shock, ARDS, pulmonary throm-
boembolism, stroke, and acute myocardial infarction (Table  1). The 
incidence of acute renal failure was similar.
Table 1.

Postoperative complications COVID-19 
positive

COVID-19 
negative

P value

Pneumonia 47,6% 15,2% 0,0001

ARDS 33,3% 9,4% 0,0001

Septic shock 35,7% 11,9% 0,001

AKI 25,5% 22,9% N.D

Postoperative complications COVID-19 
positive

COVID-19 
negative

P value

Pulmonary embolism 16,6% 0,6% 0,001

Stroke 16,6% 2,3% 0,001

Myocardial infaction 14,3% 3,1% 0,001

Mortality 26,2% 6,9% 0,0001

Conclusion: COVID-19 is associated with an increased risk for serious 
postoperative morbidity and mortality.

References
1. Inzunza M, Romero C, Irarrazaval MJ, Ruiz-Esquide M, Achurra P, Crovari F, 

Muñoz R. Morbidity and Mortality in Patients with Perioperative COVID- 
19 Infection: Prospective Cohort in General, Gastroesophagic, Hepatobil-
iary, and Colorectal Surgery. World Journal Surg 2021.

2. Surek A, Ferahman S, Gemici E, Cem Dural A, Donmez T, Karabulut M. 
Efects of COVID-19 pandemic on general surgical emergencies: are some 
emergencies really urgent? Level 1 trauma center experience. European 
Journal of Trauma and Emergency Surgery. Springer Nature 2020

3. Hussain A, Khalil A, Kolvekar P, Gupta P, Kolvekar S. COVID-19 related mor-
tality in post- operative cardiac surgical patients. Hussain et al. Journal of 
Cardiothoracic Surgery (2021) 16:112

4. Mekonnen S, Mantefardo B, Basu B. Postoperative mortality among surgi-
cal patients with COVID-19: a systematic review and meta-analysis. Abate 
et al. Patient Safety in Surgery (2020) 14:37

5. Lin EE, Blumberg TJ, Adler AC. Incidence of COVID-19 in pediat-
ric surgical patients among 3 US children’s hospitals. JAMA Surg. 
2020;155(8):775–777

6. Havens JM, Peetz AB, Do WS, et al. The excess morbidity and mortality of 
emergency general surgery. J Trauma Acute Care Surg 2015; 78:306–11.

7. COVID Surg Collaborative. Mortality and pulmonary complications in 
patients undergoing surgery with perioperative SARS-CoV-2 infection: an 
international cohort study. Lancet 2020; 396: 27–38

Acknowledgements: Not applicable.

Data Science 2 + Translational Biology 2

001078 
Finding the Physiologic Switch to initiate weaning 
from mechanical ventilation: testing the water
J.  Yu1, M.  Alex2, S.  Saunder3, M.  Vizcaychipi4
1Department of Metabolism, Digestion and Reproduction, Imperial 
College London, London, United Kingdom; 2It, West Middlesex University 
Hospital, London, United Kingdom; 3Accs emergency medicine, Chelsea 
and Westminster Hospital, London, United Kingdom; 4Intensive Care 
Unit, Chelsea and Westminster Hospital, London, United Kingdom
Correspondence: J. Yu 
Intensive Care Medicine Experimental 2022, 10(2):001078

Introduction: Weaning from mechanical ventilation following recov-
ery of acute respiratory failure is performed in all intensive care units 
globally. There has been a vast number of clinical studies and consen-
sus about the initiation of weaning from invasive mechanical ventila-
tion. (1) However, initiation of weaning from mechanical ventilation 
remains a process of trial and error. Numerous times clinicians need to 
stop weaning and change strategy as patients ‘do not cope’ with the 
initial reduction of ventilatory support. Furthermore, failed extubation 
is reported as high as 44% (2, 3).
This study set out to investigate if there are features of importance 
from a composite of clinical variables such as modes of mechanical 
ventilation, physiology, and use of sedation that could help to identify 
the switch to initiate weaning from mechanical ventilation.
Methods: Data were extracted from 926 patients admitted to the 
intensive care unit at two hospitals in London. Twenty-two clini-
cal features were grouped into 4 categories 1) physiological data, 2) 
ventilatory parameters, 3) laboratory results and 4) sedative drugs. 
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We used an hourly synchronized method to align different medical 
events. To investigate their statistical relationship, we used imputation 
methods including the last observation carried forward for 24 h, and 
mean value imputation. We used three explorative algorithms to gain 
a better understanding of clinical variables commonly used to wean 
from mechanical ventilation to identify the ones that could be used 
as a switch to initiate weaning from mechanical ventilation. The three 
algorithms used were the Logistic Regression Model, the Decision Tree 
Model, and the Random Forest Model. The training was performed 
with 70% of the data and the remaining 30% was used for testing the 
model (Figure  1). The Random Forest and Logistic Regression Model 
were used to explore further the significant features identified by the 
Decision Tree algorithm.
Results: Following feature selection and handling of missing values. A 
dataset of 780 cases was used to test our hypothesis. The algorithms 
identified that the clinical features which most strongly contributed 
to the prediction of unsuccessful weaning were Mean Airway Pressure 
(MAP), Ventilatory Ratio, Minute Ventilation (MV), Respiratory Rate and 
P/F ratio, SpO2, PaCO2, and age. Using the above variables, the Logis-
tic Regression Model, Decision Tree Model, and Random Forest Model 
achieved negative predictive values of 81.22%, 79.69%, and 80.82% 
respectively (Table 1).
Conclusion: Our constructed statistical models were unable to pre-
dict the successful initiation of weaning from mechanical ventilation. 
However, all three models were good at predicting unsuccessful wean-
ing. Furthermore, we were able to identify features of importance that 
could confidently contribute to the prediction. Clinical features of 
interest should be treated cautiously due to the small sample size. Fur-
ther work is needed before clinical interpretation is made.
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Introduction: Over the past years, artificial intelligence (AI) has been 
increasingly studied for use in the intensive care unit (ICU) but to date 
only a handful of clinical studies have been conducted (1). Given the 
exponential growth rate and the emergence of guidelines and frame-
works to guide AI from bytes to bedside (2), it is expected that more 
clinical ICU-AI studies may be conducted in the upcoming years. How-
ever, little is known about the attitude and experience of the health-
care professionals who ultimately need to use these technologies at 
bedside.

Objectives: To determine the attitude towards AI among healthcare 
professionals working in the ICU. Specifically, we aimed to assess their 
prior knowledge of AI, attitude towards AI, and perceived barriers for 
clinical implementation.
Methods: A cross-sectional survey study was performed in the ICU 
of the Erasmus Medical Center, the largest tertiary academic referral 
hospital in Rotterdam, The Netherlands between January 25, 2022 and 
February 25, 2022. The survey consisted of 22 questions and was dis-
tributed via email and in person among all intensivists and ICU nurses. 
Questions were related to: consent and demographics, prior AI knowl-
edge, attitude towards AI, potential applications of AI and perceived 
implementation barriers. Attitude towards AI was specifically meas-
ured on a five-point Likert scale (ranging from 1: completely disagree 
to 5: completely agree) within five constructs described in literature: 
perceived mistrust in AI (3), perceived liability issues (4), perceived 
risks (5), perceived benefits (6) and intention to use AI (7).
Results: A total of 125 respondents (38.2%) completed the survey of 
which 92 (73.6%) were nurses. More than half of the respondents (74 
[59.2%]) reported only to have heard of AI but not more than that. In 
general, we found a positive overall attitude towards AI when combin-
ing the five constructs, with a mean score of 3.3 (95% confidence inter-
val [3.20, 3.31]) which did not substantially differ between subgroups 
(for example, we compared nurses versus intensivists and good versus 
poor prior AI knowledge). Importantly, the majority of the respond-
ents (90 [72.0%]) had the intention to use AI in clinical practice, most 
frequently to lower the administrative burden (97 [77.6%]), when tech-
nology is ready. Nevertheless, most respondents (102 [81.6%]) also 
reported at least one or more implementation barriers, which were 
structured around lack of knowledge, high workload, and a lack of 
clear policy.
Conclusion: Most ICU professionals foresee many possible applica-
tions and are willing to use AI but they are in need of adequate infor-
mation. To responsibly implement AI, ICU professionals should first 
have a general understanding of AI and as such commonly used ter-
minologies and principles may need to be demystified by means of 
educational programs. In addition, hospitals need to draw up a policy 
for safe and responsible AI use (if not done already) and, in particular, 
be clear in their communication towards the healthcare professionals 
at bedside.
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Introduction: COVID-19 pandemic is well studied, but it’s impact on 
ICU admission pattern is still unclear. We aim to study the ICU admis-
sion pattern throughout the COVID-19 pandemic across 10 US Health 
and Human Services (HHS) regions.
Methods: This study was conducted using two publically and freely 
available databases; 1. The COVID Tracking Project- manually aggre-
gated data from available sources from official, public state govern-
ment sites, and 2. The US Department of HHS – state wise patient 
impact and hospital capacity data. The state wise ICU admission data 
was extracted and collated by noting ICU admission for the complete 
time range (from March 1, 2020 to March 7th, 2021) for dataset-1 and 
data reported between the dates of March 7th, 2021, to March 12th, 
2022, for dataset-2. The HHS wise regional ICU admissions were then 
calculated by adding the respective daily state statistics and scaled 
to per 100,000 population. A 7-day moving average filter was finally 
applied to the data before visualization and analysis, to account for 
repeated days of missing recordings in the data sources. No patient 
and hospital identifiers were utilized; thus, study was IRB exempted.
Results: Based on proximity of the spikes in each wave, data visualiza-
tion tools grouped, HHS regions 1, 2, 3, 5 in group A; regions 4, 6, 9 
in group B, and regions 7, 8. 10 in group C. The visualization of data 
determined total 6 spikes till date. The start and end of spikes were 
determined by placing a threshold (1 case per day per 100,000 popula-
tion) on the number of daily ICU admissions. The spikes were further 
divided when a given start/end date pair has multiple clear peaks. 
Maximum number of days difference observed between the occur-
rence of COVID-19 peaks in number of ICU admissions, were 48 days 
for spike-3 for HHS regions in group A (Compared to 4 and 14 days in 
group B and C, respectively). For Spike-5 it was highest in group C as 
82 days (compared to 27 and 4 days in group A and B, respectively).

Conclusion: In a latest COVID-19 ICU admission data analysis, after 
normalization of data, states in HHS regions, 4, 6, and 9 have the clos-
est spikes throughout the pandemic. These regions included three 
most populous states of US (Florida, Texas, California) among others 
and consisted of 67 M (region 4), 42 M (region 6) and 51 M (region 9) 
people, total of roughly 50% US population.
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Introduction: Central venous access is a commonly performed pro-
cedure, accounting for approximately 8% of hospitalized patients 
requiring central venous access. The anatomic site chosen for central 
venous catheterization, including jugular, subclavian and femoral vein, 
influences  complication risks. Recently, peripherally inserted central 
venous catheters  have  been used as a substitute for central venous 
catheters  in an increasing number of hospitalized patients.  Based 
on the current literatures, it is not conclusive which site is the most 
acceptable for central venous access considering various complica-
tions in hospitalized patients.
Objectives: We conducted a network meta-analysis to assess the clini-
cally important complications of four sites including infectious, throm-
botic, and mechanical complications.
Methods: The Cochrane Central Register of Controlled Trials, MED-
LINE,  Web of Science,  Ichushi  databases,  Clinicaltrials.govand  Interna-
tional Clinical Trials Registry Platform  were searched. Studies including 
adults aged ≥ 18  years and RCTs that compared two different  central 
venous access sites  (internal jugular, subclavian, femoral, and  periph-
eral  vein) were selected. A frequentist-based approach with multivari-
ate random-effects meta-analysis was used. The outcomes were clinically 
important  catheter related  infection,  symptomatic venous throm-
botic events, and clinically important mechanical complications  which 
included pneumothorax, hemothorax, hematoma, and bleeding.
Results: Among the 5,819 records initially identified, 13 studies 
(6,201  patients) were included for a network meta-analysis.  For clini-
cally important catheter related infection, subclavian insertion was 
significantly associated with the lower risk than internal jugular inser-
tion (risk ratio [RR], 0.30; 95% confidence interval [CI], 0.11–0.81). In 
addition, peripheral insertion decreased the infectious complication, 
compared with internal jugular (RR 0.06; 95% CI, 0.01–0.32); subcla-
vian (RR 0.21; 95% CI, 0.05–0.77); and femoral insertion (RR 0.08; 95% 
CI, 0.02–0.40).  For symptomatic venous thrombotic events, we did 
not find significant differences among insertion sites. For clinically 
important mechanical complications,  femoral insertion decreased 
the complication risk, compared with internal jugular (RR 0.42; 95% 
CI, 0.21–0.82) and subclavian insertion (RR 0.33; 95% CI, 0.16–0.66). 
Peripheral insertion was also associated with the lower complication 
risk compared with internal jugular (RR 0.39; 95% CI, 0.18–0.85) and 
subclavian insertion (RR 0.31; 95% CI, 0.13–0.75).
Conclusion: The insertion site  of  central venous access  that  is  most 
likely to cause the  fewest complications should be  selected,  consid-
ering complication risks in individual cases, since baseline  risks  also 
depend on  the  operator experience, the  expected duration of cath-
eter  placement and patient risk factor.  Peripheral insertion  may be a 
preferable site considering the lower risk of infectious and mechanical 
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complications. Further studies that directly compare peripheral inser-
tion and centrally insertion are required for robust evidence.
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Introduction: Over the last few years, there have been several 
accounts of the rising incidence of violence against healthcare profes-
sionals in the developing world especially in emergency and critical 
care setting.The issue of violence in healthcare settings as a law and 
policy issue and its awareness continues to remain relevant.
Objectives:
1. To know what percentage of healthcare workers working in emergency 

medicine department have been affected by physical violence and 
verbal abuse.

2. To know what impact it has had on their emotional health and working 
capabilities.

3. To know if the healthcare workers are aware of the proper protocol to be 
followed in case of violence by patients / attendants.

4. To assess the basic knowledge of Indian Penal Code sections and medical 
acts involved in violence against healthcare professionals.

Methods: A questionnaire was answered by 250 medical and para-
medical professionals.Questions were designed to assess 4 major 
parameters ie—Basic awareness of violence experienced in emer-
gency services, legal discourse, essential IPC sections doctors should 
be aware of and personal experience and impact it had after experi-
encing verbal abuse and physical violence.
Results: Following are few of the basic observations noted in the 
study:
1. The awareness of legal discourse amongst resident doctors [1], consult-

ants and under graduates were satisfactory. Nursing officials were not 
aware of legal provisions that safeguard healthcare professionals in the 
line of duty.

2. Amongst all physicians, residents [2] and nursing officers had experi-
enced some or other form of violence in form of physical scuffle or verbal 
threat during their line of work.

3. The Knowledge of IPC sections was poor amongst all the participants 
except consultants.

4. Basic awareness on the prevalence of violence amongst healthcare 
professionals worldwide and in India was also poor amongst all study 
participants except consultants.

5. Healthcare workers who faced verbal and physical altercation18.7% 
reportedly had no impact on their mental health, 6.7% had been 
diagnosed as having clinical depression by a psychiatrist and 74.6% have 
experienced low mood ranging from a few hours to many days after the 
episode.

6. Assessing the impact violence and verbal threats have on healthcare 
workers we noted: 67.6% stated that it did not affect them, 24.3% 
reported that it affected their outlook towards all patients, 8.1% of health 
care workers reported that this affected their outlook only towards a par-
ticular group of patients / attendants who had a predilection to violence, 
identifiable by some abstract characteristics set.

Conclusion: The awareness of legal aspects on violence against 
healthcare professionals is low amongst resident physicians, under-
graduates and nursing officers. It is recommended to include this topic 
in their core curriculum or competency assesment.
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Introduction: Acute abdominal pain is one of the commonest rea-
sons for presentation to ED. Older individuals carry a higher mortal-
ity rate, with complex pathologies. Despite improvements in the 
management of older/ geriatric patients in ED, they continue to be a 
clinical challenge for ED physicians. There is considerable evidence to 
classify geriatric patients as high-risk emergency presentations, lead-
ing to RCEM standard elaborating that abdominal pain of more than 
70  years requires a consultant sign off. However, there is scant data 
from within the UK which outlines the epidemiology of abdominal 
pain, the spectrum of presentations and the course in hospital follow-
ing an emergent presentation to ED in older adults. Moreover, there 
is considerable mortality in older adults more than 50  years with an 
equally similar trend.
Objectives: To compare the variation in abdominal presentations to 
AE in the 50–69-year-olds to 70 years and above. For primary outcome 
measure, we sought to ascertain the leading cause of presenting com-
plaints according to different diagnostic groups – abdominal pain, 
renal colic and back pain. For secondary outcome measures, we also 
assessed the representation rates in both age categories within 72 h of 
presentation and the all-cause mortality in 30 days.
Methods: Retrospective analysis of the patients of all patients over 
the age of 50 who presented to AE between January 2021 and July 
2021. Data was collected from the AE presentation data and the 
trust intranet. Baseline characteristics, performance status, treatment 
received, complications sustained, relevant investigations performed 
and subsequent follow-up plan as well as representation rates were 
obtained. The demographics will then be analysed to assess the trend 
of disease presentation, re-presentation rates, admission rates, dura-
tion of AE stay, and allcause mortality at 30 days.
Results: A total of 920 patients presented to ED with complaints 
of abdominal pain at Blackpool Vicotria hospital between Jan and 
June 2021. The majority of the patients spent around 4–12  h in AE: 
(606/920). Overall, 32.5% were discharged with conservative meas-
ures, 60.7% were admitted, 1.6% were self discharged, and 0.7% were 
transferred to a tertiary centre. Around 3.2% died within AE. The total 
all-cause mortality at 30 days was 52 of the 920 presentations. In the 
study population, 53.6% were 50–70 years of age (Group 1) and 46.4% 
were older than 70 years (Group 2). There were more women (55.7%) 
than men in the study population and in Group 1 it was 54.97% and 
in Group 2 it was 57.61% of women.73.63% of patients in Group 1 
and 78.69% of group 2 presented with abdominal pain. Most patients 
had abdominal pain for 1–2 days –49.49% in Group 1 and 51.05% in 
Group 2. In Group 1, 73.63%, and 21.1% 5.27%of patients presented 
with abdominal pain, flank pain and renal colic respectively. In group 2 
the percentage was 78.69%, 17.56% and 3.75% respectively. The time 
spent in ED was most often 4–12 h in both groups (65.52% in Group 
1 and 66.28% in Group 2). The biliary disease was the most com-
mon cause of pain accounting for 9.68% and 12.96% in Group 1 and 
group 2 respectively. The rate of admission was 64.91% and 69.09% 
in Groups 1 and 2 respectively. The most common cause for admis-
sion in both groups was biliary disease. The mortality rate in ED was 
0.61% in Group 1 and 6.32% in Group 2. The specialist consults needed 
most often were surgery and urology (44.02%) in Group 1 and Medical 
(32.79%) in Group 2. Only 3.85% of patients in Group 1 and 4.92% in 
Group 2 presented again in 72  h. All-cause mortality in 30  days was 
1.83% in Group 1 and 10.07%in Group 2.
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Conclusion: In our retrospective analysis, the leading cause of abdom-
inal pain was due to biliary disease. in both groups as well as the most 
common cause for admission. More women than men presented in 
both the age group, with higher all-cause mortality in women across 
all age groups. Although group 1 (50–69 years), had a higher represen-
tation rate within 72 h, the all-cause mortality in 30 days was higher in 
group 2 (70 years and above). Interestingly, in the patients that were 
represented- cholecystitis was most common and only 2 of the 920 
patients (0.2%) required critical care admission.
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Introduction: Growing evidence indicates breakthrough infections 
in certain vaccinated individuals infected with SARS-CoV-2 variant of 
concern (VOC), especially Omicron variants [1–5]. To understand the 
mechanisms underlying SARS-CoV-2 infection and discover effective 
antiviral, appropriate models that can be used to faithfully mimic viral 
infection in the human body are urgently needed. Lung organoids 
are a 3-dimensional (3-D) organ-simulating system that contains 

airway-like structures surrounded by lung mesenchymal cells and 
other cell types from multiple germ layers including cells that express 
specific lung epithelial markers and recapitulate specific organ func-
tions thus mimicking mature human lung [6] We hypothesized that 
human lung organoids are permissive to SARS-CoV-2 VOC infections 
and GS-441524, a fast-acting metabolite of Remdesivir, acts a poten-
tial therapeutic antiviral agent against breakthrough SARS-CoV-2 VOC 
infections.
Objectives: We established human induced pluripotent stem cell 
(iPSC)-derived lung organoids to investigate the infection and cyto-
pathic effects and to examine the potency of GS-441524 against SARS-
CoV-2 VOC.
Methods: Human lung organoids are generated from iPSCs based 
on a stepwise directed differentiation protocol [7]. We first performed 
single cell RNA sequencing to characterize and validate our lung orga-
noids. We then infected the lung organoids with SARS-CoV-2 D614G, 
and SARS-CoV-2 VOCs including alpha, beta, delta variant at MOI 0.1 
for 1 h, and Omicron BA.1 at MOI 0.2. We next administered GS-441524 
(0.01 μM to 100 μM) in the infected lung organoids for assessment of 
viral gene copies and viral load 72 h post infection (hpi).
Results: Using immunostaining analysis, we validated our human 
lung organoids with surface expression of NKX2-1, pro-SP-C. Our sin-
gle sequencing results showed 8 cell phenotypes in the iPSC-derived 
human lung organoids, including alveolar type II (AT2) and type I 
cells, airway epithelial cells, pulmonary neuroendocrine cells, fibro-
blasts, non-lung epithelial cells, proliferative cells and undifferenti-
ated cells. At 72 hp, Median Tissue Culture Infectious Dose (TCID50) 
assay showed significant amounts of virus progeny in infected lung 
organoids infected with D614G (P = 0.003), alpha (P = 0.006), beta 
(P = 0.062), delta (P = 0.0028) and omicron (P = 0.0006) (student’s 
t-test *P < 0.05, **P < 0.001), respectively. Immunostaining of the spike 
protein confirmed robust SARS-CoV-2 infection. Cytopathic effect was 
observed in the infected lung organoids characterized by swelling, 
detachment and shedding as compared to control lung organoids. 
We noticed a “ballooning” effect in the infected lung organoids result-
ing in uneven density throughout the organoids and these changes 
were attenuated with GS-441524 treatment. Moreover, GS-441524 
reduced viral titer to near undetectable levels at 72 hpi (P = 0.05; 
student’s t-test *P < 0.05). We also observed reduced viral RNA in the 
lung organoids at 72hpi with GS-441524 (P = 0.0304; student’s  t-test 
*P < 0.05).
Conclusion: Our human iPSC-derived lung organoids 1) pose similar 
cellular sources and microenvironment present in human lung, 2) are 
sensitive to SARS-CoV-2 VOC infection but responded differently to 
the VOCs in terms of cytopathic effects, and 3) can serve as an effective 
ex vivo lung model for drug testing against SARS-CoV-2 infection.
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Introduction: The importance of neutrophils in development of acute 
respiratory distress syndrome (ARDS) is supported by investigations 
that have established a link between neutrophil recovery, vascular 
compromise, ARDS development and death (1,2). This would imply a 
protective effect of neutrophil depletion which is supported by pre-
clinical data where therapeutic inhibition of neutrophil-dependent 
processes (i.e. CXCR2, IL8, P-selection, neutrophil elastase inhibition) 
protect against acute lung injury (3–7). Yet we know ARDS, with patho-
logical findings of diffuse alveolar damage and hyaline membranes, 
develops in subjects during prolonged neutropenia, with autopsy sec-
tions in these subjects confirming no neutrophils in the lung paren-
chyma (8,9).
Objectives: We previously reported that neutropenic ARDS is associ-
ated with a plasma signature of immune dysregulation (increased 
tumor necrosis factor receptor 1, TNFR1) and vascular activation 
(increased intercellular adhesion molecule 1, ICAM1) (10). We sought 
to build on this finding by characterizing the plasma vascular pro-
teome of neutropenic ARDS and ARDS control subjects. Next, in vivo, 
to understand if neutrophil depletion directly activates the endothe-
lium, we used a murine model of neutropenic indirect lung injury to 
measure the impact of “neutropenic inflammation” on lung vascular 
injury responses.
Methods: To quantify the circulating vascular proteome, we per-
formed exploratory plasma proteomics on Neutropenic ARDS (N = 6) 
and ARDS control subjects (N = 54) enrolled in the Weill Cornell 
Biobank of Critical Illness (BOCI) using O-Link through the Proteom-
ics Core of Weill Cornell Medicine-Qatar. The O-link assays were per-
formed using Inflammation (v.3021), Cardiovascular II (v.5005), and 
Cardiovascular III (v.6113) panels (O-link, Uppsala, Sweden). In  vivo, 
C57BL/6 mice age 8–12 weeks were injected intraperitoneally (IP) with 
240 ug of either Ly6G IA8 clone or LTF-2 isotype control (both BioXcell, 
Lebanon, NH) 24  h prior and immediate following high grade cecal 
ligation and puncture (CLP). Mice were sacrificed 24  h after CLP for 
organ harvest.
Results: Neutropenic ARDS subjects enrolled in the Weill Cornell 
Biobank of Critical Illness (BOCI) demonstrated a plasma signature 
of exaggerated immune signaling (TNFR1, Padj = 0.022) and vascu-
lar injury (Angiopoietin 2/Angiopoietin 1 (ANGPT2/ANGPT1) ratio, 
Padj < 0.001) compared to ARDS control subjects. In vivo, intraperito-
neal Ly6G 24 h prior to high grade cecal ligation and puncture (CLP) 
and again immediately after surgery depleted the mature neutro-
phil population in the blood (99.6% depletion of Ly6Chigh Gr1high 
neutrophils) and lung (89.3% of CD11bhighGr1high neutrophils). 
Importantly, neutrophil depletion did not result in body tempera-
ture differences at organ harvest (32.4 versus 31.4 degrees Celsius, 
P = 0.64), highlighting that targeted neutrophil depletion would 
not impact our phenotype through differences in infection severity. 
Despite similar severity of illness, the neutropenic CLP mice pheno-
copied our human data. We isolated lung endothelial cells from Ly6G 
and isotype control mice after CLP and evaluated endothelial acti-
vation cytokines using a proteomic array (R&D, ARY028). Strikingly, 

neutrophil depletion led to increased endothelial derived inflamma-
tory cytokines including endothelial IL-6, CXCL1, CXCL2, and RANTES, 
demonstrating altered endothelial responses in neutropenic condi-
tions. Specifically, Ly6G depletion increased gene expression of the 
vascular injury/permeability factor angiopoietin 2 (ANGPT2) in the 
mouse lung after neutropenic CLP, recapitulating the high vascular 
injury (ANGPT2) environment of human neutropenic ARDS.
Conclusion: Neutropenic ARDS is associated with a plasma signature 
of immune dysregulation and vascular injury that is recapitulated 
in neutrophil deplete mice. Given the known role of inflammation in 
initiating vascular responses, our data bring forth the idea that the 
neutropenic environment is ideally suited to study the link between 
inflammation and vascular injury.
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Introduction: There have been more than 510 million confirmed cases 
of COVID-19, including over 6.2 million deaths, reported to WHO, as of 
May 1, 2022(1). The emerging SARS-CoV-2 variant of concern (VOC) 
is particularly challenging. A recent Canadian study found that with 
Delta infections, the risks of hospitalization jumped to 108% higher 
than non-VOC cases, with the risk of admission to ICU 235% higher and 
the risk of death 133% higher than the original virus (2). Since the first 
half of January 2022, the globe entered Omicron predominant period 
and the weekly growth rate reached 80.5% in April 2022 (3). Moreover, 
Omicron variant sub-lineages have shown increased transmissibility, 
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rose COVID-19 re-infection rate and lowed vaccine effectiveness and 
expanded breakthrough infections.
Objectives: The study is to offer the State-of-the-Art of potential ther-
apeutic strategies against breakthrough infections.
Methods: Based on the viral structure and the mechanisms of its 
interaction with host cells, we are testing several potential therapeu-
tic strategies against SARS-CoV-2 infection and its VOC in human lung 
organoids and humanized mice. The approaches include, but not lim-
ited to, using decoy viral particles, decoy host receptors and blockage 
of host receptor complex, as well as targeting the SARS-CoV-2 con-
served non-structured protein regions and interrupting viral genome 
from which VOC with mutative spike proteins may escape.
Results: We have observed significant decreases in viral load, clinical 
manifestation scores, lung injury scores using recombinant human 
angiotensin converting enzyme 2 (ACE2) in humanized mice infected 
with SARS-CoV-2. We also demonstrated a potential prophylactic role 
of recombinant ACE2 and SARS-CoV-2 varus-like particles as decoys, as 
well as a CRISPR/Cas-13 single guide RNA to attenuate the numbers 
of viral gene copy and cytopathic effects in human lung organoids 
infected with Delta and Omicron (BA.2) variants.
Conclusion: The decoy host receptor, decoy virus-like particles and 
gene editing technique and perhaps drug repurposing have shown 
promising results that will facilitate the development of effective pro-
phylactic and treatment capability against breakthrough SARS-CoV-2 
infections.
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Introduction: Precision medicine envisions that identification of 
biological “phenotypes” will lead to personalized treatment and 
improved outcomes (1). COVID-19 proof-of-concept of modulation of 
inflammatory response for an infectious insult (2) poses into question 
whether promoting resolution could be an attractive option (3). Also, 
the post-mortem analysis of the lungs from patients with Covid-19 
showed severe endothelial injury compared with influenza A (4). The 

recognition of biological patterns is a rare strategy in literature but 
could illuminate putative therapeutic design pathways.
Objectives: Our team aimed to evaluating the inflammatory ver-
sus pro-resolutive responses and endothelial dysfunction in com-
mon diagnosis in ICU differentiating, in particular,  cardiogenic shock 
(CS), septic shock (SS) and COVID-19 diseases.
Methods: We evaluated inflammatory response and endothelial dys-
function biomarkers in CS (n = 25), SS (n = 20) and critical COVID-19 
(n = 34) patients in blood samples collected at days 1–2 (admission), 
3–4 and 5–8. Blood donors were used as controls (n = 45). Tumour 
necrosis factor alpha (TNF-α), interleukin 1 beta (IL-1β), interleukin 
6 (IL-6),  resolvin D1 (RvD1), resolvin E1 (RvE1),  endocan,  intercellu-
lar adhesion molecule-1 (ICAM-1),  vascular cell adhesion molecule-1 
(VCAM-1) and E-selectin, were determined by immunoassays.
Results: Admission TNF-α was increased in SS and COVID-19 com-
pared to controls and CS. Along hospitalization, TNF-α remained 
higher in COVID-19 but not in SS. Admission IL-1β was increased in 
COVID-19 compared to controls, CS and SS. During hospitalization, 
IL-1β remained higher in COVID-19 compared to CS and SS. Admission 
IL-6 and IL-10 were increased in all patients’ groups and were reduced 
only in CS and SS during hospitalization.  COVID-19 had lower RvD1 
and higher RvE1 than controls, CS and SS at admission and through-
out hospitalization. Along hospitalization, no differences in RvD1 
were observed within each patient group, but RvE1 increased only in 
COVID-19. Admission endocan and VCAM-1 were higher in all patients’ 
groups, with COVID-19 patients exhibiting lower endocan than CS 
patients. A decreasing profile during hospitalization was observed 
only in SS for endocan and in SS and COVID-19 groups for VCAM-1. 
Admission ICAM-1 was increased in CS and SS, but not in COVID-19 
when compared to controls, and again it decreased only in SS during 
hospitalization. Admission E-selectin was higher in SS patients com-
pared to controls, CS and COVID-19 patients and remained higher in 
SS during hospitalization.
Conclusion: COVID-19 patients appear to have exacerbated and 
prolonged inflammation and remarkable dysregulated proresolving 
responses which are not counteracted by early measures.  Although 
endothelial dysfunction is present in all patients’ groups, endocan and 
E-selectin appear to be more related to CS or SS pathogenesis, respec-
tively. Moreover, endothelial dysfunction seems to be more difficult to 
treat in CS.
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Introduction: Coronavirus disease 2019 (COVID-19) infection can 
result in cardiovascular involvement, with such patients having a 
significantly higher morbidity and mortality rate. Electrocardiogram 
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(ECG) is a simple and non-invasive diagnostic modality that has a sub-
stantial clinical impact on investigating the severity of cardiovascular 
diseases. However, it is very high dimensional data and difficult to 
interpret and quantify. We aimed to develop easily interpretable single 
numeric value using artificial intelligence (AI) from ECG image to prog-
nosticate the critically ill patients with COVID-19 infection.
Methods: We retrospectively analyzed all COVID-19 patients admitted 
from February 2020 to March 2021 to the Intensive Care Unit of sin-
gle tertiary academic hospital. Initial 12-lead ECG images performed 
within 3  days after admission were used. A CNN-based encoder, 
named Quantitative Cardiography (QCG) was used to covert each 
ECG image into a fixed-size vector (244 elements). The CNN-based 
encoder was originally developed as a part of a smartphone-based AI 
ECG analyzer using smartphone Camera. The dataset made of the vec-
tor output were split into train and test dataset with split ratio of 3:1. 
A random forest classifier using only the vector output was fit to the 
train dataset and evaluated in the test dataset. The primary goal of this 
model was to predict poor outcomes, defined as death during admis-
sion or initiation of Extracorporeal Membrane Oxygenation.
Results: A total of 167 patients were included. The median age was 67 
(IQR: 58–76) and the number of male patients were 89 (53.3%). Forty-
six patients (27.5%) were classified as poor outcome group. Among 
non-ECG predictors, initial Troponin I level (AUC: 0.787) and SOFA score 
(AUC: 0.777) were the strongest predictors. Among the QCG vector ele-
ments, element-147 showed best performance (AUC: 0.816) followed 
by element-3 (AUC: 0.791). Combining the ECG vector elements as a 
single biomarker using a random forest classifier fitted in the training 
dataset resulted in an AUC of 0.865. The biomarker’s sensitivity, speci-
ficity, positive and negative predictive values in predicting the main 
outcome were 91.6%, 56.6%, 45.8% and 94.4%, respectively, when 
optimal cutoff value (0.350) determined in the training dataset were 
used.
Conclusion: Electrographic biomarker demonstrated good power to 
predict poor outcomes in critically ill patients with COVID-19 infection. 
Deployment of the digital biomarker could potentially inform clinical 
triage where expedient and reliable decision-making is key.
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Introduction: Influenza viruses are a leading cause of severe acute 
respiratory infections (SARI) and influenza-like infection (ILI), especially 
in middle-aged and young adults (1).  Thus, surveillance is essential 
for identifying new strains, detecting atypical symptoms, and deter-
mining the disease burden. Identifying populations with a more sig-
nificant illness burden can help direct preventative activities and assist 
towards more effective resource allocation.
Objectives: The overarching aim was to maintain a database of 
patients presenting with ILI/SARI at the Ziauddin Hospital sites for 
WHO-ILI/SARI sentinel surveillance. Secondary objectives included 
investigating the descriptive epidemiology of patients with ILI/SARI 
and identifying potential patient populations based on trends found.
Methods: A prospective observational study was conducted using 
a case report form for the survey adapted from the existing Global 
Influenza Surveillance and Response System (GISRS).  Ziauddin Uni-
versity Hospitals served as the sentinel location. All patients reporting 
at Ziauddin University Hospital with a history of fever and cough for 
the last ten days were included. Ethical approval was obtained from 
the Ethics Review Committee (ERC) of the Ziauddin University, and 
the data was collected and recorded in the Research Electronic Data 
Capture (REDCap) database. Every day, all patients who meet the 

above-mentioned inclusion criteria were recruited for ten months. 
Data were collected per the WHO ILI and SARI Case Reporting Pro-
forma (COVID-19) CRF. A coordinator was trained to lead local imple-
mentation by supporting data collection and dashboard navigation. 
Data were analyzed using STATA (16.1, StataCorp LLC, College Station, 
TX) and SPSS (24.0, IBM Corp, Armonk, NY, USA). For categorical vari-
ables, numbers and percentages were computed. Whereas continuous 
variables with normal and non-normal distributions were reported as 
mean (SD) and median [inter-quartile range (IQR)], respectively. The 
data extraction sheets have been password protected and stored at 
the workplace of the principal investigator.
Results: Among 27854 screened patients, ILI/SARI has been confirmed 
in 306 (1.1%) cases. The highest numbers detected were in the month 
of May (n = 78, 25.5%) and Aug (n = 59, 19.3%). Other than fever and 
cough, most detected symptoms were sore throat (n = 30, 9.8%), nasal 
discharge (n = 23, 7.5%) and headache (n = 22, 7.2%). The majority had 
the risk factor of living with family members who had flu like symp-
toms (n = 224, 73.2%). Out of 221 ILI/SARI cases, 160 (72.4%) were 
COVID-19 positive. A total of 282 (92.1%) cases were from within the 
city.
Conclusion: The ILI/SARI cases peaked and coincided with the COVID-
19 wave in Karachi. This surveillance helped identify ILI/SARI burden, 
which can contribute to more efficient resource allocation, demon-
strating its importance in Pakistan.
Amendment
UK Foreign, Commonwealth and Development Office and Wellcome 
funded (222,048/Z/20/Z), enabling ISARIC Clinical Characterisation 
Protocol (CCP) roll out in LMICs, including Pakistan, through Pakistan 
Registry of Intensive Care (PRICE).
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Introduction: The flood of data generated during medical care, 
especially in the setting of critical care is underutilized and often 
wasted.1,2 To make medical data more widely assessable and easier to 
utilize numerous databases containing data from different ICUs have 
been created.3–6.
Objectives: The aim of SICdb is to create a database that provides a 
simple and efficient way to analyze critical care data generated at the 
Department of Anesthesiology and Intensive Care Medicine at the 
University Hospital Salzburg (SALK).
Methods: SICdb provides insight to over 27.000 intensive care admis-
sions, including therapy and data during preceding surgery. Data was 
collected between 2013 and 2021 from 4 different ICUs at one single 
tertiary care institution. The dataset contains, amongst others: case 
information, scoring, laboratory values, medication, monitor and res-
pirator signals as well as configuration data. SICdb provides highly 
granulated once per minute data and is preprocessed hourly. The 
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database is populated with data collected with  MetaVision (iMDSoft, 
Tel Aviv, Israel) patient data management (PDMS) software. Addition-
ally, exports from ORBIS (Dedalus Healthcare GmbH, Bonn, Germany), 
containing admission, discharge and ICD—10, are included. SICdb is 
fully approved by the local ethical commission of the Land Salzburg, 
Austria. (EK Nr: 1115/2021). The exporting and processing procedures 
are repeatable and allow for incremental updates. All data is pseudo 
anonymized as defined by the European General Data Protection 
Regulation, Article 4(5). (The European Parliament, 2016) The deiden-
tification strategy additionally complies with the ’Guidance Regard-
ing Methods for De-identification of Protected Health Information in 
Accordance with the Health Insurance Portability and Accountability 
Act (HIPAA) Privacy Rule’.  Only deidentified raw data is processed to 
the final database. The SICdb server software provides data as multiple 
entities and prepares data for export to numerous statistical software 
solutions.
Results: The SICdb dataset, version 1.0.1 contains 27,386 admissions 
to an ICU at the Department of Anesthesiology and Intensive Care 
Medicine at SALK and the Paracelsus Medical University (PMU). Overall 
Length of stay was 3.50 [SD 6.49] days. 26,446 [96.55%] patients were 
alive at ICU discharge and 25,252 [92.20%] were alive at hospital dis-
charge, respectively. Table 1 shows further examples of demographic 
data included in SICdb.
Table 1: Demographic data/diagnosis of the SICdb population

Demographic Data

Sex female (n [%]) 17,092 [62.41%]

Sex male (n [%]) 10,285 [37.56%]

Sex unknown/diverse (n [%]) 9 [0.03%]

Simplified Acute Physiology Score III (SAPS III) (mean 
[SD])

44.67 [14.81]

Mechanically ventilated > 24 h (n [%]) 2406 [8.79%]

CRRT during stay (n [%]) 1027 [3.75%]

Most common ICD-10 diagnosis

I25.X (ischemic heart disease) (n [%]) 1930 [7.05%]

I70.X (atherosclerosis) (n [%]) 1352 [4.94%]

I35.X (non-rheumatic aortic valve disease) (n [%]) 1186 [4.33%]

I71.X (aneurysm or dissection of aorta) (n [%]) 863 [3.15%]

I65.X (occlusion of cerebral artery) (n [%]) 741 [2.71%]

S72.X (femur fracture) (n [%]) 544 [1.98%]

Conclusion: SICdbis one of the largest, high granulated ICU datasets 
available today. To our knowledge only two comparable (and accessi-
ble) databases do exist in Europe.5,6 Our first outcome analysis shows 
short length of stay and a low overall mortality. We believe that SICdb 
will develop to a valuable tool for further research, as we intend to 
continuously develop the dataset and make it available to external 
researchers in the near future.
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Introduction: Machine learning (ML) techniques are progressively gain-
ing ground in biomedical sciences, modifying medical routine. Asso-
ciation rule mining (ARM), is an unsupervised ML method that detects 
patterns, links, or interesting relationships within large databases.
Objectives: The aim of this preliminary study is to use an unsuper-
vised ML technique in the antimicrobial susceptibility dataset of criti-
cally ill patients in the Intensive Care Unit (ICU), in order to extract the 
most important association rules among the selected variables.
Methods: Data from the Microbiology Laboratory of patients admitted 
to the ICU of a Greek public tertiary hospital over 12 months (2019) were 
studied. We investigated the existence of association rules in the anti-
biotic resistance profile of two frequently encountered gram-negative 
multidrug-resistant bacteria (MDR)-Klebsiella Pneumoniae and Acinetobac-
ter baumanii.The 4,515-instance data set contains the attributes of gen-
der (binary), bacterial species (categorical–K. pneumoniae, A.baumanii), 
antibiotics (categorical- 30 antibiotics), specimen (categorical—Res-
piratory secretions, Pus, Peritoneal (ascitic) fluid, Blood, Urine, Tissue, 
Catheter tip, Pleural fluid), and the binary class attribute (antimicrobial 
susceptibility—Resistant, Sensitive) obtained by the culture process. We 
used the R programming language, specifically the ’arulesViz’ and ’arules’ 
packages, as well as the Apriori algorithm. The Apriori algorithm, which 
mines frequent itemsets and interesting associations in transaction 
databases, is the most popular association rule mining tool.
Results: The association rules that can be inferred based on the given 
antimicrobial susceptibility data set can be parametrized according to 
the knowledge that clinicians want to extract from the database. For 
example, by setting minsup and minconf thresholds to 0.001 and 0.50, 
respectively, the first four rules sorted by decreasing order in respect 
of confidence are presented in the following sample outputs.
Table 1 The first four rules for K.pneumoniae sorted by decreasing order 
in respect of confidence

LHS RHS Measures

Gender Type Bacteria Antibi-
otic

Sus-
cepti-
bility

Sup-
port

Confi-
dence

Lift

F Blood K.pneum Cefta/avi S 0.0014 1,00 2.8351

F Resp K.pneum Cefta/avi S 0.0037 1,00 2.8351

M Resp K.pneum Cefta/avi S 0.0066 1,00 2.8351

M Blood K.pneum Genta-
mycin

S 0.0019 1,00 2.8351
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Table 2. The first four rules for A. baumanii sorted by decreasing order 
in respect of confidence

LHS RHS Measures

Gender Type Bacteria Antibiotic Suscep-
tibility

Support Confi-
dence

Lift

F Blood A.baumanii Tigecycline S 0.0013 1,00 16.3219

M Blood A.baumanii Tigecycline S 0.0021 1,00 16.3219

M Resp A.baumanii Tigecycline S 0.0014 0,85 13.8736

M Blood A.baumanii Colistin S 0.0017 0,57 9.3268

For example, the first row of Table  1 can be stated as follows: IF the 
patient is female AND the sample type is Blood AND the bacteria 
detected is K.pneumoniae AND the antibiotic used is Cefta/Avi, THEN 
the susceptibility testing will show that this bacteria is sensitive to 
Cefta/Avi.
Conclusion: Association rule mining is an evolving technique that 
combines statistics and ML to discover interesting correlations among 
items in aggregated data. We applied ARM in an antibiotic susceptibil-
ity dataset, to reveal the most meaningful rules in the antibiotic resist-
ance profile of ICU patients with MDR infections, as a new option to 
explore data relationships. Limitations are the small sample size and 
the limited time-frame.
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Introduction: The majority of the developed prediction models in the 
intensive care unit (ICU) domain, often presented as clinical decision 
aids, remain within the prototyping phase.[1] We hypothesize that 
this slow clinical adoption is partly because an accurate prediction 
of a patient outcome does not tell us what to do if we want to change 
that outcome. In other words, accurate predictions are not necessar-
ily actionable. Unlike prediction, causal inference considers outcomes 
under different courses of action,[2] which is key in decision mak-
ing in the ICU. Randomized trials are currently the gold standard for 
causal inference but could be impractical and findings sometimes 
fail to generalize [3]. Under certain assumptions, causal inference is 
possible based on observational data. However, inappropriate use of 
methodology and unmet assumptions may lead to false conclusions. 
Therefore, good reporting is important and assumptions and findings 
should be validated where possible.
Objectives: To emphasize the importance of causal inference in clini-
cal decision making, stress the difference compared to prediction, and 
systematically review and appraise the quality of published causal 
inference studies in the ICU domain.
Methods: We searched six databases (MEDLINE, EMBASE, Web of Sci-
ence, Google Scholar, medrXiv and biorXiv) to find causal inference 
studies (1) in the adult ICU domain, (2) based on observational data, 
(3) which examine time-varying exposures. The first reviewer (JS) per-
formed title-abstract screening for eligibility. Studies for which doubt 
remained will be screened full-text by the first reviewer and sample 

checks will be carried out by two other reviewers (JK and MvG). For 
each eligible study, we will collect study characteristics and judge the 
quality based on reproducibility, reporting of  modeling assumptions 
and study findings.

