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Introduction. The optimal integration between adequate protein 
intake and exercise in critically ill patients may have an impact on 
short and long-term outcomes, but this hypothesis has not been 
tested in studies with good methodology. In the given context, we 
conducted a prospective randomized controlled trial to evaluate the 
efficacy of high protein intake and early exercise versus guidelines rec-
ommended protein intake and routine physiotherapy on outcome of 
critically ill patients.
Methods. We randomized mechanically ventilated patients expected 
to stay in the intensive care unit (ICU) for at least 4 days. We used indi-
rect calorimetry to determine energy expenditure and guide caloric 
provision to the patients randomized to the high protein and early 
exercise (HPE) group and the control group. Protein intakes were 2.0 g/
kg/day and 1.4 g/kg/day respectively; while the former was submitted 
to two daily sessions of cycle ergometry exercise, the latter received 
routine physiotherapy. We evaluated the primary outcome physical 
component summary (PCS) score at 3 and 6 months) and the second-
ary outcomes (handgrip strength at ICU discharge and ICU and hospi-
tal mortality).
Results. We analyzed 181 patients in the HPE (87) and control (94) 
group. There was no significant difference between groups in relation 
to the calories received. However, the amount of protein received by 
the HPE group was significantly higher than that received by the con-
trol group (p < 0.0001). The PCS score was significantly higher in the 
HPE group at 3 months (p = 0.01) and 6 months (p = 0.01). The hospi-
tal mortality was expressively higher in the control group (p = 0.006). 
We found an independent association between age and 3-month PCS 
and that between age and group and 6-month PCS.

Conclusion. This study showed that a high-protein intake and resis-
tive exercise increase the survival rate and the physical quality of life of 
critically ill patients.
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Introduction. Acute kidney injury (AKI) occurs in up to 50% of patients 
admitted to the intensive care units. Optimization of volume status is a 
challenging step in management of AKI patients.
Methods. This study was conducted on 40 critically ill patients with 
AKI. Patients were randomly divided into 2 groups: group A; volume 
status was optimized by CVP/DCVP and group B; volume status was 
optimized by passive leg raising (PLR) and fluid challenge induced 
stroke volume variation (SVV) using echocardiography. Both groups 
were compared regarding outcome.
Results. No significant difference in both groups regarding any of the 
baseline characteristics. Group A received more fluids compared to 
group B after 48 h (3.7 ± 0.7 VS 2.2 ± 0.6 L respectively, p < 0.001). This 
was associated with increased morbidity and mortality. In group A, the 
need for mechanical ventilation (MV) was higher (p 0.048), the dura-
tion of MV was longer (p 0.04) with larger number of patients failed 
weaning (p 0.036). The need for vasopressors was higher in group A 
(p 0.019) with more patients in need for RRT compared to group B, but 
it didn’t reach statistical significance (p 0.2). No difference between 
the two groups regarding the length of ICU stay (12.10 ± 11.83 days in 
group A versus 6.35 ± 3.86 group B, P value 0.183). However, the mor-
tality rate was higher in group A (40%) compared to group B (10%), p 
0.028.
Conclusion. The use of SVV for guiding fluid therapy in AKI patients 
was associated with less fluid intake, less morbidly and mortality com-
pared to CVP/DCVP.
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Introduction. Acute kidney injury (AKI) in hospitalized COVID-19 
patients is associated with higher mortality, but effects on health-
care resource utilization (HRU) and costs are unknown.
Objectives. To compare characteristics, clinical outcomes, HRU and 
costs for hospitalized US COVID-19 patients with and without AKI.
Methods. This retrospective observational study included patients 
aged ≥ 18  years with COVID-19 (ICD-10-CM diagnosis code U07.1) 
discharged (index date) from US hospitals in the Premier Health-
care Database from April 1 to October 31, 2020. Exclusions were 
renal transplant or ESRD during index or prior 12 months, ≥ 2 dialy-
sis treatments during prior 12  months, or CKD stage 5 present on 
admission. AKI was defined by ICD-10-CM diagnosis code N17.%. 
Charlson Comorbidity Index (CCI) score and comorbidities were 
assessed at index and prior 12  months. Outcomes were in-hospital 
mortality, length of stay (LOS), and costs assessed during index 
and during 30-day follow-up, and during 30-day follow-up: dialysis 
and “new” dialysis (limited to patients with no dialysis during index 
hospitalization). Logistic and general linear regression models were 
adjusted for age, sex, race-ethnicity, CCI, hospital characteristics 
(number of beds, teaching status, region, urban/rural), admission 
point of origin and type, medical vs. surgical MS-DRG, primary payer, 
and presence of CKD.
Results. Of 208,583 hospitalized COVID-19 patients, 62,553 (30.0%) 
had AKI, of whom 6,083 (9.7%) had dialysis during index admis-
sion. AKI was more common among the 24.0% of patients with 
an ICU stay during index admission than the 76.0% without an 
ICU stay (AKI: 52.1% vs. 23.0%). Patients with AKI were older, more 
likely to be male, black, have CKD, and have a higher mean CCI 
score (p < 0.0001 for all). During index hospitalization, patients with 
AKI were more likely to have an ICU stay (41.6% vs. 16.4%) and die 
(31.0% vs. 6.0%), and had longer mean total hospitalization LOS 
(11.9 vs. 6.9  days) and ICU LOS than patients without AKI. Patients 
with AKI also had higher mean total hospitalization costs ($39,464 
vs. $17,325) and ICU costs during index hospitalization than patients 
without AKI. Patients with AKI were also more likely to have dialy-
sis, new dialysis, (0.4% vs. 0.1%), and longer mean readmission LOS 
(8.6 vs. 7.6  days) during 30-day follow-up than patients without 
AKI (p < 0.0001 for all). In adjusted models, AKI patients had higher 
adjusted odds ratios (95%CI) for ICU stay: 3.70 (3.61–3.79) and 
death: 5.10 (4.95–5.25) during index admission, and for dialysis: 4.63 
(3.64–5.88) and new dialysis: 2.69 (2.07–3.51) during 30-day follow-
up. Compared to patients without AKI, patients with AKI had more 
than 1.5 times higher adjusted relative LOS (95%CI) for total index 
hospitalization LOS: 1.51 (1.50–1.53) and index hospitalization ICU 
LOS: 1.53 (1.51–1.56), and 7% longer 30-day readmission LOS: 1.07 
(1.03–1.10) (p < 0.0001 for all). Finally, compared to patients without 
AKI, patients with AKI had higher adjusted relative cost (95%CI) for 
total index hospitalization cost: 1.94 (1.92–1.95) and index hospitali-
zation ICU cost: 1.74 (1.71–1.78). Results persisted when additionally 
adjusted for ICU stay (yes/no).
Conclusion. Almost 1/3 of hospitalized US COVID-19 patients had 
AKI. Adusted for patient and hospital characteristics, AKI was asso-
ciated with > 5 times higher odds of death, > 1.5 times longer total 
hospitalization LOS and ICU LOS, and almost doubled mean costs 
during index hospitalization. AKI patients also had higher adjusted 
odds of dialysis and longer LOS during 30-day follow-up.
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Introduction. Early rehabilitation is indicated in critically ill adults 
to counter functional complications [1]. However, the physiological 
response to early physiotherapy is poorly understood and the appro-
priate type, intensity or duration unknown.
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Objectives. To explore cardiorespiratory trajectories from before, dur-
ing and after physiotherapy and to investigate explanatory variables 
for changes during training and recovery.
Methods. This was a secondary analysis of a randomised controlled 
trial investigating two early rehabilitation programs, delivered by 
physiotherapists within 48  h of admission in mechanically ventilated 
adults [2, 3]. Eligible participants were ≥ 18  years old, expected to 
remain ventilated for > 72 h and had been independent before critical 
illness. Physiological data (2-min medians) were collected with stand-
ard ICU monitoring and indirect calorimetry, and their medians cal-
culated for baseline (30  min before), training (during physiotherapy) 
and recovery (15  min after). We visualised physiological trajectories 
and quantified explanatory variables for changes with mixed-effects 
models.