Results: 1714 studies were identified after duplicate removal. Based on 
title and abstract screening, we included 60 studies and doubt remained 
for 66 studies (now staged for full-text screening). Figure 1 summarizes 
the (thus far) collected study characteristics. Marginal structural models 
(MSMs) were applied most (36), followed by RL (21) and the g-formula 
(3). Studies that used RL generally included more patients compared to 
studies using MSMs and the g-formula. The most studied topic (15%) 
was fluid resuscitation and 36.6% of the studies utilized one or multiple 
open source ICU databases.[4–6] The MSM studies mostly used multi-
center data (64%). In contrast, RL studies mostly used a single-center 
open-source database [4] (67%). Further screening, item collection and 
quality assessment is currently in progress.
Conclusion: Recently, the number of causal inference studies using 
observational ICU data is rising and their findings should be carefully 
interpreted. This review will provide an overview and critical appraisal, 
discuss current limitations in methodology and point out areas for 
future research.

References
1. [6] https:// github. com/ Amste rdamU MC/ Amste rdamU MCdb/ wiki
2. [5] Pollard, T. J., Johnson, A. E. W., Raffa, J. D., Celi, L. A., Mark, R. G., & 

Badawi, O. (2018). The eICU collaborative research database, a freely 
available multi-center database for critical care research. Scientific Data, 5, 
1–13.

3. [4] Johnson, A. E. W., Pollard, T. J., Shen, L., Lehman, L.-W. H., Feng, M., 
Ghassemi, M., Moody, B., Szolovits, P., Celi, L. A., & Mark, R. G. (2016). 
MIMIC-III, a freely accessible critical care database. Scientific Data, 3, 
160,035.

4. [3] Rothwell, P. M. (2005). External validity of randomised controlled trials: 
“To whom do the results of this trial apply?” Lancet, 8(1), 94–95.

5. [2] Hernán, M. A., Hsu, J., & Healy, B. (2019). A second chance to get causal 
inference right: a classification of data science tasks. Chance. https:// doi. 
org/ 10. 1080/ 09332 480. 2019. 15795 78

6. [1] van de Sande, D., van Genderen, M. E., Huiskens, J., Gommers, D., & van 
Bommel, J. (2021). Moving from bytes to bedside: a systematic review on 
the use of artificial intelligence in the intensive care unit. Intensive Care 
Medicine, 47(7), 750–760. https:// doi. org/ 10. 1007/ s00134- 021- 06446-7

000882 
Modelling the number of mechanically ventilated COVID‑19 beds 
in the UK using neural net autoregression (NNAR)
M.  Cheema1, A.  Papadopoulou2, T.  Sanderson3, A.  Myers1, T.  Samuels4

1Intensive care unit, East Surrey Hospital, Redhill, United Kingdom; 
2Intensive care, East Surrey Hospital, Redhill, United Kingdom; 3Intensive 
Care Unit, East Surrey Hospital, London, United Kingdom; 4Critical 
care, East Surrey Hospital, Redhill, United Kingdom
Correspondence: T. Samuels 
Intensive Care Medicine Experimental 2022, 10(2):000882

https://doi.org/10.1177/1460458219871135
https://github.com/AmsterdamUMC/AmsterdamUMCdb/wiki
https://doi.org/10.1080/09332480.2019.1579578
https://doi.org/10.1080/09332480.2019.1579578
https://doi.org/10.1007/s00134-021-06446-7


Page 223 of 236ICMx 2022, 10(Suppl 2):39
 

Introduction: Throughout the pandemic in the UK, the pressure on 
providing mechanically ventilated (MV) beds to patients with criti-
cal COVID-19 has been incredibly high. Various forecasting methods 
can be employed to model and predict the need for MV beds. NNAR 
models can be regarded as a network of neurons or nodes that rep-
resent complex nonlinear relationships and functional systems. This 
and other forecasting models have already been successfully applied 
to COVID-19 data from other countries (ArunKumar et  al.). Forecast-
ing using the absolute number of MV beds may be considered a more 
robust measure of how the COVID-19 pandemic affects critical care 
services in the UK.
Objectives: Our aim was to assess the ability for NNAR to model the 
observed data for MV occupied beds in the UK and test the accuracy of 
a 30-day prediction using the most recent and available data.
Methods: Freely available data was downloaded from the COVID-19 
Gov.UK website (https:// coron avirus. data. gov. uk/). Daily records of 
MV occupied beds were available from 02/04/2020 to 13/04/2022. 
The training set utilised the data between 02/04/2020 to 14/03/2022 
(713  days). The test set for the 30-day prediction was taken from 
15/03/2022 to 13/04/2022. Measures of accuracy used to assess the 
performance of the training and test model data included root mean 
squared error (RMSE), mean absolute percentage error (MAPE) and the 
mean absolute scaled error (MASE). The NNAR model was generated 
using the nnetar() function from the forecast package (Hyndman et al.) 
that is part of the R environment (version 4.1.3, Austria, Vienna).
Results: The NNAR(9,5,1) model for observed and expected values 
was highly accurate as demonstrated by the MAPE and MASE that 
were lower than 10 and 1 respectively (Table  1). The 30-day value 
predicted by the NNAR (9,5,1) model was 365 occupied beds, and 
the actual observed number of beds was 355 (see Figure – blue line: 
expected, red line: observed, dark blue area: 80% prediction intervals; 
light blue area: 95% prediction intervals). This represented an absolute 
error of + 10 (2.7%) MV occupied beds.

Table 1

NNAR(9,5,1) RMSE MAPE MASE

Observed 21.05145 2.56027 0.55758

Expected 27.43573 6.68583 0.89967

Conclusion: We have demonstrated that NNAR is capable of accu-
rately modelling and predicting the number of MV occupied beds 
in the UK. Similar models have also yielded accurate results for fore-
casting the need for both hospital and MV COVID-19 beds. The use 
of NNAR and other forecasting models can assist healthcare service 
delivery providers in determining the ongoing need for MV beds, pur-
chasing protective equipment for staff and patients, and workforce 
requirements for example. However, given the highly dynamic nature 
of the COVID-19 pandemic, longer term predictions (i.e. > 30-days) 
should be applied cautiously, and these methods of forecasting are 
best used to inform short-term decision-making processes.
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Introduction: Critically ill children often suffer from impaired neurocog-
nitive functions years after paediatric intensive care unit (PICU) discharge, 
which severely hinders their overall quality of life [1]. These functions 
can be assessed during a follow-up evaluation where the patients are 
subjected to a fixed order of  clinically and internationally validated 
tests [1]. However, this evaluation can be arduous, since it requires the 
concentration of patients for approximately 4 h, leading often to inter-
rupted evaluations. In this work, we employ machine learning to predict 
a personalized order of tests which aims to reduce the number of tests 
required to identify the most severe neurocognitive deficiencies.
Objectives: Our objective consists of building a machine learning 
model that predicts a personalized sequence of tests for each patient. 
This sequence prioritizes tests associated to neurocognitive functions 
that are expected to be affected, and, differently from the approach 
currently employed in clinical practice, considers the features of each 
patient, providing valuable clinical validation for the use of individual-
ized follow-up after PICU discharge.
Methods: We employed data obtained in a 2  years follow-up from 
the PEPaNIC-RCT (ClinicalTrials.gov-NCT01536275 [1,2]. The dataset 
includes 786 previously hospitalized patients and 405 healthy control 
individuals, and was collected in three PICUs located in Leuven, Rot-
terdam and Edmonton. It contains 23 features, including age, gender, 
socioeconomic status, STRONGkids risk score, PELOD score, duration 
of ICU stay, mechanical ventilatory support, among others [1]. These 
features are available at discharge from the PICU. Furthermore, it pre-
sents 5 groups of outcomes: intelligence (measured with 3 outcomes), 
visual motor coordination (1 outcome), alertness (4 outcomes), motor 
coordination (4 outcomes) and memory (11 outcomes), resulting in 
23 tests. We adopted a normalization procedure, where outcomes of 
patients are transformed from absolute values to values relative to the 
outcomes of the control individuals, thus generating a new dataset. We 
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also proposed a novel method, named Local, that first builds 5 random 
forests, one per group of outcomes, that rank only the labels within their 
group, and then combines the rankings. Using the transformed data-
set, we compared our approach against two approaches: i) Expert: the 
fixed order currently employed in clinical practice [1] and ii) BoostLR: a 
recently proposed machine learning method for label ranking [3]. As 
the evaluation measure, we employed Precision@N which measures the 
proportion of correctly predicted tests in the top-N predicted tests [4]. 
All experiments were repeated using 5 times tenfold cross-validation.

Results: As shown in the Figure, our proposed method, Local, was mostly 
associated with better performance where its performance raises faster 
than the others, surpassing its competitor methods. A visible difference 
is perceivable with 4 tests where our method reaches 80% of precision, 
whereas the Expert achieves only 66%, meaning that Local predicts on 
average 3.2 out of 4 outcomes correctly. The difference between Local 
and BoostLR is mostly noticeable when a small number of tests and age-
restricted sub-analysis are considered. Furthermore, as the feature impor-
tance reveals, the age of the patients was considered the most relevant 
feature, which was also identified in other studies from the literature [5].
Conclusion: Machine learning methods are capable of accurately pre-
dicting the neurocognitive outcomes expected to be most affected 
in PICU patients based on (pre-)PICU features. These methods can be 
used to shorten the length of follow-up assessment, assessing only 
those outcomes that are affected. This provides a step towards ena-
bling preventive, tailored care, starting immediately after discharge, 
rather than curative care at a later moment during follow-up.
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Introduction: New-onset atrial fibrillation (NOAF) is a common prob-
lem on intensive care (ICU) among post-operative surgical patients; 
risk factors include age and degree of physiological disturbance(1). 
Strategies to control the rate and rhythm are well described with dif-
ferent focusses depending on the clinical scenario(2).
Objectives: To identify factors predicting NOAF resolution in post-
operative ICU patients.
Methods: A time-limited subset of post-operative non-cardiac and 
non-obstetric ICU patients was selected from the MIMIC-IV data-
base(3), excluding patients with pre-existing AF. Rate of NOAF resolu-
tion and the time to resolution were calculated. Drugs administered 
from the onset and the following hour were identified and analysed 
with multivariate logistic regression.
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Results: 12,756 post-operative ICU patients were identified from the 
dataset, of whom 6,181 were identified as not having developed AF 
prior to ICU admission and had sufficient further data. 433 (7%) devel-
oped AF during their ICU stay. The median time to AF from admission 
was 16.2 h (IQR 4.8–37.5). 312 (72%) of these reverted to a non-AF/flut-
ter rhythm. The median time to resolution was 180 min (IQR 60–540).
Figure 1 shows the frequency of relevant medications in the first hour 
after NOAF. The most administered medications were metoprolol and 
diltiazem.

A logistic regression model was trained on 80% of the dataset, which 
revealed significant associations with the administration of amiodar-
one (p < 0.001), diltiazem (p < 0.001), labetalol (p < 0.01) and metopro-
lol (p < 0.001). Administration of potassium chloride and magnesium 
sulfate were each associated with cardioversion (both p < 0.01). No 
association with adenosine, digoxin or esmolol was seen, nor with 
gender and age 75. The model was tested against the remaining 20% 
of the dataset demonstrating 85% sensitivity and 90% specificity and 
ROC AUC 0.922.
Conclusion: This study supports the administration of amiodarone, 
diltiazem, labetalol or metoprolol as predictors of cardioversion fol-
lowing the development of NOAF and additionally the supplementa-
tion of electrolytes with this aim. Further work could further develop 
a model predicting patient-related outcomes such time to discharge 
from ICU or hospital, inpatient stroke and mortality.
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Introduction: In traumatic brain injury (TBI), the ‘ICP dose’, defined 
as the combination of intensity and duration of an event of elevated 
intracranial pressure (ICP) carries relevant clinical information [1]. 
The early identification of such potentially harmful ICP events may 
improve clinical practice. With this objective, we previously devel-
oped a machine-learning (ML) model that predicts events of poten-
tially harmful ICP dose (as identified in previous studies [1–3]), 30 min 
ahead. This model presented good performance when externally vali-
dated on the CENTER-TBI dataset [4] (unpublished data). A prospective 
clinical trial is a necessary step towards the implementation of this ML 
model at the bedside.
Objectives: In this prospective, observational, single-center study, 
we evaluated the prediction model for harmful ICP doses on real-time 
patient data and performed a pilot analysis of the performance of the 
model when applied in this setting.
Methods: Patients with severe TBI and invasive ICP monitoring admit-
ted to the intensive care unit of the University Hospitals Leuven, Bel-
gium, between January 2020 and April 2021, were included in the 
study. Minute-by-minute ICP and mean arterial blood pressure signals 
were collected and predictions of harmful ICP doses were computed 
and retrospectively compared with the true labels, namely whether 
the patient experienced such harmful ICP event, or not. Model per-
formance was assessed with respect to accuracy, precision, sensitivity 
and specificity. In addition, we evaluated the potential clinical useful-
ness of the model with decision curve analysis.
Results: Fourteen patients with severe TBI were included in this pro-
spective study, with a median monitoring time of 5 days [IQR 3–10]. In 
this cohort, the model presented an accuracy of 0.87, precision of 0.68, 
sensitivity of 0.69 and specificity of 0.91 (alerting threshold = 0.50). 
Clinical usefulness was demonstrated for the risk thresholds [0.09–
0.65] (Figure 1).

Figure 1 Decision curve of the prediction model for harmful ICP doses 
when used in a clinical setting.

Conclusion: In this prospective observational study, the ML model for 
the prediction of harmful ICP doses demonstrated good discrimina-
tion, specificity, and clinical usefulness for a broad range of risk thresh-
olds. The choice for a model with high specificity, at a cost of a lower 
sensitivity, was deliberate, when considering potential alert fatigue 
in a real-time clinical setting. The observed good performance in this 
study, warrants the use of the model in a future interventional study.
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Introduction: Despite high and rising numbers, the benefit of admitting 
very elderly patients to an intensive care unit (ICU) remains controversial 
(1). Age, frailty and comorbidity have been shown to be of independent 
prognostic value (2) and are regularly considered. In clinical decision-
making, priority setting, and policymaking, the patients’ wishes and 
values are paramount, but knowledge about very elderlies’ ICU admis-
sion pReferences is scarce.

Objectives: The primary objective of this study is to describe the very elderly 
(≥ 80 years) Norwegian outpatients’ pReferences regarding ICU admission 
in a hypothetical event of acute critical illness. The secondary objective is to 
assess whether factors commonly used in clinical decision-making affect the 
choices made by the very elderly respondents themselves.

Methods: We developed, tested, and validated a survey tool exploring 
very elderly patients´ ICU admission pReferences. We report preliminary 
data from a purposive sample of very elderly Norwegian outpatients 
regarding their treatment choices in three hypothetical scenarios, 
randomly selected from 20 clinical vignettes. The possible ICU outcome 
is presented either as survival or mortality. The questionnaires also 
include demographics, frailty (3), comorbidity and polypharmacy (4) of 
the respondent.
Results: One hundred very elderly outpatients (55% females) made 
choices regarding three hypothetical clinical scenarios, resulting in 
289 decisions (11 missing answers). Most respondents (74%) made the 
same choice in all three presented scenarios. Of all choices made, 38% 
were in favor for and 42% against ICU admission. Framing the ICU out-
come as mortality increased the likelihood of the respondent opting 
against ICU admission (Table 1).

Figure 1 shows the proportion of decisions made by the very elderly 
respondents stratified by age, frailty and comorbidity/polypharmacy.

Conclusion: In this purposive sample, 74% very elderly Norwegian 
respondents expressed a consistent preference regarding ICU admis-
sion in the event of acute critical illness; equally many opted for and 
against ICU admission. Whether the outcome is presented as mortal-
ity or survival appeared to be important for the very elderly; however, 
increasing age, frailty and comorbidity did not appear to influence the 
proportion opting against ICU admission.
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Introduction: The number of patients that survive an admission in the 
Intensive Care Unit (ICU) has increased. The ICU is one of the places 
in a hospital where family members suffer most, especially when 
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prognosis is poor, exposing family members to damaging psychologi-
cal consequences that can last several years after the ICU. The COVID-
19 pandemic increased the separation between families and their 
loved ones not only in the ICU but also in other inpatient services. This 
situation may then exacerbate these psychological changes as more 
families are prevented from visiting their relatives in the ICUs.
Objectives: Assess the degree of satisfaction of family members of 
patients admitted to the Intensive Care Unit before and during the 
COVID-19 pandemic. Understand whether certain characteristics of 
patients and their families have an impact on their satisfaction.
Methods: This is an observational, single-center and mixed study 
developed at the Unidade de Cuidados Intensivos Polivalentes of the 
Centro Hospitalar Universitário do Porto, carried out between the 1st 
of January 2020 and the 31st of July 2020. A version of the Critical 
Care Family Needs questionnaire was applied during a telephone call, 
in order to assess the satisfaction of family members regarding their 
experience at the ICU. Furthermore, demographic and clinical data 
were collected from the patients’ electronic (Sclinico) process. All data 
collected were processed and analyzed using the SPSS program, ver-
sion 27.
Results: Of the 162 potential participants, 87 (53.7%) family members 
were included. The group of family members with the most positive 
answers in almost all questions is the group of family members of 
patients hospitalized with COVID-19. The questions related to the pro-
vision of care, the accurate transmission of the clinical situation are 
the ones with the most positive answers, in all groups. The questions 
related to the concern and support given to the family by the medi-
cal team, the explanation of the equipment used in the ICU and the 
comfort of the waiting room were the questions with the least positive 
answers.
Conclusion: This study outlines the hypothesis that the period of 
time with more restrictions was the time when communication, even 
at a distance, was more effective, leading to a high degree of family 
satisfaction. It would be interesting to see what changes positively 
impacted patients and their families during their experiences in hospi-
talization during a pandemic time so that they could be implemented 
on a lasting basis.
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Introduction: The use of treatment limitations (TL) is common 
in intensive care units (ICU) in Sweden, but there are indications 
that patients and next of kin are not adequately involved in the 

decision-making process. The primary aim of this study was to study 
the prevalence, documentation and patient involvement in treatment 
limitations in two Swedish ICUs.
Methods: All ICU admissions at two Swedish hospitals in 2019 were 
included. Patients were identified using the Swedish Intensive Care 
Registry (SIR) and patient characteristics and outcome data were 
extracted. The hospital charts of all patients with a TL were reviewed to 
investigate patient involvement and documentation. Uni- and multi-
variate logistic analysis was performed to investigate associations with 
the presence of TL.
Results: 1019 patients were admitted to the ICU, 45.5% were women 
and the mean age was 62.9  years. 26.5% of the patients had one or 
more TLs. 82% of the patients that died in the ICU had a TL at the time 
of death. Women were more likely to have been involved in the deci-
sion process and the next of kin to women with a TL were more often 
involved and informed of the TL.
Conclusion: TL are common in Swedish ICUs but only 17% of the 
patients were involved in the decision process and 64% of the next-of-
kin were informed. Women were more likely to be involved in the deci-
sion process and next-of-kin to women that received a TL were more 
likely to be informed.
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Introduction: There remain unanswered questions regarding fac-
tors affecting the quality of organs donated for transplantation after 
circulatory death (DCD). It is proposed that physiological changes 
occurring in the donor in the period between treatment withdrawal 
and circulatory death are responsible for the elevated incidence of 
poor graft function in the recipient. To answer this question a study 
was proposed that involved intensive study of the donor during the 
period of treatment withdrawal. Consent for the study would involve 
seeking ‘Personal consultee’ consent for study inclusion. This consent 
mechanism is standard in patients who cannot consent (1). However, 
such a study has never been undertaken in the dying patient, and we 
sought to understand if public opinion would consider such research 
acceptable.
Objectives: Objectives were two fold: To determine public opinion 
regarding the appropriateness of research undertaken in the poten-
tial DCD organ donor in the period between treatment withdrawal 
and death. Then to determine if public opinion supported the use of 
Personal consultee consent for patient involvement in a study of this 
nature.
Methods: A sample of hospital outpatient attenders, their family 
members, and members of the general public on the street in central 
Cambridge were asked to complete a survey. The survey instrument 
included a summary of the proposed research study, an explanation 
of the purpose of the study and a questionnaire. All survey documents 
were worded in lay terminology and took between 5 and 20  min to 
describe to most participants. Participants were then asked some 
basic demographic information, and the two core survey questions in 
a verbal interview format:
Question 1: Would you be willing to consent for your relative to be 
involved in this study?
Question 2: Would you find your next of kin/ Personal Consultee giving 
consent for your involvement in this research study acceptable?
Survey participants responses to questions using a five-point Likert 
scale, with available responses of ‘Absolutely not, Probably not, Neu-
tral, Probably yes and Absolutely yes. The demographic information 
was also collected.

Data were analysed using  Prism (Graphpad Software, La Jolla, CA, 

USA).
Results: Two hundred and forty-eight participants completed the 
survey. 36 people were approached and declined to take part in the 
survey. Figure  1 demonstrate the survey participants responses on 
willingness to consent for a relative being involved in the research 
study (top) and the appropriateness of a person consultee giving con-
sent for involvement in research (bottom). Of 248 respondents 71% 
were positive with regard to providing consent for a relative to be 
involved in this research study (answering probably yes or absolutely 
yes). With regards to the acceptability of a personal consultee provid-
ing consent for involvement in a research study for someone who is 
unable to consent 75% responded positively.
Conclusion: Our results suggest that the majority of members of the 
public would find premortem study of potential DCD organ donors 
agreeable. Furthermore, it shows that our proposed method of seek-
ing next of kin/Personal consultee consent is considered acceptable 
by the majority of the group surveyed. Given the results of this survey, 
we suggest consent rates for research in potential DCD donors would 
be high. Indeed, were Personal Consultees to adopt the attitude that 
consent for research in this patient cohort represents an extension of 
the patient’s altruistic wishes to help others, research consent for stud-
ies such as ours may exceed standard research consent rates.
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Introduction: Palliative care is an important aspect of a clinician’s 
duties and within the ICU, decisions around end of life (EOL) can be 
made daily. The General Medical Council (GMC) of United Kingdom 
has not only outlined guidance for the treatment and care towards the 
end of life but has also stipulated that medical graduates are expected 
to recognise and deliver the appropriate care for dying patients [1]. A 
2019 systematic review identified that junior doctors feel unprepared 
in caring for these patients and that undergraduate or postgraduate 
rotations with a palliative care focus can help bridge the knowledge 
gap [2]. As clinicians working in ICU of a university affiliated hospital, 
we play an important role in preparing students to face and care for 
the terminally ill. To help support the students through their clinical 
learning and experience, we have looked at their perception of EOL 
care and their experience so far.
Objectives:
1. Creating an objective questionnaire to analyse understanding and expe-

rience of EOL care among medical students
2. To identify gaps in their learning and experience during their clinical 

placement
Methods:
1. Objective anonymous questionnaire which uses a mixture of multiple 

choice, short answer and checkboxes.
2. Questionnaire initially shared among 3rd and 5th year medical students 

on their ICU placement.
3. Questions looking at current/previous experience, perception, relevant 

university/placement teaching of EOL care, management of psychologi-
cal impact.

4. Further questions would be discussed in the presentation.
Results: Almost 95% of them agree that EOL care is very important. 
Key themes of their perception were about comfort, compassion and 
least distressing treatments. Oncology and hospice placements were 
identified as other clinical departments which provided insight into 
EOL care. About three quarters of the students have not witnessed any 
EOL discussions with patients or their family. They received a variety of 
teaching but only about 11% of them stated having practical experi-
ence during their clinical placements. It is also recognised this can be 
emotionally or ethically distressing for the medical students.
Conclusion: The findings highlight that although students received 
formal teaching sessions, this can be difficult to translate into practical 
experience. One of the changes proposed to be implemented would 
be work on bridging the gap between formal teaching and real-life 
clinical experience by involving medical students around various deci-
sions in the treatment and care in EOL. This could be taken a step fur-
ther by coordinating existing formal teaching or e-learning materials 
to be consolidated on the shopfloor.
Along with augmenting their practical experience of the care of pal-
liative patients, psychological support can be provided in the form of 
debriefs sessions with various stakeholders such as clinical supervi-
sors, learners support and the medical school.
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Introduction: In the context of first wave of SARS COV2 pandemic; our 
aim was to describe the decision making process at the end of life situ-
ation in a 3rd hospital.
Objectives: To describe the decision-making process at the end of 
life of patients admitted to the ward for COVID pneumonia during the 
study period.
Methods: Descriptive, observational and retrospective study through 
the analysis of medical records of the patients under study from March 
15 to April 15, 2020.
Results: 150 patients died in the study period. Age 81 ± 9.7, 53% male, 
mean stay 7.7 days ± 7.2, Charlson index 4.355 ± 2.6. 52% dependent 
for AVBD, 11% totally dependent. 39% cognitive impairment. Use of 
validated severity prognostic scales 2%. Use of validated functionality 
scales 10%. Listed as non-subsidiaries of UCI 98%. Decision not to sup-
port admission to the Intensive Care Unit (ICU): Staff doctor 80% ICU 
doctor 20% Family/patient 0%. Non-competent patient 68%. 92% of 
competent patients do not participate in decision-making. Patient not 
informed of the decision 72% of competent patients. The family does 
not participate in decision making in 92%. Family informed of the deci-
sion 96%. Reasons for not considering admission to the ICU/no CPR 
include: age 44%, associated comorbidities 38%, lack of care resources 
16%, agony 12%, no record 8%. Age as the only cause of ICU admis-
sion refusal was considered in 12% (with an age of 85.7 ± 4.7  years). 
The lack of resources as the only reason for exclusion was 4% and the 
combination of both reasons was 6%.
Conclusion: The average age of patients who are not candidates for 
admission to the ICU is high. Most of the non-candidates for admission 
to the ICU are dependent for daily activities. There is a low percent-
age of use of validated prognosis and functionality scales. The staff 
physician was the one who most frequently decided not to be admit-
ted to the ICU. A high percentage of patient exclusion was detected 
both in decision-making and in information about it. The family was 
also excluded in decision-making in a high percentage, however, 
they mostly received information. Age was the most argued reason 
for exclusion, however, it was the only reason in a low percentage of 
patients who had a high chronological age. Lack of resources as the 
sole reason for exclusion was rare.
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Introduction: During first wave of SARS COV2 pandemic, rate of hos-
pital admission was extremely high, as well as the mortality rates, our 
objective is to describe the care related to the end of life in patients 
who were not candidates to ICU admission during this time.
Objectives: To describe the care related to the end of life of patients 
admitted to the ward for COVID pneumonia, not candidates for admis-
sion to the Intensive Care Unit (ICU) during the study period.
Methods: descriptive, observational and retrospective study through 
the analysis of medical records of the patients under study from March 
15 to April 15, 2020.
Results: 150 patients died in the study period. Age 81 ± 9.7, 53% male, 
mean stay 7.7  days ± 7.2, Charlson index 4.355 ± 2.6. 52% depend-
ent for AVBD, 11% totally dependent. 39% cognitive impairment. No 
care measure was carried out at the end of life in 5.4%. Palliative seda-
tion was administered to 97% of patients, of whom 2.2% received 
midazolam infusion only, 33% received continuous infusion of opioid 
(morphine), and 64.8% received benzodiazepine and opioid infusion. 
85.7% of the relatives were informed of the patient’s death, and 30% 
were able to receive family support during the end-of-life process. 
The death of the patient occurred alone in 94% of them. The patient 
received psychological assistance during the process in 2.2% of cases, 
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and the family in 19%. Spiritual assistance during the process by 2%. 
Among the reasons for starting palliative sedation, in all of them it was 
carried out due to dyspnea, and in 7.5% because they were also in an 
agonizing situation.
Conclusion: Most of the patients died alone, without family support 
at the time of death. A minority received family support during the 
end of life process. Information about the death to a high percentage 
of family members, and a very low percentage of psychological or spir-
itual assistance for both the patient and family members.
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Introduction: The Life-sustaining Treatment (LST) Decisions Act has 
been implemented for the refusal of meaningless life-prolonging 
treatment and a death with dignity in Korea since 2018. The purpose 
of this study is to investigate how the physician orders for Life-Sustain-
ing Treatment (POLST) is actually applied to patients with cancer who 
have been admitted to the intensive care unit (ICU).
Methods: The medical records of patients who received POLST among 
cancer patients admitted to the medical ICU from February 2018 to 
June 2020 were retrospectively reviewed.
Results: A total of 1049 cancer patients were admitted to the medical 
ICU, 604 of those patients who received POLST were included during 
this study period. Hematologic malignancy (32.3%) was the most com-
mon disorder before ICU admission. Respiratory failure (40.9%) was 
the most common cause for the admission to ICU. Among them, 29 
patients (4.8%) received POLST before admission to the ICU, and 575 
patients (95.2%) obtained POLST after admission to the ICU. The aver-
age time from the assessment for the patient at the End Stage of Life 
to the verification of Decision of patient or patient family was about 
0.54 days and the assessment and verification was done on the same 
day in 583 patients (96.5%). The decision on LST plan were done by the 
patient’s family in 466 patients (77.2%) and only 138 patients (22.8%) 
determined the LST plans by themselves. In the 142 patients (23.5%), 
POLST was received within 48  h after the admission to the ICU. 488 
patients (80.8%) received mechanical ventilation treatment during ICU 
stay, and vasoactive agents were administered to 552 patients (91.4%). 
The withdrawal of current therapy occurred in 19.2% of the patients. 
227 patients or patients’ family members (37.6%) agreed with main-
taining the intensive care only except cardiopulmonary resuscitation, 
and 301 (49.8%) refused mechanical ventilation.
Conclusion: In most cases, even after the establishment of POLST, the 
decision whether to participate in the LST plan or not, is determined 
by the patient’s family. Despite the patients and their families agree to 
participate in POLST, the majority of them want to maintain intensive 
care. There appears to be a disconnect between the LST decision sys-
tem and the medical environment.
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Introduction: The Coronavirus disease 2019 (COVID-19) pandemic 
has had a significant impact on patient and relatives’ experiences of 
end-of-life care, as well as changing the provision of these services in 
Intensive Care Units across the world. [1–7] Established methods for 
assisting relatives through the grieving process have required modi-
fication due to the unique features and circumstances surrounding 
deaths from this disease.
Methods: This mixed methods study from the United Kingdom, aims 
to review data from 173 patients who died on a large Intensive Care 
Unit at University Hospital (the surge capacity for more than 100 ven-
tilated patients), over the course of approximately one-year. The inpa-
tient noting of these patients was reviewed specifically for details of 
visiting practices, chaplaincy support and patient positioning (prone 
versus supine) prior to death.
Results: 119 (68.8%) patients had visitors attend them in the 48  h 
immediately prior to their passing. 45 patients (26.0%) had no visitors 
and 9 (5.2%) had visitors attending their bodies after their death. Of 
those who visited within 48 h of death, 84 visitors (70.6%) were pre-
sent at the time of death. 135 (78.0%) patients were placed in the 
prone position during their ICU stay, based on clinical need. Review of 
case notes identified that prone positioning was mentioned in com-
munications with relatives of 119 patients. 16 of these 119 patients 
were still in the prone position when visited in the end of life. Chap-
laincy support was sought for 55 patients (31.8%) during their ICU 
stay. This was initiated by the family members of 29 of the patients 
(52.7%), more than double the number of requests initiated directly by 
ICU staff (11 (20.0%)). It could not be determined from the inpatient 
noting who initiated chaplaincy support in 14 (25.5%) of cases. There 
was 1 case, where chaplaincy support was initiated by the pandemic 
family liaison service. The median number of days prior to death that 
chaplaincy support was initiated was 0 (IQR 0–4). There was no differ-
ence in the mean number of days prior to death in which families-initi-
ated chaplaincy support (7.3 days) compared with when this was done 
by ICU staff (6.9 days) (p = 0.95).
Conclusion: Using this data, recommendations are made to improve 
end-of-life care services. To allow relatives the opportunity to attend 
the Intensive Care Unit, there is a need for early recognition of patients 
approaching the end of life. The need for clear explanations of the 
need for prone positioning and increased access to chaplaincy ser-
vices were also identified.
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Introduction: Acceptance of organs from controlled donation after 
circulatory death (cDCD) donors depends on the time to circulatory 
death.
Objectives: Here we aimed to develop and externally validate predic-
tion models for circulatory death within 1 or 2  h after withdrawal of 
life-sustaining treatment.
Methods: In a multicenter, observational, prospective cohort study, 
we enrolled 409 potential cDCD donors. For model development, we 
applied the least absolute shrinkage and selection operator (LASSO) 
regression and machine-learning artificial intelligence (AI)-analysis. 
Our LASSO models were validated using a previously published cDCD 
cohort. Additionally, we validated three existing prediction models 
using our dataset.
Results: For death within 1–2 h, the area under the curve (AUC) of the 
LASSO models were 0.77 and 0.79, while for the AI-models these were 
0.79 and 0.81. We were able to identify 4–16% of the patients that 
would not die within these timeframes with 100% accuracy. External 
validation showed that the discrimination of our models was good 
(AUC 0.80 respectively 0.82), but were not able to identify a subgroup 
with certain death after 1–2 h. Using our cohort to validate three pre-
viously published models showed AUCs ranging between 0.63–0.74. 
Calibration demonstrated that the models over- and underestimated 
predicted probability of death.
Conclusion: Our models showed a reasonable ability to predict cir-
culatory death. External validation of our and three existing models 
illustrated that their predictive ability remained relatively stable. We 
accurately predicted a subset that died after 1–2 h preventing starting 
unnecessary donation preparations, which however needs external 
validation in a prospective cohort.
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Introduction: Doctors undergo rigorous training with an emphasis 
on restoring health and function but are seldom prepared for care of 
the dying. In Singapore, sicker and older patients are being admitted 
to the intensive care unit (ICU), but still face mortality rates of about 
10–20% despite aggressive interventions. Patients and their families 
are often unprepared for conversations which may lead to the limita-
tion of their care. Many patients have not done advance care planning. 
Anaesthesiology senior residents (SRs) (United Kingdom—Specialist 
Trainee Year 4–5 equivalent) are the main points of contact when a 
critically ill patient is deteriorating. Our qualitative study aims to gain 
deeper understanding, exploring SRs’ attitudes on and experiences in 
caring for end of life patients in the ICU.
Methods: Study participants: A purposive sample of 12 SRs in Sing-
health Anaesthesia (Singapore’s largest public healthcare cluster) with at 
least 6 months of SR experience participated in the study. IRB approval 
was granted prior to starting the study. Data Collection: An in-depth 
face-to-face individual semi-structured interview was done. Participants 
were encouraged to respond in their own words and set their own 
emphases while providing a frame orientation. Participants engaged in 
reflective dialogue about their experiences, which were audio-recorded, 
anonymized and transcribed. Data analysis: Thematic analysis is a 
method of identifying, analysing and reporting patterns within data. It 
organizes and describes data in detail and interprets various aspects of 
the research topic. Core values of reflexive thematic analysis (Braun and 
Clarke 2006) are theoretical flexibility, rigorous procedural focus and 
emphasis on the reflexive contribution of the researcher. We applied the 
six phases of reflexive thematic analysis. NVIVO software version 12 (QSR 
International) was used for coding and data analysis.

Results: In Singapore, various cultural, religious, social, moral and legal 
practices come into play. Patient and family values and dynamics differ 
in our local Asian population, where cultural taboos on the subject 
of death and dying are prevalent. We found that anaesthesiology 
residents perceived that caring for dying patients was a daunting task 
and encountered personal, patient, and situational challenges. Lack of 
personal experiences and limited knowledge in caring for dying patients 
result in low confidence levels and self-doubt. Cultural taboos on the 
subject of death and dying are prevalent. The patient’s family is heavily 
involved in treatment discussions and decision-making processes. Cog-
nitively intact patients frequently deferred decision making to their next 
of kin. Collusion and non-disclosure may prevent the medical team from 
knowing the patient’s care pReferences. Finally, a misplaced perception 
of filial piety may result in family members requesting for extraordinary 
life support even at the end of life. Conflicts arise when interprofessional 
opinions differ, or when the patient’s family disagrees with the medical 
team’s care plan. Negotiating for a consensus while maintaining the 
patient’s best interests requires great skill and tact.
Conclusion: Addressing the needs of critically-ill patients is emotion-
ally and logistically taxing. Amidst high emotions, the anaesthesiol-
ogy resident must navigate the complexities of care determinations. 
Further training and education intervention would help to improve 
knowledge and confidence levels.