Results. 716 sessions from 108 participants (67% male; median age 
67 years [IQR 19]; Sequential Organ Failure Assessment (SOFA) 8 [IQR 5] 
with a median of 3 [IQR 6] sessions per subject) were analysed. Overall, 
physiotherapy did not significantly affect heartrate (HR), mean arte-
rial pressure (MAP), oxygen saturation (SpO2), oxygen consumption 
(VO2) and minute ventilation (MV) from baseline to training or recov-
ery. However, there was a large range of variation within and across 
participants’ sessions as well as across different types of rehabilitation 
interventions (Fig.  1). Clinically relevant changes (> 10%) occurred in 
more than 1 out of 4 sessions in MV, VO2 and MAP. Active patient par-
ticipation increased VO2 by 23 ml/min (95%-CI: 13–34, p < 0.001) and 
MV by 0.7 l/min (0.4–1.0, p < 0.001), during training, but not recovery, 
when compared to passive participation. Other modifiable variables 
affecting training or recovery included session type, session duration, 
mobilisation level and daily medication (vasoactive support, seda-
tives), while non-modifiable variables were age, gender, body mass 
index and the daily SOFA.

Fig.  1 Average trajectories of median physiological values with 
standard errors across the seven defined intervention types

Conclusion. Overall, early physiotherapy does not significantly affect 
physiological parameters, though variation is high, and clinically rel-
evant changes occur in individual patients during training and recov-
ery. Physiological parameters should therefore be closely monitored 
and rehabilitation interventions individually tailored. The identified 
explanatory variables guide clinicians’ decision-making in delivering 
the optimal type, intensity and duration by enabling clinicians to pro-
spectively estimate the cardiorespiratory response.
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Introduction. The national early warning score (NEWS) has been 
widely implemented to enable early detection of patient deterioration 
in hospital wards, and to facilitate timely intensive care unit admis-
sions if required.1 However, a recent systematic review concluded that 
most studies investigating early warning scores to date suffer from 
several methodological flaws (such as small sample sizes, missing vital 
signs data & outcomes that have too long time horizons) and high-
quality research is warranted.2
Objectives. To evaluate the ability of the national early warning score 
(NEWS) and its vital signs’ components to discriminate short-term 
mortality among general ward patients. We further hypothesized 
that NEWS’s respiratory parameters are more strongly associated with 
mortality.
Methods. We conducted a large, pragmatic prospective observational 
study in one university hospital and two regional hospitals in Fin-
land treating patients from all medical and surgical specialties. Adult 
patients admitted to non-critical care wards of the three hospitals 
between 1.1.2019–31.12.2019 were included. The Medanets® mobile 
solution enabled reliable and comprehensive data capture during 
routine patient care on wards; the first measured vital signs datasets 
were included in the analyses. The area under receiver operator curves 
(AUROCs) were used to investigate associations with mortality. NEWS’s 
respiratory components (respiratory rate, SpO2) and haemodynamic 
components (systolic blood pressure, heart rate) were further investi-
gated separately and statistical AUROC comparisons were conducted 
with DeLong’s test for two correlated ROC-curves. A p-value of < 0.05 
was considered statistically significant. The local Ethics Committee 
approved the study protocol (R20007R).