References
1. Koh, M. & Hwee, P. C. End-of-life care in the intensive care unit: how Asia 

differs from the West. JAMA internal medicine vol. 175 371–372 (2015).
2. Phua, J. et al. Withholding and withdrawal of life-sustaining treatments in 

intensive care units in Asia. JAMA Intern. Med. 175, 363–371 (2015).
3. Lee, Y. L., Ong, Y. Y., Thong, S. Y. & Ng, S. Y. A Retrospective Study of End-

of-life Care Decisions in the Critically Ill in a Surgical Intensive Care Unit. 
Indian J. Palliat. Care 24, 17–24 (2018).

4. Phua, J. et al. End-of-life care in the general wards of a Singaporean 
hospital: an Asian perspective. J. Palliat. Med. 14, 1296–1301 (2011).

5. Cortegiani, A. et al. Attitudes towards end-of-life issues in intensive care 
unit among Italian anesthesiologists: a nation-wide survey. Support. Care 
Cancer 26, 1773–1780 (2018).

Acknowledgements: Academic Medicine Education Institute (AMEI) 
Duke NUS Education - Program Development Grant.



Page 232 of 236ICMx 2022, 10(Suppl 2):39

000887 
Impact of routine ECPR service on availability of donor organs
J.  Smalcova1, E.  Pokorna2, O.  Franek3, P.  Kavalkova1, M.  Huptych4, I. 
Ortega-Deballon5, D.  Rob1, J.  Pudil1, O.  Smid1, J.  Belohlavek1

12nd Department of Internal Cardiovascular Medicine, General University 
Hospital in Prague, First Faculty of Medicine, Charles University, Prague, 
Czech Republic; 2Transplantation Centre, Institute of Clinical 
and Experimental Medicine, Prague, Czech Republic; 3Emergency Medical 
Service Prague, Prague, Czech Republic; 4Czech Institute of Informatics, 
Robotics and Cybernetics (CIIRC), Prague, Czech Republic; 5Enfermería y 
fisioterapia, Universidad De Alcalá De Henares, Alcalá de Henares, Spain.
Correspondence: J. Smalcova 
Intensive Care Medicine Experimental 2022, 10(2):000887

Introduction: In refractory cardiac arrest, extracorporeal cardiopul-
monary resuscitation (ECPR) may increase the chance of survival. How-
ever, in brain death or donation after cardiac death scenario, ECPR may 
provide an important source of organ donors.
Objectives: We hypothesized that 1/ the implementation of ECPR into 
the daily routine of a high volume cardiac arrest center might increase 
the availability of organ donors, and 2/ ECPR might assure the same 
long-term function of donated organs as non-ECPR care.
Methods: We retrospectively evaluated pre-ECPR (2007–2011) and 
ECPR (2012–2020) periods in terms of donors recruited from the out-
of-hospital cardiac arrest population. We assessed the number of 
donors referred, the number of organs harvested, and their one- and 
five-year survival.
Results: In the pre-ECPR period, 11 donors were referred, of which 7 were 
accepted. During the ECPR period, the number of donors increased to 80, 
of which 41 were accepted. The number of donated organs in respective 
periods were 18 and 119, corresponding to 3,6 vs 13,2 (p = 0.033) organs 
per year harvested. One-year survival of transplanted organs was 94.4% 
vs 99.2%, and five-year survival was 94.4% vs 95.9%, in relevant periods. 
Survival of organs obtained from donors after CPR and ECPR at one year 
(98.8% vs 97.8%) and five years (89.5% vs 88.9%) was the same. Graft fail-
ure was not the cause of death in any single case.

Conclusion: Establishing a high volume cardiac arrest/ECPR centre 
may lead to a higher number of potential and subsequently accepted 
organ donors. The length of survival of donated organs is high and 
comparable between ECPR vs non-ECPR cardiac arrest donors.
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Introduction: High Flow Nasal Cannula (HFNC) oxygen therapy is a 
mode of non-invasive ventilatory (NIV) support that allows for deliv-
ery of heated and humidified oxygen, at predictable FiO2. HFNC has 
emerged as a safe and useful supportive therapy in many clinical situ-
ations and is considered a valuable tool in enhancing patients’ comfort 
and oxygenation [1,2].
In the current pandemic, HFNC oxygen has been used in the man-
agement of acute hypoxaemic respiratory failure (AHFR) secondary 
to COVID-19 pneumonia [3]. However, some patients receiving HFNC 
will not improve and may transition from purely curative to palliative 
care (PC). Patients with AHFR and established ceilings of treatment 
will often be treated with HFNC or other forms of NIV. Concerns have 
been raised that the burdens of NIV may outweigh potential benefits 
and could extend the dying process without improving the quality of 
death [4]. The evidence around the use of HFNC in end-of-life (EoL) 
scenarios remain limited.
Objectives: To assess the number of patients receiving HFNC along 
palliative and EoL care during the Covid-19 pandemic, the indications 
for its use, and any beneficial and/or unintended effects.
Methods: We conducted a retrospective observational study of 
all ward patients that received HFNC around their end of life, over 
10  months (December 2020 –September 2021), in a 950 bedded, 
tertiary London hospital, with an established outreach service. We 
reviewed electronic patient records and collected patient demograph-
ics, COVID-19 status, indications for HFNC initiation, response to treat-
ment, including adverse events and EoL decision-making.
Results: During the study period, 183 patients received HFNC with 40 
(21.8%) receiving it for palliative or EoL care. Mean age was 77 y/o (IQR 
50–92), 55% were male and 60% tested SARS-CoV-2 positive. The com-
monest indication for HFNC initiation was hypoxia (60%). Signs of treat-
ment success were measured by decreased respiratory rate (32.5%) 
and increased SpO2 (32.5%). In 60% of cases there were no adverse 
events associated with HFNC, however 27.5% of patients expressed 
general discomfort and 7.5% were intolerant of heated humidification. 
Only 4 patients (10%) were recognised as EoL at initiation of HFNC, 
whilst 31 patients (77.5%) had a change in their goals of care after the 
HFNC failed to improve their condition. HFNC was removed in 52.5% 
of patients before death. The main reason HFNC was not weaned off 
was for comfort (42.5%). Details on HFNC use around EoL are shown in 
Table 1. Referral to PC was made in 90% of EoL patients.
Table 1: End of Life Decision Making

Variables (N = 40) n (%)

Determination of end-of-life status

 Before HFNC commenced 4 (10)

 After HFNC commenced 26 (65)

 After HFNC failure 5 (12.5)

 Patient never recognised as at end of life 4 (10)

HFNC practices around end of life

 Discontinued 21 (52.5)

 Not discontinued 8 (45)

Reasons for not discontinuing HFNC

 Comfort 17 (42.5)

 Patient/family refusal 2 (5)

 Patient not recognised as EoL 1 (2.5)

 Death considered as imminent 3 (7.5)

 Not documented 9 (22.5)

Conclusion: Approximately 22% of HFNC therapy during the pan-
demic was for COVID-19 positive patients. The majority of patients 
showed signs of improvement with no adverse effects, and approxi-
mately 50% died on HFNC therapy. More than 40% of patients needed 
HFNC alongside PC involvement for comfort around EoL. The tradi-
tional comfort measures warrant further evaluation in the context of 
Covid-19 infection.
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Introduction: Intensive Care Medicine is the medical specialty that 
provides life-sustaining therapies with the goal of restoring or main-
taining organ function to patients who are critically ill. On the other 
hand, Palliative Care Medicine optimizes the patient’s quality of life by 
anticipating, preventing and giving comfort when therapeutic “cures” 
are futile.1
Objectives: The aim of this study was to evaluate the quality of end-
of-life care applied in a peripheral Portuguese Intensive Care Unit 
(ICU).
Methods: We performed a retrospective study in which we consulted 
clinical records concerning patients who died in a peripheral Portu-
guese ICU between 2019 and 2021 with a length of stay of at least 
48 h.
Results: A total of 206 clinical files were analysed, of which the major-
ity were male patients (75.7%). The mean age of patients was 68.43 
(± 12.67) years old, ranging from 33 to 96 years old; the average length 
of stay was 8.81 (± 8.38) days. APACHE II average value was 26.82 
(± 8.29) points.
From the analysis of the total 206 clinical records at admission, 124 
(60.2%) had a therapeutic limit during their stay, 125 (60.7%) patients 
had been suspended from curative treatments and 148 (71.8%) 
patients were placed in comfort care before they died. Only 2 patients 
were admitted considering organ donation. From those who were 
admitted for a 48  h ICU trial, 29 of them were considered to have a 
therapeutic limit. Treatment suspension and end-of-life comfort were 
offered to 52.9% of patients and terminal extubation was performed 
in 8 patients. As the family is concerned, 74.3% were informed about 
end-of-live measures, but only 51.5% were offered a terminal visit. That 
offer was refused by 8.5% of relatives. In all of 206 patients, we couldn’t 
find any reference to religious or psychological support offered.
Conclusion: Death is frequent in ICUs and end-of-live measures 
should be adequately implemented. However, it is well recognized 
that most clinicians do not deal appropriately with terminal issues and 
palliative care, with significant consequences for terminal patients. 
Our results show that most of our patients were submitted to palliative 
care before they died, although we might consider that the prevalence 
of such measures should be increased. One explanation might be 
related to the lack of palliative care specialists in our hospital, although 
the authors consider that lack of information and medical education 
explains some of the findings. The authors recognized that a consider-
able improvement is needed as families are concerned. Their involve-
ment should be greater and earlier, and more education should be 
done. End-of-life care should be discussed, considered in advance and 
probably aggregated to everyday discussion of all patients, allowing 
timely institution of such measures with clear benefit to patients as 
well as to their families.
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Introduction: Clinicians in Indian intensive care units (ICUs) face 
uncertainty while making end-of-life (EoL) decisions. This may be due 
to socio-cultural and legal considerations surrounding withholding 
(WH) and withdrawal (WD) of life support. In INDICAPS, performed 
between 2010-2011in 4038 adult patients from 120 ICUs, terminal dis-
charge (TD) from the ICU was common, and accounted for 183 (25%) 
of 729 non-survivors (patients dying in the ICU and TDs). INDICAPS-II 
was a large multicentre, observational, point-prevalence study captur-
ing practice patterns in Indian ICUs in 2018–19. In this sub-study, we 
evaluate the patterns of contemporary EoL decisions in Indian ICUs.
Objectives: The primary objectives are to determine the proportion of 
patients who died in the ICU without any limitation of treatment (No-
LIM), those who died in the ICU after limitation of life support (LIM), 
and the proportion of patients who were terminally discharged from 
ICU (TD). The secondary objectives are to determine the patient and 
organizational characteristics associated with No-LIM, LIM, and TD.
Methods: An observational, 4-day point prevalence study was per-
formed between 2018 and 2019, including 4669 adult patients 
(≥ 16  years) in 132 Indian ICUs. ICU outcomes were recorded till 
30 days after the study day. For patients who died in ICU, we recorded 
whether they had No-LIM, or LIM (including full treatment but no car-
diopulmonary resuscitation (CPR), WH or WD of life-support). We also 
recorded whether patients were TD from ICU. Patients who died in ICU 
and TDs were counted as non-survivors. Multivariable logistic regres-
sion analyses were performed to determine patient and organizational 
characteristics associated with No-LIM, LIM, and TD.
Results: Mean age and APACHE II scores were 56.9 ± 17.41 years, and 
16.7 ± 9.8, respectively, with 36.3% female patients. There were 1092 
non-survivors (23.4%), including 737 deaths in ICU (15.8%) and 355 
TDs (7.6%). 55.9% of patients died with No-LIM, and 32.5% of non-
survivors were TDs. LIM occurred in 127 patients (11.6%); of these, 39 
patients (3.6%) had no CPR; 73 (6.7%) had WH and 15 (1.4%) had WD of 
life-support. Factors independently associated with No-LIM, LIM and 
TD are shown in the Table.

EOL decision
Factors

Odds ratio [95% 
confidence 
interval]

No-LIM

 Self-paying patient 0.55 [0.42–0.72]

 APACHE-II 1.013 [1.001–1.026]

 Male gender 1.30 [1.01–1.68]

LIM

 Any cancer 2.03 [1.32–3.12]

 Age 1.018 [1.005–1.031]

 APACHE-II 1.04 [1.02–1.06]

TD

 Private hospital 5.24 [1.16–23.59]
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EOL decision
Factors

Odds ratio [95% 
confidence 
interval]

 Self-paying 1.71 [1.28–2.29]

 Closed ICU 1.45 [1.04–2.04]

 APACHE-II 0.96 [0. 95–0.0.98]

 Any cancer 0.49 [0.31–0.75]

Conclusion: Practice of TD is widespread while WH and WD of life-
support are uncommon. LIM is more likely in older, sicker patients and 
those with cancer. Cancer patients more likely to have LIM rather than 
TD. The association of TDs with self-paying patients, private hospitals, 
and lower APACHE-II scores as well as the association of No-LIM with 
non-self-paying patients suggest that financial issues play a role in the 
decision for TD.
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Introduction: The pandemic has resulted in increased challenges to 
End of Life (EoL) care. Staff have suffered high moral distress due to 
increased mortality, lack of family visiting, social restrictions, virtual 
communication and the challenges of PPE. Evidence indicates pro-
vision of effective care at EoL is a vital component of Intensive Care 
Medicine(1). The Guidelines for provision of intensive care services V2 
(GPICSV2) has set out definitive standards and recommendations for 
care at EOL (2,3). In order to conform with the standards and recom-
mendations set out in GPICSV2, an End of Life Quality Improvement 
(EoL QI) group was formed at a DGH with the aim to improve both staff 
and patient EoL experiences, whilst adhering to Institute of Healthcare 
Improvement`s Model for Improvement.
Objectives:
1. Improve prescribing practices at EoL
2. Enhance patient and family centred care
3. Enhance staff wellbeing
4. Enhance multidisciplinary cooperation
5. Provide targeted and relevant staff training
Methods: An audit of EoL prescribing practices, and a staff survey 
investigating EoL experiences were undertaken. The survey high-
lighted three key areas of need – prescribing consistency, psycho-
logical support for staff and education and training in EOL care. The 
prescribing data was initially collected over a twelve month period 
studying 78 deaths on the unit across this period. Two exclusion crite-
ria were applied—patients who had died within one hour of arrival on 
the unit or those who had experienced a sudden, unexpected death—
41 patients satisfied the criteria. The process was repeated seven 
months later following a period of staff education with involvement 
from the palliative care team, yielding a total data set of 49 patients 
for the following audit cycle. The staff survey was an anonymous 

questionnaire with both Likert scale responses and ‘white space’ ques-
tions. There were 33 respondents covering the whole multidisciplinary 
team.
Results: With many aspects of the EoL QI group work, it is difficult 
to quantify the improvement but surrogate measures that show evi-
dence of improvement include:
1. Appropriate end of life prescribing (61% compliance with EoL prescribing 

improved to 70% after initial QI)
2. Implementation of a notice board with signposting of resources for 

education, training and psychological support
3. Increased use of syringe drivers and collaboration with palliative care 

team
4. Palliative care education via ECHO from ACCORD hospice for staff
5. Engagement of multidisciplinary team with psychologists
6. Participation of spiritual care lead at debriefs
7. Ensuring equity of access to debriefs with the clerk and housekeeper 

joining in along with doctors and nurses
8. Engagement of families in memory making including keepsakes
9. Informal feedback from staff accessing bereavement support and attend-

ing death debriefs has been overwhelmingly positive.
Conclusion: Although there are still improvements to be made the 
EoL QI group has no doubt enhanced EoL care for both patients and 
staff. It is a multidisciplinary team which has demonstrated modest 
improvements in prescribing practices at EoL, improved staff wellbe-
ing, implemented staff education and created an environment where 
everyone strives to provide the best EoL care possible. A repeat survey 
and evaluation of all key areas of EoL care is planned.
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Introduction: Treatment Escalation Plans (TEPs) are essential to holis-
tic care and encompass complex legal and ethical concepts4. Use 
increased in the COVID-19 pandemic3, attracting  public attention2. 
Communication changed and there were fewer conversations2. Doc-
tors in training played a greater role despite feeling unprepared and 
overwhelmed2. In response, the CQC published “Protect, Respect, 
Connect” to guide TEP implementation and communication1. The 
report emphasised consistent, informed, and individualised decision 
making1.
Objectives:
1. Assess changes in implementation of TEPs in an Intensive Care Unit (ICU) 

of a District General Hospital (DGH) since the COVID-19 pandemic
2. Improve implementation and communication of TEPs
3. Improve experiences of doctors in training involved
Methods: Anonymised data were collected in 2021/22 on TEPs 
throughout admission for two one-month periods before and after 
interventions at a DGH ICU. When there was a change in TEP, commu-
nication to relatives (who and how) was analysed. Doctors in training 
were anonymously surveyed on their experiences in TEP communi-
cation. Data were analysed with MS Excel. Chi-squared was used for 
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comparing periods. P < 0.05 was deemed statistically significant. Inter-
ventions were a trust-wide departmental teaching session on TEPs, 
inclusion of TEP in the ‘A-I’ daily ward round assessment, and distri-
bution of posters and consultant-led emails encouraging senior-led 
communication.
Results: There were 32 and 41 ICU admissions in periods 1 (P1) and 2 
(P2) respectively. TEP documentation before ICU admission increased 
from 6% (2/32) in P1 to 63% (26/41) in P2 (P < 0.001). All patients, 
except one in P2, had TEP documentation on ICU admission. Docu-
mentation during ICU significantly improved in P2, with at least 
one mention of TEP in 68% (28/41) compared with 16% (5/32) in P1 
(P < 0.001), and 54% (22/41) documentation at least every other day 
compared with 3% (1/32) (P < 0.001). Per period, 7 patients had a 
TEP change, and 6 had documented communication with relatives. 
Consultant-led communication increased from 4/6 in P1 to 5/6 in P2. 
In P2, the other conversation was started by the relative to a doctor 
in training but followed up with a consultant-led discussion. Method 
of communication remained mostly via telephone. There were 8 
survey responses: 5 in P1 and 3 in P2. In P1, 40% (2/5) of doctors felt 
supported with TEP discussions compared with 100% (3/3) in P2. 
Confidence in raising concerns to seniors about TEP discussions also 
increased.
Conclusion: These results are in keeping with national findings of low 
TEP documentation and doctors in training feeling unsupported2. We 
demonstrate the importance of addressing pandemic-related changes 
to improve services. Further improvements are still needed. However, 
our interventions focussing on senior-support, raising awareness, and 
regular prompting led to significantly increased documentation of 
TEPs and senior-led discussions, translating to greater confidence and 
feeling supported amongst doctors in training.
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Introduction: Knowledge on characteristics and outcomes of pallia-
tive care patients admitted to the intensive care unit (ICU) is crucial to 
ensure a high quality of care (1,2). Nevertheless, available information 
on the degree of palliative care development and outcomes in Brazil 
is limited.
Objectives: To describe clinical characteristics, the use of advanced 
life support, and outcomes of palliative care patients admitted to the 
ICU of a private hospital in Brazil.

Methods: Retrospective single center cohort study conducted in 
a medical-surgical, open ICU of a private, quaternary care hospital 
located in São Paulo, Brazil. All adult (≥ 18 years) patients on palliative 
care admitted to the ICU or who benefited from palliative care imple-
mentation during the ICU stay between January 1, 2014 and Decem-
ber 31, 2018 were eligible for this study. Palliative care patients were 
categorized according to the time of palliative care implementation: 
before or within 24 h of ICU admission (Group Early) and after 24 h of 
ICU admission (Group Late). Comparisons were performed between 
the groups.
Results: During the study period, 12,074 patients were admitted to 
the ICU. Out of those, 4.2% (503/12,074 patients) received palliative 
care. Palliative care was implemented before or within 24  h of ICU 
admission in 37.8% (190/503) of patients and was implemented after 
24  h of ICU admission in 62.2% (313/503) of patients. The median 
(IQR) age of included patients was 83 (70–88) years, 50.7% male, SAPS 
III score of 63(54–72) points and SOFA score of 5(2–7) points. Com-
pared to Group Late, Group Early was older [86(79–92) vs. 78(64–86) 
years; p < 0.001], had a lower modified frailty index [2 (1–3) vs.3(2–4) 
points; p < 0.001], had immunosuppression less frequently [13.2% 
(25/190) vs.21.1%(66/313); p = 0.034)] or hematologic cancer [2.1% 
(4/190) vs.12.1%(38/313); p < 0.001)] and received invasive mechani-
cal ventilation (MV) at ICU admission less frequently [18.9%(36/190) 
vs.31.6%(99/313); p = 0.003)]. During the ICU stay, Group Early received 
less red blood cell transfusion [14.2%(27/190) vs.43.5%(136/313); 
p < 0.001], less parenteral nutrition [2.6%(5/190) vs.12.5%(39/313); 
p < 0.001], less MV [30.0%(57/190) vs. 74.4%(233/313); p < 0.001], 
less vasopressors [44.7%(85/190) vs.71.2%(223/313); p < 0.001] and 
less renal replacement therapy [6.8%(13/190) vs.30.7%(96/313); 
p < 0.001] than Group Late. Additionally, Group Early exhibited a 
lower ICU [35.3%(67/190) vs.70.3%(220/313); p < 0.001] and hospital 
[61.6%(117/190) vs.85.6%(268/313); p < 0.001] mortality and had a 
shorter length of ICU [2(1–3) vs.7 (4–14) days; p < 0.001] and hospital 
[12(5–23) vs.17(8–34) days; p < 0.001] stay compared with Group Late.
Conclusion: Palliative care prior to admission to the ICU was associ-
ated with better outcomes and a lower resource use. Therefore, efforts 
should be made to increase availability of palliative care services 
at the ICUs in Brazil in order to improve the quality of palliative care 
provision.
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Introduction: Renal transplantation remains the best treatment for 
patients with chronic renal failure. Controlled asystole donation has 
considerably increased the number of possible transplants with satis-
factory results, which is why its practice is growing in Spain.
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Objectives: The aim of this study is to know the results obtained in 
a sectorial coordination area Granada-Jaén following the patients for 
five years after the procedure.
Methods: Descriptive, retrospective, observational study. Data were 
collected on renal transplants in controlled asystole donations per-
formed between April 2010 and December 2016 with normothermic 
abdominal perfusion by extracorporeal circulation system (PAN-ECMO) 
as the extraction method. Patients who died during follow-up and 
those who underwent other extraction methods were excluded. Sub-
jects were followed up for the subsequent five years by measuring 
annual creatinine and collecting primary graft failure, delayed function 
and graft survival after the period.
Results: Seventy-four patients were selected out of 109 transplanted 
in that period with a mean age of 48  years. There were 14 patients 
(18.9%) with primary dysfunction, 20 (27%) with delayed graft func-
tion and a five-year graft survival of 90.55% (67 patients). During the 
five-year follow-up, patients had the following mean creatinine levels:

 – At one month: 2.41 mg/dL
  – At one year: 1.59 mg/dL
  – At second year: 1.54 mg/dL
  – At third year: 1.53 mg/dL
  – At fourth year: 1.39 mg/dL
 – At year five: 1.34 mg/dL

Conclusion: This study shows that the asystole donation programme 
in the Granada-Jaén region obtains viable kidneys for transplanta-
tion with high graft survival at five years of follow-up. A trend towards 
improvement in renal function over the years is noteworthy.
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Introduction: In early 2020, the world witnessed the first pandemic 
of COVID-19. This dramatic situation forced many hospitals to improve 
their skills, and in some countries such as Switzerland, some hospitals 
became dedicated centers to provide specific management of patients 
with COVID-19, following government instructions. In this context, the 
Swiss Academy of Medical Sciences, a bridge builder between science 
and society, organized national guidelines to identify Do-Not-Resus-
citate (DNR) patients to reduce futile ICU admissions and resource 
abuse. However, the practical impact of this standardized protocol has 
not yet been evaluated.
Objectives: In our COVID-19 center, we studied the characteristics 
and mortality of DNR patients identified according to the standardized 
national protocol, compared with non-DNR patients, to retrospectively 
validate the effectiveness of the Swiss national standard protocol 
in a pandemic emergency situation characterized by low resource 
availability.
Methods: A pilot retrospective validation study of consecutive COVID-
19 patients admitted to the hospital. The primary outcome was the 
30-day survival of DNR patients compared with the control group. 
Secondary outcomes reported the quality of treatment of deceased 
patients, especially with regard to agitation/sedation and dyspnea, 
using the RASS-PAL and modified Borg Scale.
Results: From March to April 2020, 213 consecutive patients were tri-
aged. At 30-day follow-up, 9 patients (22.5%) died in the DNR group, 4 

(2.2%) in the control group; the higher mortality rate in the DNR group 
was further confirmed by Log- Rank Mantel-Cox (23.104, p < 0.0001). 
In patients who died in the DNR group, end-of-life support was per-
formed with oxygen (100%), opioids (100%), and sedation (89%), 
improving the mean RASS- PAL from 2.2 to -1.8 (p < 0.0001) and the 
Borg scale from 5.7 to 4.7 (p = 0.581).

Conclusion: The high mortality rate in COVID-19 patients increases the 
importance of identifying the subpopulation at highest risk of short-
term death in a pandemic situation with limited resources. In this set-
ting, the validation analysis we  performed supported the role of the 
Swiss national standardized protocol in identifying DNR patients. Early 
access to specialist care should be mandatory, especially for this sub-
group of patients, in order to improve long-term management and at 
the same time reduce the social impact of these pandemics.

References
1. Curtis JR, Kross EK, Stapleton RD. The Importance of Addressing Advance 

Care Planning and Decisions about Do-Not-Resuscitate Orders during 
Novel Coronavirus 2019 (COVID-19). JAMA—Journal of the American 
Medical Association 2020; 323: 1771–1772.

2. Sultan H, Mansour R, Shamieh O, et al. DNR and COVID-19: The Ethical 
Dilemma and Suggested Solutions. Frontiers in Public Health; 9. Epub 
ahead of print 12 May 2021. https:// doi. org/ 10. 3389/ fpubh. 2021. 560405.

3. Emanuel EJ, Persad G, Upshur R, et al. Fair Allocation of Scarce Medical 
Resources in the Time of Covid-19. N Engl J Med 2020; 382: 2049–2055

4. Walkey AJ, Weinberg J, Wiener RS, et al. Association of do-not-resuscitate 
orders and hospital mortality rate among patients with pneumonia. 
JAMA Intern Med 2016; 176: 97–104

5. Wang L, He W, Yu X, et al. Coronavirus disease 2019 in elderly patients: 
Characteristics and prognostic factors based on 4-week follow-up. J 
Infect 2020; 80: 639–645

6. Lovell N, Maddocks M, Etkind SN, et al. Characteristics, Symptom Manage-
ment, and Outcomes of 101 Patients With COVID-19 Referred for Hospital 
Palliative Care. J Pain Symptom Manage 2020; 60: e77–e81

About this supplement
These abstracts have been published as part of Intensive Care Medicine 
Experimental Volume 10 Supplement 2, 2022. The full contents of the sup-
plement are available online at https://icm-experimental.springeropen.com/
articles/supplements/volume-10-supplement-2.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.3389/fpubh.2021.560405
https://icm-experimental.springeropen.com/articles/supplements/volume-10-supplement-2
https://icm-experimental.springeropen.com/articles/supplements/volume-10-supplement-2

	ESICM LIVES 2022: part 1
	Abstract Award Winning Session
	000816 Performance improvement of healthcare processes in Argentine Public Health Sector ICUs during COVID-19 using Quality Improvement Collaborative
	CI. Loudet1, EE. García2, BF. Jorro2, V. Rodríguez2, R. Reina3, ME. Ratto3, MP. Arias López3, S. Alegría4, C. Barrios5, R. Buffa6, L. Cabana7, E. Cunto8, G. Izzo9, M. García10, N. Llanos11, M. Rivet12, AM. Silvestri13, A. Tévez14, L. Uranga15, G. Zakalik1
	1Intensive Care Unit, Sociedad Argentina de Terapia Intensiva (SATI), Buenos Aires, Argentina; 2Quality Department, [IECS] Instituto de Efectividad Clínica y Sanitaria, Buenos Aires, Argentina; 3Intensive Care Unit, Argentina Intensive Care Society, Bueno
	Correspondence: C. I. Loudet 



	000879Immunosuppressive phenotypes and theragnostic targets in sepsis—a prospective cohort study
	TAC. Snow1, F. Ryckaert1, N. Saleem1, M. Melis1, A. Cesar1, D. Brealey1, M. Singer1, N. Arulkumaran1
	1Bloomsbury Institute of Intensive Care Medicine, University College London, London, United Kingdom
	Correspondence: T. A. C. Snow 


	M. Baggiani1, F. Graziano2, P. Rebora,2, C. Robba3, A. Guglielmi2, S. Galimberti2, C. Giussani2, J. Suarez4, R. Helbok5, G. Citerio2
	1School of Medicine and Surgery, University of Milano-Bicocca, Milan, Italy; 2School of Medicine and Surgery, University of Milano-Bicocca, Milano, Italy; 3Department of Anesthesia and Intensive Care, University of Genoa, Genova, United Kingdom; 4Departme
	Correspondence: A. Guglielmi 



	000974Ceftazidime therapeutic drug monitoring in ICU: impact of obesity and glomerular filtration rate
	P. Correia1, R. Balluet2, L. Gergele3, G. Thiery1, V. Gauthier4, J. Morel5, P. Beuret6, C. Mariat7, M. Launay2, S. Perinel Ragey1
	1Réanimation g, University Hospital of Saint-Etienne, Saint-Priest-en-Jarez, France; 2Pharmacology Laboratory, University Hospital of Saint-Étienne, Saint-Priest-en-Jarez, France; 3Intensive Care Unit, Private Hospital De La Loire-Ramsay Santé, Saint-Étie
	Correspondence: P. Correia 



	001069Argumentation in end-of-life conversations with families in Dutch Intensive Care Units
	A. Akkermans1, S. Prins1, A. Spijkers1, J. Wagemans2, N. Labrie3, D. Willems4, M. Schultz5, TGV. Cherpanath6, JBM. Van Woensel7, M. Van Heerde7, AH. Van Kaam8, M. Van De Loo9, AM. Stiggelbout10, EMA. Smets1, MA. De Vos11
	1Medical Psychology, Amsterdam UMC, Locatie AMC, Amsterdam, Netherlands; 2Speech Communication, Argumentation Theory, and Rhetoric, University of Amsterdam, Amsterdam, Netherlands; 3Communication, Vrije Universiteit Amsterdam, Amsterdam, Netherlands; 4Med
	Correspondence: A. Akkermans 



	Acute Kidney Injury 1
	000127Hemoadsorption as adjuvant therapy in acute hypoxemic respiratory failure (ARDS)
	C. Szigetvary1, C. Turan1, L. Szabó2, F. Dembrovszky2, E. H. Kovács1, F. Kobeissi2, Z. Ruszkai3, Z. Molnar1
	1Department of Anestesiology and Intensive Therapy, Center for Translational Medicine, Semmelweis University, Budapest, Hungary; 2Center for Translational Medicine, Semmelweis University, Budapest, Hungary; 3Department of Anaesthesiology and Intensive The
	Correspondence: C. Szigetvary 



	000136Augmented renal clearance in severely burned patients
	H. Fredj1, A. Mokline1, A. Aloui1, E. Sallami1, M. Ben Saad1, I. Jami1, B. Gasri1, S. Ben Amor1, AA. Messadi1
	1Burn Intensive Care Unit, Traumatology and Burn Center, Ben Arous, Tunisia
	Correspondence: H. Fredj 



	000223A continuous kidney extracellular matrix modification occurs within the first six months in sepsis survivors
	AMA. Liberatore1, RB. Souza2, G. Obara3, IHJ. Koh4
	1Cirurgia, Universidade Federal de São Puo, Sao Paulo, Brazil; 2Genetica, Universidade de São Paulo, São Paulo, Brazil; 3Cirurgia, Universidade Federal de São Paulo, São Paulo, Brazil; 4Surgery, Universidade Federal de São Puo, Sao Paulo, Brazil
	Correspondence: I.H.J. Koh 



	000408Characterization of amino acid loss in critically ill patients on renal replacement therapy
	V. Vicka1, S. Miskinyte2, I. Bartuseviciene2, A. Vickiene3, D. Ringaitiene1, M. Serpytis1, I. Lisauskiene1, J. Sipylaite1
	1Clinic of Anaesthesiology and Intensive Care, Institute of Clinical Medicine, Faculty of Medicine of Vilnius University, Vilnius, Lithuania; 2Faculty of Medicine, Vilnius University, Vilnius, Lithuania; 3Clinic of Gastroenterology, Nephro-Urology and Sur
	Correspondence: V. Vicka 



	000496Anticoagulation management in renal replacement therapy in COVID-19 critically ill patients: heparin vs citrate. Which one is better?
	R. Yébenes1, J. Vejo1, P. Millán1, C. Gutierrez1, I. Seises1, J. Soto1, A. Lopez Fernández1, J. Rábano1, J. Manzanares1, M. Sánchez1, M. Portilla-Botelho2, M. Asón3
	1Intensive Care Unit, Hospital Universitario La Paz, Madrid, Spain, Spain; 2Intensive Care Unit, Hospital General Universitario de Ciudad Real, Ciudad Real, Spain; 3Neuropsicology, San Jose Institute Foundation, Madrid, Spain
	Correspondence: R. Yébenes 



	000519Graduated compression stocking application in the lower extremities during hemodialysis for prevention of intradialytic hypotension in critically ill patients: a single-center randomized crossover trial
	T. Petnak1, O. Somruesan2, C. Thongprayoon3, I. Spanuchart4, W. Sukkasem5, P. Singhatas6, T. Thamjamrassri7
	1Department of Medicine, Division of Pulmonary and Pulmonary Critical Care Medicine, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok, Thailand; 2Department of Medicine, Division of Critical Care Medicine, Faculty of Medicine Ramathib
	Correspondence: T. Petnak 



	000527Risk factors for post-contrast acute kidney injury in patients sequentially administered iodine- and gadolinium-based contrast media on the same visit to the emergency department: a retrospective study
	C. Kang1
	1Emergency medicine, Chungnam National University Hospital, Daejeon, Republic of Korea
	Correspondence: C. Kang 



	000676Use of proenkephalin in early diagnosis of acute kidney injury in covid critically ill patients
	E. Papadaki1, K. Mandis2, P. Boukas1, D. Markopoulou1, E. Markou1, I. Alamanos1
	1ICU, KAT General Hospital, Kifisia, Greece; 2Intensive Care Unit, KAT General Hospital, Kifisia, Greece
	Correspondence: E. Papadaki 



	000683Acute kidney injury in burned patients admitted to the intensive care unit: incidence and outcome
	H. Fredj1, S. Ben Amor1, A. Mokline1, A. Aloui1, I. Jami1, B. Gasri1, M. Ben Saad1, AA. Messadi1
	1Burn Intensive Care Unit, Traumatology and Burn Center, Ben Arous, Tunisia
	Correspondence: H. Fredj 



	000726Mortality rate benchmarks from real-world studies and clinical trials of patients with sepsis-associated acute kidney injury: a systematic literature review
	A. Bastian1, M. Kraan2, C. Chadwick3, D. Hopkinson3
	1Value and Market Access, AM-Pharma B.V., Utrecht, Netherlands; 2Medical Affairs, AM-Pharma B.V., Utrecht, Netherlands; 3Value and Market Access, PRMA Consulting, Manchester, United Kingdom
	Correspondence: A. Bastian 



	Acute Kidney Injury 2 + Nurses & Allied Healthcare Professionals 2
	001290Decreased renal cortical perfusion, independent of changes in renal blood flow and sublingual microcirculatory impairment, is associated with the severity of acute kidney injury in patients with septic shock
	J. Watchorn1, D. Huang,2, K. Bramham3, SD. Hutchings1
	1Critical Care, King’s College Hospital, Denmark Hill, London, UK, London, UK, United Kingdom; 2Radiology, King’s College Hospital, London, United Kingdom; 3Nephrology, King’s College Hospital, London, United Kingdom
	Correspondence: J. Watchorn 



	001385Use of bioimpedance vector analysis (BIVA) for evaluation of fluid status in critically ill patients undergoing renal replacement therapy
	P. Mitrphumwiboonl1, P. Nuchpramool1, R. Ratanarat1
	1Department of Medicine, Siriraj Hospital, Mahidol University, Division of Critical Care, Bangkok, Thailand
	Correspondence: R. Ratanarat 



	001412How does acute kidney injury affect metabolic compensation of respiratory acidosis in patients with acute exacerbation of COPD in the intensive care unit? A retrospective study
	K. Goettfried1, F. Marcy1, T. Schroeder1, P. Enghard1
	1Nephrology and Medical Intensive Care Medicine, Charité Campus Virchow Clinic, Berlin, Germany
	Correspondence: K. Goettfried 



	001426Clinical impact of a program to improve renal replacement therapy in critically ill patients
	F. Sánchez Morán1, L. Tormo Rodríguez1, L. Mateu Campos1, C. Núñez Lozano1, AB. González Núñez1, R. Reig Valero1
	1Intensive Care Unit, Hospital General Universitario de Castellón, Castellón de la Plana, Spain
	Correspondence: F. Sánchez Morán 



	001444Acute kidney injury during COVID 19 in ICU patients: incidence, risk factors and outcome. Is COVID-19 a higher risk?
	I. Sdiri1, N. Fitouhi2, F. Nour1, D. Sana1, S. Ouerghi2, M. Tahar2
	1Réanimation Médicale, Hôpital Abderrahmen Mami de Pneumo-Phtisiologie, Ariana, Tunisia; 2Anesthésie Réaniamtion, Hôpital Abderrahmen Mami de Pneumo-Phtisiologie, Ariana, Tunisia
	Correspondence: I. Sdiri 



	001336Proning related pressure injury prevention project
	A. Reddy1, D. Godfrey,1, N. Powell,1, L. Skelly1, S. Selladurai1, E. Addie1
	1Critical Care, Aintree University Hospital, Liverpool, United Kingdom
	Correspondence: A. Reddy 



	001367Early rehabilitation during ICU management to enable recovery from COVID-19
	H. Rosyalynda1, S. K. Manggala2, A. Sugiarto2, NS. Setiawati2
	1Anesthesiology, RSU, Negara, Negara, Indonesia; 2Anesthesiology, Fakultas Kedokteran Universitas Indonesia, Jakarta, Indonesia
	Correspondence: H. Rosyalynda 


	J. McDonald1, V. Holdstock2, E. Brincat2, P. Donnelly2, C. Lamb2, N. Perry2
	1School of Medicine, Dentistry, and Nursing, University of Glasgow, Glasgow, United Kingdom; 2Paediatric Intensive Care Unit, Royal Hospital for Children, Glasgow, United Kingdom
	Correspondence: J. McDonald 



	001416Robotic assisted early mobilization in ventilated ICU patients with COVID-19: an interventional randomized, controlled feasibility study (ROBEM II Study)
	F. Baum1, M. Lorenz1, J. Grunow1, SJ. Schaller1
	1Department of Anaesthesiology and Operative Intensive Care Medicine (cvk, ccm), Charité-Universitätsmedizin Berlin, Berlin, Germany
	Correspondence: F. Baum 



	001420“In good hands": patients’ experiences of being infected by COVID-19 and cared for in a Danish Intensive Care Unit
	E. Laerkner1, T. Strøm1
	1Department of Anaesthesiology and Intensive Care, Odense University Hospital, Odense, Denmark
	Correspondence: E. Laerkner 



	Acute Kidney Injury 3
	000876The effect of extra-corporeal cytokines removal by hemoadsorption column (CytoSorbTM) on the systemic hemodynamic, renal oxygenation, renal function and renal tissue damage in a rat model of sepsis-induced acute kidney injury
	B. Ergin1, C. Ince1
	1Department of Intensive Care Adult, Erasmus University Medical Center, Rotterdam, Netherlands
	Correspondence: B. Ergin 



	001034Dexamethasone use decreases severe COVID-19-induced acute kidney injury incidence: a prospective multicenter study
	A. Orieux1, S. Rubin2, G. Louis3, R. Prevel1, Y. Picard3, N. Mellati3, A. Garric2, C. Combe2, D. Gruson1, A. Boyer1
	1Intensive Care Unit, Chu Bordeaux-Site Pellegrin, Bordeaux, France; 2Nephrology, Chu Bordeaux-Site Pellegrin, Bordeaux, France; 3Intensive Care Unit, Metz-Thionville Hospital Mercy, Ars-Laquenexy, France
	Correspondence: A. Orieux 



	001054Sodium and chloride sieving coefficient during continuous venovenous hemofiltration (CVVH) in the critically ill patients
	F. Zadek1, B. Brunoni1, F. Mulazzani1, S. Ubiali2, A. Bonaiti1, R. Giudici3, F. Minotti3, I. Fontana3, T. Langer4, R. Fumagalli3
	1Department of Medicine and Surgery, Università degli Studi di Milano Bicocca, Milano, Italy; 2Department of Medicine and Surgery, University of Milan, Milano, Italy; 3Department of Anesthesia and Critical Care, ASST Great Metropolitan Niguarda, Milano, I
	Correspondence: F. Zadek 



	001055Protective effect of synthetic angiotensin II (Giapreza) on the systemic hemodynamic, renal function, renal oxygenation and damage in a rat model of sepsis-induce acute kidney injury
	B. Ergin1, L. Chawla2, C. Ince1
	1Department of Intensive Care Adult, Erasmus University Medical Center, Rotterdam, Netherlands; 2Anesthesiology and Critical Care Medicine, GW School of Medicine and Health Sciences, Washington, United States of America
	Correspondence: B. Ergin 