Results. After excluding 102/19,001 patients (0.53%) with data on 
some vital signs missing, the final cohort consisted of 18,889 patients 
with full capture of all vital signs (and all NEWS components). Patients’ 
median age was 70 years, 51% were male and 31% had a surgical rea-
son for admission. The 24 h mortality was 0.36% and 30-day mortality 
was 3.9%. The NEWS discriminated 24 h non-survivors with excellent 
accuracy (AUROC 0.91, 95% CI 0.87–0.95) and 30-day non-survivors 
with acceptable accuracy (0.75, 0.73–0.77). The respiratory rate score 
alone discriminated 24 h non-survivors better (0.78, 0.72–0.84) as com-
pared with SpO2 score (0.66, 0.59–0.73), systolic blood pressure score 
(0.65, 0.59–0.72) and heart rate score (0.67, 0.61–0.74) (p < 0.01 in all 
AUROC comparisons). As with the total NEWS, the discriminative accu-
racy of the individual score components decreased substantially for 
30-day mortality.
Conclusion. NEWS discriminated general ward patients at risk for 
acute death with excellent statistical accuracy in this large pragmatic 
multicentre trial with a clinically relevant outcome measure. The res-
piratory rate component was especially strongly associated with short-
term mortality.
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Introduction. Obesity is a risk factor for severe COVID-19 and might 
play a role in its pathophysiology (1). It is unknown whether BMI is 
related to clinical outcome following ICU admission, as observed in 
various other categories of critically ill patients (2, 3).
Objectives. We investigated the relationship between BMI and in-hos-
pital mortality in critically ill COVID-19 patients and in cohorts of ICU 
patients with non-SARS-CoV-2 viral pneumonia, bacterial pneumonia, 
and multiple trauma.
Methods. We performed a multicenter observational cohort study 
using data from 35.506 consecutive patients from 82 ICUs participat-
ing in the Dutch National Intensive Care Evaluation quality registry. 
Patient characteristics and clinical outcomes were compared between 
four cohorts and between BMI categories within cohorts. Adjusted 
analyses of the relationship between BMI and in-hospital mortal-
ity within each cohort were performed using multivariable logistic 
regression.
Results. COVID-19 patients were more likely male, had a higher BMI, 
lower PaO2/FiO2 ratio, and were more likely mechanically venti-
lated during the first 24 h in the ICU compared to the other cohorts. 
COVID-19 patients had longer ICU and hospital length of stay, and 
higher in-hospital mortality. Odds ratios for in-hospital mortality 
for patients with BMI ≥ 35  kg/m2 compared with normal weight in 
the COVID-19, non-SARS-CoV-2 viral pneumonia, bacterial pneu-
monia, and trauma cohorts were 1.15 [0.79–1.67], 0.64 [0.43–0.95], 
0.73 [0.61–0.87] and 0.81 [0.57–1.15], respectively (Table 1). Relative 
in-hospital mortality risks according to BMI in the four cohorts are 
depicted in Fig. 1.
Table  1 Odds ratios of in-hospital mortality of BMI categories in the 
multivariate logistic regression model, with BMI 18.5–25  kg/m2 used 
as Reference category. Covariates used for this analyses included sex, 
age, medical history (chronic diagnoses), APACHE III acute physiology 
score (APS), vasoactive medication and mechanical ventilation and 
PaO2/FiO2 ratio on ICU admission

Fig.  1 Relative in-hospital mortality risks according to BMI in the 
four cohorts. BMI of 25.0  kg/m2 was used as Reference. Relative 
risks were adjusted for sex, age, chronic diagnosis, APACHE III 
acute physiology score (APS) and need for mechanical ventila-
tion, use of vasoactive medication, and lowest PaO2/FiO2-ratio in 
the first 24 h following ICU admission. The mortality risk decreases 
with higher BMI in the non-SARS-CoV-2 viral pneumonia, bacterial 
pneumonia, and trauma cohorts, but not in COVID-19 patients

Conclusion. The obesity paradox, which is the inverse association 
between BMI and mortality in critically ill patients, is not present in 
ICU patients with COVID-19-related respiratory failure, in contrast to 
ICU patients suffering from non-SARS-CoV-2 viral and bacterial res-
piratory infections.
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Introduction. Delirium and septic shock are common in the intensive 
care unit (ICU). Their pathophysiologies are poorly understood(1,2) but 
autonomic dysfunction is likely involved. Pupillary light response (PLR) 
is a fast and non-invasive way to measure autonomic nervous system 
function(3).