	001075Incidence and factors associated with acute kidney injury in COVID-19 ARDS patients undergoing prone positioning: the PRONE-AKI study
	R. La Rosa1, G. Scaramuzzo1, B. Grechi1, R. Ragazzi1, E. Marangoni2, G. Montanari2, V. Alvisi2, S. Spadaro1, CA. Volta1
	1Department of Translational Medicine and for Romagna, University Hospital of Ferrara, Cona, Italy; 2Anesthesia and Intensive Care Unit, University Hospital of Ferrara, Cona, Italy
	Correspondence: R. La Rosa 



	001162The Risk Factors of Major Adverse Kidney Events at 6-months among COVID-19 Patients with ARDS
	FK. Alenezi1, M. Chotalia2, RY. Mahida1, JE. Alderman2, M. Bangash2, D. Parekh1, DR. Thickett1, JM. Patel1
	1Institute of Inflammation and Ageing, University of Birmingham, Birmingham, United Kingdom; 2Critical Care Unit, University Hospital of Birmingham NHS Foundation Trust, Birmingham, United Kingdom
	Correspondence: F.K. Alenezi 



	001180Augmented renal clearance in COVID-19 and non-COVID adult critically ill patients
	TM. Tomasa1, L. Bielsa1, V. Philibert1, M. Sánchez Satorra1, JM. Manciño Contreras1, A. Campos1, P. Marcos1
	1Intensive care department, Germans Trias i Pujol Hospital, Badalona, Spain
	Correspondence: T.M. Tomasa 



	001214Net buffer load during regional citrate anticoagulated continuous renal replacement therapy
	I. Forsal1, D. Pouchoulin2, V. Roos1, ME. Broman3
	1Innovation, Baxter, Lund, Sweden; 2Acute, Baxter, Meyzieu, France; 3Perioperative and intensive care, Skånes universitetssjukhus, Lund, Sweden
	Correspondence: I. Forsal 



	001254Urinary CCL14 biomarker to predict renal replacement therapy initiation in critically ill patients with severe acute kidney injury?
	K. Chaïbi1, S. Placier2, G. Louis,3, L. Martin Lefevre4, D. Titeca Beauport5, B. La Combe6, S. Besset7, J. Badie8, G. Chevrel9, N. Chudeau10, S. Barbar11, C. Vinsonneau12, J. M. Forel13, D. Thévenin14, G. Lacave15, S. Nseir16, F. Poirson1, J. Mayaux17, K.
	1Intensive Care Unit, Avicenne Hospital (AP-HP), Bobigny, France; 2Inserm UMRS 1155, Tenon Hospital, Paris, France; 3Intensive Care Unit, Metz-Thionville Hospital Mercy, Ars-Laquenexy, France; 4Intensive Care Unit, CHR La Roche Sur Yon, La Roche-sur-Yon, 
	Correspondence: K. Chaïbi 



	001286Contrast-enhanced renal ultrasound predicts the severity of sepsis-associated acute kidney injury and is superior to conventional biomarkers
	J. Watchorn1, K. Bramham2, D. Huang,3, SD. Hutchings1
	1Critical care, King’s College Hospital, Denmark Hill, London, UK, London, UK, United Kingdom; 2Nephrology, King’s College Hospital, London, United Kingdom; 3Radiology, King’s College Hospital, London, United Kingdom
	Correspondence: J. Watchorn 



	Anaesthesia & Peri-operative Medicine 1
	000032Safety and feasibility of continuous ketamine infusion for analgosedation in medical or cardiac ICU patients
	CR. Chung1, H. Jung2, J. Lee3, HY. Ahn4, RE. Ko1
	1Critical Care Medicine, Samsung Medical Center, Seoul, Republic of Korea; 2Trauma Surgery, Ajou University Hospital, Suwon, Republic of Korea; 3Internal Medicine, Soonchunhyang University Cheonan Hospital, Cheonan, Republic of Korea; 4Pharmaceutical Serv
	Correspondence: C.R. Chung 



	000054Effectiveness of anakinra therapy in COVID-19
	E. Uysal1, I. ÖZkoçak Turan2, H. Ankaralı3
	1İntensive Care Unite, Ankara City Hospital, Ankara, Turkey; 2İntensive care unit, Ankara Şehir Hastanesi, Ankara, Turkey; 3Department of biostatistics and medical informatics, Istanbul Medeniyet University, İstanbul, Turkey
	Correspondence: E. Uysal 



	000062Renal function monitoring from pre-operative day 1 until post-operative day 30 after cardiac surgical procedures
	F. Ampatzidou1, R. Ioannidis2, P. Christidis3, O. Drosos4, A. Vlahou5, O. Ananiadou5, T. Karaiskos5, G. Drossos5
	1Cardiothoracic ICU, G. Papanikolaou Hospital, Thessaloniki, Greece; 2Cardiothoracic Anesthesia, G. Papanikolaou Hospital, Thessaloniki, Greece; 34th Academic Department of General Surgery, Aristotle University of Thessaloniki, G.Papanikolaou Hospital, Th
	Correspondence: F. Ampatzidou 



	000064Postoperative lactate kinetics in diabetic patients treated with metformin compared with other antiglycemic agents
	F. Ampatzidou1, O. Drosos2, K. Diplaris3, R. Ioannidis4, N. Mihail3, N. Antonopoulos3, A. Vlahou3, G. Drossos3
	1Cardiothoracic icu, G.Papanikolaou Hospital, Thessaloniki, Greece; 2University of Cambridge, University of Cambridge, Cambridge, United Kingdom; 3Cardiothoracic surgery, G.Papanikolaou Hospital, Thessaloniki, Greece; 4Cardiothoracic anesthesia, G.Papanik
	Correspondence: F. Ampatzidou 



	000075Predictive role of changes in postoperative presepsin level and early postoperative sepsis in intensive care unit patients after abdominal surgery
	YJ. Chung1, EY. Kim2, YK. Jeong1
	1Department of Surgery, The Catholic University of Korea Seoul St. Mary’s Hospital, Seoul, Republic of Korea; 2Division of Trauma and Surgical Critical Care, Department of Surgery, The Catholic University of Korea Seoul St. Mary’s Hospital, Seoul, Republi
	Correspondence: Y. J. Chung 



	000107Acute gastrointestinal dysfunction in critically ill patients with COVID-19
	R. Lima1, A. Reintam Blaser2, J. Ramalho1, B. Lacerda1, G. Sadigurschi1, P. Aarestrup1, R. Sales1, C. Albuquerque1, R. Beranger1, C. Villela3, A. Almeida1, C. Ferreira Filho1, C. Cortinhas Filho1, M. Vaisman1, P. Sampaio4, J. Almeida4, F. Albuquerque4, C.
	1Intensive Care Unit, Hospital Samaritano, Rio de Janeiro, Brazil; 2Department of Anaesthesiology and Intensive Care, University of Tartu, Tartu, Estonia; 3Emergency Department, Hospital Samaritano, Rio de Janeiro, Brazil; 4Cardiology, Hospital Samaritano
	Correspondence: R. Ferreira 



	000134Early prediction of delirium in critically ill patients at admission to intensive care units
	YC. Yeh1, SC. Ku2, ML. Wang1, HP. Liang3, CT. Chiu1, A. Chao1
	1Department of Anesthesiology, National Taiwan University Hospital, Taipei, Taiwan; 2Department of Internal Medicine, National Taiwan University Hospital, Taipei, Taiwan; 3Joint Medical Program, University of Newcastle, Callaghan, Australia
	Correspondence: Y.C. Yeh 



	000158Clinical characteristics of chronic obstructive pulmonary disease patients admitted to intensive care unit
	JY. Choi1, YJ. Hong1, KH. Yoo2, KS. Jung3, JS. Kim1, JH. Ahn1
	1Internal Medicine, Incheon St. Mary’s Hospital, Incheon, Republic of Korea; 2Internal Medicine, Konkuk University School of Medicine, Seoul, Republic of Korea; 3Internal Medicine, Hallym University Sacred Heart Hospital, Anyang, Republic of Korea
	Correspondence: J.Y. Choi 


	Y. Sato1, M. Kumagai1, Y. Kaiho1, M. Taguri2, T. Sekine1, Y. Takei1, S. Sugino1, H. Inoue3, J. Ito4, M. Yamauchi1
	1Department of Anesthesiology and Perioperative Medicine, Tohoku University Graduate School of Medicine, Sendai, Japan; 2Department of Health Data Science, Tokyo Medical University, Shinjuku City, Japan; 3Department of Anesthesiology, Southern Tohoku Gene
	Correspondence: Y. Sato 



	001450Prolongation of QT interval following cytoreductive surgery with hyperthermic intraperitoneal chemotherapy: a retrospective analysis
	S. Mukherjee1, S. Mitra Barman2, J. Goswami2, S. Halder2
	1Critical Care Medicine, Tata Medical Center, KOLKATA, India; 2Anaesthesia, Tata Medical Center, Kolkata, India
	Correspondence: S. Mukherjee 



	Anaesthesia & Peri-operative Medicine 2
	000198Clinical analysis of factors associated with 30-day mortality in critically ill patients who underwent emergency gastrointestinal perforation surgery
	J. Lee1, I. Chami2
	1Surgery, Seoul National University Bundang Hospital, Seongnam-si, France; 2Surgery, Seoul National University Bundang Hospital, 성남시, Republic of Korea
	Correspondence: J. Lee 



	000229Clinical practice survey: assessment and ventilatory management of sickle cell patients in intensive care
	J. Hagry1, A. Mekontso Dessap2, X. Monnet3, K. Razazi2, C. Chantalat4, N. De Prost2, T. Pham1
	1Médecine Intensive-Réanimation, fhu Sepsis, Groupe de Recherche Carmas, Bicetre Hospital AP-HP Université Paris-Saclay DMU CORREVE, Le Kremlin-Bicêtre, France; 2Intensive Care, Henri-Mondor University Hospital, Créteil, France; 3Médecine intensive-Réanim
	Correspondence: J. Hagry 



	000239International analgesia and sedation weaning and withdrawal practices in critically ill adults: the AduLt iatrogEnic withdRawal sTudy in the ICU (ALERT-ICU)
	S. Bolesta1, L. Burry2, M. Perreault3, C. Gélinas4, K. Smith5, F. Carini6, R. Eadie7, K. Saltarelli1, J. Mitchell1, J. Harpel1, R. Stewart1, R. Riker8, G. Fraser9, B. Erstad10
	1Pharmacy Practice, Wilkes University, Wilkes-Barre, United States of America; 2Department of Pharmacy, Mount Sinai Hospital, Toronto, Canada; 3Faculty of Pharmacy, University of Montreal, Montréal, Canada; 4Ingram School of Nursing, McGill University, Mo
	Correspondence: S. Bolesta 



	000241Analgesia, sedation and neuromuscular blocking agents to optimize mechanical ventilation in Coronavirus Disease 2019
	CI. Loudet1, M. Sarubbio2, MJ. Meschini2, J. Vilca1, V. Aramendi2, C. Colavita2, A. Barbieri,2, A. Mazzoleni2, C. Trovatto2, CE. Paez2, A. Garroni2, MC. Marchena1, ST. Benzecry1, V. Pazos2, MG. Sáenz1, R. Reina1, E. Estenssoro1
	1Intensive Care Unit, H.I.G.A. SAN MARTIN LA PLATA, La Plata, Argentina; 2Pharmacy Department, H.I.G.A. SAN MARTIN LA PLATA, La Plata, Argentina
	Correspondence: C.I. Loudet 



	000264A systematic review of the generation of Directed Acyclic Graphs (DAGs) in perioperative observational studies: a critique against best practice as defined by the ‘Evidence Synthesis for Constructing Directed Acyclic Graphs’ (ESC-DAG) framework
	M. Watson1, S. Hickman2, K. Kohler3, D. Stubbs3
	1Clinical School of Medicine, University of Cambridge, Cambridge, United Kingdom; 2Yusuf Hamied Department of Chemistry, University of Cambridge, Cambridge, United Kingdom; 3University Division of Anaesthesia, University of Cambridge, Cambridge, United Ki
	Correspondence: M. Watson 



	000275Incidence of Catheter Associated Asymptomatic Thrombosis in intensive care unit patients: a prospective cohort study
	C. Bonetti1, A. Guzzardella2, I. Silvestri1, C. Tomarelli1, G. Turconi1, M. Brioni3, M. Panigada3, C. Abbruzzese3, G. Grasselli1
	1Department of Pathophysiology and Transplantation, University of Milan, Milano, Italy; 2Department of Pathophysiology and Transplantation, University of Milan, Milan, Italy; 3Intensive Care Unit, IRCCS Ca’ Granda Fondazione Ospedale Maggiore Policlinico,
	Correspondence: C. Bonetti 



	000299Improved Survival with Extracorporeal Membrane Oxygenation Bridging to Lung Transplantation: a 10-Year Experience of a Single High-Volume Center
	G. Kim1, DK. Oh2, TS. Shim2, DK. Kim3, S. Choi3, GD. Lee3, W. Kim4, SI. Park3, SB. Hong2
	1Department of Internal Medicine, Asan Medical Center, Seoul, Republic of Korea; 2Department of Pulmonary and Critical Care Medicine, Asan Medical Center, Seoul, Republic of Korea; 3Department of Cardiothoracic Surgery, Asan Medical Center, Seoul, Republi
	Correspondence: G. Kim 



	000320Red blood cell transfusion in veno-arterial extracorporeal membrane oxygenation: a mixed-methods cohort study
	J. Raasveld1, WM. van den Bergh2, JJ. Maas3, P. Van De Berg4, R. Lorusso5, D. Reis Miranda6, E. Scholten7, FS. Taccone8, D. Dauwe9, G. Hermans,10, F. Pappalardo11, R. Bojčić12, B. Bogaard Van Den13, D. Donker14, M. De Bakker15, JP. Henriques16, L. Broman1
	1Intensive Care, Amsterdam UMC, Locatie AMC, Amsterdam, Netherlands; 2Department of Critical Care, University Medical Center Groningen, Groningen, Netherlands; 3Department of Critical Care, Leiden University Medical Center (LUMC), Leiden, Netherlands; 4De
	Correspondence: J. Raasveld 



	Anaesthesia & Peri-operative Medicine 3
	000323Effect of incremental PEEP titration on postoperative pulmonary complications in patients undergoing emergency laparotomy: a randomized controlled trial
	E. Ernest1, S. Bhattacharjee2, DK. Baidya3, KA. Rahul2, BR. Ray2, VK. Bansal4, R. Subramaniam2, S. Maitra2
	1Department of Anaesthesiology, Pain Medicine and Critical Care, AIIMS New Delhi, New Delhi, France; 2Anaesthesia, Critical Care and Pain Medicine, All India Institute of Medical Sciences, New Delhi, India; 3Anaesthesia, Pain Medicine and Critical Care, A
	Correspondence: E. Ernest 



	000337Cardiac Surgery Outcomes of COVID-19 Recovered Patients in a Cardiology Referral Center in the Philippines: A Single Center Experience
	MRA. Lacanin1, M. Patricio2, CC. Permejo2
	1Department of Ambulatory, Emergency and Critical Care, Philippine Heart Center, Quezon City, Philippines; 2Department of Ambulatory, Emergency and Critical Care, Philippine Heart Center, East Avenue, Diliman, Quezon City, Metro Manila, Philippines, Quezo
	Correspondence: M.R.A. Lacanin 



	000363Let’s wake up and breathe! A quality improvement project to improve sedation practice and increase frequency of nurse-led spontaneous awakening trials on our ICU
	S. Ali1, D. Zeinali1, M. Mcgillion1, L. Khoo1
	1Critical Care, Royal Liverpool University Hospital, Liverpool, United Kingdom
	Correspondence: S. Ali 



	000375Postoperative clinical outcomes after emergency abdominal surgery in patients with hematologic malignancy admitted to the surgical intensive care unit
	JY. Lee1, H. Park1, IK. Kim1
	1Department of Surgery, Severance Hospital, Seoul, Republic of Korea
	Correspondence: J.Y. Lee 



	000377The Association of Albumin and Nutritional Indices with the Occurrence of Delirium in Patients Admitted to the Cardiac Intensive Care Unit
	TW. Kim1, RE. Ko1, HY. Jeong1
	1Department of Critical Care Medicine, Samsung Medical Center, Irwon-ro, Gangnam-gu, Seoul, South Korea, Seoul, Republic of Korea
	Correspondence: T.W. Kim 



	000434Prognostic significance of red blood cell transfusion trigger in critically ill patients with sepsis or septic shock: A Prospective Observational Study
	DK. Baidya1, M. Mustahsin2, S. Maitra3, KA. Rahul3, V. Darlong4, M. Soneja5, K. Madan6
	1Anaesthesia, Pain Medicine and Critical Care, All India Institute of Medical Sciences, New Delhi, New Delhi, India; 2Anaesthesiology Pain Medicine and Critical Care, ERA’s Lucknow Medical College & Hospital, Lucknow, India; 3Anaesthesia,Critical Care and
	Correspondence: D.K. Baidya 



	000435Comparison of two different doses of intrathecal dexmedetomidine as adjuvant to levobupivacaine for spinal anesthesia in patients undergoing infra-umbilical surgery
	S. Verma1, T. Tiwari2
	1Anaesthesiology and Critical Care, King George’s Medical University, Lucknow, India; 2Anaesthesiology and Critical Care, King George’s Medical University, Lucknow, India
	Correspondence: T. Tiwari 



	000444Comparison of premedication in nebulized form of dexmedetomidine and ketamine in preschool children undergoing abdominal surgery
	P. Singh1
	1Anaesthesiology and Critical Care, King Georges Medical University, Lucknow, India
	Correspondence: P. Singh 



	000462Severity score derived from COVID-19-associated hemostatic abnormalities (CAHA) study in patients with severe COVID-19 disease: the HEMOCOV Study
	CJ. Correia1, D. Correia2, AR. Bento Rodrigues2, A. Rodrigues1, T. Domingues3, A. Garção1, CL. Pereira1, DJG. Nobre2, JM. Ribeiro2
	1Transfusion Medicine Department, Centro Hospitalar Universitário Lisboa Norte, Lisboa, Portugal; 2Intensive Medicine Department, Centro Hospitalar Universitário Lisboa Norte, Lisboa, Portugal; 3Ceaul, Faculty of Sciences of the University of Lisbon, Lisb
	Correspondence: D. Correia 



	Anaesthesia & Peri-operative Medicine 4
	000467Hemocov Study: a prospective study of conventional and point-of-care coagulation parameters in severe COVID-19 patients
	AR. Bento Rodrigues1, CJ. Correia2, D. Correia3, A. Rodrigues2, T. Domingues4, A. Garção2, CL. Pereira2, DJG. Nobre1, JM. Ribeiro1
	1Intensive Medicine Department, Centro Hospitalar Universitário Lisboa Norte, Lisboa, Portugal; 2Transfusion Medicine Department, Centro Hospitalar Universitário Lisboa Norte, Lisboa, Portugal; 3Serviço de Medicina Intensiva, Centro Hospitalar Universitár
	Correspondence: D. Correia 



	000474Isoflurane sedation delivered via a device with reduced dead space in intensive care patients: a prospective substudy of a randomized trial
	LM. Müller-Wirtz1, T. Becher2, U. Günther3, M. Bellgardt4, P. Sackey5, T. Volk1, A. Meiser1
	1Department of Anaesthesiology, Intensive Care and Pain Therapy, Saarland University Hospital, Homburg, Germany; 2Klinik für Anästhesiologie und Operative Intenismedizin, Universitätsklinikum Schleswig–Holstein, Campus Kiel, Kiel, Germany; 3Universitätskl
	Correspondence: L.M. Müller-Wirtz 



	000477Increased respiratory drive after prolonged isoflurane use in spontaneously breathing intensive care patients: a retrospective cohort study.
	LM. Müller-Wirtz1, D. Grimm1, F. Albrecht1, T. Fink,1, T. Volk1, A. Meiser1
	1Department of Anaesthesiology, Intensive Care and Pain Therapy, Saarland University Hospital, Homburg, Germany
	Correspondence: L.M. Müller-Wirtz 



	000545The effect of continuous positive airway pressure in dengue with pulmonary leakage syndrome
	C. Sivakorn1, P. Pitisuttithum2, A. Dondorp3, H. Burns1, S. Clark1, U. Silachamroon2, C. Chuchottaworn4, M. Onwan2, N. Wadmanee5, M. Schultz6
	1Critical Care, University College Hospital, Euston Road, London, UK, London, UK, United Kingdom; 2Department of Clinical Tropical Medicine, Faculty of Tropical Medicine, Mahidol University (FTM), Bangkok, Thailand; 3Mahidol Oxford Tropical Research Unit,
	Correspondence: C. Sivakorn 



	000547Camera-based detection of cardiac arrhythmias in clinical setting
	I. Cramer1, R. Van Esch2, C. Verstappen3, S. Stuijk2, J. Bergmans2, C. Kloeze4, A. Dierick1, M. Van ’T Veer3, L. Dekker3, L. Montenij1, S. Zinger3, R. A. Bouwman1
	1Anesthesiology, Catharina Ziekenhuis, Eindhoven, Netherlands; 2Electrical Engineering, Eindhoven University of Technology, Eindhoven, Netherlands; 3Cardiology, Catharina Ziekenhuis, Eindhoven, Netherlands; 4Clinical Physics, Catharina Ziekenhuis, Eindhov
	Correspondence: I. Cramer 



	000560Evaluation of nociception in unconscious critically ill patients with a multimodal approach
	S. Fratino1, A. Garrè1, A. Garufi1, S. Hafidi1, E. Migliorino1, S. Stropeni1, E. Bogossian1, N. Ndieugnou Djangang1, G. Albano2, J. Creteur1, L. Peluso1, F. S. Taccone1
	1Department of Intensive Care, Hospital Erasme, Bruxelles, Belgium; 2Department of Intensive Care, Humanitas Gavazzeni, Bergamo, Italy
	Correspondence: S. Fratino 



	000567Chronological changes in multiple frontal EEG characteristics after general anesthesia in patients with or without postoperative delirium
	H. Kinoshita1, E. Hashiba2, T. Oyama1, D. Takekawa1, J. Saito1, T. Kushikata1, K. Hirota1
	1Department of Anesthesiology, Hirosaki University Graduate School of Medicine, Hirosaki, Japan; 2Division of Intensive Care, Hirosaki University Medical Hospital, Hirosaki, Japan
	Correspondence: H. Kinoshita 



	000583Efficacy of acute normovolemic hemodilution in pediatric and adolescent scoliosis surgery: a retrospective observational study
	S. Uchida1, H. Kinoshita1, D. Takekawa1, J. Saito1, K. Hirota1
	1Department of Anesthesiology, Hirosaki University Graduate School of Medicine, Hirosaki, Japan
	Correspondence: S. Uchida 



	000618Survival analysis of lung transplant recipients in the United States between 2008–2015
	P. Malik1, F. Amisha2, P. Gulani3
	1Internal Medicine, NYC Health + HospitalsJacobi, New York, United States of America; 2Internal Medicine, University of Arkansas at Little Rock, Little Rock, United States of America; 3Internal Medicine, Critical Care, NYC Health + HospitalsJacobi, New Yo
	Correspondence: P. Malik 



	000633Mobilization practice in European ICUs and the impact of a structured sedation, analgesia and delirium training: a secondary analysis of data from the prospective, multicenter EuMAS study
	J. Grunow1, N. Paul1, M. Rosenthal1, C. Spies1, B. Weiss1, V. Page2, J. Hanison3, B. Patel4, A. Rosenberg4, R. Von Haken5, U. Pietsch6, C. Waydhas7, P. Schellongowski8, M. Sander9, S. Piper10, D. Conway11, A. Totzeck12, S. Weber-Carstens1, SJ. Schaller1
	1Department of Anesthesiology and Operative Intensive Care Medicine (CCMCVK), Charité-Universitätsmedizin Berlin, Berlin, Germany; 2Intensive Care, Watford General Hospital, Watford, United Kingdom; 3Critical Care, Manchester Royal Infirmary, Manchester, 
	Correspondence: J. Grunow 



	Anaesthesia & Peri-operative Medicine 5
	000651Analysis of surgical patients in the ICU
	A. Alvarez1, M. Salgado1, A. Alonso1, M. Cózar,1, R. Torcuato1, A. Ubeda1
	1Intensive care unit, Hospital Punta de Europa, Algeciras, Spain
	Correspondence: A. Ubeda 



	000690New and persistent sedative prescription after critical illness among older adults: a population-based cohort study
	L. Burry1, C. Bell2, A. Hill3, R. Pinto4, L. Fu5, D. Scales4, S. Bronskill6, D. Williamson7, L. Rose8, R. Fowler4, C. Martin9, H. Wunsch10
	1Department of Pharmacy and Medicine, Mount Sinai Hospital, Toronto, Canada; 2Medicine, Sinai Health System, Toronto, Canada; 3Research Institute, Sunnybrook Health Sciences Centre, Toronto, Canada; 4Critical Care Medicine, Sunnybrook Health Sciences Cent
	Correspondence: L. Burry 



	000693Association between remimazolam and postoperative delirium in older adults undergoing elective cardiovascular surgery: a prospective cohort study
	Y. Aoki1, H. Kato1, Y. Suzuki1, K. Kobayashi1, H. Makino2, S. Mimuro1, Y. Obata1, T. Kurita1, M. Doi1, Y. Nakajima2
	1Department of Anesthesiology and Intensive Care Medicine, Hamamatsu University Hospital, Hamamatsu, Japan; 2Department of Anesthesiology and Intensive Care Medicine, Hamamatsu University School of Medicine, Hamamatsu, Japan.
	Correspondence: Y. Aoki 



	000694Hypernatremia in ICU: which is better for treatment? Enteral free water vs. dextrose 5% in water. A retrospective cohort study from a mixed ICU in Japan
	R. Suzuki1, S. Uchino1, Y. Sasabuchi1, M. Sanui1
	1Anesthesia and Intensive Care Medicine, Jichi Medical University Saitama Medical Center, Saitama, Japan
	Correspondence: R. Suzuki 



	000698Delirium severity and its association with short and long-term outcomes of COVID-19 patients admitted to the ICU
	L. Rego1, J. Salluh2, R. Serafim1
	1Intensive Care Medicine, Copa D´or, Rio de Janeiro, Brazil; 2Internal Medicine, Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brazil
	Correspondence: L. Rego 



	000707Association between intraoperative hypotension and perioperative complications in oesophagectomy
	T. Katsuragawa1, S. Mimuro2, Y. Nakajima1
	1Department of Anesthesiology and Intensive Care Medicine, Hamamatsu University School of Medicine, Hamamatsu, Japan; 2Department of Anesthesiology and Intensive Care Medicine, Hamamatsu University Hospital, Hamamatsu, Japan
	Correspondence: T. Katsuragawa 



	000719The effect of COVID-19 on the comparability of the traditional and viscoelastic coagulation monitoring
	A. Kállai1, A. Párkányi1, D. Skultéti1, N. Kanász1, E. Kovács1, B. Mogyoródi1, A. Fehér2, Z. Iványi1, J. Fazakas1, J. Gál1
	1Department of Anesthesiology and Intensive Therapy, Semmelweis University, Budapest IX, Hungary; 2Department of Laboratory Medicine, Semmelweis University, Budapest, Hungary
	Correspondence: A. Kállai 



	000721Natural language processing diagnosed behavioural disturbance phenotypes in the intensive care unit: characterization, treatment, and outcomes
	M. Young1, N. Holmes2, K. Kishore2, S. Amjad3, N. A. Serpa4, R. Bellomo5
	1Department of Critical Care, School of Medicine, University of Melbourne, Parkville, Australia; 2Data Analytics Research and Evaluation (DARE) Centre, Austin Health and The University of Melbourne, Heidelberg, Australia; 3School of Computing and Informat
	Correspondence: M. Young 



	000744Comorbidities and in-hospital complications among elderly ICU patients: retrospective observational study
	I. Setiawan1, AC. Melati2
	1Intensive Care Unit, Premier Bintaro Hospital, Tangerang Selatan, Indonesia; 2Intensive Care Unit, Premier Bintaro Hospital, South Tangerang, Indonesia
	Correspondence: I. Setiawan 



	000747Postbariatric EArly discharge Controlled by Healthdot (PEACH): preliminary results of a patient preference based non-inferiority study
	L. van Ede1, J. Scheerhoorn2, RA. Bouwman1, S. Nienhuijs.2
	1Anesthesiology, Catharina Ziekenhuis, Eindhoven, Netherlands; 2Department of Surgery, Catharina Ziekenhuis, Eindhoven, Netherlands
	Correspondence: L. van Ede 



	Anaesthesia & Peri-operative Medicine 6
	000787Evaluating propofol dosing at University Hospitals Birmingham (UHB) in a critical care setting: prospective audit
	G. Virdee1, A. Simmons1, H. Tarek1, K. Vasudevan Iyer1, A. Day1, J. Yeung1
	1Intensive care unit, Heartland Hospital Uk, Birmingham, United Kingdom
	Correspondence: G. Virdee 



	000791Hemorrhagic and thrombotic complications under VV-ECMO in patients with SARS-CoV-2 infection: learnings from a single center
	AR. Bento Rodrigues1, DC. Gomes2, SM. Fernandes3, JM. Ribeiro,2
	1Serviço de Medicina Intensiva; ECMO Referral Centre, Centro Hospitalar Universitário Lisboa Norte-Hospital de Santa Maria, Lisbon, Portugal; 2Serviço de Medicina Intensiva;ECMO Referral Centre, Centro Hospitalar Universitário Lisboa Norte-Hospital de San
	Correspondence: A. R. Bento Rodrigues 



	000847Blood preserving arterial line system: Hematic Auto Management & Extraction for arterial-Line (HAMEL)
	H. Lee1, JM. Lee1
	1Acute Care Surgery, Korea University, Seoul, Republic of Korea
	Correspondence: H. Lee 



	000850Exploring analgesia, sedation and paralysis (ASP) utilization in severe COVID-19 pneumonia: a retrospective cohort study
	F. Hanks1, S. O’halloran2, C. Remmington3, B. Sanderson4, L. Burry5, N. Bhudia6, C. McKenzie7, L. Rose8
	1Critical Care and Pharmacy Department, Guy’s and St Thomas’ NHS Foundation Trust, London, United Kingdom; 2Department of Critical Care, Queen Elizabeth Hospital, London, United Kingdom; 3Critical Care and Pharmacy Department, Guy’s and St Thomas’ Hospita
	Correspondence: F. Hanks 



	000858Risk models for predicting major complications in hepato-pancreato-biliary surgery and their limitations
	J. Dutton1, M. Zardab1, DB. Victoria1, A. Abraham1, S. Bhattacharya1, K. Hemant1, R. Hutchins1, V. Yip1
	1HPB Surgery Unit, The Royal London Hospital, London, United Kingdom
	Correspondence: J. Dutton 



	000869How fresh is too old and how little is too much? Age and volume of perioperative red blood cell transfusions in major abdominal surgery and their effect on postoperative outcomes
	M. Gisselgård1, H. Didriksson1, C. Jönsson1, HA. Andersson1, A. Oscarsson Tibblin1, H. Lindblom2, M. Chew1
	1Anesthesiology and Intensive Care, Linkoping University Hospital, Linköping, Sweden; 2Clinical Immunology and Transfusion Medicine, Linköping University Hospital, Linköping, Sweden
	Correspondence: M. Gisselgård 



	000885Nociception monitoring and pain management in the ICU: a multivariate analysis of pupillometry vs. standard clinical practice according (SCP) to the pain indicator behaviour scale (ESCID)
	A. Vallejo de la Cueva1, Y. López De Audícana Jiménez De Aberásturi2, N. Parraza Diez3, A. Quintano Rodero1, C. Bermudez Ampudia4, I. Pérez Francisco4, S. Castaño Avila1, R. David Sereno1, E. Lopez Llorente1, H. Barrasa Gonzalez1, F. Fonseca San Miguel1
	1Intensive Care Unit, University Hospital of Araba, Vitoria-Gasteiz, Spain; 2Vitoria-Gasteiz School of Nursing, Universidad del Pais Vasco, Gasteiz, Spain; 3Instituto de Investigación Sanitaria Bioaraba, Unidad de Metodología y Estadística., Vitoria-Gaste
	Correspondence: A. Vallejo de la Cueva 



	000896Experience with ketamine use for sedoanalgesia protocol in critically ill COVID-19 patients needing mechanical ventilation in a medical ICU in a secondary-level university hospital: a global view from the first to the sixth wave of the pandemic
	JL. Martinez Melgar1, E. Moreno Lopez2, I. Gallego Barbachano1, A. Ortega Montes1, E. Sanmartin Mantiñan1, JI. Cenoz Osinaga1, A. De La Campa Gestido1, T. Sanchez De Dios1, A. Touceda Bravo1, P. Posada Gonzalez1
	1Intensive Care Unit, Complexo Hospitalario De Pontevedra, Pontevedra, Spain; 2Anesthesia and Perioperative Care, Complexo Hospitalario Universitario de Ferrol, Ferrol, Spain
	Correspondence: E. Moreno Lopez 



	000903Perioperative extracorporeal membrane oxygenation for severe COPD patients undergoing lung volume reduction surgery
	F. Hartmann1, O. Hunsicker1, A. Edel1, V. Wegener1, F. Borchers1, J. Saccomanno2, RH. Hübner2, M. Witzenrath2, A. Elsner3, JC. Rückert3, SJ. Schaller.1
	1Department of Anesthesiology and Operative Intensive Care Medicine, Charité-Universitätsmedizin Berlin (CVK, CCM), Berlin, Germany; 2Department of Internal Medicine Infectious Diseases and Respiratory Medicine, Charité-Universitätsmedizin Berlin, Berlin,
	Correspondence: F. Hartmann 



	Anaesthesia & Peri-operative Medicine 7
	000921Analysis of thrombin generation test in critically ill patients with COVID-19 and comparison with healthy volunteers
	R. Cordioli1, R. Penteado2, V. Aranda2, T. Midega1, R. Rocha1, T. Correa1, GJ. Campos2
	1Intensive Care Unit, Albert Einstein Israelite Hospital, Sao Paulo, Brazil; 2Laboratory Center, Albert Einstein Israelite Hospital, Sao Paulo, Brazil
	Correspondence: R. Cordioli 



	000928Experimental comparison of subanesthetic dose of propofol versus isoflurane in microcirculatory parameters of mouse dorsal skinfold chamber model
	C. Kang1, AR. Cho2
	1Department of Anesthesia and Pain Medicine, Seoul National University Hospital, Seoul, Republic of Korea; 2Department of Anesthesia and Pain Medicine, Biomedical Research Institute, Pusan National University Hospital, Busan, Republic of Korea
	Correspondence: C. Kang 



	000959Early extubation for liver transplant patients could reduce ICU demand
	K. Kohler1, D. Patel1, A. Conway-Morris,2, P. Aldam1
	1University Division of Anaesthesia, University of Cambridge, Cambridge, United Kingdom; 2Department of Anaesthetics and Intensive Care Medicine, Cambridge University Hospitals NHS Foundation Trust, Cambridge, United Kingdom
	Correspondence: K. Kohler 



	000985Sodium abnormalities before and after cardiac surgery and the role of urinary sodium
	XYT. Zhou1, F. Blokzijl2, MW. Nijsten1
	1Department of Critical Care, University Medical Center Groningen, Groningen, Netherlands; 2Department of Cardiothoracic Surgery, University Medical Center Groningen, Groningen, Netherlands
	Correspondence: M.W. Nijsten 



	001039Pain assessment during noxious procedures with videopupillometry in deeply sedated intensive care patients: an observational study
	E. Favre1, Z. Rahmaty2, N. Ben Hamouda1, J. P. Miroz1, S. Abed-Maillard1, M. Rusca1, M. Oddo3, A. S. Ramelet2
	1Department of Intensive Care Medicine, Lausanne University Hospital, Lausanne, Switzerland; 2Institut de Formation et de Recherche en Soins, University of Lausanne, Lausanne, Switzerland; 3Medical Directorate for Research and Innovation, Lausanne Univers
	Correspondence: E. Favre 



	001079Perceived vs. observed adherence to delirium screening: a secondary analysis of data from the prospective, multicenter EuMAS study
	N. Paul1, J. Grunow1, M. Rosenthal1, C. Spies1, V. Page2, J. Hanison3, B. Patel4, A. Rosenberg5, R. Von Haken6, U. Pietsch7, C. Waydhas8, P. Schellongowski9, M. Sander10, S. Piper11, D. Conway3, A. Totzeck12, B. Weiss1
	1Department of Anesthesiology and Intensive Care Medicine, Charité-Universitätsmedizin Berlin, Berlin, Germany; 2Department of Anaesthesia, Watford General Hospital, Watford, United Kingdom; 3Department of Anaesthesia, Manchester Royal Infirmary, Manchest
	Correspondence: N. Paul 



	001082The impact of small volume resuscitation with hypertonic saline after cardiac surgery on total body water distribution—Results of a post hoc analysis of the HERACLES randomized controlled trial
	J. Waskowski1, M. Mueller2, B. Hess1, P. Zuercher1, JC. Schefold3, CA. Pfortmueller3
	1Departement of Intensive Care Medicine, Inselspital, Bern University Hospital, University of Bern, Bern, Switzerland; 2Departement of Emergency Medicine, Inselspital, Bern University Hospital, University of Bern, Bern, Switzerland; 3Department of Intensi
	Correspondence: J. Waskowski 



	001087Immunosuppressive phenotypes and theragnostic targets following major surgery: a prospective cohort study
	AV. Waller1, TAC. Snow1, A. Cesar1, F. Ryckaert1, N. Saleem1, D. Brealey1, M. Singer1, N. Arulkumaran1
	1Bloomsbury Institute of Intensive Care Medicine, University College London, London, United Kingdom
	Correspondence: T.A.C. Snow 



	001094Severe thrombocytopenia in critically ill COVID-19 patients: More of a thrombotic rather than a hemorrhagic phenotype? A single-center retrospective study
	N. Masoura1, I. Andrianopoulos1, A. Papathanasiou1, G. Papathanakos1, D. Lepida1, T. Maniatopoulou1, P. Antoniou1, V. Koulouras1
	1Intensive Care Unit, University Hospital of Ioannina, Ioannina, Greece
	Correspondence: I. Andrianopoulos 



	Anaesthesia & Peri-operative Medicine 8
	001154Fluid administration guided by inferior vena cava ultrasound before spinal anaesthesia may reduce post-procedural hypotension rate
	M. Favre1, S. Ceruti2, M. Biggiogero3, M. Musiari4, A. Glotta2, J. Aguirre5, A. Borgeat5, A. Saporito4
	1Anesthesia, Hôpitaux Universitaires de Genève (HUG), Genève, Switzerland; 2Intensive Care Unit, Clinica Luganese Moncucco, Via Moncucco, Lugano, Switzerland, Lugano, Switzerland; 3Clinical Research Unit, Clinica Luganese Moncucco, Lugano, Switzerland; 4A
	Correspondence: S. Ceruti 



	001119Use of the modified VExUS scale as an indicator of acute kidney injury and acute-on-chronic kidney injury in patients undergoing coronary artery bypass graft
	L. Bielsa1, L. Raguer1, H. Pérez1, J. M. Toboso1, F. Chávez1, C. Blasco1, J. Ferrés1, I. Selva1
	1Intensive Care Unit, Germans Trias i Pujol Hospital, Badalona, Spain
	Correspondence: L. Bielsa 



	001167Use of heparin grafted membrane reduces the need for anticoagulation in post-operative dialysis
	F. Jacobs1, D. Prat1, O. Hamzaoui1, B. Sztrymf1, I. Dagher2, C. Damoisel1
	1Intensive Care Unit, Hôpital Antoine Béclère-APHP, Clamart, France; 2Minimal Invasive Surgery Departmeent, Hôpital Antoine Béclère-APHP, Clamart, France
	Correspondence: F. Jacobs 



	001172Predictive value of SAPS II and APACHE II in intensive care surgical patients admitted after a Whipple procedure
	S. Costa1, R. Fonseca2, A. Araujo3, C. Santos4, J. Mendes3, D. Castro4, C. Roriz5, L. Pereira6, E. Valente2
	1Intensive Care, Hospital Santo André-Hospital Distrital de Leiria, Leiria, Portugal; 2Anesthesiology, Hospital Santo André-Hospital Distrital de Leiria, Leiria, Portugal; 3Intensive Care Unit, Centro Hospitalar de Leiria (CHL), Hospital de Santo André (H
	Correspondence: S. Costa 



	001173Impact of combined anaesthesia in overall survival of patients admitted for Whipple procedure
	S. Costa1, R. Fonseca,2, A. Araujo3, C. Santos4, J. Mendes3, D. Castro4, C. Roriz5, L. Pereira6, E. Valente2
	1Intensive Care, Hospital Santo André-Hospital Distrital de Leiria, Leiria, Portugal; 2Anesthesiology, Hospital Santo André-Hospital Distrital de Leiria, Leiria, Portugal; 3Intensive Care Unit, Centro Hospitalar de Leiria (CHL), Hospital de Santo André (H
	Correspondence: S. Costa 



	001223The effect of Nefopam on postoperative pain and patients’ satisfaction in geriatric patients with spinal stenosis undergoing spinal surgery: A double-blind, randomized study
	E. Choi1, SJ. Park2, YS. Lee1, JM. Lee.1
	1Department of Anesthesiology and Pain Medicine, Korea University Ansan Hospital, Gyeonggi-do, Republic of Korea; 2Department of anesthesiology and pain medicine, Korea University Guro Hospital, Korea University College of Medicin, Seoul, Republic of Kore
	Correspondence: E. Choi 



	001245Cyclic heating and cooling of an anesthetic reflector considerably improves its efficiency
	PLF. Meis1, A. Meiser1, P. Daume1, D. Brauchle1, T. Volk1, A. Kermad.1
	1Department of Anaesthesiology, Intensive Care Medicine and Pain Therapy, Saarland University Hospital, Homburg, Germany
	Correspondence: P. L. F. Meis 



	001258Use of military anti-shock trousers in resuscitation of acute circulatory failure patients in intensive care unit
	P. Boontoterm1, P. Fuengfoo1, S. Sakoolnamarka1
	1Surgery, Phramongkutklao Hospital, Bangkok, Thailand
	Correspondence: P. Boontoterm 



	001276Early primary hemostasis dysfunction during Extracorporeal Life Support. A rapid diagnostic approach with therapeutical guidance intentions
	S. Fernandez,1, AB. Moreno-Castaño2, E. Sandoval3, M. Pino2, S. Samanbar4, L. Bonastre2, P. Molina2, H. Ventosa-Capell5, G. Escolar2, E. Sancho1, A. Téllez1, JM. Nicolás1, M. Diaz-Ricart2, P. Castro1
	1Medical Intensive Care Unit, Hospital Clínic of Barcelona, Barcelona, Spain; 2Hematopathology, Pathology Department, Centre de Diagnostic Biomèdic (cdb), Hospital Clínic of Barcelona, Barcelona, Spain; 3Department of Cardiovascular Surgery, Hospital Clín
	Correspondence: P. Castro 



	Anaesthesia & Peri-operative Medicine 9
	001297Proteome analysis of COVID-19 patients in intensive care with and without delirium
	A. Edel1, J. Sreekanth1, M. Ralser2, A. Freiwald2, F. Kurth3, M. Mülleder4, C. Spies1
	1Department of Anesthesiology and Operative Intensive Care Medicine, Charité-Universitätsmedizin Berlin (CCM, CVK), Berlin, Germany; 2Institute of Biochemistry, Charité-Universitätsmedizin Berlin, Berlin, Germany; 3Department of Internal MedicineInfectiou
	Correspondence: A. Edel 



	001321Effect of noradrenaline on propofol-induced mitochondrial dysfunction in human skeletal muscle cells
	A. Krajcova1, C. Skagen2, V. Dzupa3, T. Urban1, A. Rustan2, K. Jiroutkova1, B. Bakalar1, H. Thoresen2, F. Duska1
	1Department of Anaesthesia and Intensive Care Medicine, 3rd Faculty of Medicine, Charles University, Prague, Czech Republic; 2Department of Pharmacy, University of Oslo, Oslo, Norway; 3Department of Orthopaedics and Traumatology, 3rd Faculty of Medicine, 
	Correspondence: A. Krajcova 



	001331Perioperatively acquired weakness (POAW): an observational trial
	J. Wölfle1, F. Rebetzky2, G. Lachmann2, S. Weber-Carstens2, T. Wollersheim2
	1Anaethesiology and Operative Intensive Care Medicine (ccmcvk), Charité-Universitätsmedizin Berlin, Berlin, Germany; 2Anaethesiology and Operative Intensive Care Medicine (ccmcvk), Charité-Universitätsmedizin Berlin, Charitéplatz 1, 10,117 Berlin, Germany
	Correspondence: T. Wollersheim 



	001338Changes in sleep quality among ICU survivors
	J. Lee1, HY. Lee2, SM. Lee3
	1Internal Medicine, Seoul National University Hospital, Seoul, Republic of Korea; 2Critical Care Medicine, Seoul National University Hospital, Seoul, Republic of Korea; 3Department of Pulmonary and Critical Care, Seoul National University Hospital and Seo
	Correspondence: J. Lee 



	001340A comparison of the total intraoperative fluid administered by goal directed fluid therapy and conventional fluid therapy in isolated traumatic brain injury patients undergoing early decompressive craniectomy—a prospective randomized controlled tria
	A. Hazarika1, D. Jonna2, B. N3, N. Kaloria3, P. Junghare.3
	1Anaesthesia and Intensive Care, Post Graduate Institute of Medical Education & Research, Chandigarh, Chandigarh, India; 2Anaesthesia & Critical Care, Post Graduate Institute of Medical Education & Research, Chandigarh, Chandigarh, India; 3Anaesthesia, Po
	Correspondence: A. Hazarika 



	001348Inhalation sedation with sevoflurane is safe and effective in critical patients with COVID-19 pneumonia and ARDS
	JM. Gómez1, P. García Olivares1, C. Alvarez1, R. Ruiz1, JA. Peral1, JC. Barrios1
	1Intensive Care Unit, H.G.U Gregorio Marañón, Madrid, Spain
	Correspondence: C. Alvarez 



	001401The first four pandemic waves of SARS-COV-2 in patients admitted to intensive care unit and association with outcome
	AT. Mazzeo1, V. Tripodi1, C. Maccarrone1, E. Trimarchi1, M. Calabrese1, O. Merlo1, A. Caruso1, F. Manti1, AF. Neri1, I. Salamone2, G. Trimarchi3, A. David1
	1Anesthesia and Intensive Care, Università degli Studi di Messina, Messina, Italy; 2Radiology Department, Università degli Studi di Messina, Messina, Italy; 3Biostatistics, Università degli Studi di Messina, Messina, Italy
	Correspondence: A.T. Mazzeo 



	001402Retrospective analysis Undertaken for the Patients Treated for Unexplained Retroperitoneal abdominal pain in the Emergency Department (RUPTURED)—Abdominal Aortic Aneurysm (AAA) arm RUPTURED-ARM
	A. Ravichandran1, T. Mrozeck2, T. Chan2, R. Al-Idari.3
	1Intensive Care, Blackpool Victoria Hospital, Blackpool, United Kingdom; 2General Surgery, Blackpool Victoria Hospital, Blackpool, United Kingdom; 3Emergency Medicine, Blackpool Victoria Hospital, Blackpool, United Kingdom
	Correspondence: A. Ravichandran 



	001409Comparing routine with expert delirium screening in critically ill patients: a secondary analysis of data from the prospective, multicenter EuMAS study
	M. Rosenthal1, N. Paul1, J. Grunow1, C. Spies1, V. Page,2, J. Hanison,3, B. Patel4, A. Rosenberg5, R. Von Haken6, U. Pietsch7, C. Waydhas8, P. Schellongowski9, M. Sander10, S. Piper11, D. Conway12, A. Totzeck13, B. Weiss14
	1Department of Anesthesiology and Intensive Care Medicine, Charité-Universitätsmedizin Berlin, Berlin, Germany; 2Department of Anaesthesia, Watford General Hospital, Watford, United Kingdom; 3Critical Care, Manchester Royal Infirmary, Manchester, United K
	Correspondence: M. Rosenthal 



	001424Application of the ABCDEF bundle in patients with covid-19 pneumonia and its consequences in survivors one year after discharge
	E. Abril Palomares1, A. Pavalascu1, Á. Algaba Calderón1, ÁL. Córdoba Sánchez1, MÁ. Estévez Hidalgo1, EM. Gómez Peñalver1, ME. González González1, C. Muñoz De Cabo1, G. Navarro Velasco1, L. Riesco De Vega1, I. Rodado Muñoz1, DO. Stanescu1, N. Moliner Arreb
	1Critical Care, Hospital de Torrejón, Torrejón de Ardoz, Spain
	Correspondence: E. Abril Palomares 



	Acute Respiratory Failure 1
	000021Outcomes of critically ill patients with COVID-19 hypoxic respiratory failure. Is non-invasive mechanical ventilation a wise choice?
	J. Gonzalez Londoño1, A. Baró Serra1, JM. Morales Pedrosa1, M. Lopez Alabert1, JM. Sirvent Calvera2
	1Intensive Care Medicine, Hospital de Santa Caterina, Salt, Spain; 2Intensive Care Medicine, Hospital Universitari de Girona Dr Josep Trueta, Girona, Spain
	Correspondence: J. Gonzalez Londoño 



	000035Impact of extra-respiratory stimulations on dyspnea in critically ill mechanically ventilated patient: the sensopnea 2 study
	C. Bureau1, MC. Niérat2, M. Decavèle1, L. Dangers1, M. Cantier1, S. Virolle,1, R. Deleris1, J. Delemazure1, J. Mayaux1, M. Dres1, T. Similowski3, A. Demoule1
	1Service de Médecine Intensive-Réanimation-r3s, University Hospitals Pitié Salpêtrière-Charles Foix, Paris, France; 2Inserm, UMRS1158 Neurophysiologie Respiratoire Expérimentale et Clinique, Sorbonne Université, Paris, France; 3Département r3s, University
	Correspondence: C. Bureau 



	000037Impact of emotional stimulations on thirst in critically ill mechanically ventilated patient
	C. Bureau1, T. Similowski2, A. Demoule1
	1Service de Médecine Intensive-Réanimation-r3s, University Hospitals Pitié Salpêtrière-Charles Foix, Paris, France; 2Département r3s, University Hospitals Pitié Salpêtrière-Charles Foix, Paris, France
	Correspondence: C. Bureau 



	000068Improvement of interobserver agreement of ARDS diagnosis by adding additional imaging and a confidence scale
	L. Hagens1, F. Van Der Ven1, N. Heijnen2, M. Smit1, H. Gietema,3, S. Gerretsen,3, M. Schultz1, D. Bergmans,3, R. Schnabel,3, L. Bos,1
	1Department of Intensive Care, Amsterdam UMC, Locatie AMC, Amsterdam, Netherlands; 2Department of Intensive Care, Academic Hospital Maastricht, Maastricht, Netherlands; 3Department of Radiology and Nuclear Medicine, Academic Hospital Maastricht, Maastrich
	Correspondence: L. Hagens 



	000080Predictors of effectiveness of HFNC oxygenation in severe SARS-COV2 pneumonia in non-ICU hospital wards
	EM. Tzouanatou1, E. Kyriazopoulou1, G. Kranidiotis1, L. Velentza1, A. Stamati1, P. Mavroudis1, EN. Giankou1, C. Sidiropoulou1, M. Kasidiaraki1, G. Loizos1, G. Linardaki1, E. Efstratiadi1, E. Kapetanakis1, G. Chrysos1, E. Giannitsioti1, S. Gerakari1
	1Covid-19 Department, TZANEIO General Hospital, Piraeus, Greece
	Correspondence: E. GIANNITSIOTI 



	000095Benefits of the intellectual mechanical ventilation modes in patients with obesity
	R. Komnov1, A. Eremenko1, M. Fominukh1, A. Alferova1, D. Ryabova1, S. Gerasimenko1, P. Titov1, E. Koshek1
	1Cardiac Intencive Care Unit, Petrovsky National Research Center of Surgery, Moscow, Russia
	Correspondence: R. Komnov 



	000128Inhaled nitric oxide use in mechanically ventilated COVID-19 ARDS patients
	M. Kerolos1, P. Rabin1, A. Gill2, E. Ritz,1, A. Khan,3, J. Du-Fay-De-Lavallaz,1, J. Gomez,4, M. Ruge,5, K. Williams6, K. Marinescu,6, A. Volgman,6, T. Suboc,6
	1Internal Medicine, Rush University Medical Center, Chicago, United States of America; 2Internal Medicine, University of Nevada, Las Vegas, Las Vegas, United States of America; 3Pulmonary & Critical Care Medicine, Rush University Medical Center, Chicago, 
	Correspondence: M. Kerolos 



	000161Safety and feasibility of high-flow nasal oxygen therapy for severe COVID-19 outside the ICU setting
	T. Janssen1, Y. Türk2, Y. Aga3, S. Baart,4, D. Boer5, W. Hanselaar,6, O. Hoiting7, J. Hölters,8, M. Dieperink,9, W. Jacobs10, V. Versluijs11, R. Hoek,12, J. Elderman,13, A. Dubois,14, S. Achterberg,15, S. Stads16, R. Heller,17, HE. Endeman1, EJ. Wils,18
	1Intensive Care, Erasmus University Medical Center, Rotterdam, Netherlands; 2Respiratory Medicine, Franciscus Gasthuis, Rotterdam, Netherlands, Rotterdam, Netherlands; 3Intensive Care, Franciscus Gasthuis & Vlietland, Rotterdam, Netherlands; 4Department o
	Correspondence: T. Janssen 



	000230Influence of patient’s position on esophageal and transpulmonary pressure
	G. Fouqué1, J. Hagry1, C. Lai1, R. Shi1, D. Rosalba1, X. Monnet2, T. Pham1
	1Médecine Intensive-Réanimation, Bicetre Hospital, Le Kremlin-Bicêtre, France; 2Médecine Intensive-Réanimation, Inserm UMR s_999, fhu Sepsis, Groupe de Recherche Carmas, Bicetre Hospital AP-HP Université Paris-Saclay DMU CORREVE, Le Kremlin-Bicêtre, Franc
	Correspondence: G. Fouqué 



	Acute Respiratory Failure 2
	000022Non-invasive ventilation trial in patients with ARDS caused by COVID-19. Are we harming our patients by trying?
	J. Gonzalez Londoño1, M. Lopez Alabert2, JM. Morales Pedrosa2, A. Baró Serra2, M. Lladó Vilar3, JM. Sirvent Calvera.1
	1Intensive Care Medicine, Hospital Universitari de Girona Dr Josep Trueta, Girona, Spain; 2Intensive Care Medicine, Hospital de Santa Caterina, Salt, Spain; 3Intensive Care Medicine, Hospital Universitari de Girona Doctor Josep Trueta, Girona, Spain
	Correspondence: J. Gonzalez Londoño 



	000058HucMSCs derived exosomal LINC02154alleviates acute lung injury and fibrosis through interacting with FTO to promote PTEN degradation
	W. Yang1, P. Ling2, J. Jiehan3, P. Yating4, Z. Li4, Q. Qingwu4, L. Qingqing4, Z. Zhi Ruo4, W. Yaohui4, T. De4, X. Yun4, Z. Rui4, L. Hong4, K. Xiao4
	1Department of Pathology, The Second Xiangya Hospital of Central South University, Changsha City, China; 2Department of Respiratory Disease, Zhejiang Provincial People’s Hospital, Hangzhou City, China; 3Department of Pulmonary and Critical Care Medicine, 
	Correspondence: K. Xiao 



	000088Pre-hospital inhaled corticosteroids use and hospital mortality of COVID-19: results from the international viral infection and respiratory illness universal study (VIRUS)
	T. Koritala1, V. Bansal2, H. Mushtaq3, A. Khedr3, S. Khan3, N. Perkins4, K. Belden5, AB. Christie6, V. Banner-Goodspeed7, A. K. Khanna8, R. Cartin-Ceba9, D. Armaignac10, M. Kaufman11, A. Tekin12, V. Kumar13, W. Allan14, G. Ognjen15, P. D. Juan2, R. Kashya
	1Hospital Medicine, Mayo Clinic Health System, Mankato, United States of America; 2Internal Medicine, Mayo Clinic, Rochester, United States of America; 3Internal Medicine, Mayo Clinic Health System, Mankato, United States of America; 4Medicine, Prisma Hea
	Correspondence: E. Festic 



	000159WIND classification open compared to ICC classification for weaning outcome in COVID-19 patients
	I. Saez de la Fuente1, A. Marcos-Morales2, E. Alvaro Valiente3, R. Munoz-Calahorro1, S. Chacón Alves4, A. Lesmes González De Aledo5, Z. Molina-Collado1, S. Temprano Vazquez6, JÁ. Sanchez Izquierdo1
	1Critical Care, University Hospital 12 de Octubre, Madrid, Spain; 2Intensive Care, Hospital Doce de Octubre, Madrid, France; 3Medicina Intensiva, Hospital Universitario 12 de Octubre, Avenida de Córdoba, Madrid, Spain, Madrid, Spain; 4Intensive Care Unit,
	Correspondence: I. Saez de la Fuente 



	000208Ultra-Lung-Protective multimodal Ventilation does not decrease Biotrauma in Severe ARDS patients on veno-venous ECMO: a Prospective Randomized Controlled Study.
	C. Guervilly1, T. Fournier1, J. Chommeloux2, L. Arnaud3, C. Pinglis1, K. Baumstarck4, M. Boucekine4, S. Tardoski-Leblanc5, S. Valera1, C. Sanz1, M. Adda1, M. Bobot1, F. Daviet1, I. Gragueb-Chatti1, JM. Forel1, A. Roch1, S. Hraiech1, M. Schmidt2, R. Lacroi
	1Intensive Care and ECMO Center, Hospital Nord, Marseille, France; 2Intensive Care and ECMO Center, University Hospitals Pitié Salpêtrière-Charles Foix, Paris, France; 3Hematology and Hemostasis Laboratory, Marseille University Hospital Timone, Marseille,
	Correspondence: C. Guervilly 



	000257Technical performances of ventilators during noninvasive ventilation: a bench study
	C. Caillard1, E. Fresnel2, E. Artaud-Macari3, A. Cuvelier3, F. Tamion4, M. Patout5, C. Girault4
	1Intensive Care Unit, Hospital _ _ Center Intercommunal-Elbeuf Louviers Val De Reuil, Saint-Aubin-lès-Elbeuf, France; 2Institute for Research and Innovation in Biomedicine (irib), KerNel Biomedical, Bois-Guillaume, France; 3Respiratory Department, Hospita
	Correspondence: C. Caillard 



	000262Talc pleurodesis for recurrent pneumothorax in COVID-19 requiring mechanical ventilation: a case series
	K. Albrektson1, P. Teixeira1, E. Sheehan1
	1Internal Medicine, University of New Mexico, Albuquerque, United States of America
	Correspondence: K. Albrektson 



	000285Electron microscopy study of postmortem biopsies of COVID-19 patients in a tertiary ICU in Spain
	Á. Vidal González1, AM. Vicente Montaña2, CP. Mariona2, JJ. Paez Vargas1, D. Robaglia1, S. Sánchez Bernal1, J. Fortes Alen3, M. Górgolas4, M. Piris3, L. Prieto Pérez4
	1Intensive Care Medicine, Hospital Universitario Fundación Jiménez Díaz, Madrid, Spain; 2Centro Nacional de Microscopia Electronica, Complutense University of Madrid, Madrid, Spain; 3Pathological Anatomy, Hospital Universitario Fundación Jiménez Díaz, Mad
	Correspondence: Á. Vidal González 



	000292Impact of non-invasive ventilatory support strategy used during acute respiratory failure by SARS-COV-2
	FJ. Parrilla1, A. Castellví-Font1, M. Campano1, A. Rodriguez2, JC. Ballesteros3, S. Sancho4, L. Socias5, E. Díaz6, A. Albaya Moreno7, JR. Masclans Enviz1, M. Restrepo8, J. Marin-Corral.1
	1Critical Care Department, Hospital del Mar de Barcelona, GREPAC (Grup d’Investigació en Patologia Crítica)-IMIM, Barcelona, Spain; 2UCI, Hospital Universitari de Tarragona Joan XXIII, IISPV, CIBERES, Tarragona, Spain; 3Intensive Care Medicine, Salamanca 
	Correspondence: F. J. Parrilla 



	000314Sub-phenotype identification in SARS- COV-2 infected adult patients with ARDS by latent profile analysis: a retrospective study
	S. Maitra1, PR. Nair2, D. Haritha1, T. Khan1, G. Mini2, K. Girish2, K. Sanyal1, S. Bhattacharjee1, DK. Baidya2, BR. Ray1, KA. Rahul1, M. Soneja3, A. Aravindan1, R. Subramaniam.1
	1Anaesthesia, Critical Care and Pain Medicine, All India Institute Of Medical Sciences, New Delhi, India; 2Anaesthesia, Pain Medicine and Critical Care, All India Institute of Medical Sciences, New Delhi, New Delhi, India; 3Medicine, All India Institute O
	Correspondence: S. Maitra 



	Acute Respiratory Failure 3
	000036Increasing sweep gas flow through the membrane lung reduces dyspnea and respiratory drive in veno-arterial ECMO patients: the DysCO 2 study
	C. Bureau1, M. Schmidt2, MC. Niérat3, L. Dangers1, S. Clerc1, V. Jousselin1, J. Mayaux1, E. Morawiec1, A. Combes2, T. Similowski4, A. Demoule1
	1Service de Médecine Intensive-Réanimation-r3s, University Hospitals Pitié Salpêtrière-Charles Foix, Paris, France; 2Service de Médecine Intensive-Réanimation, ICAN, Institut de Cardiologie, University Hospitals Pitié Salpêtrière-Charles Foix, Paris, Fran
	Correspondence: C. Bureau 



	000113Alternatives to conventional invasive ventilation in viral acute respiratory distress syndrome: a systematic review and meta-analysis
	FL. Carreño Hernandez1, Y. Cardenas2, D. Abondano3, S. Prieto4, J. Gaitan5, A. Beltran.6
	1Maestría en Epidemiología  Medicina Critica y Cuidado Intensivo, Fundacion Santa Fe de Bogota University Hospital  Universidad de Los Andes, Bogotá, Colombia; 2Medicina Critica y Cuidado Intensivo, Fundacion Santa Fe de Bogota University Hospital, Bogotá
	Correspondence: F.L. Carreño Hernandez 



	000242Mechanical power at study-end correlates with neuroinflammation in moderate-ARDS pigs ventilated for 12 h
	T. Bassi1, E. Rohrs2, K. Fernandez2, M. Nicholas2, J. Wittmann2, M. Ornowska3, M. Gani1, D. Evans1, S. Reynolds2
	1Research, Lungpacer Medical USA Inc., Exton, United States of America; 2Critical Care, Fraser Health Authority, New Westminster, Canada; 3BPK, Simon Fraser University, Burnaby, Canada
	Correspondence: T. Bassi 



	000272Trends in mortality, treatment, and costs of management of acute respiratory distress syndrome in South Korea: analysis of data between 2010and 2019
	S. In-Ae1, Y. Subin1, N. Sunwoo1, H. Jung-Won1
	1Anesthesiology and Pain Medicine, Seoul National University Bundang Hospital, 성남시, Republic of Korea.
	Correspondence: S. In-Ae 



	000294Lung injury scores are correlated with mechanical power in a moderate-ARDS preclinical model
	E. Rohrs1, T. Bassi2, K. Fernandez1, M. Nicholas1, M. Ornowska3, J. Wittmann4, M. Gani5, S. Reynolds3
	1Critical Care, Fraser Healthy Authority, New Westminster, Canada; 2Research, Lungpacer Medical Inc., Vancouver, Canada; 3Physiology, Simon Fraser University, Burnaby, Canada; 4Critical Care, Fraser Health Authority, New Westminster, Canada; 5Research, Lu
	Correspondence: E. Rohrs 



	000339Risk factors for intubation after more than one attempt in critically ill patients: Spanish prospective multicenter study on intubation in critically ill patients (INTUPROS)
	JL. García-Garmendia1, E. García-Prieto,2, F. Onieva Calero3, V. Sagredo Meneses4, E. Rodriguez-Ruiz5, A. Abella Alvarez6, RÁ. Bohollo-Austria7, E. Gordillo Escobar8, JR. Jiménez Del Valle9, J. Garnacho Montero8, J. Trenado Alvarez10, F. Gordo Vidal.6
	1Intensive Care Unit, Hospital San Juan de Dios del Aljarafe, Bormujos, Sevilla, Spain; 2Intensive Care Unit, Hospital Universitario Central de Asturias, Oviedo, Spain; 3Intensive Care Unit, Hospital Universitario Reina Sofia, Córdoba, Spain; 4Intensive C
	Correspondence: J.L. García-Garmendia 



	000354Non-invasive electromagnetic phrenic nerve stimulation to generate diaphragm contraction with effective Tidal volume in anesthetized patients—a proof-of-concept study
	A. Panelli1, J. Grunow1, HG. Bartels1, MA. Verfuß1, S. Krause2, T. Niederhauser2, S. Weber-Carstens1, SJ. Schaller3
	1Department of Anesthesiology and Operative Intensive Care Medicine (cvk, ccm), Charité-Universitätsmedizin Berlin, Berlin, Germany; 2Institute for Human Centered Engineering, Bern University of Applied Sciences, BielBienne, Switzerland; 3Department of An
	Correspondence: A. Panelli 



	000361Temporal trends of representation and outcomes of racial minorities in therapeutic clinical trials of acute respiratory distress syndrome
	E. Papoutsi1, A. Zacharis1, N. Athanasiou1, VG. Giannakoulis1, C. Routsi1, A. Kotanidou1, I. Siempos1
	11st Department of Critical Care Medicine and Pulmonary Services, National and Kapodistrian University of Athens, Athens, Greece
	Correspondence: E. Papoutsi 



	000381The use of inhaled nitric oxide (iNO) in Covid-19 ARDS patients: a French retrospective registry
	A. Mekontso Dessap1, L. Papazian2, M. Schaller3, S. Nseir4, M. Slama5, M. Gainnier,6, K. Kuteifan7, JL. Teboul8, JF. Timsit9, B. Mégarbane10, L. Haudebourg11, JF. Ramirez-Gil12, P. Houeto12, L. lecourt13, A. Mercat14, A. Vieillard-Baron.15
	1Intensive Care, H Mondor, Créteil, France; 2Réanimation des Détresses Respiratoires et Infections Sévères, Hôpital Nord APHM, Marseille, France; 3Real Word Evidence, Air Liquide Santé International, Bagneux, France; 4ICU, Chu De Lille, Lille, France; 5Me
	Correspondence: L. lecourt 



	000407Withdrawing life-support treatment in critical ill due to COVID-19
	A. Pedrosa Guerrero1, G. Morales Varas1, V. Pais Sánchez-Malingre1, P. Rodríguez Villamizar1, A. Calle Flores1, M. Buj Vicente1, R. Padilla1, MJ. Sánchez Carretero1, FJ. Moran Gallego1, G. Alonso Gómez1, E. Alonso Ciria1, M. Márquez Doblas.1
	1Intensive Care Unit, Hospital General Universitario de Toledo, Toledo, Spain
	Correspondence: V. Pais Sánchez-Malingre 



	Acute Respiratory Failure 4
	000069Should we routinely use NIVCPAP or HFNO post TAAA surgery to reduce the incidence of PPCS? Single-centre observational study
	S. Cook1, C. Corredor1, N. Scott1, M. Regencio1, A. Lpez-Marco1, A. Oo1
	1Critical Care, St Bartholomew’s Hospital, London, United Kingdom
	Correspondence: S. Cook 



	000259The effects of anti-C5a antibody vilobelimab on several biomarkers: an explorative study
	E. Lim1, A. P. J. Vlaar1, L. Bos1, M. Habel2, Z. Xu2, M. Brouwer3, D. Van De Beek3, S. de Bruin1
	1Intensive Care Medicine, Amsterdam UMC location University of Amsterdam, Amsterdam, Netherlands; 2Preclinical R&D and qc, InflaRx GmbH, Jena, Germany; 3Neurology, Amsterdam UMC location University of Amsterdam, Amsterdam, Netherlands
	Correspondence: E. Lim 



	000327Dexamethasone versus methylprednisolone in COVID19 critically ill patients: a multicenter propensity score matching study
	O. Aljuhani1, K. Ghazwa2, FA. Ali3, EA. Faisal4, V. Ramesh5, A. Amjad6, M. Aldhaeefi7, AA. Abeer8, K. Al Sulaiman9
	1College of Pharmacy, Clinical Pharmacy, King Abdulaziz University, Jeddah, Saudi Arabia; 2College of Pharmacy, Princess Nourah Bint Abdul Rahman University, Riyadh, Saudi Arabia; 3Pharmaceutical Care Services, King Khalid Hospital, Hail, Saudi Arabia; 4C
	Correspondence: O. Aljuhani 



	000358Diaphragmatic thickness in patients receiving PRVC ventilation and SIMV: a randomized controlled trial
	S. Bhattacharjee1, DK. Baidya2, KD. Soni3, S. Maitra1, RK. Batra.1
	1Anaesthesia, Critical Care and Pain Medicine, All India Institute Of Medical Sciences, New Delhi, India; 2Anaesthesia, Pain Medicine and Critical Care, All India Institute of Medical Sciences, New Delhi, New Delhi, India; 3Critical Care Services, AIIMS J
	Correspondence: S. Bhattacharjee 



	000403Increased mortality in patients with acute respiratory failure of undetermined etiology
	K. Kim1, J. Lee2
	1Department of Internal Medicine, Seoul St. Mary’s Hospital, College of Medicine, The Catholic University of Korea, Seoul, Republic of Korea; 2Division of Pulmonary, Allergy and Critical Care, Seoul St. Mary’s Hospital, College of Medicine, The Catholic U
	Correspondence: K. Kim 



	000411Biotrauma and organ dysfunction caused by driving pressure, mechanical power and other ventilator-induced lung injury parameters
	E. Enric1, F. Miquel2, A. Artigas3, R. Mellado Artigas4, C. Ferrando5, M. Camprubí-Rimblas6, A. Motos7, A. Palomeque2, A. Ceccato8, G. Li Bassi9, R. Andrea10, A. Téllez,11, J. Fernandez12, R. Lopez-Adalid2, L. Bueno2, A. Torres7
	1Critical Care Department from Anesthesiology, Hospital Clínic de Barcelona, Barcelona, Spain; 2Pulmonology and Respiratory Critical Care, Hospital Clínic de Barcelona, Barcelona, Spain; 3Department of Intensive Care Medicine, Corporacion Sanitaria Univer
	Correspondence: E. Enric 



	000432Role of veno-arterial-venous extracorporeal membrane oxygenation as a bridge to lung transplantation
	S. Kim1, AL. Woo1, SY. Kim1, MS. Park1, JG. Lee2, HC. Paik2, SH. Lee1
	1Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, Severance Hospital, Yonsei University College of Medicine, Seoul, Republic of Korea; 2Department of Thoracic and Cardiovascular Surgery, Severance Hospital, Yonsei Univers
	Correspondence: S. Kim 



	000445May the antigen-based test predict COVID-19 patients’ outcome?
	M. Anderloni1, L. Acciaro1, A. Benedicente1, R. Micheletto1, A. Conti1, A. M. Olivieri1, L. Gottin2, E. Polati3, K. Donadello1
	1Anesthesia and Intensive Care b br Unit, University of Verona, AOUI-University Hospital Integrated Trust of Verona, Verona, Italy; 2Cardio-Thoracic Anesthesia and Intensive Care, University of Verona, AOUI-University Hospital Integrated Trust of Verona, 
	Correspondence: K. Donadello 



	000449Airway pressure release ventilation (APRV) versus Biphasic positive airway pressure ventilation (BPAP) in Coronavirus disease-19 (COVID-19) associated ARDS: Should transpulmonary pressure-monitoring be mandatory?
	SE. Stoll1, T. Leupold1, F. Dusse1, A. Mathes.1
	1Anesthesiology and Intensive Care Medicine, University Hospital Cologne, Cologne, Germany
	Correspondence: S.E. Stoll 



	000468COVID-19 associated coagulation abnormalities in patients treated with VV-ECMO support as assessed by viscoelastic methods: a sub-cohort of the HEMOCOV study
	D. Correia1, AR. Bento Rodrigues2, CJ. Correia,3, A. Rodrigues,3, T. Domingues,4, A. Garção,3, CL. Pereira,3, DJG. Nobre2, JM. Ribeiro,2
	1Serviço de Medicina Intensiva, Centro Hospitalar Universitário Lisboa Norte, Lisboa, Portugal; 2Intensive Medicine Department, Centro Hospitalar Universitário Lisboa Norte, Lisboa, Portugal; 3Transfusion Medicine Department, Centro Hospitalar Universitár
	Correspondence: D. Correia 



	Acute Respiratory Failure 5
	000177Clinical characteristics, treatments and mortality during the first four waves: a nationwide comparative cohort study of critically ill COVID-19 patients in the Netherlands
	MA. Slim1, B. Appelman2, H. Peters-Sengers2, M. Müller1, APJ. Vlaar1, LA. Van Vught1, J. Wiersinga.2
	1Intensive Care Medicine, Amsterdam UMC, Locatie AMC, Amsterdam, Netherlands; 2Center for Experimental and Molecular Medicine, Amsterdam UMC, Locatie AMC, Amsterdam, Netherlands
	Correspondence: M.A. Slim 



	000342Use of lung ultrasound for assessment of lung recruitment in patients with ARDS
	S. Rafat1
	1Critical Care, Health Ministry, Menof, France
	Correspondence: S. Rafat 



	000409Impact of veno-venous ECMO blood flow on transpulmonary thermodilution measures during acute respiratory distress syndrome
	E. Guérin1, T. Frapard1, L. Le Fèvre1, T. Sahnoun1, CE. Luyt1, A. Combes1, N. Brechot1
	1Medical ICU, la Pitié-Salpêtrière, APHP, Paris, France
	Correspondence: E. Guérin 



	000437Characteristics of the continuously recorded mechanical power and its associated clinical outcomes in medical patients with respiratory failure (CORE POWER) study. (A pilot study)
	A. Kasemchaiyanun1, D. Junhasavasdikul1, P. Theerawit1
	1Medicine, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok, Thailand
	Correspondence: A. Kasemchaiyanun 



	000465Influence of nasotracheal versus orotracheal intubation on sedation and ventilation: a retrospective cohort study
	S. Gilmour1, PA. Tariparast1, S. Kluge1, J. Grensemann1
	1Intensive Care Medicine, University Medical Center Hamburg-Eppendorf, Hamburg, Germany
	Correspondence: S. Gilmour 



	000478A pilot randomized controlled trial for ozanimod therapy in hospitalized COVID-19 patients
	D. Marsolais1, N. Châteauvert1, P. Blais-Lecours1, P. Rola2, T. Nguyen3, F. Lellouche1
	1Research Center, University Institute of Cardiology and Respirology of Quebec, Québec, Canada; 2Critical Care, Santa Cabrini Hospital, CIUSSS EMTL, Montreal, Canada; 3Biologie Médicale, Cite-de-la-Sante Hospital, CISSS de Laval, Laval, Canada
	Correspondence: F. Lellouche 



	000488Non-invasive electromagnetic phrenic nerve stimulation: the role of the distance to the initial stimulation points in generating a tidal volume
	MA. Verfuß1, A. Panelli1, J. Grunow1, HG. Bartels1, S. Weber-Carstens1, SJ. Schaller2
	1Department of Anesthesiology and Operative Intensive Care Medicine (cvk, ccm), Charité-Universitätsmedizin Berlin, Berlin, Germany; 2Department of Anaesthesiology and Operative Intensive Care Medicine (cvk, ccm), Charité-Universitätsmedizin Berlin, Berli
	Correspondence: M.A. Verfuß 



	000497A silver bullet? The HACOR score may predict CPAP failure in COVID-19 disease
	J. Hooker1, T. Duhre2, C. Nicholl2, K. Ross1, T. Watson1, J. Mccarthy1, A. Clark2, P. O’brien1
	1Critical Care, University Hospital Crosshouse, Kilmarnock, United Kingdom; 2Anaesthetics, University Hospital Crosshouse, Kilmarnock, United Kingdom
	Correspondence: J. Hooker 



	000506Assessing respiratory mechanics during assisted mechanical ventilation: the “sinking iceberg” effect
	M. Docci1, E. Rezoagli1, M. Teggia Droghi2, G. Foti2, G. Bellani2
	1School of Medicine and Surgery, University of Milano-Bicocca, Monza, Italy; 2Department of Emergency and Intensive Care, ASST Monza, University Of Milano-Bicocca, Monza, Italy
	Correspondence: M. Docci 



	Acute Respiratory Failure 6
	000290Effectiveness of vibratory physiotherapeutic methods for respiratory rehabilitation after cardiac surgery
	D. Ryabova1, A. Alferova1, M. Levitskaya1, A. Eremenko2
	1Cardiac Intensive Care Unit, Petrovsky National Research Center of Surgery, Moscow, Russia; 2Intensive Care Unit, Russian Research Center of Surgery, Moscow, Russia
	Correspondence: D. Ryabova 



	000413Changes in Diaphragm Thickness during Mechanical Ventilation: A Comparison of Covid-19 versus non-Covid-19 Patients
	CL. Batista1, R. Dib,1, K. Tavares Timenetsky2, CER. Afonso2, FS. Leite,1, RCDF. Chaves,3, CS. Valente Barbas4
	1Intensive Care Unit, Albert Einstein Israelite Hospital, São Paulo, Brazil; 2Critically Ill, Hospital Israelita Albert Einstein, São Paulo, Brazil; 3ICU, Hospital Israelita Albert Einstein, São Paulo, Brazil; 4Department of Critical Care Medicine, Albert
	Correspondence: C.L. Batista 



	000471Awake prone position in COVID-19 patients with helmet CPAP: effects on gas exchange, respiratory mechanics, and distribution of ventilation
	M. Locatelli1, D. Ottolina1, D. Slobod2, T. Fossali1, A. Veronese1, E. Ballone1, B. Borghi1, R. Rech1, A. Castelli1, E. Catena1, R. Colombo1
	1Division of Anesthesia and Intensive Care, ASST Fatebenefratelli Sacco—Ospedale Luigi Sacco, Milan, Italy; 2Anesthesia and Critical Care Medicine, Fondazione IRCCS Ospedale Maggiore Policlinico, Milan, Italy
	Correspondence: T. Fossali 



	000489The Effect of INTELLiVENT–ASV on Oxygenation, FiO2 and PEEP in Critically Ill Invasively Ventilated Patients
	LA. Buiteman-Kruizinga1, AM. Tsonas2, M. Botta,2, AA. Guseva2, NA. Serpa3, M. Schultz2, F. Paulus2
	1Intensive Care, Reinier de Graaf Gasthuis, Delft, Netherlands; 2Intensive Care, Amsterdam UMC, Locatie AMC, Amsterdam, Netherlands; 3Australian and New Zealand Intensive Care Research Centre, Monash University, Melbourne, Australia
	Correspondence: L.A. Buiteman-Kruizinga 



	000520Development and Validation of a Prediction Model for Acute Respiratory Distress Syndrome in Coronavirus Disease-2019: Updated Lung Injury Prediction Score
	A. Tekin1, S. Qamar2, M. Sharma1, R. Singh1, M. Malinchoc3, V. Bansal4, N. Deo5, M. Bogojevic4, DJ. Valencia Morales1, S. Zec4, N. Zorko4, N. Sharma6, A. Lal4, V. Kumar7, R. Kashyap1, AJ. Walkey8, JP. Domecq6, H. Yadav4, G. Ognjen4, O. Yewande4
	1Anesthesiology, Mayo Clinic, Rochester, United States of America; 2Post-baccalaureate Research Education Program, Mayo Clinic, Rochester, United States of America; 3Biostatistics, Malinchoc Research, Rochester, United States of America; 4Division of Pulm
	Correspondence: A. Tekin 



	000538A portable, non-invasive platform based on near-infrared optics to assess endothelial and microvascular health at the intensive care: the VASCOVID platform
	C. Amendola1, M. Buttafava2, T. Carteano3, L. Cortese4, L. Demarteau5, T. Durduran4, L. Frabasile1, CN. Guadagno6, T. Houtbeckers5, U. Karadeniz4, M. Lacerenza2, J. Mesquida7, S. Parsa8, SKV. Sekar6, A. Tosi9, UM. Weigel8, T. Wagenaar5, MA. Yaqub4, M. Zan
	1Dipartimento di Fisica, Politecnico di Milano, Milano, Italy; 2Pionirs s.r.l., Via Timavo 24, 20124, Milano, Italy; 3Asphalion s.l., Carrer Tarragona 151–157, 08014, Barcelona, Spain; 4Medical Optics Group, ICFO-The Institute of Photonic Sciences, Castel
	Correspondence: C. Amendola 



	000556Impact of the body mass index (BMI) in patients with COVID-19 acute respiratory distress syndrome (CARDS) in the intensive care unit (ICU)
	P. Rodríguez Villamizar1, G. Morales Varas1, A. Calle Flores1, E. Alonso Ciria2, A. Pedrosa Guerrero1, G. Alonso Gómez1, R. Padilla1, B. Lobo Valbuena3
	1Critical Care, Hospital General Universitario de Toledo, Toledo, Spain; 2Intensive Care Department, Hospital General Universitario de Toledo, Toledo, Spain; 3Intensive Care Unit, H. U del Henares, Madrid, Spain.
	Correspondence: P. Rodríguez Villamizar 



	000576Diagnosing ARDS in COVID–19 Patients Under High–flow Nasal Oxygen
	FS. van der Ven1, C. Valk1, M. Brouwer1, D. Go1, A. Lokhorst1, D. Van Meenen1, P. Swart1, F. Paulus1, M. Schultz1
	1Intensive Care, Amsterdam UMC, locatie AMC, Amsterdam, Netherlands
	Correspondence: F.S. van der Ven 



	000584Ventilation of the right lung determines the extent of injury to the contralateral non-ventilated lung in pigs
	E. Spinelli1, M. Leali1, L. Tagliaferri2, F. Damarco3, G. Lopez4, B. Gregori1, Z. Busani1, A. Damia1, F. Occhipinti1, HA. Muhammad1, C. Diotti3, O. Biancolilli2, M. Battistin2, C. Lonati5, Z. Zhao6, V. Vaira7, L. Rosso2, S. Ferrero4, S. Gatti5, T. Mauri2
	1Department of Anesthesia and Critical Care, Fondazione IRCCS Ca’Granda Ospedale Maggiore Policlinico, Milano, Italy; 2Department of Pathophysiology and Transplantation, University of Milan, Milano, Italy; 3Department of Thoracic Surgery, Fondazione IRCCS
	Correspondence: M. Leali. 