Objectives. The aim was to determine if the dilation velocity in the 
pupillary light response (PLRdil.vel) could detect changes in the sym-
pathetic autonomic nervous system in patients with either delirium or 
septic shock. Ambient light levels and noradrenaline infusions were 
examined for possible influence on the PLR measurements.
Methods. In this prospective observational cohort study, we included 
100 adult patients acutely admitted to a mixed ICU at Copenhagen 
University Hospital—North Zealand, Denmark. The patients were fol-
lowed for development of delirium and/or septic shock twice each 
day and until ICU discharge. PLRdil.vel was measured with a portable 
pupillometer, simultaneously delirium was assessed with the Confu-
sion Assessment Method for the ICU (CAM-ICU) screening tool. Septic 
shock was determined by collection of medical records. Blood samples 
were collected each morning for noradrenaline analysis. 17 patients 
were excluded due to incomplete data, 83 remained for complete 
analysis. Main data analyses were done with linear mixed models.
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Results. Of the 83 patients, 28 experienced delirium and 30 were in 
septic shock. Septic shock slowed PLRdil.vel with 0.25 mm/sec (95% CI 
[− 0.4; − 0.1]), but delirium did not (95% CI [− 0.1;0.2]). Noradrenaline 
infusions did not influence PLRdil.vel (95% CI [− 0.7;0.3]) and neither 
did ambient light levels (95% CI [0.0;0.0]).
Conclusion. Septic shock slowed PLRdil.vel, but delirium and 
noradrenaline infusions did not. This indicates a loss of sympathetic 
drive on the pupillary light reflex which is possibly a surrogate marker 
for the loss of sympathetic tone on the blood vessels and a sign of 
autonomic dysregulation.
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Introduction. Animal evidence supports the hypothesis that ure-
mic retention substances potentially impair mitochondrial function. 
Chronic kidney disease patients are noted to have decreased activ-
ity of mitochondrial enzymes required for the citric acid cycle and 
fatty acid oxidation.
Objectives. We hypothesized that an elevation of serum creatinine 
in the critically ill is associated with circulating metabolites that indi-
cate impaired mitochondrial energy utilization.
Methods. We performed a post-hoc metabolomics study of the 
Correction of Vitamin D Deficiency in Critically Ill Patients (VITdAL-
ICU) trial conducted at a university hospital in Austria. The relative 
abundance of 659 metabolites in 1213 plasma samples from 444 
patients at randomization (day 0), day 3, and day 7 were analyzed. 
Exposure of interest was serum creatinine levels at each time point. 
For day 0 data, we performed a Student’s t-test of individual metab-
olite abundance grouped according to median creatinine. For lon-
gitudinal data, we used multivariable linear mixed-effects models 
to find the linear association between the individual metabolites 
and serum creatinine levels at day 0, 3, and 7 adjusting for age, sex, 
baseline 25(OH)D, an absolute increase in 25(OH)D at day 3 (inter-
vention response), SAPS II, plasma day, admission diagnosis and 
patient identification as the random-intercept. To account for mul-
tiple comparisons, we utilized a conservative Bonferroni corrected 
P-value < 7.59 X 10–5.
Results. In the cohort, the median [IQR] of creatinine at day 0 was 1.1 
[0.8, 1.8] mg/dL, 11% had AKI by day 7 and 5% had pre-existing End-
Stage Renal Disease requiring renal replacement therapy (Table 1). In 
plasma samples at day 0, 313 individual metabolites showed signifi-
cant crude differences between subjects with or without or without 
creatinine ≥ 1.1 mg/dL. In linear mixed-effects models for longitudinal 
data, 334 individual metabolites were significantly associated with 
increased serum creatinine. Three hundred metabolites had signifi-
cant positive associations with elevated creatinine. These included 
modified nucleosides and other known uremic retention substances. 