	000598"Pulmonary histological material of patients who died from SARS COV2: description and association with clinical variables"
	V. Roncoroni1, J. Rodriguez Louzan2, G. Pairola1, C. Capitaine Funes2, G. Appendino2, C. Gomez2, G. Musso2, F. Piatti2, D. Latasa2, M. Manago2, C. González2, C. Lovesio2
	1Pathology, Sanatorio Parque, Rosario, Argentina; 2Intensive care, Sanatorio Parque, Rosario, Argentina
	Correspondence: C. González. 



	Acute Respiratory Failure 7
	000365FX06to rescue acute respiratory distress syndrome during Covid-19 pneumonia. A randomized clinical trial
	E. Guérin1, G. Franchineau2, L. Leguennec1, T. Frapard1, L. Lefevre1, CE. Luyt1, A. Combes1, J. Hayon2, P. Asfar3, N. Brechot1
	1Medical ICU, la pitié-salpêtrière, APHP, Paris, France; 2Médecine Intensive Réanimation, Hospital Center Intercommunal PoissySaint-Germain-En-Laye., Poissy, France; 3Medecine Intensive Reanimation, Centre Hospitalier Universitaire d’Angers, Angers, Franc
	Correspondence: N. Brechot 



	000484"Characteristics and risk factors associated with mortality during the first cycle of prone secondary to ARDS due to SARS-CoV-2 pneumonia."
	C. González1, G. Musso1, J. Rodriguez Louzan1, G. Appendino1, C. Gomez1, M. Manago1, C. Lovesio1, E. Estenssoro2
	1Intensive Care, Sanatorio Parque, Rosario, Argentina; 2Unidad de Terapia Intensiva, Hospital Interzonal de Agudos San Martín de La Plata, La Plata, Argentina
	Correspondence: C. González 



	000529Comparison of clinical characteristics between respiratory failure patients who admitted to the ICU caused by COVID-19 and seasonal influenza
	HJ. Jang1, YL. Ah2, KS. Chung2, YS. Kim2, SH. Lee2
	1Department of Internal Medicine, Division of Pulmonology and Critical Care Medicine, Hanyang University Myongji Hospital, Goyang, Republic of Korea; 2Department of Internal Medicine, Division of Pulmonology and Critical Care Medicine, Yonsei University C
	Correspondence: H.J. Jang 



	000557The role of EphA2ephrinA1 pathway in hyperoxia-induced lung injury
	HW. Ji1, YL. Ah1, SH. Lee1, YS. Kim1, KS. Chung1
	1Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, Severance Hospital, Yonsei University College of Medicine, Seoul, Republic of Korea
	Correspondence: H.W. Ji. 



	000591Practice of Awake Prone Positioning in Critically Ill COVID–19 Patients––insights from the PRoAcT–COVID study
	000606Evaluation of the performances of new generation of heated wire humidifiers
	PA. Bouchard1, E. Rousseau2, F. Lellouche1

	Utilization of automated oxygen titration in patients managed at the emergency department (ED) for suspected or confirmed COVID-19
	L. Dallaire1, A. Guiroy1, PA. Bouchard1, E. L’Her2, F. Lellouche1
	1Reaserch Center, University Institute of Cardiology and Respirology of Quebec, Québec, Canada; 2Réanimation Médicale, Hospital La Cavale Blanche, Brest, France
	Correspondence: F. Lellouche 



	000623Hygrometric performances of Heat and Moister Exchangers with low dead space
	PA. Bouchard1, E. Rousseau2, R. Branson,3, F. Lellouche1
	1Reaserch Center, University Institute of Cardiology and Respirology of Quebec, Québec, Canada; 2Research Center, University Institute of Cardiology and Respirology of Quebec, Québec, Canada; 3Department of Surgery, Division of Trauma & Critical Care, Uni
	Correspondence: F. Lellouche 



	000634Risk factors for weaning failure in COVID-19 patients: a multicenter, observational study in Greece
	E. Gerovasileiou1
	1Pulmonology Department, University Hospital of Larissa, Larissa, Greece
	Correspondence: E. Gerovasileiou 



	000668Design and Testing of a Novel, Low Cost, Non-invasive, Pediatric Bi-Level Positive Airway Pressure Ventilation Device
	I. Sonaike1, R. Diblasi2, A. Vamos3, J. Poli2, O. Yanay1, A. Von Saint André-Von Arnim1
	1Pediatric Critical Care Medicine, Seattle Children’s Hospital, University of Washington, Seattle, United States of America; 2Center for Integrative Brain Research, Seattle Children’s Hospital, Seattle, United States of America; 3Department of Improvement
	Correspondence: I. Sonaike 



	Acute Respiratory Failure 8
	000446Physiologic impact of increasing ECMO blood flow rate in severe ARDS patients
	E. Spinelli1, D. Slobod1, M. Giani2, M. Di Pierro2, Z. Zhao3, A. Lissoni1, D. Tubiolo1, P. Tagliabue1, G. Grasselli1, G. Foti2, A. Pesenti1, T. Mauri1
	1Department of Anesthesiology and Critical Care Medicine, Fondazione IRCCS Ca’Granda Ospedale Maggiore Policlinico, Milano, Italy; 2Dipartimento di Emergenza e Urgenza, ASST Monza, University of Milano-Bicocca, Monza, Italy; 3Institute of Technical Medici
	Correspondence: D. Slobod 



	000554Occurrence and risk factors of major complication in critically adults requiring endotracheal intubation. A Nationwide, Prospective Study in Spain: INTUPROS study
	E. Gordillo Escobar1, L. Fisac Cuadrado2, C. López Martin3, O. Díaz Martín4, J. Trenado Alvarez5, A. Abella Alvarez6, JR. Jiménez Del Valle7, F. Gordo Vidal6, N. Gordo Herrera8, J. Garnacho Montero9, JL. García-Garmendia10
	1Icu, Hospital Universitario Virgen Macarena, Sevilla, Spain; 2Icu, Burgos University Hospital, Burgos, Spain; 3Intensive Care Unit, Hospital Universitario Reina Sofia, Córdoba, Spain; 4Icu, Complejo Asistencial Universitario de Salamanca, Salamanca, Spai
	Correspondence: E. Gordillo Escobar 



	000604Risk factors for deterioration and assessment of COVID-19 patients in a University Hospital—associations with clinical-laboratory features and outcome
	S. Psarrou1, G. Briassoulis2, E. Kondili3, T. Filippatos4, D. Kofteridis4, S. Ilia2
	1Postgraduate Program "Emergency and Intesive Care in Children, Adolescents and Young Adults", School of Medicine, University of Crete, Heraklion, Greece; 2Postgraduate Program "Emergency and Intesive Care in Children, Adolescents and Young Adults", PICU,
	Correspondence: S. Psarrou 



	000621The effect of positive end-expiratory pressure on tidal volume distribution during assisted spontaneous breathing in a model of ARDS
	H. Widing1, E. Chiodaroli1, F. Liggieri1, PS. Mariotti1, G. Perchiazzi1
	1Hedenstierna Laboratory, Department of Surgical Sciences, Uppsala University, Uppsala, Sweden
	Correspondence: H. Widing 



	000638Continuous prone position and relationship with ventilatory mechanics in acute respiratory distress syndrome in SARS-CoV 2
	TM. Pérez Cruz1, MA. Amezcua-Gutiérrez2, J. Garduño-López2, E. Hernández Vargas2, G. García Trujillo3, RDC. Gutiérrez Góngora2, J. Zúñiga-Escorza2, FA. Zapata Ortiz4
	1Adult Intensive Care Unit, Hospital Juárez de México, Mexico City, Mexico; 2Adult Intensive Care Unit, Hospital Juárez de México, Ciudad de México, Mexico; 3Intensive Care Unit, Hospital Juárez de México, Ciudad de México, Mexico; 4Adults Intensive Care 
	Correspondence: T.M. Pérez Cruz 



	000687What thresholds for invasive ventilation in hypoxemic respiratory failure are used in routine clinical care? A retrospective cohort study
	C. Yarnell1, L. Brochard1, L. Celi2, TA. Dam3, A. Johnson4, S. Mehta1, L. Munshi1, H. Wunsch1, R. Fowler1, L. Sung5, G. Tomlinson6
	1Interdepartmental Division of Critical Care Medicine, University of Toronto, Toronto, Canada; 2Laboratory for Computational Physiology, Massachusetts Institute of Technology, Cambridge, United States of America; 3Department of Intensive Care Medicine, Am
	Correspondence: C. Yarnell 



	000711Use of ketamine in patients with refractory severe asthma exacerbations: systematic review of prospective studies
	L. La Via1, G. Schembari2, G. Cuttone3, S. Brancati4, A. Morgana2, C. Cutuli1, M. Falcone2, P. Murabito1, M. Astuto1, F. Sanfilippo1
	1Anesthesiology and Intensive Care, Policlinico Universitario di Catania, Catania, Italy; 2Anesthesiology and Intensive Care, Magna Græcia University, Catanzaro, Italy; 3Anesthesiology and Intensive Care, University of Catania, Catania, Italy; 4Department
	Correspondence: L. La Via 



	000735Expiratory flow control and Ventilator induced lung injury
	M. Busana1, C. Zinnato1, F. Romitti1, MM. Palumbo1, S. Gattarello,1, A. Sonzogni,2, AK. Gersmann,3, A. Richter,3, P. Hermann,1, G. Hahn,1, S. Brusatori1, R. Maj,1, M. Velati,1, O. Moerer1, K. Meissner1, M. Quintel1, JJ. Marini4, L. Gattinoni1
	1Department of Anesthesiology, Emergency and Intensive Care Medicine, University Hospital Göttingen—University Medical Center Göttingen, Göttingen, Germany; 2Department of Pathology, ASST Papa Giovanni XXIII Hospital, Bergamo, Italy; 3Department of Pathol
	Correspondence: C. Zinnato 



	000770Hygrometric performances of Heat and Moister Exchangers and Filters—comparison of the psychrometric method and manufacturers data
	F. Lellouche1, PA. Bouchard1, JC. Lefebvre,2, R. Branson,3
	1Reaserch Center, University Institute of Cardiology and Respirology of Quebec, Québec, Canada; 2Département D’anesthésiologie et de Soins Intensifs, Division de Soins Intensifs, Laval University, Québec, Canada; 3Department of Surgery, Division of Trauma
	Correspondence: F. Lellouche 



	000781Impact of exposure time in awake prone positioning on clinical outcomes of patients with COVID-19 related acute respiratory failure treated with high-flow nasal oxygen: a multicenter cohort study. Final Report
	M. Esperatti1, N. Fuentes2, M. Olmos3, A. Gallardo4, J. Quintana5, A. Vitali6, H. Kakisu1, M. Busico5
	1Intensive Care Medicine, Hospital Privado de Comunidad. Universidad Nacional de Mar del Plata, Mar del Plata, Argentina; 2Intensive Care, Hospital Privado de Comunidad. Mar del Plata, Mar del Plata, Argentina; 3Intensive Care Unit, Community Private Hosp
	Correspondence: M. Esperatti 



	Acute Respiratory Failure 9
	000499Performance of proportional assist ventilation plus (PAV+) after being challenged by a mechanical simulator
	I. Matilde1, R. Palazzo2, CS. Valente Barbas3
	1Department of Pneumology, University of São Paulo, São Paulo, Brazil; 2Department of Critical Care Medicine, Albert Einstein Israelite Hospital, São Paulo, Brazil; 3Department of Critical Care Medicine, Albert Einstein Israelite Hospital, Sao Paulo, Braz
	Correspondence: I. Matilde 



	000614Corticosteroids for severe acute exacerbations of COPD in intensive care: from the French OUTCOMEREA cohort
	LM. Galerneau1, S. Bailly2, N. Terzi1, S. Ruckly3, M. Garrouste-Orgeas4, Y. Cohen5, V. Hong Tuan Ha6, M. Gainnier7, S. Siami8, C. Dupuis9, M. Darmon10, E. Azoulay11, JM. Forel12, C. Adrie13, D. Goldgran-Toledano14, A. Ferré15, E. de Montmollin16, L. Argau
	1Médecine Intensive Réanimation, C.H.U de Grenoble, La Tronche, France; 2Laboratoire hp2, Chu Grenoble Universitaire, La Tronche, France; 3Umr 1137, INSERM, Paris, France; 4Service de médecine intensive et de Réanimation, Hôpital Franco-Britannique – Fond
	Correspondence: L.M. Galerneau 



	000678Cohort study to evaluate the association between the time of starting early nutrition with days of invasive mechanical ventilation in patients with septic shock at the Dr. Mario Shappiro Critical Medicine Unit, ABC Medical Center, Mexico City
	M. Angeles Márquez1, A. Aissa Alvarez1
	1Critical Care Unit, ABC Medical Center, Ciudad de México, Mexico
	Correspondence: M. Angeles Márquez 



	000724Association between Integrated Pulmonary Index™ and ICU outcomes in patients under mechanical ventilation
	A. Castellví-Font1, FJ. Parrilla1, M. Fernández-Real Girona1, M. Gilabert2, JR. Masclans Enviz1, J. Marin-Corral1
	1Critical Care Department, Hospital del Mar, IMIM-GREPAC, Barcelona, Spain; 2Medicine, Campus Universitari Mar, Barcelona, Spain
	Correspondence: A. Castellví-Font 



	000771Behavior of Respiratory Drive and Muscular Pressure during Pressure Support Variation in COVID Patients
	M. Amorim1; DSAC. Cardoso2; JL. Melo,2; CS. Valente Barbas1
	1Pneumology, InCor—Instituto do Coração do Hospital das Clínicas da FMUSP, São Paulo, Brazil; 2Pneumology, Faculdade de Medicina da Universidade de São Paulo, São Paulo, Brazil
	Correspondence: M. Amorim 



	000794Physiologic effects of non-invasive ventilation compared to high flow nasal cannula postextubation in high-risk patients: Preliminary report of a randomized crossover study
	R. Basoalto1, L. Damiani2, V. Oviedo1, MC. Bachmann1, P. García2, D. Carpio1, L. Alegria1, Y. Jalil1, G. Bugedo1, J. Retamal1, A. Bruhn1
	1Departamento de Medicina Intensiva, Pontificia Universidad Católica de Chile, Santiago, Chile; 2Departamento Ciencias de la Salud, Carrera de Kinesiología, Facultad de Medicina, Pontificia Universidad Católica de Chile, Santiago, Chile
	Correspondence: R. Basoalto 



	000803Assessment of the validity of Berlin definition of ARDS in patients with COVID-19-related respiratory failure and high-flow nasal oxygen requirement: A multicenter prospective cohort study
	M. Busico1, NA. Fuentes2, A. Gallardo3, M. Olmos2, J. Quintana1, A. Vitali4, M. Esperatti5
	1Intensive Care Unit, Clínica Olivos, Buenos Aires, Argentina; 2Intensive Care Unit, Community Private Hospital, Mar del Plata, Argentina; 3Intensive Care Unit, Sanatorio Clinica Modelo de Moron, Buenos Aires, Argentina; 4Intensive Care Unit, Sanatorio de
	Correspondence: M. Busico 



	000812Characteristics and outcomes of critically ill pregnantpostpartum women with COVID-19 in The Republic of Srpska (B&H), single centre report
	P. Kovacevic1, S. Topolovac1, S. Dragic1, M. Jandric1, D. Momcicevic1, T. Kovacevic1, B. Zlojutro1
	1MICU, University Clinical Centre of the Republic Srpska, Banja Luka, Bosnia and Herzegovina
	Correspondence: P. Kovacevic 



	000822Novel subgroups in acute respiratory failure based on the trajectories of three endotheliopathy biomarkers – a cohort study
	M. Schønemann-Lund1, TS. Itenov2, JE. Larsson1, B. Lindegaard3, P. Johansson4, MH. Bestle5
	1Department of Anaesthesia and Intensive Care, Copenhagen University Hospital—North Zealand, Hillerød, Denmark; 2Department of Anaesthesiology and Intensive Care, Copenhagen University Hospital—North Zealand, Copenhagen, Denmark; 3Department of Pulmonary 
	Correspondence: M. Schønemann-Lund 



	001418Effect of dexamethasone in patients with ARDS and COVID-19 (REMED trial) – prospective, multi-centre, open-label, parallel-group, randomized controlled trial
	J. Malaska1, J. Stašek1, F. Duska2, J. Máca3, J. Hruda4, O. Klementova5, J. Zatloukal6, T. Gabrhelik7, P. Novotný8, R. Demlová9, J. Vinklerova9, K. Grodova9, R. ŠTěpánová9, A. Svobodník9, M. Singer10
	1Department of Anaesthesiology and Intensive Care, University Hospital Brno and Faculty of Medicine Masaryk University Brno, Brno, Czech Republic; 2Department of Anaesthesia and Intensive Care Medicine, Head of Department, Intensivist, Prague, Czech Repub
	Correspondence: J. Malaska 



	Acute Respiratory Failure 10
	000579Relation between lung ultrasound patterns and lung injury associated biomarkers in COVID-19 pneumonia
	A. Mousa1, D. Karssen1, JT. Annema2, SG. Blok3, PI. Bonta4, L. Bos3, M. Brouwer3, ME. Haaksma1, M. Heldeweg1, AWE. Lieveld5, PWB. Nanayakkara5, JM. Smit1, M. Smit3, M. Schultz3, L. Heunks1, F. Paulus3, PR. Tuinman1, AU. Covid Biobank6
	1Intensive Care, Amsterdam UMC, Locatie VUmc, Amsterdam, Netherlands; 2Department of Respiratory Medicine, Amsterdam UMC, locatie AMC, Amsterdam, Netherlands; 3Department of Intensive Care, Amsterdam UMC, Locatie AMC, Amsterdam, Netherlands; 4Department o
	Correspondence: A. Mousa 



	000704Comparison of intubations in covid-19 versus non-covid-19. National multicenter study of intubation in critical ill patients (INTUPROS study)
	E. Martínez Barrios1, J. Moreno Quintana2, MI. Ruiz García3, JA. Lameirao Gaspar4, A. Abella Alvarez5, F. Gordo Vidal5, E. Gordillo Escobar6, J. Garnacho Montero6, JR. Jiménez Del Valle6, J. Trenado Alvarez7, JL. García-Garmendia8
	1Intensive Care Medicine, Burgos University Hospital, Burgos, Spain; 2Intensive Care Medicine, Hospital Regional Universitario de Málaga, Málaga, Spain; 3Intensive Care Medicine, Hospital of Jaen, Jaén, Spain; 4Intensive Care Medicine, Virgen del Rocío Un
	Correspondence: J. Trenado Alvarez 



	000788Awake ECMO in COVID-19 – a proof of concept
	AR. Bento Rodrigues1, DC. Gomes1, SM. Fernandes2, JM. Ribeiro1
	1Serviço de Medicina Intensiva;Ecmo Referral Centre, Centro Hospitalar Universitário Lisboa Norte - Hospital de Santa Maria, Lisbon, Portugal; 2Clínica Universitária de Medicina Intensiva, Lisbon School of Medicine, Lisbon, Portugal
	Correspondence: A.R. Bento Rodrigues 



	000809Timing of intubation and ICU mortality in COVID 19 patients. Retrospective preplanned analysis of 4198 critically ill patients
	S. Manrique1, L. Claverias1, M. Magret2, JR. Masclans3, M. Bodí4, J. Sole-Violan5, F. Gordo Vidal6, S. Sancho7, I. Martin-Loeches8, A. Rodriguez4
	1MEDICINA INTENSIVA, Hospital Universitari de Tarragona Joan XXIII, Tarragona, Spain; 2Intensive Care Unit, Hospital Universitari de Tarragona Joan XXIII, Tarragona, Spain; 3Critical Care department, Hospital del Mar, Barcelona, Spain; 4Uci, Hospital Univ
	Correspondence: S. Manrique 



	000823Timing of intubation, ventilatory mechanics and mortality in a cohort of coronavirus disease 2019patients with severe ARDS. A single center’s study
	D. Aretha1, V. Karamouzos1, S. Kefala1, M. Valta1, V. Mplani1, A. Georgakopoulou1, F. Fligou1
	1Anesthesiology and Intensive Care, General University Hospital of Patras, Rio, Greece.
	Correspondence: D. Aretha 



	000838The experience with high-dose dexamethasone for the management of acute respiratory distress syndrome in patients with moderate and severe COVID 19: A retrospective study
	H. Sousa Bastos1, J. Azevedo1, CM. Do Nascimento1, PH. Dias Brasiliense Frota1, MD. De La Cruz1, CA. Salazar Cuzcano1, SC. De Carvalho Souza2, JVM. Adler Trovão1
	1Intensive Care, Hospital São Domingos, São Luís, Brazil; 2Hospital psychology, Hospital São Domingos, São Luís, Brazil
	Correspondence: H. Sousa Bastos 



	000853Variance of flow, pressure, tidal volume by non-invasive bilateral electromagnetic phrenic nerve stimulation
	HG. Bartels1, A. Panelli2, J. Grunow1, MA Verfuß2, S. Krause3, T. Niederhauser3, S. Weber-Carstens4, SJ. Schaller5
	1Anaethesiology and Operative Intensive Care Medicine, Charité – Universitätsmedizin Berlin, CCM, Berlin, Germany; 2Department of anesthesiology and surgical intensive care, Charité – Universitätsmedizin Berlin, CCM, Berlin, Germany; 3Bfh, Berner Fachhoch
	Correspondence: H.G. Bartels 



	000857Acid–base disorders in critically unwell patients with COVID-19 prior to initiation of mechanical ventilation
	J. Aylward1, C. Rodriguez-Villar2, JL. Rodriguez-Garcia3, J. Arévalo-Serrano4, JA. Kraut5, S. Rodríguez-Villar1
	1Critical Care, King’s College Hospital, London, United Kingdom; 2Oncology Department, Hospital General Universitario de Toledo, Toledo, Spain; 3Anaesthesia Department, Hospital General Universitario de Albacete, Albacete, Spain; 4Internal Medicine Depart
	Correspondence: J. Aylward 



	000861Dexamethasone associated to immunomodulatory therapy on survival in COVID-19 at an intensive care unit: an observational cohort study
	J. De Capadocia1, JM. Jimenez-Vizuete1, J. Arévalo-Serrano2, S. Rodríguez-Villar3, JL. Rodriguez-Garcia1
	1Anaesthesia Department, Hospital General Universitario de Albacete, Albacete, Spain; 2Internal Medicine Department, Hospital Príncipe de Asturias. Alcalá de Henares, Madrid, Spain., Madrid, Spain; 3Critical Care, King’s College Hospital NHS Trust Foundat
	Correspondence: S. Rodríguez-Villar 



	000867Early, late and very late intubation in COVID 19 patients treated with high flow nasal cannula or continuous positive airway pressure. Is there a difference in patients’ prognosis ?
	D. Aretha1, C. Papamichail1, A. Nikolopoulou1, C. Sklavou1, P. Tagari1, D. Logothetis1, K. Leukaditou1, F. Fligou1
	1Anesthesiology and Intensive Care, General University Hospital of Patras, Rio, Greece
	Correspondence: D. Aretha. 



	Acute Respiratory Failure 11
	000626Personalized proning: a machine learning approach to predict responders to prone positioning in intubated patients with COVID-19 ARDS.
	TA. Dam1, L. Roggeveen1, F. Van Diggelen2, L. Fleuren1, A. Jagesar1, M. Otten1, H. De Vries1, HJ. De Grooth1, PJ. Thoral1, A. Girbes1, M. Hoogendoorn2, P. Elbers1
	1Intensive Care Adults, Amsterdam UMC, locatie VUmc, Amsterdam, Netherlands; 2Quantitative Data Analytics Group, Department of Computer Sciences, Vrije Universiteit Amsterdam, Amsterdam, Netherlands
	Correspondence: T.A. Dam 



	000798Lateral positioning as a new lung recruitment maneuver - an experimental study
	G. Alcala1, JB. Borges2, M. Mlcek2, M. Otáhal2, M. Ricl2, C. Lima1, AC. Cardoso1, S. Gomes1, E. Kuriščák2, M. Tucci1, M. Amato1
	1Pneumology, InCor - Instituto do Coração do Hospital das Clínicas da FMUSP, Sao Paulo, Brazil; 2Institute of physiology, Charles University, 1st Medical Faculty, Prague, Czech Republic
	Correspondence: G. Alcala 



	000831Bleeding during venovenous extracorporeal membrane oxygenation. Preliminary data from the PROTECMO study
	G. Martucci1, M. Giani2, M. Schmidt3, C. Agerstrand4, A. Tabatabai5, R. Ramanan6, P. Schellongowski7, J. Riera del Brio8, G. Grasselli9, AA. Hssain10, G. Vojka11, W. Gannon12, S. Buabbas13, T. Duburcq14, K. Tanaka15, M. Rizzo16, R. Lorusso17, A. Arcadipan
	1Anesthesia and Intensive Care Unit, ISMETT, Palermo, Italy; 2Dipartimento di Emergenza e Urgenza, ASST Monza, University Of Milano-Bicocca, Monza, Italy; 3Service de Reanimation Medicale, Paris University, Paris, France; 4Medical Ecmo Program, Columbia U
	Correspondence: G. Martucci 



	000856Protective effect of Argon against ventilator-induced lung injury – a proof-of-concept study in mice
	F. Kraft1, V. Tretter1, Y. Zhu1, X. Mao1, N. Pilat2, D. Abraham3, AM. Weijler2, B. Podesser4, T. Tripp1, KU. Klein1, K. Krenn1, R. Ullrich1
	1Department of Anaesthesiology, Intensive Care Medicine and Pain Management, Medical University of Vienna, Vienna, Austria; 2Department of General Surgery, Section of Transplantation Immunology, Medical University of Vienna, Vienna, Austria; 3Center for a
	Correspondence: F. Kraft 



	000865Impact of age on the evolution of critical illness due to COVID-19
	A. Pedrosa Guerrero1, G. Morales Varas1, E. Alonso Ciria1, V. Pais Sánchez-Malingre1, M. Márquez Doblas1, M. Buj Vicente1, A. Calle Flores1, FJ. Moran Gallego1, R. Padilla1, P. Rodríguez Villamizar1, MJ. Sánchez Carretero1
	1Intensive Care Unit, Hospital General Universitario de Toledo, Toledo, Spain
	Correspondence: E. Alonso Ciria 



	000883Reliability of Respiratory System Compliance Measurement During Assisted Mechanical Ventilation
	L. Amendolagine1, L. Bastia2, F. Pozzi2, F. Curto2, A. Chieregato2
	1School of Medicine and surgery, University of Milano-Bicocca, Milan, Italy; 2Department of neurointensive care, ASST Great Metropolitan Niguarda, Milano, Italy
	Correspondence: L. Amendolagine 



	000907Pulmonary Artery Pulsatility index is higher in worst vascular and pulmonary conditions in an animal ARDS model. What does this really mean?
	AM. Ioan1, MI. Monge García2, JB. Borges3, G. Tusman4, A. Larsson5, F. Suarez Sipmann6, A. Santos1
	1Intensive Care Medicine Department, Hospital Universitario Fundación Jiménez Díaz, Madrid, Spain; 2Sas University Hospital of Jerez, Intensive Care Unit, Jerez de la Frontera, Spain; 3Institute of Physiology, Charles University, 1st Medical Faculty, Prag
	Correspondence: A.M. Ioan 



	000919Respiratory distress observation scales to predict weaning outcome
	M. Decavèle1, E. Rozenberg1, MC. Niérat2, J. Mayaux1, E. Morawiec1, C. Morélot-Panzini3, T. Similowski3, A. Demoule1, M. Dres1
	1Service médecine intensive et réanimation (département r3s), University Hospitals Pitié Salpêtrière - Charles Foix, Paris, France; 2Inserm, umrs1158 neurophysiologie respiratoire expérimentale et clinique, Sorbonne Université, Paris, France; 3Service de 
	Correspondence: M. Decavèle 



	000931Time to Diaphragm contraction after non-invasive electromagnetic phrenic nerve stimulation in anesthetized patients
	A. Grimm1, A. Panelli2, J. Grunow3, HG. Bartels3, MA. Verfuß4, S. Krause5, T. Niederhauser6, S. Weber-Carstens7, SJ. Schaller2
	1Department of Anesthesiology and Operative Intensive Care Medicine (cvk,ccm), Charité - Universitätsmedizin Berlin, Berlin, Germany; 2Department of Anesthesiology and Surgical Intensive Care, Charité – Universitätsmedizin Berlin, Berlin, Germany; 3Anaeth
	Correspondence: A. Grimm 



	000939Effect of PEEP and compliance phenotypes on ventilationperfusion mismatch in COVID-19 ARDS
	V. Chiavieri1, G. Scaramuzzo1, DS. Karbing2, A. Fogagnolo3, T. Mauri4, E. Spinelli4, M. Mari1, C. Turrini3, F. Montanaro3, E. Marangoni3, CA. Volta1, SE. Rees2, S. Spadaro1
	1Department of Translational Medicine and for Romagna, University of Ferrara, Ferrara, Italy; 2Department of Health Science and Technology, Aalborg University, Aalborg East, Denmark; 3Department of Anesthesia and Intensive Care Medicine, Azienda Ospedalie
	Correspondence: V. Chiavieri 



	Acute Respiratory Failure 12
	000915Non-Invasive Ventilatory Support with Pharmacological Respiratory Overdrive Management versus Invasive Mechanical Ventilation as Initial Strategy in COVID-19 Patients – Differences in Mortality
	M. Mourisco1, N. Príncipe2, I. Coimbra2, L. Fontes2, JA. Paiva2
	1Intensive Care Medicine Department, Centro Hospitalar de Entre Douro e Vouga, Santa Maria da Feira, Portugal; 2Intensive Care Medicine Department, Centro Hospitalar e Universitário de São João, Porto, Portugal
	Correspondence: M. Mourisco 



	000765Association between development of pneumothorax and use of airway pressure release ventilation(APRV) in Covid-19 patients: a small case control series
	A. Kannali Savandappa1, J. Conti1, S. Aziz1, A. Myers1, T. Samuels1
	1Intensive Care Unit, East Surrey Hospital, Redhill, United Kingdom
	Correspondence: A. Kannali Savandappa 



	000874Patient-ventilator asynchrony detection by surface electromyography (sEMG) in ARDS patients
	NM. Carbon1, J. Sauer2, J. Steinle1, J. Graßhoff2, P. Rostalski2, S. Weber-Carstens1
	1Department of Anesthesiology and Intensive Care Medicine, Charité - Universitätsmedizin Berlin, Berlin, Germany; 2Institute for Electrical Engineering in Medicine, Universität zu Lübeck, Lübeck, Germany
	Correspondence: N.M. Carbon 



	000938Experience with extracorporeal membrane oxygenation support during COVID-19 pandemic
	G. Castañeda1, J. Cedeño1, P. García Olivares1, J. Cui1, A. Garrido1, P. Santateresa1, N. Cango1, C. Alvarez1, A. Blanco1, R. Ruiz1
	1Intensive Care Unit, H.G.U Gregorio Marañón, Madrid, Spain
	Correspondence: P. García Olivares 



	000943ROX index as a predictor of High-Flow Nasal Cannula failure in critical COVID-19 patients
	P. García Olivares1, J. Cui1, J. Cedeño1, G. Castañeda1, A Garrido1, C. Alvarez1, A. Blanco1, N. Cango1, R. Ruiz1, C. Sotillo1
	1Intensive Care Unit, H.G.U Gregorio Marañón, Madrid, Spain
	Correspondence: P. García Olivares 



	000960A burden of fluid, sodium, and chloride due to intravenous fluid therapy in mechanically ventilated patients: a post-hoc analysis of multicenter cohort study
	M. Sakuraya1, A. Takaba1, S. Yoshihiro2
	1Department of Emergency and Intensive Care Medicine, JA Hiroshima General Hospital, Hatsukaichi, Japan; 2Pharmaceutical Department, JA Onomichi General Hospital, Onomichi, Japan
	Correspondence: M. Sakuraya 



	000975Ventilatory management of COVID-19 ARDS: a case series
	L. Costa1, J. Martins1, M. Costa1, D. Leal1, L. Lencastre1
	1Intensive Care Medicine Department, Braga Public Hospital, Braga, Portugal
	Correspondence: L. Costa 



	000998Impact of the Different Waves of the COVID-19 Pandemic on the Tracheostomy Rate
	J. Aróztegui Freixes1, E. Prieto1, S. Marco1, A. Navas-Pérez1, G. Gomà2, S. Barcons3, FJ. Guirao3, R. Rosell4, Ó. Escuder5, G. Pujol6, E. Diaz1
	1Intensive Care Unit, Hospital Parc Taulí, Sabadell, Spain; 2Àrea de crítics, Parc Tauli Hospital Universitari. Institut d’Investigació i Innovació Parc Taulí (I3PT)., Sabadell, Spain; 3General surgery - head and neck unit, Hospital Parc Taulí, Sabadell, 
	Correspondence: J. Aróztegui Freixes 



	001004Duration of mechanical ventilation prior to extracorporeal membrane oxygenation in COVID-19 patients: a retrospective analysis
	V. Machado1, MD Rosa1, R. Cremonese1, T. Tonietto1, P. Castro1, AS. Machado1, L. Tagliari2, J. Maccari1
	1Intensive Care, Moinhos de Vento Hospital, Porto Alegre, RS, Brazil, Brazil; 2Intensive Care, Centro Médico Hospital Copa D’Or, Rio de Janeiro, Brazil
	Correspondence: M.D. Rosa 



	000841RecruitmEnt Assessed by eleCtRical Impedance Tomography (RECRUIT study). A Multicentre study
	A. Jonkman1, G. Alcala2, B. Pavlovsky3, O. Roca4, S. Spadaro5, L. Chen6, J. Dianti6, M. De Araújo Sousa2, M. Sklar6, G. Scaramuzzo7, T. Piraino8, H. Ge9, GQ. Chen10, JX. Zhou11, J. Mancebo12, EC. Goligher6, T. Mauri13, M. Amato14, L. Brochard15
	1Interdepartmental Division of Critical Care MedicineIntensive Care Adults, University of TorontoErasmus Medical Center, TorontoRotterdam, Netherlands; 2Pneumology, Hospital das Clínicas da Faculdade de Medicina da Universidade de São Paulo, Sao Paulo, Br
	Correspondence: A. Jonkman 



	Acute Respiratory Failure 13
	000815Management and outcomes of pregnant women admitted to intensive care unit for severe pneumonia related to SARS-CoV-2 infection: the multicenter and international COVIDPREG study.
	E. Péju1, For The Covidpreg Study Group1, M. Jozwiak2
	1Intensive Care Unit, Cochin Hospital, Paris, France; 2Intensive Care Unit, Hospital L’archet 1, Nice, France
	Correspondence: E. Péju 



	000898The pharmacology of airway management in critically-ill COVID-19 patients in an Intensive Care Unit (Medical ICU) in a secondary-level university Hospital: insights from the first to the sixth wave of the pandemic
	JL. Martinez Melgar1, E. Moreno Lopez2, I. Gallego Barbachano1, A. Ortega Montes1, E. Sanmartin Mantiñan1, JI. Cenoz Osinaga1, A. De La Campa Gestido1, T. Sanchez De Dios1, A. Touceda Bravo1, P. Posada Gonzalez1
	1Intensive Care Unit, Complexo Hospitalario De Pontevedra, Pontevedra, Spain; 2Anesthesia and Perioperative Care, Complexo Hospitalario Universitario de Ferrol, Ferrol, Spain
	Correspondence: E. Moreno Lopez 



	000941Prognostic factors prior to extracorporeal membrane oxygenation support in COVID-19 critical ill patients
	J. Cui1, J. Cedeño1, A. Garrido1, P. García Olivares1, P. Santateresa1, G. Castañeda1, C. Alvarez1, S. Casanova Prieto1, N. Cango1, R. Ruiz1
	1Intensive Care Unit, H.G.U Gregorio Marañón, Madrid, Spain
	Correspondence: P. García Olivares 



	000963Influence of high-flow nasal oxygen and non-invasive ventilation on mechanical ventilation outcomes in COVID-19 patients with acute respiratory failure
	BF. Mazza1, T. Dias Midega1, B. De Arruda Bravim1, LJ. Rolim Ferraz1, T. Domingos Corrêa1, CS. Valente Barbas1
	1Department of Critical Care Medicine, Albert Einstein Israelite Hospital, São Paulo, Brazil
	Correspondence: T. Dias Midega 



	001001Superinfection in COVID-19 patients treated with corticosteroids and immunomodulators
	MD. Páez1, A. Carrasco Cáliz1, I. de Dios Chacón1
	1Intensive care unit, University Hospital Complex of Granada, Granada, Spain.
	Correspondence: M.D. Páez 



	001018Clinical impact of the oximeters’ inaccuracy (bias and errors) – secondary analysis of the OXYGAP study
	A. Delobel1, MA. Blanchet1, G. Mercier1, E. Nayet,1, PA Bouchard2, S. Simard3, E. L’Her4, R. Branson5, F. Lellouche3
	1Centre de recherche, University Institute of Cardiology and Respirology of Quebec, Québec, Canada; 2Medecine, University Institute of Cardiology and Respirology of Quebec, Québec, Canada; 3Reaserch Center, University Institute of Cardiology and Respirolo
	Correspondence: A. Delobel 



	001020Effect of decreasing respiratory rate on lung injury biomarkers in mechanically ventilated patients with Covid-19 associated Acute Respiratory Distress Syndrome
	L. Damiani1, V. Oviedo2, L. Alegria2, R. Basoalto3, MC. Bachmann2, Y. Jalil2, D. Carpio2, C. Santis4, D. Soto2, M. Vera-Alarcon2, J. Retamal2, A. Bruhn2, G. Bugedo2
	1Department of health science, Pontificia Universidad Catolica de Chile, Santiago, Chile; 2Departamento de medicina intensiva, Pontificia Universidad Católica de Chile, Santiago, Chile; 3Unidad de cuidados intensivos, Hospital Clínico Universidad Católica
	Correspondence: L. Damiani 



	001049Lateral Body Positioning with Appropriate PEEP Improves Lung Homogeneity in an Experimental Model of Acute Respiratory Distress Syndrome
	M. Mlcek1, JB. Borges1, D. Hladík1, G. Alcala2, O. Kittnar1, M. Otáhal3, M. Amato2
	1Institute of Physiology, Charles University, 1st Medical Faculty, Prague, Czech Republic; 2Pulmonology Division, Cardiopulmonary Department, Heart Institute, University of Sao Paulo, São Paulo, Brazil; 3Department of anaesthesiology, resuscitation and In
	Correspondence: J.B. Borges 



	001071Impact of the oximeters’ bias on automated oxygen titration – secondary analysis of the OXYGAP study
	E. Nayet1, MA. Blanchet1, A. Delobel1, G. Mercier1, PA. Bouchard2, S. Simard2, E. L’Her3, F. Lellouche2
	1Centre de recherche, University Institute of Cardiology and Respirology of Quebec, Québec, Canada; 2Reaserch center, University Institute of Cardiology and Respirology of Quebec, Québec, Canada; 3Réanimation médicale, Hospital La Cavale Blanche, Brest, F
	Correspondence: F. Lellouche 



	001041Lung necropsy of covid-19 patients: presence of thrombus in lung parenchyma
	F. Villagran Ramirez1, A. Fuentes Calatayud1, MDM. Molina Morales1
	1Intensive care unit, Hospital Virgen de las Nieves, Granada, Spain
	Correspondence: F. Villagran Ramirez 



	Acute Respiratory Failure 14
	001124Mortality analysis of Sars Cov2 in critically ill patients
	L. Hidalgo Manchado1, I. Guzman Adum1, A. Carrasco Cáliz1, F. Manzano Manzano1
	1Intensive care unit, University Hospital Complex of Granada, Granada, Spain
	Correspondence: L. Hidalgo 



	000859Inflammatory phenotype and respiratory failure severty in patients under mechanical ventilation support due to Covid-19
	V. Suarez1, AA. Valencia Moreno1, D. Molano2, L. Cortés-Puentes3, LA. Sarmiento1, C. Lotta Molina4
	1Critical Care, Los Cobos Medical Center, Bogotá, Colombia; 2Medicina Crítica y cuidado Intensivo, Foundation University of Health Sciences, Bogotá, Colombia; 3Critical Care Unit, Los Cobos Medical Center, Bogotá, Colombia; 4Unidad de cuidado Intensivo, L
	Correspondence: V. Suarez 



	000944Complement activation in COVID-19 and targeted therapeutic options: a scoping review
	E. Lim1, RB. van Amstel1, V. De Boer1, LA. Van Vught1, S. de Bruin1, M. Brouwer2, APJ. Vlaar1, D. Van De Beek2
	1Intensive Care Medicine, Amsterdam UMC location University of Amsterdam, Amsterdam, Netherlands; 2Neurology, Amsterdam UMC location University of Amsterdam, Amsterdam, Netherlands
	Correspondence: E. Lim 



	001011The PROMIZING trial enrolment algorithm to early identify patients ready for unassisted breathing
	C. Brault1, J. Mancebo2, JC. Suárez Montero2, T. Bentall3, KEA Burns1, T. Piraino4, F. Lellouche5, PA. Bouchard6, E. Charbonney7, G. Carteaux8, T. Maraffi9, G. Beduneau10, A. Mercat11, Y. Skrobik12, F. Zuo13, K. Thorpe14, L. Brochard1, KJ. Bosma3
	1Interdepartmental Division of Critical Care Medicine, St Michael’s Hospital - Unity Health Toronto, Toronto, Canada; 2Intensive Care, Hospital de la Santa Creu i Sant Pau, Barcelona, Spain; 3Clinical Research, London Health Sciences Centre, London, Canad
	Correspondence: C. Brault 



	001022A Phase 12A Study of Decidual Stromal Cells for the Treatment of COVID-19 ARDS
	A. Binnie1, I. Novitzky-Basso2, M. Beyea1, M Remberger3, C. Moura4, A. Singla5, C. Yau6, R. Hosn7, L. Del Sorbo7, Y. Floisand8, H. Scholz9, J. Granton7, J. Mattsson2
	1Department of Critical Care, William Osler Health System, Toronto, Canada; 2Allogeneic Bone Marrow Transplant Program, Princess Margaret Cancer Centre, Toronto, Canada; 3Department of Medical Sciences, Uppsala University, Uppsala, Sweden; 4Department of 
	Correspondence: A. Binnie 



	001084Clinical outcomes and pulmonary function test of critically ill COVID-19 patients: Which firstly as rescue therapy?
	TH. Kim1, HK. Joon1, SH. Yang1, MJ. Song1, SY. Lim1, YJ. Lee1, YJ. Cho1
	1Divisions of Pulmonary and Critical Care Medicine, Department of Internal Medicine, Seoul National University Bundang Hospital, Seongnam, Republic of Korea
	Correspondence: Y.J. Cho 



	001096Diaphragmatic atrophy in adult with Covid 19 Pneumonia under mechanical ventilation in our Intensive Care Unit
	O. Moreno Romero1
	1Intensive Care Unit, Hospital Universitario Clínico San Cecilio, Granada, Spain
	Correspondence: O. Moreno Romero 



	001119A Retrospective propensity score–matched cohort study on effectiveness of Convalescent plasma in COVID19 pneumonia: A single centre study and experience
	A. Richa1, M. Kaur2, V. Ganesh2, N. Patel3, KD. Soni4, A. Trikha5
	1Critical Care, AIIMS Jai Prakash Narayan Apex Trauma Center, New Delhi, India; 2Anesthesiology, All India Institute of Medical Sciences New Delhi, New Delhi, India; 3Anesthesiology, Pain Medicine and Critical Care, All India Institute Of Medical Sciences
	Correspondence: N. Patel 



	001128Influence of the prone position in the bronchoalveolar lavage: efficiency in the retrieval of the volume instilled and pulmonary mechanics
	J. Flores González1, B. Giménez Beltrán2, A. Breval Flores2, P. Bustelo Bueno1
	1Unidad de Cuidados Intensivos, Hospital Universitario de Jerez, Jerez de la Frontera, Spain; 2University Hospital of Jerez, Intensive Care Unit, Jerez, Spain
	Correspondence: B. Giménez Beltrán 



	Acute Respiratory Failure 15
	000920Interventions relieving dyspnea in noncommunicative mechanically ventilated patients show responsiveness of the Mechanical Ventilation - Respiratory Distress Observation Scale (MV-RDOS)
	M. Decavèle1, C. Bureau1, MC Niérat2, S. Campion2, I Rivals3, M. Faure1, J Mayaux1, M. Elise1, M. Raux4, T. Similowski5, A. Demoule1
	1Service Médecine Intensive et Réanimation (Département r3s), University Hospitals Pitié Salpêtrière - Charles Foix, Paris, France; 2Inserm, umrs1158 Neurophysiologie Respiratoire Expérimentale et clinique, Sorbonne Université, Paris, France; 3Inserm, umr
	Correspondence: M. Decavèle 



	001019Utilization of Temporary Diaphragm Pacing Electrodes to Decrease Mechanical Ventilation and Improve Diaphragm Function d
	R. Onders1; M. Elmo1
	1Surgery, University Hospitals Cleveland Medical Center, Cleveland, United States of America
	Correspondence: R. Onders 



	001076Extracorporeal membrane oxygenation (ECMO) use in COVID-19: Hospitalar mortality and associated factors
	R. Espinoza1, C. Magno1, CN. Roderjan2, L. Prinz3, DC. Costa3, R. Albuquerque4, R. Costa2
	1Surgical ICU, Hospital Copa Star, Rio de Janeiro, Brazil; 2Critical Care Deparment, Hospital São Lucas Copacabana, Rio de Janeiro, Brazil; 3Intensive Care Unit, Hospital Quinta D’Or, Rio de Janeiro, Brazil; 4Intensive Care Unit, Hospital Copa D’Or, Rio d
	Correspondence: R. Espinoza 



	001098Diaphragmatic thickness measured by bedside ultrasound to evaluate atrophy in Intensive Care Units during mechanical ventilation
	O. Moreno Romero1
	1Intensive Care Unit, Hospital Universitario Clínico San Cecilio, Granada, Spain
	Correspondence: O. Moreno Romero 



	001150Characteristics and outcome of COVID-19 ARDS patients on VV ECMO – single center experience
	A. Andrijevic1, J. Matijasevic1, V. Carapic1, D. Nedeljkov1, U. Batranovic1
	1Intensive Care Unit, Institute for Pulmonary Diseases of Vojvodina, Sremska Kamenica, Serbia
	Correspondence: A. Andrijevic 



	001155Physiological parameters of pulmonary function in ICU-patients with COVID-19, an observational study
	K. Dalla1, K. Ylva2, N. Beng3
	1Anesthesia and Intensive Care, Gothenburg University, Gothenburg, Sweden; 2Anesthesia, Intensive Care, Gothenburg University, Gothenburg, Sweden; 3Anesthesia, Icu, Gothenburg University, Gothenburg, Sweden
	Correspondence: K. Dalla 



	001159Lung function in post-ICU, COVID-19 patients, an observational follow-up study
	K. Dalla1, K. Ylva2, N. Beng3
	1Anesthesia and Intensive Care, Gothenburg University, Gothenburg, Sweden; 2Anesthesia, Intensive Care, Gothenburg University, Gothenburg, Sweden; 3Anesthesia, icu, Gothenburg University, Gothenburg, Sweden
	Correspondence: K. Dalla 



	001166Preoxygenation in SARS-COV-2 hypoxemic pneumonia
	S. Essghaier1
	1intensive care unit, Hôpital régional de Zaghouan, Zaghouan, Tunisia
	Correspondence: S. Essghaier 



	000828Monitoring of heated wire humidifier hygrometric performances with heater plate temperature
	F. Lellouche1; PA. Bouchard1
	1Reaserch center, University Institute of Cardiology and Respirology of Quebec, Québec, Canada
	Correspondence: F. Lellouche 



	001125Role of therapeutic effort limitation during Sars Cov2 pandemic in ICU
	L. Hidalgo Manchado1, A. Carrasco Cáliz1, I. Guzman Adum1, F. Manzano Manzano1
	1Intensive Care Unit, University Hospital Complex of Granada, Granada, Spain
	Correspondence: L. Hidalgo 



	Acute Respiratory Failure 16
	000997Inspiratory effort and Elastance in Covid-19 patients mechanically ventilated. Evaluation through different ventilatory strategies
	M. Delgado Amaya1, JF. Martínez Carmona1, J. Luna-Castro1, C. Joya Montosa1, JA Benitez Lozano2, JM. Serrano Simón3
	1Intensive Care Unit, Hospital Regional Universitario de Málaga, Málaga, Spain; 2In memorian, Hospital Regional Universitario de Málaga, Málaga, Spain; 3Intensive Care Unit, Hospital La Merced, Seville, Spain.
	Correspondence: J.M. Serrano Simón 



	001091Respiratory effort and respiratory drive signs during spontaneous breathing in mechanical ventilated patients with COVID-19
	M. Amorim1, DSAC. Cardoso2, JL. Melo2, CS Valente Barbas1
	1Pneumology, InCor—Instituto do Coração do Hospital das Clínicas da FMUSP, São Paulo, Brazil; 2Pneumology, Faculdade de Medicina da Universidade de São Paulo, São Paulo, Brazil
	Correspondence: M. Amorim 



	001153Role of vaccination in Sars Cov2 virus pandemic: association between mortality and vaccination status in critically ill patients admitted in ICU
	L. Hidalgo Manchado1, I Guzman Adum1, A. Carrasco Cáliz1, F. Manzano Manzano1
	1Intensive Care Unit, University Hospital Complex of Granada, Granada, Spain
	Correspondence: L. Hidalgo 



	001132Evaluation of proning triggers in patients with ARDS secondary to COVID-19 in a Critical Care setting
	J. Newton1, K. Sim1
	1Critical Care, Aberdeen Royal Infirmary, Aberdeen, United Kingdom
	Correspondence: J. Newton 



	001165Severe COVID-19 pneumonia in pregnant women: clinical characteristics and prognosis
	A. Kaddour1, A. Ben Yedder2, D. Chaima3, A Dridi4, S. Ouerghi3, T. Mestiri4
	1Sevice Anesthesie Reanimation, Faculte de Medecine de Tunis, Tunis, Tunisia; 2Anesthésie Réanimation, Hôpital Habib Thameur, Tunis, Tunisia; 3Service Anesthesie Reanimation, Hôpital Abderrahmen Mami de Pneumo-Phtisiologie, Ariana, Tunisia; 4Anesthésie Ré
	Correspondence: A. Kaddour 



	001199An observational multicentre cohort study of 498 critically ill adult Covid-19 patients and follow-up at three months
	I. Didriksson1, M. Leffler2, M. Spångfors,3, S. Lindberg,4, A. Reepalu,5, A. Nilsson,6, S. Andertun,7, M. Nelderup,7, M. Jungner,2, P. Jonsson,2, G. Lilja8, A. Frigyesi,9, H. Friberg,2
	1Departement of Anesthesia and Intensive Care Medicine, Skånes Universitetssjukhus Malmö, Malmö, Sweden; 2Departement of Clinical Sciences Anesthesia & Intensive Care, Lund, University, Skåne University Hospital, Malmö, Sweden; 3Departement of Clinical Sc
	Correspondence: I. Didriksson 



	001261Tracheostomy Outcomes in Critically Ill COVID-19 Patients: A Systematic Review and Meta-Analysis
	L. Premraj1, S. Anna-Liisa2, C. Robba3, SM. Cho4, DG. Ida5, B. Filippo6, S. Massimiliano7, B. Cuthbertson8, W. Nicole9, G. Li Bassi10, S. Jacky10, J. Fraser10, P. Pelosi11, D. Battaglini12
	1Faculty of Medicine, Griffith University School of Medicine and Dentistry, Gold Coast, Australia; 2Department of Medicine, University of Barcelona, Barcelona, Spain; 3Department of Anesthesia and Intensive Care, University of Genoa, Genova, United Kingdo
	Correspondence: L. Premraj 



	001296Time between weaning eligibility criteria and the first separation attempt in patients receiving mechanical ventilation: Insights from the WEAN SAFE Study.
	T. Pham1, L. Heunks2, G. Bellani3, L. Brochard4, J. Laffey5
	1Médecine Intensive-Réanimation, Bicetre Hospital AP-HP, Le Kremlin-Bicêtre, France; 2Intensive Care Medicine, Erasmus University Medical Center, Rotterdam, Netherlands; 3School of Medicine and Surgery, University of Milano-Bicocca, Monza, Italy; 4Keenan 
	Correspondence: T. Pham 



	001307Raised ferritin levels are associated with increased mortality in critically unwell patients with COVID-19
	MJ. Zapatero1, A. Ritchie2, E. Brown3, A. Green3, R. Davies4, C. Chu3, Z. Zaman1, U. Waheed1, R. Stumpfle1, A. Gordon3, M. Takata3, SJ. Brett3, P. Patel1, S. Soni1
	1Critical Care, Hammersmith Hospital, Imperial College Healthcare NHS Trust, London, United Kingdom; 2National Heart and Lung institute, Imperial College London, London, United Kingdom; 3Division of Anaesthetics, Pain Medicine and Intensive Care, Surgery 
	Correspondence: M.J. Zapatero 



	001328The Role of Dissolved Oxygen in VV ECMO Treatment
	S. Wilke1, MC. Müller1, A. Dobbermann1, NM. Carbon1, M. Ruß1, P. Pickerodt1, S Weber-Carstens1, T. Wollersheim1
	1Anaethesiology and operative intensive care medicine (ccmcvk), Charité – Universitätsmedizin Berlin, Charitéplatz 1, 10117 Berlin, Germany
	Correspondence: T. Wollersheim 



	Results: We included 23 mechanically ventilated ARDS patients (> 18 years) undergoing VV ECMO support and acquired 101valid datasets. Baseline characteristics are displayed in Table 1.
	Acute Respiratory Failure 17
	001043Power as an indicator of risk for ventilator-induced lung injury. Which power is more relevant?
	B. Jonson1, J. Aboab2, L Brochard3
	1Lund University, Department of Clinical Sciences Lund, Clinical Physiology, Skane University Hospital, Lund, Sweden; 2Unité de Recherche Clinique, Centre Hospitalier de Saint Denis, Saint-Denis, France; 3Keenan Research Centre for Biomedical Science, Int
	Correspondence: B. Jonson 



	001145Unintentional Fluid Overload in Patients with ARDS due to COVID–19
	S. Zonneveld1, F. Van Der Ven1, F. Paulus2, M. Schultz2
	1Department of Intensive Care, Amsterdam UMC, Locatie AMC, Amsterdam, Netherlands; 2Intensive Care, Amsterdam UMC, Locatie AMC, Amsterdam, Netherlands
	Correspondence: S. Zonneveld 



	001170Prognosis of severe SARS-Cov-2 pneumonia treated with Tocilizumab
	A. Ben Yedder1, A. Kaddour1, M. Ben Amor1, S. Ouerghi1, A. Dridi1, T Mestiri1
	1Anesthésie Réaniamtion, Hôpital Abderrahmen Mami de Pneumo-phtisiologie, Ariana, Tunisia
	Correspondence: A. Ben Yedder 



	001262Impact on the Ability of Health Care Professionals to Correctly Identify Patient-ventilator Asynchronies of the Simultaneous Visualization of Estimated Muscle Pressure Curves on the Ventilator Display - a Randomized Cluster Study (Pmus Study)
	DO. Silva1, PN. de Souza1, MLDA. Sousa2, J. Ferreira Carvalho3, MA. Holanda4, CCA. Morais5, WPDS. Yamaguti6, L. Pastore Junior1, ELV. Costa7
	1Icu, Hospital Sirio Libanes, São Paulo, Brazil; 2Interdepartmental Division of Critical Care Medicine, St. Michael’s Hospital, Toronto, Canada; 3Heart Institute, Hospital das Clínicas da Universidade de São Paulo, São Paulo, Brazil; 4Departamento de Medi
	Correspondence: P.N. de Souza 



	001325Accuracy of low-cost versus high-cost oximeters – A secondary analysis of the OXYGAP study
	G. Mercier1, MA. Blanchet1, A. Delobel1, E. Nayet1, PA. Bouchard2, E. Rousseau3, F. Lellouche2
	1Centre de Recherche, University Institute of Cardiology and Respirology of Quebec, Québec, Canada; 2Reaserch center, University Institute of Cardiology and Respirology of Quebec, Québec, Canada; 3Research Center, University Institute of Cardiology and Re


	001332The ZEEP-PEEP test in patients with helmet CPAP: a prospective physiologic study
	B. Fumagalli1, F. Cipulli1, L. Fumagalli1, K. Ferrari1, G. Bellani1, R. Rona1, A. Lucchini1, G. Foti1, M. Giani1
	1Dipartimento di emergenza e urgenza, ASST Monza, University Of Milano-Bicocca, Monza, Italy
	Correspondence: B. Fumagalli 



	001374Our COVID-19 pandemic proning experience
	L. Skelly1, A. Reddy1, D. Godfrey1, N. Powell1, S. Selladurai1
	1Aintree critical care, Liverpool University Hospitals NHS Foundation Trust, Liverpool, United Kingdom
	Correspondence: L. Skelly 



	001396Treatment of mechanically ventilated patients with hypoxemic respiratory failure and acute respiratory distress syndrome using a multidisciplinary care pathway: A pilot implementation study
	K. Parhar1, HT Stelfox1, D. Niven1, D. Zuege1, G. Knight1, C. Doig1, S. Bagshaw2, K. Fiest1, A. Soo1
	1Department of Critical Care Medicine, University of Calgary and Alberta Health Services, Calgary, Canada; 2Department of Critical Care Medicine, Faculty of Medicine and Dentistry, University of Alberta and Alberta Health Services, Edmonton, Canada
	Correspondence: K. Parhar 



	001400Inhaled nitric oxide (iNO) in the management of COVID-19 associated ARDS: A “NO-GO”?
	SE. Stoll1, T. Leupold1, F. Dusse1, A. Mathes1
	1Anesthesiology and Intensive Care Medicine, University Hospital Cologne, Cologne, Germany
	Correspondence: S.E. Stoll 



	001408Impact of intubation on the evolution of fractions of inspired oxygen in patients treated with high flow oxygen therapy for COVID-19 associated pneumonia
	V. Lafay1, H. Winiszewski1, A. Guillien2, G. Capellier1
	1Service de Médecine Intensive, Réanimation, et Médecine hyperbare, Centre Hospitalier Régional Universitaire de Besançon, Besançon, France; 2Equipe D’épidémiologie Environnementale appliquée au Développement et à la santé Respiratoire, Institut Pour l’av
	Correspondence: V. Lafay 



	Acute Respiratory Failure 18 + Health Services Research & Outcome 15
	001305Lung Recruitment Potential in Patients with Severe Acute Respiratory Syndrome due to SARS CoV 2
	F. Peralta Echeverria1, V. Fuente Figueroa1, F. Tirapegui1
	1Unidad de Paciente Crítico Adulto, Complex Dr. Victor Rios Ruiz Asistencial, Los Angeles, Chile
	Correspondence: F. Tirapegui 



	001343Remdesivir, peripheral microcirculatory alterations, and ICU-mortality in COVID-19 patients with ARDS. Data from the HEMOCOVID-19 multicenter study
	A. Caballer1, L. Cortese2, C. Vilà3, A. Gil,1, A. Perez Pacheco4, P. Castro5, M. García de Acilu6, D. Busch7, RC. Mesquita8, L. Taniguchi9, G. Grasselli10, E. Buckley11, T. Durduran2, J. Mesquida1
	1Àrea de Crítics, Parc Tauli Hospital Universitari, Sabadell, Spain; 2Medical Optics Group, ICFO – The Institute of Photonic Sciences, Castelldefels, Spain; 3Servei de medicina intensiva, Parc Salut Mar, Barcelona, Spain; 4Intensive Care Department, Hospi
	Correspondence: J. Mesquida 



	001399Comparison between the first and second wave of patients with COVID-19 who required mechanical ventilation in an Argentine ICU
	G. Musso1, C. González2, C. Gomez1, G. Appendino1, M. Manago1, C. Lovesio1
	1Intensive Care, Sanatorio Parque, Rosario, Argentina; 2Intensive Care, Sanatorio Parque, Rosario, France
	Correspondence: C. González 



	001425PaO2FiO2 ratio changes are poor predictors of proning success in COVID-19 ARDS
	R. Jesty1, A. Kiss1, T. Szakmany1
	1Critical Care Directorate, Grange University Hospital, Aneurin Bevan University Health Board, Cwmbran, United Kingdom
	Correspondence: T. Szakmany 



	001438Interstitial Lung Disease in COVID - critical care patients
	C. Cardoso1, A. Cysneiros2, R. Garcês2, L. Bento3
	1Unidade de Urgência Médica, São José Hospital, Lisboa, Portugal; 2Unidade de Urgência Médica, São José Hospital, Lisbon, Portugal; 3Unidade de Urgência Medica (uum), Centro Hospitalar Universitário de Lisboa Central - Hospital de São José, Lisboa, Portug
	Correspondence: C. Cardoso 



	001447The conclusion of two years’ experience with COVID-19: features, outcomes
	I. Sdiri1, N. Fitouhi2, F. Nour1, D. Sana1, S. Ouerghi2, M. Tahar2
	1Réanimation médicale, Hôpital Abderrahmen Mami de pneumo-phtisiologie, Ariana, Tunisia; 2Anesthésie réaniamtion, Hôpital Abderrahmen Mami de pneumo-phtisiologie, Ariana, Tunisia
	Correspondence: I. Sdiri 



	001289The Incidence of Delirium in Covid-19 critically ill patients and its effect on muscle strength
	S. Andreadou1, E. Kalamara1, I. Patsaki2, E. Ballas3, M. Tsekoura4, P. Velitsikakis1, P. Manta1, V. Giaple1, E. Billis4
	1Icu, General Hospital of Chalkida, Chalcis, Greece; 2Physiotherapy, University of West Attica, Egaleo, Greece; 3Internal Medicine, Konstantopoulio General Hospital, Nea Ionia, Greece; 4Physiotherapy, University of Patras, Panepistimioupoli Patron, Greece
	Correspondence: I. Patsaki 



	001350Exercise intolerance in COVID-19 ICU survivors compared to patients complaining of long COVID after mild disease: a metabolic perspective
	AF. Rousseau1, M. Joris2, J. Pincemail3, C. Colson1, E. Cavalier3, G. Minguet4, J. Joris4, B. Misset1
	1Intensive Care, University Hospital of Liège, Liège, Belgium; 2Sports Medicine, Centre Malvoz, Liège, Belgium; 3Clinical Chemistry, University Hospital of Liège, Liège, Belgium; 4Anaesthesiology, University Hospital of Liège, Liège, Belgium
	Correspondence: A.F. Rousseau 



	001364Subcostal vs trans-hepatic approach for inferior vena cava evaluation in healthy volunteers: agreement of M-mode and artificial intelligence
	L. La Via1, A. Noto2, MR. Valenti1, C. Cutuli1, V. Dezio,1, S. Tutino3, L. Muscarà3, S. Messina3, M. Astuto1, F. Sanfilippo1
	1Anesthesiology and Intensive Care, Policlinico Universitario di Catania, Catania, Italy; 2Anesthesiology and Intensive Care, University Hospital "G. Martino", Messina, Italy; 3Anesthesiology and Intensive Care, Magna Græcia University, Catanzaro, Italy
	Correspondence: L. La Via 



	Acute Respiratory Failure 19
	001120Non-invasive ventilatory support in the Management of SARS-CoV-2 Patients
	C. Santos1, S. Costa1, C. Roriz1, D. Castro1, A. Araújo1, O. Gomes1, L. Pereira1
	1Serviço de Medicina Intensiva, Hospital Santo André—Centro Hospitalar de Leiria, Leiria, Portugal
	Correspondence: C. Santos 



	001157Non-invasive assessment of work of breathing and extubation outcome in critically ill patients
	R. Di Mussi1, F. Murgolo2, G. Bellino1, V. Murgolo2, S. Nigro2, D. Carpaneto2, M. Tenerelli2, S. Spadaro3, L. Dalfino2, A. Civita2, S. Grasso4
	1Department of Emergencies and Organ Transplant, University of Bari Aldo Moro, Bari, Italy; 2University of Bari "Aldo Moro", Department of Emergencies and Organ Transplant, Bari, Italy; 3Ferrara, Ospedale Sant’Anna, Ferrara, Italy; 4Department of Emergenc
	Correspondence: R. Di Mussi 



	001233Extracorporeal respiratory support of severe hypoxemic respiratory failure in COVID-19 pneumonitis
	EV. Zollei1, L. Rudas1, P. Hankovszky1, A. Korsos1, A. Pálfi1, Z. Varga1, Z. Hegedus2, G. Bari2, SB. Lobozarne1, A. Kiszel1, B. Babik1
	1Department of Anaesthesiology and Intensive Therapy, University of Szeged, Szeged, Hungary; 2Department of cardiac surgery, University of Szeged, Szeged, Hungary
	Correspondence: E.V. Zollei 



	001330Efficacy of thoracic fluid content by cardiometry in predicting weaning failure in icu- a prospective observational study
	KA. Rahul1, K. Ram2, RB. Ray2, P. Khanna2, DK. Baidya2, V. Rewari3
	1Anaesthesia, Pain Medicine & Critical Care, All India Institute of Medical Sciences, New Delhi, New Delhi, India; 2Anaesthesiology, Pain Medicine and Critical Care, All India Institute of Medical Sciences New Delhi, New Delhi, India; 3Anaesthesiology,Pai
	Correspondence: K.A. Rahul 



	001375Contribution of SpO2 FiO2 and PaO2 FiO2 Ratios in Patients with COVID-19 Acute Respiratory Distress Syndrome
	M. Bhiri1, I. TALIK2, NZ. Jaafar3, K. Ben Ismail4, I. Glenza3, F. Essafi5, M. Kaddour6, T. Merhabene7
	1Intensive Care Unit, Zaghouan Regional Hospital, Tunis, Tunisia; 2Réanimation Médicale, ICU of Zaghouan Regional Hospital, Tunis, Tunisia; 3Intensive Care Unit, Zaghouan Regional Hospital, Tunis, Tunisia; 4Intensive Care Unit, Regional Hospital Zaghouan,
	Correspondence: M. Bhiri 



	001406Volume Support Ventilation Mode Versus Pressure Support Ventilation mode in Spontaneous Breathing Trial
	M. Fakher1
	1Critical Care, Cairo University, Faculty of Medicine, Kasr Al Ainy, Cairo, Egypt
	Correspondence: M. Fakher 



	001421Timing of Prone Positioning during venovenous Extracorporeal Membrane Oxygenation for Acute Respiratory Distress Syndrome
	E. Rezoagli1, J. Rilinger2, T. Duburq3, C. Guervilly4, M. Petit5, T. Wengenmayer6, G. Bellani1, G. Grasselli7, A. Combes8, G. Foti9, M. Schmidt10, M. Giani11
	1School of Medicine and Surgery, University of Milano-Bicocca, Monza, Italy; 2Department of Medicine iii (Interdisciplinary Medical Intensive Care), Medical Center, Faculty of Medicine, University of Freiburg, Freiburg, Germany; 3Service de médecine Inten
	Correspondence: E. Rezoagli 



	001432Pseudo-Reverse triggering, a new asynchrony, associated with forced expiration during spontaneous breathing in Pressure support ventilation
	JF. Martínez Carmona1, M. Delgado Amaya1, C. Joya Montosa1, J. Luna-Castro1, E. Fernandez Garcia2, S. Barragan Gonzalez2, M. Rodriguez Delgado2, JM. Molina Cantero2, JA. Benitez Lozano3, JM. Serrano Simón4
	1Intensive Care Unit, Hospital Regional Universitario de Málaga, Málaga, Spain; 2Intensive Care Unit, Hospital La Merced, Osuna, Sevilla, Spain; 3In Memorian, Hospital Regional Universitario de Málaga, Málaga, Spain; 4Intensive care unit, La Merced, Osuna
	Correspondence: J.M. Serrano Simón 



	001441Obesity and its impact on COVID-19
	I. Sdiri1, N. Fitouhi2, F. Nour1, D. Sana1, S. Ouerghi2, M. Tahar2
	1Réanimation médicale, Hôpital Abderrahmen Mami de pneumo-phtisiologie, Ariana, Tunisia; 2Anesthésie réaniamtion, Hôpital Abderrahmen Mami de pneumo-phtisiologie, Ariana, Tunisia
	Correspondence: I. Sdiri 



	001449Dramatic clinical worsening in Covid-19 patients before entering public health system. Comparison of vaccinated and not vaccinated patients
	S. Tantillo1, C. Nicola1, F. Talarico1, M. Guarnera1, M. Citino1, P. Orlandi2, L. Catalano2
	1Intensive Care, Major Carlo Alberto Pizzardi Hospital, Bologna, Italy; 2Radiology, Major Carlo Alberto Pizzardi Hospital, Bologna, Italy
	Correspondence: S. Tantillo 



	Cardiovascular Dynamics 1
	000052Fibrinolysis-Contraindicated Patients in the All-Comer FLASH Registry: Acute and Long-Term Outcomes of Mechanical Thrombectomy for Pulmonary Embolism
	S. Barco1
	1Department of Angiology, University Hospital of Zürich, Zürich, Switzerland.
	Correspondence: K. Hoban 



	000065Comparison of early postoperative outcomes after mitral valve surgery with and without concomitant tricuspid valve repair
	F. Ampatzidou1, R. Ioannidis2, O. Drosos3, N. Mihail4, C. Mavromanolis5, A. Stratou4, A. Madesis4, G. Drossos4
	1Cardiothoracic icu, G.Papanikolaou Hospital, Thessaloniki, Greece; 2Cardiothoracic Anesthesia, G.Papanikolaou Hospital, Thessaloniki, Greece; 3University of cambridge, University of Cambridge, Cambridge, United Kingdom; 4Cardiothoracic Surgery, G.Papanik
	Correspondence: F. Ampatzidou 



	000078Fingolimod does not prevent endothelial glycocalyx damage in injured cultured human umbilical vein endothelial cells
	E. Milford1, L. Meital2, A. Kuballa2, M. Reade1, F. Russell2
	1Faculty of Medicine, The University of Queensland, Herston, Australia; 2School of Health and Behavioural Sciences, University of the Sunshine Coast, Maroochydore DC, Australia
	Correspondence: E. Milford 



	000111Comparison of door-to-balloon time between ST-elevation myocardial infarction and its equivalents
	Y. Choi1, K. Kim1, JS. Oh1, HH. Jeong1, JT. Park1, YY. Kyong1, YM. Oh1, SM. Choi1, KH. Choi1
	1Emergency Medicine, Uijeongbu St. Mary’s Hospital, The Catholic University, Euijeongbu, Republic of Korea
	Correspondence: K. Kim 



	000114The impact of the COVID-19 pandemic on patients with cardiocerebrovascular disease visiting the emergency department
	B. Park1, H. Song2
	1Emergency Medicine, Catholic University Seoul St. Mary Hospital, Seoul, Republic of Korea; 2Emergency Medicine, The Catholic University of Korea, St. Vincent`s Hospital, Suwon, Republic of Korea
	Correspondence: B. Park 



	000265A Retrospective Single-centre Observational Study Looking At The Extent Of Liver Dysfunction Post-Cardiac Surgery
	M. Ahmed1, R. Mani1
	1Cardiothoracics Intensive Care, St Georges Hospital, London, United Kingdom
	Correspondence: R. Mani 



	000276Mechanical complications after central venous catheterisation in the ultrasound-guided era: a prospective cohort study
	M. Adrian1, O. Borgquist1, T. Kröger1, E. Linné2, P. Bentzer1, M Spångfors3, A. Holmström4, J. ÅKeson4, R. Linnér1, T. Kander1
	1Skåne University Hospital Lund, sweden, Lund University, Lund, Sweden; 2Helsingborg Hospital, Sweden, Lund University, Lund, Sweden; 3Kristianstad Hospital, Sweden, Lund University, Lund, Sweden; 4Skåne University Hospital Malmö, Sweden, Lund University,
	Correspondence: T. Kander 



	000307Feasibility of continuous non-invasive finger blood pressure monitoring in adult patients admitted to the intensive care unit: a PHYSIC substudy
	J. Schuurmans1, AR. Van Nieuw Amerongen2, LE. Terwindt3, DP. Veelo3, APJ. Vlaar1, BJP. Van Der Ster3
	1Adult Intensive Care, Amsterdam UMC Location University of Amsterdam, Amsterdam, Netherlands; 2Technical Medicine, Delft University of Technology (TU Delft), Delft, Netherlands; 3Anesthesiology, Amsterdam UMC Location University of Amsterdam, Amsterdam, 
	Correspondence: J. Schuurmans 



	000324Low mixed venous oxygen saturations during the first hours after ICU admission are associated with 1-year mortality after cardiac surgery – a single-center retrospective study
	T. Kaakinen1, T. Ikäläinen1, T. Erkinaro1, J. Karhu1, P. Ohtonen1, T. Ala-Kokko1
	1Research Group of Surgery, Anesthesiology and Intensive Care, Oulun University Hospital, Oulu, Finland
	Correspondence: T. Kaakinen 



	000371Effect of dexmedetomidine on new onset atrial fibrillation in critically ill patients
	Y. Jang1, SY. Jung1, JH. Lee2, JH. Yoon3, DJ. Kim4, MJ. Song5, YJ. Cho5, SY. Lim5
	1Office of ehealth Research and Business, Seoul National University Bundang Hospital, Seongnam-si, Republic of Korea; 2Cardiovascular center, Department of Internal Medicine, Seoul National University Bundang Hospital, Seongnam-si, Republic of Korea; 3Pul
	Correspondence: Y. Jang 



	Cardiovascular Dynamics 2
	000383Cardiogenic Shock: Incidence, Aetiology, Management & Outcomes in a Tertiary Intensive Care Unit
	J. Van Schoor1, T. Woo1, T. Pirani1, R. Loveridge1, G. Auzinger1, S. Patel1
	1Critical Care, King’s College Hospital NHS Foundation Trust, London, United Kingdom
	Correspondence: J. Van Schoor 



	000470Phenotypic Heterogeneity of Fulminant COVID-19-Related Myocarditis in Adults
	M. Pineton De Chambrun1, P. Barhoum1, K. Dorgham2, M. Kerneis3, S. Burrel4, P. Quentric2, J. Chommeloux1, N. Brechot1, Q. Moyon1, G. Lebreton5, S. Boussouar6, M. Schmidt1, L. Lefevre1, JL. Charuel7, CE. Luyt1, G. Montalescot3, A. Redheuil6, A. Combes1, G.
	1Intensive Care Medicine Department, University Hospitals Pitié Salpêtrière - Charles Foix, Paris, France; 2Cimi-Paris, INSERM, Paris, France; 3Cardiology Department, University Hospitals Pitié Salpêtrière - Charles Foix, Paris, France; 4Virology Departme
	Correspondence: M. Pineton De Chambrun 



	000551Portal pulsatility index and renal venous impedance index predict congestion and its response to diuretic volume depletion
	PG. Guinot1, PA. Bahr1, S. Andrei2, BA. Popescu3, V. Caruso4, PM. Mertes5, M. Nguyen1, B. Bouhemad1
	1Anesthesiology and Critical Care Medicine, Hospital Center University François Mitterand, Dijon, France; 2Anesthesiology and Critical Care Medicine, Carol Davila University of Medicine and Pharmacy, Bucharest, Romania; 3Cardiology, Carol Davila Universit
	Correspondence: P.A. Bahr 



	000561Hemodynamic monitoring and partial pressure of venous to arterial carbon dioxide gradient in early resuscitation of severe burn patients
	J. Vejo1, M. Sánchez1, I. Seises1, R. Yébenes1, J. Soto1, A Lopez Fernández1, J. Rábano1, EM. Flores Cabeza1, P. Millán1, C. Gutierrez1
	1Intensive care unit, Hospital Universitario La Paz, Madrid, Spain, Spain
	Correspondence: J. Vejo 



	000570Sedation using remimazolam does not reduce the duration of mechanical ventilation after elective cardiovascular surgery
	Y. Suzuki1, H. Kato1, S. Oshima1, Y. Aoki1, Y. Obata1, S. Mimuro1, M. Doi1, Y. Nakajima2
	1Department of Anesthesiology and Intensive Care Medicine, Hamamatsu University Hospital, Hamamatsu, Japan; 2Department of Anesthesiology and Intensive Care Medicine, Hamamatsu University School of Medicine, Hamamatsu, Japan
	Correspondence: Y. Suzuki 



	000602Low postoperative perfused vessel density is associated with increased soluble vascular cell adhesion molecule-1 after cardiovascular surgery with cardiopulmonary bypass
	J. Greenwood1, F. Talebi2, D. Jang2, A. Spelde3, T. Kilbaugh4, M. Acker5, JG. Augoustides3, N. Meyer6, J. Brenner6, V. Muzykantov7, B. Abella2
	1Departments of Emergency Medicine, Anesthesiology & Critical care, Perelman School of Medicine at the University of Pennsylvania, Philadelphia, United States of America; 2Department of Emergency Medicine, Perelman School of Medicine at the university of 
	Correspondence: J. Greenwood 



	000610Diastolic dysfunction and mortality in COVID-19 patients admitted to ICU: a single-center study
	L. La Via1, V. Dezio2, P. Amelio3, F. Vasile1, S. Messina3, F. Perna4, MT. Agnello1, G. Fallico1, M. Astuto1, F. Sanfilippo1
	1Anesthesiology and Intensive Care, Policlinico Universitario di Catania, Catania, Italy; 2Anesthesiology and Intensive Care, University of Catania, Catania, Italy; 3Anesthesiology and Intensive Care, Magna Græcia University, Catanzaro, Italy; 4Department
	Correspondence: L. La Via 



	000652Should I Swan or should I not
	MP. Anselmo1, P. Costa2, AR. Francisco2, P. Fortuna3, L. Bento4
	1Critical Care Department, Hospital Fernando Fonseca, Amadora, Portugal, 2Critical Care Department, Centro Hospitalar Universitário de Lisboa Central - Hospital de São José, Lisboa, Portugal; 3Unidade de Urgência Médica, Hospital S. José, Centro Hospitala
	Correspondence: M.P. Anselmo 



	000655The normalization of arterial lactate and venous-to-arterial CO2 difference as a new prognostic tool for cardiogenic shock resuscitation
	F. Manicone1, Q. Guillemot2, J. Creteur2, A. Herpain2
	1Faculty of Medicine and Dentistry, Sapienza University of Rome, Roma, Italy; 2Department of Intensive Care, Erasme University Hospital, Université libre de Bruxelles, Brussels, Belgium
	Correspondence: F. Manicone 



	000659Association between ventricular-arterial coupling and extravascular lung water index in critical ill patients
	KD. Gutiérrez-Toledo1, JC. Gasca-Aldama1, JA. Castañon-Gonzalez1, J. Zúñiga-Escorza1, LA. Gorordo-Delsol1
	1Adult Intensive Care Unit, Hospital Juárez de México, Ciudad de México, Mexico
	Correspondence: J. Zúñiga-Escorza 



	Cardiovascular Dynamics 3
	000714Agreement of capillary refill time measurements performed at finger and earlobe in healthy volunteers: a pilot study
	L. La Via1, A. Noto2, T. Triolo3, C. Continella3, C. Pillitteri4, O. Merlo2, F. Criscione1, G. De Salvo2, G. Hernandez5, M. Astuto1, F. Sanfilippo1
	1Anesthesiology and Intensive Care, Policlinico Universitario di Catania, Catania, Italy; 2Anesthesiology and Intensive Care, University Hospital "G. Martino", Messina, Italy; 3Anesthesiology and Intensive Care, Magna Græcia University, Catanzaro, Italy; 
	Correspondence: L. La Via 



	000669Myocardial Work: operator reliability with novel advanced echocardiography techniques in the ICU
	T. Sanderson1, M. Cheema2, A. Taylor3, G. Chater2, A. Myers2, T. Samuels4
	1Intensive Care Unit, East Surrey Hospital, London, United Kingdom; 2Intensive Care Unit, East Surrey Hospital, Redhill, United Kingdom; 3Critical Carem, East Surrey Hospital, Redhill, United Kingdom; 4Critical care, East Surrey Hospital, Redhill, United 
	Correspondence: T. Sanderson 



	000689Right ventricular systolic pressure and mortality in patients admitted to ICU due to COVID-19 infection
	L. Aponte Becerra1, B. Rivera Rodriguez1, N. Olarte2, C. Yan1, S. Andrade-Bucknor2
	1Internal Medicine, University of Miami, Jackson Memorial Hospital, Miami, United States of America; 2Cardiology, University of Miami, Jackson Memorial Hospital, Miami, United States of America
	Correspondence: L. Aponte Becerra 



	000733The Automation of Sub-Aortic Velocity Time Integral Measurements: Clinical Evaluation of an Artificial Intelligence-Enabled Tool in Critically Ill Patients
	FA. Gonzalez1, R. Varudo1, J. Leote1, C. Martins1, J. Bacariza1, A. Fernandes1, F. Michard2
	1Serviço de Medicina Intensiva, Hospital Garcia de Orta, Almada, Portugal; 2Mico, Health Valley, Lausanne, Switzerland
	Correspondence: F.A. Gonzalez 



	000734Capillary refill time in healthy volunteers: does the arm position matter?
	L. La Via1, A. Noto2, O. Merlo2, C. Continella3, T. Triolo3, C. Pillitteri4, S. Cocimano1, P. Calì2, G. Hernandez5, M. Astuto1, F. Sanfilippo1
	1Anesthesiology and Intensive Care, Policlinico Universitario di Catania, Catania, Italy; 2Anesthesiology and Intensive Care, University Hospital "G. Martino", Messina, Italy; 3Anesthesiology and Intensive care, Magna Græcia University, Catanzaro, Italy; 
	Correspondence: L. La Via 



	000748Risk factors for mortality in patients with heart failure (HF) and COVID-19 at Respiratory Intensive Care Unit (R-ICU) "Dr. Mario Shapiro" American British Cowdray Medical Center
	E. Espinosa Aznar1
	1Critical Care, American British Cowdray Medical Center, Mexico City, Mexico.
	Correspondence: E. Espinosa Aznar 