Importantly, multiple metabolites indicating  incomplete mitochon-
drial fatty acid beta-oxidation  were increased with elevations in 
creatine including the short- and medium-chain acylcarnitines, dicar-
boxylate fatty acids, branched-chain amino acids, and members of 
the pentose phosphate pathway (Summarized in Fig.  1). Further, 
34 metabolites were significantly decreased with elevated creati-
nine including multiple members of acylcholine and lysophospho-
lipid classes. Of the significant metabolites, 165 were not reported 
as known uremic retention substances. Metabolite abundance pat-
terns remained the same with the removal of patients with End-Stage 
Renal Disease and when the analysis was limited to trial patients who 
received placebo.

Conclusion. Our novel data show that elevated creatinine during 
critical illness is associated with circulating metabolites related to 
incomplete mitochondrial fatty acid beta-oxidation as well as known 
uremic retention substances. Such uremic retention substances 
may be important in impaired mitochondrial function via decreases 
in mitochondrial enzyme activities.
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Introduction. Conflict is unfortunately well-documented in the 
adult intensive care unit (AICU). In the context of end-of-life (EOL) 
decision-making (i.e. the withdrawal or withholding of life-sustaining 
treatment), conflict commonly occurs when a consensus cannot be 
reached between the healthcare team and the patient’s family on the 
“best interests” of the critically ill, incapacitated patient. Whilst existing 
literature has identified potential routes for conflict resolution, it is less 
clear how these approaches are perceived and utilised by stakehold-
ers in the EOL decision-making process.
Objectives. To explore conflict resolution strategies by systematically 
reviewing and synthesising the published evidence, which addresses 
the following research question: what does existing qualitative 
research reveal about physician approaches to addressing conflict aris-
ing in EOL decisions in the AICU?
Methods. Peer-reviewed qualitative studies (retrieved from MEDLINE, 
Project Muse, EMBASE, Web of Science, PsycINFO, CINAHL and LILACS) 
examining physician approaches to conflict resolution in the context 
of EOL decisions in the AICU setting were included. Two reviewers 
(HKJ and WO) independently screened for eligibility, and extracted 
data, from either all or 10% of the included studies. A third reviewer 
(GB) independently screened studies of uncertain eligibility. A narra-
tive synthesis was undertaken to analyse the data, which involved: 
developing a preliminary synthesis of the findings of the included 
studies; exploring relationships in the data; and assessing the robust-
ness of the synthesis. The quality of the included studies was assessed 
using the 2018 Mixed-Methods Assessment Tool (MMAT), and the 
GRADE-CERQual approach was used to assess the confidence in the 
findings. The protocol was registered on the PROSPERO database 
(#CRD42021193769) [Johal et al., 2021].
Results. A total of 1101 records were screened. Seven  studies from 
three countries (UK, USA, Canada) were included in our final synthe-
sis. Physician approaches to resolving EOL conflicts in the AICU were 
organised into the following themes and subthemes:
(1) building a therapeutic relationship by treating the patient, building 
trust, gathering information about the patient, and assessing the family;
(2) determining the cause of conflict by identifying the nature of the 
conflict, differentiating stakeholders’ views on the disputed decision, 
and distinguishing the emotional component of the conflict;
(3) co-ordinating an individualised response by involving others, and 
tailoring negotiations;
(4) balancing personal and professional values by maintaining profes-
sionalism, managing personal beliefs, and responding to ethical and 
legal uncertainty.
Conclusion. This is the first review, to our knowledge, to synthesise all 
the published evidence on physician approaches to EOL conflict reso-
lution within the AICU. Our findings suggest both useful and objec-
tionable strategies that physicians have employed, which may  have 
implications for guiding ethical practice, and training healthcare pro-
fessionals in how to approach conflict.  Given the ongoing pressures 
on critical care services, we believe the findings will be of importance 
and of interest to all clinicians working in AICUs.
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Introduction. Blood stream infections represent a leading cause of 
hospital acquired complications and are associated with significant 
mortality, morbidity, and costs. Detailed knowledge of their charac-
teristics is required to design intervention studies and performance 
improvement programs.