	000786Vaso-inotropic score should not be the main determinant for VA-ECMO support decision in post cardiotomy cardiogenic shock
	V. Caruso1, M. Nguyen1, MC. Morgant2, V. Berthoud1, O. Bouchot2, B. Bouhemad1, PG. Guinot1
	1Anesthesiology and Critical Care Medicine, Hospital Center University François Mitterand, Dijon, France; 2Department of Cardiac Surgery, Hospital Center University François Mitterand, Dijon, France
	Correspondence: V. Caruso 



	000793Invasive mechanical ventilation induces postcapillary collapse which diminishes the cardiac output and promotes pulmonary edema; An integrated model of the cardiopulmonary interactions
	N. Markovitch1, A. Landesberg2
	1Medicine, Technion - Israel Institute of Technology, Haifa, Israel; 2Biomediacl Engineerig, Technion - Israel Institute of Technology, Haifa, France
	Correspondence: A. Landesberg 



	000808The skin as diagnostic organ for water balance and vascular tone in septic and cardiogenic shock (SkInShock Study)
	I. Sagoschen1, L. Hobohm1, S. Karbach1, J. Windschmitt1, K. Keller1, T. Münzel2, J. Wild1
	1Center for Cardiology, Cardiology 1, Universitätsmedizin der Johannes Gutenberg-Universität Mainz, Langenbeckstraße, Mainz, Germany, Mainz, Germany; 2Center for Cardiology, Cardiology 1, Universitätsmedizin der Johannes Gutenberg-Universität Mainz, Lange
	Correspondence: I. Sagoschen 



	000820The regulation of O-GlcNAcylation during cardiopulmonary bypass, a potential therapeutic solution for post-operative multi-systemic alteration: assessment in humans and in a rat extracorporeal circulation model
	J. Lecomte1, A. Persello1, M. Denis1, T. Dupas1, B. Rozec1, B. Lauzier1
	1Nantes Université, CHU Nantes, CNRS, INSERM, L’institut du thorax, F-44000, Nantes, France
	Correspondence: J. Lecomte 



	Cardiovascular Dynamics 4 + Infection 5
	001243Can carotid artery Doppler variations induced by End-expiratory Occlusion manoeuvre predict fluid responsiveness in septic shock patients?
	S. D’Arrigo1, AM. Dell’anna1, C. Sandroni1, A. Messina2, S. Cacciola1, C. Pacini1, M. Antonelli1
	1Department of Anesthesiology and Intensive Care, Agostino Gemelli University Policlinic, Roma, Italy, 2Department of Anesthesiology and Intensive Care, Humanitas Research Hospital, Rozzano, Italy
	Correspondence: S. D’Arrigo 



	001248Interpretation and agreement between intensive care unit physicians ability to diagnose atrial fibrillation on single lead ECG traces of critical care patient in the ICU using the MIMIC-III Database
	M. Peironi1, I. Welters2, O. Cole3, S. Ortega-Martorell1, I. Olier-Caparroso1, B. Johnston4
	1School of Computer Sciences and Mathematics, Liverpool John Moores University, Liverpool, United Kingdom; 2Critical Care, Royal Liverpool and Broadgreen University Hospitals NHS Trust, Liverpool, United Kingdom; 3Critical care, Liverpool Heart and Chest 
	Correspondence: B. Johnston 



	References
	001279Cardiac output using electrical cardiometry correlates with echocardiographic measurments in extracorporeal membrane oxygenation patients
	A. Yehia1, M. Nwar1, Y. Nassar1, AEB. Akram1, H. Elgawaby1
	1Critical Care, Faculty of Medicine Kasr Al-Ainy, Cairo University, Cairo, Egypt
	Correspondence: A. Yehia 



	Introduction:
	001318Deep vein occlusion and its detrimental effect on hemodynamics are only reversible over time
	SA. De Moura1, FJB. Sotelo2, AMA. Liberatore3, IHJ. Koh1
	1Surgery, Universidade Federal de São Puo, Sao Paulo, Brazil; 2Vascular Surgery, Hospital ipiranga, São Paulo, Brazil; 3Cirurgia, Universidade Federal de São Puo, Sao Paulo, Brazil
	Correspondence: I.H.J. Koh 



	001427Pulmonary arterial cannulation in Veno-pulmonary-arterial ECMO compared to Protek Duo with an oxygenator in patients with acute right ventricular failure requiring mechanical circulatory support
	M. Haj Bakri1, T. Sallam,2, A. Kallur,2, F. Bien-Aime,2, A. Zaaqoq3
	1Internal Medicine, MedStar Washington Hospital Center, Washington, United States of America; 2Internal Medicine, MedStar Washington Hospital Center, Washington, United States of America; 3Critical Care medicine, MedStar Washington Hospital Center, Washin
	Correspondence: M. Haj Bakri 



	001431Calculation of beat-to-beat right ventricular ejection fraction from continuous measured right ventricular pressures
	M. Gaertner1, R. Glocker2, F. Glocker2, HB. Hopf3
	1Department of Anaesthesiology, University Hospital Düsseldorf, Düsseldorf, Germany, 2Emka Medical gmbh, emka MEDICAL GmbH, Aschaffenburg, Germany; 3Anestesia and Perioperative Medicine, Asklepios Klinik Langen, Langen (Hessen), Germany
	Correspondence: M. Gaertner 



	000313The predictive value of the modified early warning score for ICU admission in patients with a hematologic malignancy – a multicenter observational study
	N. Van Mourik1, JJ. Oomen2, LA. Van Vught1, BJ. Biemond3, WM. van den Bergh4, NMA. Blijlevens2, APJ. Vlaar1, M. Müller1
	1Department of Intensive Care Medicine, Amsterdam UMC, Location University of Amsterdam, Amsterdam, Netherlands; 2Department of Hematology, Radboud University Medical Center, Nijmegen, Netherlands; 3Department of Hematology, Amsterdam UMC, Location Univer
	Correspondence: N. Van Mourik 



	000611Use of an innovative cuff pressure control and subglottic secretions drainage system in COVID-19 ARDS patients undergoing pronation
	G. Lombardi1, ES. Tanzarella2, S. Baroni3, F. Sarlo,3, SL. Cutuli2, S. Carelli2, M. Cesarano2, V. Gennenzi,2, G. Pintaudi2, J. Vargas2, DL. Grieco2, A. Urbani3, G. De Pascale2, M. Antonelli2
	1Dipartimento di Scienze dell’emergenza, Anestesiologiche e Della rianimazione, Fondazione Policlinico Universitario A. Gemelli IRCCS, Roma, Italy; 2Dipartimento di Scienze dell’ emergenza, Anestesiologiche e della rianimazione, Fondazione Policlinico Uni
	Correspondence: G. De Pascale 



	000833Minocycline as combination therapy for critically-ill patients with difficult to treat Acinetobacter baumannii ventilator-associated pneumonia
	Z. Athanassa1, A. Dimoula1, S. Manioudaki1, O. Tsimpoukidi1, V. Koumaki2, A. Sakagianni1, A. Tsakris2
	1Intensive care unit, Sismanogleio General Hospital, Marousi, Greece; 2Microbiology department, National and Kapodistrian University of Athens, Athens, Greece
	Correspondence: A. Sakagianni 



	000238Factors related to in-ICU acquired infection in critically ill CoVID-19 patients. Data from the ENVIN-HELICS registry
	N. Mas1, A. Escriba Barcena2, GM. Catalán3, F. ÁLvarez-Lerma4, R. Gimeno5, FX. Nuvials Casals6, MP. Gracia4, PJ. Lobo7, J. Molinuevo Picon8, Envin Study Group9
	1Intensive Care Unit, HRI BioCruces-Bizkaia-Hospital Galdakao-Usansolo, Galdakao, Spain; 2Intensive Care Unit, Hospital Universitario de Fuenlabrada, Fuenlabrada, Spain; 3Intensive Care Unit, University Hospital October 12, Madrid, Spain; 4Critical Care D
	Correspondence: N. Mas 



	Cardiovascular Dynamics 5
	000851Noradrenaline requirements increases in the presence of systemic acidemia
	A. Spataru1, S. Vanapalli2, I. Awad1, M. Toolan1, A. Collins3, P. Eiben4, V. Recea1, C. Brathwaite-Shirley5, B. Gurung3, J. Arévalo-Serrano6, J. Kraut7, S. Rodriguez-Villar8
	1Critical Care Department, King’s College Hospital, London, United Kingdom; 2Anaesthetics and Intensive Care, Queen Elizabeth The Queen Mother Hospital, London, United Kingdom; 3Critical Care Department, University Hospital Lewisham, London, United Kingdo
	Correspondence: S. Rodríguez-Villar 



	000862Physiological changes after fluid bolus therapy in cardiac surgery patients: a matched case–control study
	M. Faltys1, NA. Serpa2, R. Bellomo3, L. Cioccari4
	1Intensive Care Medicine, Inselspital, University Hospital Bern, Bern, Switzerland; 2Australian and New Zealand Intensive Care–Research Centre, Monash University, Melbourne, Australia; 3Intensive Care, Austin Hospital, Heidelberg, Australia; 4Department o
	Correspondence: M. Faltys 



	000901Change of Strong Ion Gap in the First Six Hours of Intensive Care Admission as a Predictor of Mortality
	LA. Leon Guerrero1, A. Mondragón-Cardona2, A. Muñoz-Tovar3
	1Intensivo Care, Surcolombiana University Faculty of Health, Neiva, Colombia, 2Intensive Care, Surcolombiana University Faculty of Health, Neiva, Colombia; 3Intensive care, Surcolombiana, Neiva, Colombia
	Correspondence: A. Mondragón-Cardona 



	000924Continuous Stroke Volume (SV) Changes but not Thoracic Fluid Content (TFC) Predict Dynamic Fluid Responsiveness during the Initial Resuscitation of Shock Patients
	I. Douglas1, CA. Rosenthal1, T. Hiller1, A. Garcia1, J. Oakes1, J. Sahatjian2, L. Hayward3, D. Hansell2
	1Pulmonary & Critical Care Medicine, Denver Health, Denver, United States of America; 2Medication Delivery & Acute Therapies, Baxter International Inc, San Diego, United States of America; 3Data Science, Baxter International Inc, San Diego, United States 
	Correspondence: I. Douglas 



	000947Breath-dependent changes in the ratio between pressure and pulse wave transit time in the pulmonary artery as a function of heart lung interaction
	F. Müller-Graf1, B. Vollmar2, S. Pulletz1, SH. Böhm1, P. Frenkel1, AR. Zitzmann1, DA. Reuter1
	1Department of Anesthesiology and Intensive Care Medicine, University Hospital of Rostock, Rostock, Germany, 2Rudolf-zenker institute of experimental surgery, University Hospital of Rostock, Rostock, Germany
	Correspondence: F. Müller-Graf 



	000954Time for restauration of radial arterial pressure after a transient arm vascular occlusion may reflect vascular reactivity and correlate with outcome in critically ill patients: preliminary results of an observational study
	C. Lai1, R. Shi1, JL. Teboul1, F. Moretto2, L. Guérin2, T. Pham2, X. Monnet1
	1Médecine Intensive - Réanimation, Inserm umr s_999, fhu Sepsis, groupe de Recherche Carmas, Bicêtre Hospital AP-HP Université Paris-Saclay DMU CORREVE, Le Kremlin-Bicêtre, France; 2Médecine intensive - Réanimation, fhu Sepsis, Groupe de Recherche Carmas,
	Correspondence: C. Lai 



	000969Scandinavian survey concerning assessment and treatment of fluid overload in intensive care
	E. Zeuthen1, S. Wichmann2, M. Schønemann-Lund3, M. Järvisalo4, R. Rubenson-Wahlin5, MI. Sigurðsson6, EH. Holen7, MH. Bestle8
	1Department of Anaesthesia and Intensive Care, North Zealand Hospital - Hillerød, Hillerød, Denmark; 2Department of Anaesthesiology and Intensive care, Nordsjaellands Hospital, Hilleroed, Denmark; 3Department of Anaesthesia and Intensive Care, Copenhagen 
	Correspondence: E. Zeuthen 



	000979Prognostic markers in cardiogenic shock. A retrospective observational study
	M. Benlabed1, S. Benlabed2, R. Gaudy3, A. Ladjouze4, S. Aissaoui5
	1Anesthesiology, University of Lille, Lille, France; 2Erasme Hospital, Université Libre de Bruxelles, Bruxelles, Belgium; 3Emergency Department, University of Lille, Lille, France; 4Anesthesiology, Algiers University, Algiers, Algeria; 5Anesthesiology and
	Correspondence: M. Benlabed 



	000988The role of the Intensivist as part of the Pulmonary Vascular Disease Unit
	B. Diez Del Corral1, JM. Martín Cano1, B. Giménez Beltrán1, A. Breval Flores1, M. Perez Ruiz1
	1University Hospital of Jerez, Intensive Care Unit, Jerez, Spain
	Correspondence: B. Giménez Beltrán 



	Conclusion:
	001013Effectiveness of Pulmonary Artery Catheter Monitoring in Cardiogenic Shock According to Shock Etiology: Meta-analysis and Systemic Review
	J. Lee1, K. Ah-Ram1, J. Hyun1, MS. Kim1
	1Cardiology, Asan Medical Center, Seoul, Republic of Korea
	Correspondence: M.S. Kim 



	Cardiovascular Dynamics 6
	001017Effects of rapid fluid infusion on hemoglobin concentration: A systematic review and meta-analysis
	AA. Quispe-Cornejo1, A. Cunha1, H. Njimi1, W. Mongkolpun1, AL. Valle-Martins2, M. Arébalo-López3, J. Creteur1, JL. Vincent1
	1Department of Intensive Care, Erasme University Hospital, Brussels, Belgium; 2Department of Intensive Care, Hospital Mater Dei, Belo Horizonte, Brazil; 3Department of Intensive Care, Hospital Univalle Norte, Cochabamba, Bolivia
	Correspondence: A.A. Quispe-Cornejo 



	001027Dynamic arterial elastance predicts volume responsiveness in patients with hemodynamic instability and irregular heart rhythm: results from a pilot study
	P. Ostadal1, A. Krüger1, D. Vondrakova1, M. Janotka1, J. Naar1, P. Neužil1
	1Cardiovascular Center, Na Homolce Hospital, Prague, Czech Republic
	Correspondence: P. Ostadal 



	001031Incidence and prognostic impact of myocardial dysfunction in septic shock – An observational cohort study
	V. Rewari1, ZM. Nadaf1, A. Trikha1, R. Ramachandran1, KA. Rahul1, N. Wig2
	1Anaesthesiology, Pain Medicine and Critical Care, All India Institute of Medical Sciences, New Delhi, India; 2Medicine, All India Institute of Medical Sciences, New Delhi, India
	Correspondence: V. Rewari 



	References: None.
	001037Serial evaluation of myocardial function using echocardiography in rodent endotoxemia model
	GS. Wang1, HY. Kim2, KS. Kim1
	1Emergency medicine, Seoul National University Hospital, Seoul, Republic of Korea; 2Emergency Medicine, Seoul National University Hospital, Seoul, Republic of Korea
	Correspondence: K.S. Kim 



	001065Incidence and risk factors of weaning-induced cardiac dysfunction: results from a multicenter, observational study
	R. Shi1, S. Ayed1, JL Teboul1, N. Anguel1, D. Osman1, T. Pham1, F. Moretto1, C. Lai1, M. Beuzelin2, R. Persichini3, M. Legouge4, N. De Vita5, B. Levy6, A. Beurton7, K. Mangal8, T. Hullin9, V. Labbe10, M. Guillot11, A. Harrois12, X. Monnet1
	1Service de Médecine Intensive-Réanimation, Hôpital de Bicêtre, Hôpitaux universitaires Paris-Saclay, AP-HP, Le Kremlin-Bicêtre, France; 2Service de Réanimation Polyvalente, Centre Hospitalier de Dieppe, Dieppe, France; 3Medical-Surgical Intensive Care Un
	Correspondence: R. Shi 



	001108Validation of prognostic scales in patients supported with VA ECMO
	M. Mendoza-Prieto1, I. Espinosa-Rueda1, J. Navarro-Rodriguez1, N Palomo-López1, L. Martin-Villen1, A. Vilches-Arenas2, JJ. Egea-Guerrero1
	1Critical Care Unit, Hospital Universitario Virgen del Rocío, Sevilla, Spain; 2Medicina Preventiva y Salud Pública, Hospital Universitario Virgen Macarena, Sevilla, Spain
	Correspondence: M. Mendoza-Prieto 



	001152Animal model of haemodynamic effect of a large arteriovenous fistula during VA-ECMO
	A. Valerianova1, M. Mlcek2, O. Kittnar3, J. Malik1
	13rd Department of Internal Medicine, General University Hospital in Prague, Prague, Czech Republic; 2Physiology, First Faculty of Medicine Charles University, Prague, Czech Republic; 3Institute of physiology, Charles University, 1st Medical Faculty, Prag
	Correspondence: A. Valerianova 



	001156Factors of poor prognostic in patients with cardiogenic shock supported with VA ECMO
	I. Espinosa-Rueda1, M. Mendoza-Prieto1, J. Navarro-Rodriguez1, L. Martin Villen1, N. Palomo-Lopez1
	1Critical Care Unit, Hospital Universitario Virgen del Rocío, Sevilla, Spain
	Correspondence: I. Espinosa-Rueda 



	001225End-Expiratory Occlusion Test (EEOT) to assess Fluid Responsiveness in critically ill patients with shock: a preliminary report
	M. Matteo1, E. Saraceni1, F. Abbondanza1, G. Anzellotti1, L. Vetrugno2, S. Maggiore3
	1Dept of Anesthesiology, Critical Care Medicine and Emergency, ss. Annunziata Hospital, Chieti, i, Ss Annunziata Hospital, Chieti, Italy; 2Department of Medical, Oral and Biotechnological Sciences, D’Annunzio University of Chieti - Pescara, Chieti, Italy;
	Correspondence: L. Vetrugno 



	Data Science 1
	000039Hospital Length of Stay and 30-day Mortality Prediction in Stroke: A Machine Learning Analysis of 17,000ICU Admissions in Brazil
	P. Kurtz1, I. T Peres2, M. Soares1, J. Salluh3, F. Bozza4
	1Intensive Care Medicine, Instituto D’Or de Pesquisa e Ensino, Rio de Janeiro, Brazil, 2Industrial Engineering, Pontifical Catholic University of Rio de Janeiro, Rio de Janeiro, Brazil; 3Institute for Research and Education, D’Or, Rio de Janeiro, Brazil; 
	Correspondence: P. Kurtz 



	000061Score-Based Prediction for Severe Vitamin D Deficiency in Critically Ill Patients
	YT. Kuo1, JH. Liu1, MC. Shih2, LK. Kuo3, C. Chen4, KC. Yuan5, YC. Yeh1
	1Department of Anesthesiology, National Taiwan University Hospital, Taipei, Taiwan; 2Institute of Epidemiology and Preventive Medicine College of Public Health, National Taiwan University, Taipei, Taiwan; 3Division of Critical Care Medicine, Mackay Memori
	Correspondence: Y.T. Kuo 



	000108Regional indicators in COVID-19 lethality in Brazil: a descriptive analysis
	G. Rossone Reis1
	1Researcher, UNIRG University Center - Campus II, Gurupi, Brazil
	Correspondence: G. Rossone Reis 



	000115Community-based suicide prevention programs are effective in preventing emergency medical utilization after self-harm: a nationwide registry-based study
	A. Gong1, JH. Yun1, IS. Kim1, MA. Yuh1, SH. Woo2, J. Kim3, S. Hong1
	1Department of Emergency Medicine, Daejeon St Mary’s Hospital, College of Medicine, The Catholic University of Korea, Seoul, Republic of Korea; 2Department of Emergency Medicine, Incheon St Mary’s Hospital, College of Medicine, The Catholic University of 
	Correspondence: A. Gong 



	000150The effect of age on vital sign changes in patients hospitalised with infection
	P. Tupper1, OC. Redfern1, S. Gerry2, PJ. Watkinson1
	1Nuffield Department of Clinical Neurosciences, University of Oxford, Oxford, United Kingdom; 2Nuffield Department of Orthopaedics, Rheumatology and Musculoskeletal sciences, University of Oxford, Oxford, United Kingdom
	Correspondence: P. Tupper 



	000193Full-context modelling of traumatic brain injury in the ICU: data-driven trajectories of ordinal prognosis for dynamic interpretation
	S. Bhattacharyay1, J. Deasy2, L. Wilson3, D. Menon1, R. Stevens4, E. Steyerberg5, D. Nelson6, A. Ercole1
	1Division of Anaesthesia, University of Cambridge, Cambridge, United Kingdom; 2Department of Computer Science and Technology, University of Cambridge, Cambridge, United Kingdom; 3Division of Psychology, University of Stirling, Stirling, United Kingdom; 4D
	Correspondence: S. Bhattacharyay 



	References
	000418Performing Clustering analysis in the Emergency Department to improve patient flow
	A. Sakagianni1, G. Feretzakis2, E. Loupelis3, D. Kalles2, VS. Verykios2, G. Karlis4, S Kolokytha5, P. Batiani5, S. Michelidou1, V. Kaldis5
	1Intensive Care Unit, Sismanogleio General Hospital, Marousi, Greece; 2School of Science and Technology, Hellenic Open University, Patra, Greece; 3Informatics Department, Sismanogleio General Hospital, Marousi, Greece; 4Intensive Care Unit 4, Sotiria Thor
	Correspondence: A. Sakagianni 



	000517Detecting Atrial Fibrillation on Unlabeled, Continuously Streamed Data Using Weak Supervision
	S. Rooney1, R. Kaufman2, M. Goswami2, M. Pinsky3, JK. Miller2, S. Al-Zaiti4, A. Dubrawski2, G. Clermont3
	1Pediatrics, University of Pittsburgh Medical Center, Pittsburgh, United States of America; 2Auton Lab, Carnegie Mellon University, Pittsburgh, United States of America; 3Critical Care Medicine, University of Pittsburgh Medical Center, Pittsburgh, United 
	Correspondence: S. Rooney 



	000644Clinical profile and outcomes of 13,575 patients with COVID19 respiratory failure requiring Renal Replacement Therapy: A Machine Learning analysis
	A. Franca1, L. Bastos2, E. Rocha1, E. Maccarielo3, ESJR. Lapa1, J. Salluh1
	1Internal Medicine, Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brazil; 2Department of Industrial Engineering (dei), Pontifical Catholic University of Rio de Janeiro, Rio de Janeiro, Brazil; 3Nephrology department, Rede D’Or Hospitais, Rio de 
	Correspondence: A. Franca 



	000663Perioperative morbidy and mortality of patients with COVID-19 who required addmision to the ICU, after surgical procedures
	I. Vallejo1, L. Suárez1, J. Yagüe1, J. Sagra Alcalá1, S. Díaz1, J. Veganzones1, A. Rubio1
	1Surgical Critical Care Unit. Department of Anesthesiology and Reanimation, La Paz University Hospital, Madrid, Spain
	Correspondence: I. Vallejo 



	Data Science 2 + Translational Biology 2
	001078Finding the Physiologic Switch to initiate weaning from mechanical ventilation: testing the water
	J. Yu1, M. Alex2, S. Saunder3, M. Vizcaychipi4
	1Department of Metabolism, Digestion and Reproduction, Imperial College London, London, United Kingdom; 2It, West Middlesex University Hospital, London, United Kingdom; 3Accs emergency medicine, Chelsea and Westminster Hospital, London, United Kingdom; 4I
	Correspondence: J. Yu 



	001105Attitude towards artificial intelligence of intensive care unit professionals and their perceived barriers for implementation: A survey study
	D. Van De Sande1, M. van Genderen1, H. Braaf1, E. Klijn1, M. Van Bochove-Waardenburg1, D. Gommers1, J. Van Bommel1
	1Adult Intensive Care, Erasmus University Medical Center, Rotterdam, Netherlands
	Correspondence: D. Van De Sande 



	001139COVID-19 ICU Admissions Pattern Throughout the Pandemic Across 10 US HHS Regions
	R. Adhikari1, A. Rajasekar2, K. Deepika3, T. Dutt4, S. Srinivasan5, S. Surani6, R. Kashyap6
	1Internal Medicine, Franciscan Health Lafayette East, Lafayette, United States of America; 2Raj Reddy Center for Technology and Society, IIIT Hyderabad, Hyderabad, India; 3Health Equity and Clinical research, Whittier Street Health Center, Boston, United 
	Correspondence: R. Kashyap 



	001250Insertion cites of central venous catheter in adult hospitalized patients: a systematic review and network meta-analysis
	S. Niida1, M. Sakuraya2, H. Okano1, S. Yoshihiro3, K. Kimura2, R. Furuya1
	1Emergency and Critical Care Medicine, National Health Organization Yokohama Medical Center, Yokohama, Japan; 2Department of Emergency and Intensive Care Medicine, JA Hiroshima General Hospital, Hatsukaichi, Japan; 3Pharmaceutical Department, JA Hiroshima
	Correspondence: S. Niida 



	001306Awareness on workplace violence against healthcare professionals – An Emergency Medicine Perspective
	H. Abbas1; UA. Mani1
	1Emergency Medicine, king George’s Medical University, Lucknow, India
	Correspondence: H. Abbas 



	001353RUPTURED- Retrospective analysis undertaken for Patients Treated for Unexplained Retroperitonealabdominal pain in Emergency Department
	A. Ravichandran1, T. Mrozeck2, T. Chan2, R. Al-Idari3
	1Intensive Care, Blackpool Victoria Hospital, Blackpool, United Kingdom; 2General Surgery, Blackpool Victoria Hospital, Blackpool, United Kingdom; 3Emergency Medicine, Blackpool Victoria Hospital, Blackpool, United Kingdom.
	Correspondence: A. Ravichandran 



	001198Remdesivir Metabolite GS-441524 Effectively Inhibits SARS-CoV-2 VOC Infections in human lung organoids
	J. Liang1, Y. Li2, J. Khateeb3, J. Khang1, S. Mubareka4, A. Slutsky5, H. Zhang1
	1Anesthesiology and Pain Medicine, Critical Care Medicine, St. Michael’s Hospital, University of Toronto, Toronto, Canada; 2The State Key Laboratory of Respiratory Disease, Guangzhou Institute of Respiratory Disease, Guangzhou Medical Univ. First Hosp., G
	Correspondence: J. Liang 



	001260The effect of neutrophil depletion on endothelial activation in acute lung injury
	D. Price1, R. Uni1, P. Copeland1, M. Choi1, S. Rafii1, A. Choi1
	1Medicine, Weill Cornell Medicine, New York, United States of America
	Correspondence: D. Price 



	001301SARS-CoV-2 Variant of Concern – Challenge and Strategies
	H. Zhang1
	1Anesthesiology and Pain Medicine, Critical Care Medicine, St. Michael’s Hospital, University of Toronto, Toronto, Canada
	Correspondence: H. Zhang 



	001434Inflammatory versus resolutive responses and endothelial dysfunction in critically ill patients: differences in cardiogenic shock, septic shock and critical COVID-19 profiles
	M. Reina-Couto1, C. Silva-Pereira2, P. Pereira-Terra2, J. Quelhas-Santos3, S. Martins4, L. Teixeira-Santos2, D. Pinho3, M. Madeira2, A. Sarmento5, M. Tavares6, JT. Guimarães,7, R. Roncon-Albuquerque8, JA. Paiva9, A. Albino-Teixeira10, T. Sousa10
	1Intensive Care Department & Dep. Biomedicina – unid. Farmacologia e terapêutica, Centro Hospitalar São João & Faculdade de Medicina da Universidade do Porto, Porto, Portugal; 2Department of Biomedicine – Unit of pharmacology and therapeutics, Faculdade d
	Correspondence: M. Reina-Couto 



	Data Science 3
	000692Development of an image-based electrocardiographic biomarker for COVID-19 prognostication
	S. Baek1, SY. Lim2, E. Lee3, Y. Cho4, K. Joong Hee1
	1Department of Emergency Medicine, Seoul National University Bundang Hospital, Seongnam-si, Republic of Korea; 2Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, Seoul National University Bundang Hospital, Seongnam-si, Rep
	Correspondence: S. Baek 



	000718Implementation of the WHO sentinel surveillance system for influenza-like infection (ILI) and severe acute respiratory infections (SARI) in Ziauddin Group of Hospitals Karachi
	S. Saba1, A. Kumar2, M. Hashmi3
	1ORIC, Ziauddin Hospital Clifton karachi, Karachi, Pakistan; 2Department of Medicine, Ziauddin Hospital Clifton karachi, Karachi, Pakistan; 3Department of Critical Care Medicine, Ziauddin University, Karachi, Pakistan
	Correspondence: S. Saba 



	000769Salzburg Intensive Care database (SICdb) - A Preliminary Outcome Analysis
	N. Rodemund1, A. Koköfer1, B. Wernly2
	1Department of Anaesthesiology, Perioperative Medicine and Intensive Care Medicine, Paracelsus Medical University, Salzburg, Austria; 2Department of Internal Medicine, General Hospital Oberndorf, Teaching Hospital of the Paracelsus Medical University, Sal
	Correspondence: A. Koköfer 



	000860Mining Association Rules in the antibiotic resistance profile of critically ill patients in the Intensive Care Unit
	A. Sakagianni1, C. Koufopoulou2, G. Feretzakis3, D. Kalles3, VS. Verykios3, P. Myrianthefs4, G. Fildisis4
	1Intensive Care Unit, SISMANOGLIO GENERAL HOSPITAL, Athens, Greece; 2Anaesthesiology, Laiko Hospital, Athina, Greece; 3School of Science and Technology, Hellenic Open University, Patra, Greece; 4Faculty of Nursing, National and Kapodistrian University of 
	Correspondence: A. Sakagianni 



	000868Causal inference in the intensive care unit: preliminary results of a methodological systematic review
	J. Smit1, JH. Krijthe2, J. Van Bommel1, D. Gommers1, MJT. Reinders2, ME. Van Genderen1
	1Intensive Care, Erasmus University Medical Center, Rotterdam, Netherlands, 2Pattern Recognition & Bioinformatics Group, eemcs, Delft University of Technology (TU Delft), Delft, Netherlands
	Correspondence: J. Smit 



	000882Modelling the number of mechanically ventilated COVID-19 beds in the UK using neural net autoregression (NNAR)
	M. Cheema1, A. Papadopoulou2, T. Sanderson3, A. Myers1, T. Samuels4
	1Intensive care unit, East Surrey Hospital, Redhill, United Kingdom; 2Intensive care, East Surrey Hospital, Redhill, United Kingdom; 3Intensive Care Unit, East Surrey Hospital, London, United Kingdom; 4Critical care, East Surrey Hospital, Redhill, United 
	Correspondence: T. Samuels 



	000888Predicting adverse long-term neurocognitive outcomes after pediatric intensive care unit hospitalization
	FK. Nakano1, K. Dulfer2, V. Ilse3, P. Wouters3, S. Verbruggen2, K. Joosten2, F. Güiza4, C. Vens1, G. Van den Berghe4
	1Department of Public Health and Primary Care, KU Leuven Campus Kulak Kortrijk, Kortrijk, Belgium; 2Department of Paediatrics and Paediatric surgery, Erasmus MC-Sophia, Rotterdam, Netherlands; 3Department and Laboratory of Intensive Care Medicine, KU Leuv
	Correspondence: F.K. Nakano 



	001016Cardioversion of new-onset atrial fibrillation in a non-cardiac and non-obstetric post-operative MIMIC-IV cohort
	JA. Hilton1, ID. Welters2, B. Creagh-Brown3
	1Intensive Care, Royal Surrey County Hospital, Guildford, United Kingdom; 2Intensive Care Unit, Royal Liverpool University Hospital, Liverpool, United Kingdom; 3Intensive Care and Perioperative medicine, Royal Surrey County Hospital, Guildford, United Kin
	Correspondence: J.A. Hilton 



	001029Performance of a prediction model for elevated intracranial pressure in traumatic brain injury: a prospective observational study
	G. Carra1, F. Güiza1, S. Dietvorst2, B. Depreitere2, P. Wouters1, L. Mebis1, G. Meyfroidt1
	1Clinical Division and Laboratory of Intensive Care Medicine, KU Leuven, Leuven, Belgium; 2Department of Neurosurgery, KU Leuven, Leuven, Belgium
	Correspondence: G. Carra 



	Ethics 1
	000206Opting for intensive care unit admission in advanced age? Preliminary data from a survey among very elderly Norwegians
	GL. Schwarz1, E. Skaar2, I. Miljeteig3, KO. Hufthammer4, R. Kvaale1, H. Flaatten1, BA. Sjoeboe1, KEA. Burns5, MA. Schaufel6
	1Department of Anaesthesia and Surgical Services, Haukeland University HospitalHealth Bergen, Bergen, Norway; 2Department of Heart disease, Haukeland University HospitalHealth Bergen, Bergen, Norway; 3Bergen Centre for Ethics and Priority Setting, Univers
	Correspondence: G.L. Schwarz 



	000296Satisfaction among family members of patients in the Intensive Care Unit during the COVID-19 pandemic
	AR. Barros1, CM. Teixeira2, B. Antunes3
	1Abel Salazar Biomedical Sciences Institute, University of Porto, Porto, Portugal; 2Departamento de Anestesia e Cuidados Intensivos - CHUPorto, CHUPorto, Porto, Portugal; 3Primary Care Unit, Department of Public Health and Primary Care, University of Cam-
	Correspondence: C.M. Teixeira 



	000326High prevalence of treatment limitations in two Swedish ICU´s – female patients more likely to be involved in the decision-making process
	N. Jonsson1, F. Hessulf2, E. Niklas3, B. Anders4, S. Lehtipalo5, A. Peter6
	1Department of Anaesthesiology and Intensive Care, Region Halland, Halmstad, Sweden; 2Department of Anaesthesiology, Sahlgrenska University Hospital, Gothenburg, Sweden; 3Department of Anaesthesiology and Intensive Care, Hallands hospital Halmstad, Halmst
	Correspondence: N. Jonsson 



	000367Research in the potential organ donor after circulatory death: Determining public opinion
	P. Aldam1
	1Medicine, University of Cambridge, Cambridge, United Kingdom
	Correspondence: P. Aldam 



	000370Understanding medical students’ perception of end of life care
	T. Ujoodha1, S. Kulkarni2, A. Fonseca1
	1Critical Care, Royal Preston Hospital, Fulwood, United Kingdom; 2Critical Care Unit, Royal Preston Hospital, Fulwood, United Kingdom
	Correspondence: T. Ujoodha 



	000459Análisis of decision making in the context of end of life in hospitalización plants during the first wave of the SARS COV2 pandemic
	JM. Gomez Garcia1, C. Mata Martínez1, S. Arenal-López1, J. Lázaro Gonzalez1
	1Intensive Care Medicine, Gregorio Marañón Hospital, Madrid, Spain
	Correspondence: C. Mata Martínez 



	000463Aspects related to care and the end of life in no candidates to ICU admission during first wave of the SARS COV2 pandemic
	C. Mata Martínez1, JM. Gomez Garcia1, S. Arenal-López1, J. Lázaro Gonzalez1
	1Intensive Care Medicine, Gregorio Marañón Hospital, Madrid, Spain
	Correspondence: C. Mata Martínez 



	000613Current status of Physician Orders for Life-Sustaining Treatment of patients with cancer admitted to the intensive care unit
	J. Yang1, H. Sang-Bum1, L. Chae-Man1, K. Younsuck1, JW. Huh1
	1Department of Pulmonary and Critical Care Medicine, Asan Medical Center, Seoul, Republic of Korea
	Correspondence: J. Yang 



	000620A review of critical care end-of-life care practices during Coronavirus disease 2019pandemic focusing specifically on visiting policies, chaplaincy support and the effect of depersonalisation of patients in the prone position
	M. Eskell1, J. Thompson1, O. Powell1, T. Torlinski1, R. Mullhi1
	1Critical Care, Queen Elizabeth Hospital Birmingham, Birmingham, United Kingdom
	Correspondence: M. Eskell 



	000727Prospective multicenter observational cohort study on time to death in potential controlled donation after circulatory death donors; development and external validation of prediction models. The DCD III study
	A. Kotsopoulos1, P. Vos2, M. Witjes3, M. Volbeda4, H. Franke5, J. Epker6, H. Sonneveld7, K. Simons8, E. Bronkhorst9, R. Mullers10, N. Jansen11, H. Van Der Hoeven3, F. Abdo3
	1Intensive Care, Elisabeth TweeSteden Hospital, Tilburg, Netherlands; 2Intensive Care, Erasmus University Medical Center, Tilburg, Netherlands; 3Intensive Care, Radboud University Medical Center, Nijmegen, Netherlands; 4Intensive Care, UMCG University Med
	Correspondence: A. Kotsopoulos 



	Ethics 2
	000834End of life care in critically ill patients - qualitative study on the challenges faced by anaesthesiology residents in Singapore
	ML. Lim1, YL. Lee1, S. Chan2, J. Wong1, QY. Goh1, PA. Singh3
	1Surgical intensive care, Singapore General Hospital, Singapore, Singapore; 2Division of anaesthesiology, Singapore General Hospital, Singapore, Singapore; 3Department of anaesthesia, Changi General Hospital, Singapore, Singapore
	Correspondence: M.L. Lim 



	000887Impact of routine ECPR service on availability of donor organs
	J. Smalcova1, E. Pokorna2, O. Franek3, P. Kavalkova1, M. Huptych4, I. Ortega-Deballon5, D. Rob1, J. Pudil1, O. Smid1, J. Belohlavek1
	12nd Department of Internal Cardiovascular Medicine, General University Hospital in Prague, First Faculty of Medicine, Charles University, Prague, Czech Republic; 2Transplantation Centre, Institute of Clinical and Experimental Medicine, Prague, Czech Repu
	Correspondence: J. Smalcova 



	000912The role of High Flow Nasal Cannula oxygen delivery in palliative and end of life care
	MSF. Chong1, L. Mchugh1, A. Barton1, M. Rahman1, V. Vadday1, S. Bajwah1, V. Metaxa1
	1Critical Care, King’s College Hospital, London, United Kingdom
	Correspondence: M.S.F. Chong 



	000981End of life in a peripheral Portuguese ICU – Can we do better?
	M. Almeida1, I. Cordeiro1, P. Lavado1, A. Baptista1
	1Intensive Care Medicine, Centro Hospitalar Universitário do Algarve—Hospital de Portimão, Portimão, Portugal
	Correspondence: M. Almeida 



	000995Limitation of Life-sustaining Treatments in adult patients in Indian ICUs: Data from the second Indian Intensive Care Case Mix and Practice Patterns Study (INDICAPS-II)
	J. Divatia1, F. Kapadia2, ’. Et Al3
	1Department of Anesthesia, Critical Care and Pain, Tata Memorial Hospital, Mumbai, India; 2Intensive Care Unit, P. D. Hinduja National Hospital & Medical Research Centre, Mumbai, India; 3Indicaps-2 investigators, Indian Society Of Critical Care Medicine, 
	Correspondence: J. Divatia 



	001293Improving end of life care in critical care – why everyone matters
	T. Duhre1, R. Sundaram2, K. Boswell3, K. Mcilroy3, K. Martin3
	1Royal Alexandra Hospital Intensive Care, Greater Glasgow and Clyde NHS, Glasgow, United Kingdom; 2Intensive Care, N H S Greater Glasgow & Clyde, Glasgow, United Kingdom; 3Royal Alexandra Hospital Intensive Care, Greater Glasgow and Clyde NHS, Glasgow, Un
	Correspondence: T. Duhre 



	001345Treatment Escalation Plans in Intensive Care: Discussion and Documentation
	J. Caterson1, J. Harvey1, T. Husain1
	1Intensive Care Unit, Ealing Hospital, London North West University Healthcare NHS Trust, London, United Kingdom
	Correspondence: J. Caterson 



	001371Characteristics and outcomes of palliative care patients at the intensive care unit: a retrospective single center cohort study
	M. Assis1, T. Midega1, F. Moreira1, VB. Galindo1, F. Scarin,1, E. Satomi2, TD. Corrêa1
	1Department of Critical Care Medicine, Albert Einstein Israelite Hospital, São Paulo, Brazil; 2Palliative Care Service, Albert Einstein Israelite Hospital, São Paulo, São Paulo, Brasil, Brazil
	Correspondence: M. Assis 



	001127Delayed graft function and survival after five years of renal transplantation in controlled asystole donation
	T. Rodríguez Fernández De Simón1, A. Fernández Carmona1, P. Fernandez Florido1, L. Hidalgo Manchado1
	1Intensive care unit, University Hospital Complex of Granada, Granada, Spain
	Correspondence: T. Rodríguez Fernández De Simón 



	001148DNR orders in SARS-CoV-2 patients: a retrospective validation study in a Swiss COVID-19 Center
	G. Lopresti1, A. Glotta2, M. Biggiogero3, C. Biondi1, Z. Horvath1, R. Leo1, A. Saporito4, A. Franzetti-Pellanda3, S. Ceruti2, X. Capdevila5
	1Internal Medicine, Ospedale La Carità, Via dell’Ospedale, Locarno, Switzerland, Locarno, Switzerland; 2Intensive Care Unit, Clinica Luganese Moncucco, Via Moncucco, Lugano, Switzerland, Lugano, Switzerland; 3Clinical Research Unit, Clinica Luganese Moncu
	Correspondence: S. Ceruti 