Objectives. To describe the epidemiology and determinants of out-
comes of hospital-acquired blood stream infections (HA-BSI) in inten-
sive care units (ICU) worldwide.
Methods. We conducted a prospective observational multinational 
multicenter cohort study of patients that were admitted to ICUs for 
the management of HA-BSI or that acquired HA-BSI during ICU admis-
sion. Primary outcome measure was mortality at day 28 after BSI 
acquisition.
Results. We included patients from 336 ICUs in 62 countries between 
September 2019 and February 2021. Eighty percent were mixed medi-
cal-surgical ICUs with a median of 14 [IQR 9; 20] beds. Thirteen percent 
reported having an ICU specialist as part of the ICU team, and 90% had 
a microbiology laboratory within the hospital. Hydrocortisone was 
used by 3% for patients with sepsis, 32% septic shock and 56% only 
if the patient required high dose vasoactive medications. At the time 
of submitting this abstract, data collection was completed and quality 
control ongoing. The preliminary dataset included 2559 patients with 
a median age of 64 [IQR 51; 73]. Seventy-four percent had at least 1 
co-morbid condition and 8% an active cancer. HA-BSI were diagnosed 
before ICU admission for 21%, within the first 48  h of ICU admission 
for 11% more than 2 days after ICU admission for 68%. At the time of 
BSI 53% received vasopressors, 66% invasive mechanical ventilation 
and 20% dialysis. The median SOFA score was 8 [IQR 5;11]. Pathogens 
were predominantly gram-negative bacteria (59%). Most common 
bacteria were Klebsiella pneumoniae (13%), Staphylococcus aureus (9%) 
and Acinetobacter baumannii (9%). There was a significant proportion 
of difficult to treat resistance and pandrug resistant pathogens. Most 
common sources of infection were respiratory tract (26%), catheter 
related (24%), intra-abdominal (16%) and primary bacteraemia (14%). 
Source control was required in 56% of cases and was not achieved 
for 10% of cases. Up to 17% required more than one intervention. At 
day 7, clinical resolution was achieved for 27%, and improvement for 
50%. Clinical failure at day 7 was reported for 18% and 5% had died. 
Day 28 mortality was 37% in the whole cohort. At that time point 22% 
were still in the ICU and 21% still in hospital. A detailed analysis of the 
epidemiology, comprising a description and multivariable analysis of 
center, patient, pathogen, and management factors associated with 
mortality and morbidity will be provided.
Conclusion. HA-BSI is associated with significant morbidity and mor-
tality as one month after the infection as 43% patients were still in hos-
pital and 37% had died.
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Introduction. Prevention of ventilator-associated pneumonia (VAP) 
in intensive care units (ICU) is currently based on several measures 
[1, 2]. However, VAP still remains a significant clinical problem in 
mechanically ventilated ICU patients. Specifically, during the ongoing 
pandemic it has been demonstrated that VAP constitutes 50% of hos-
pital-acquired infections in ICU treated COVID-19 patients [3].
An endotracheal tube (ETT) coated with a sub-micron layer of noble 
metals (gold, silver and palladium) firmly attached to the surface with-
out significant release into the body (Bactiguard Infection Protection, 
BIP, Tullinge, Sweden) is available in Europe. The galvanic effect of 
noble metal alloys creates a microcurrent that reduces bacterial colo-
nization and biofilm formation on the ETTs and thus reduces risk of 
subsequent respiratory infection.
Objectives. This study was done to test the potential benefit of anti-
infective noble metal coating of ETTs for the prevention of VAP.
Methods. The study was a randomized, controlled, double-blind, mul-
ticenter prospective pilot study including adult patients in need of 
mechanical ventilation > 24 h. Patients were randomly intubated with 
identical looking coated (noble metal alloy [NMA]-coated group) or 
non-coated (control group) ETTs. Primary endpoint was the incidence 
of VAP. Secondary endpoints were the proportion of antibiotic days 
during ICU stay and tracheal colonization by pathogenic bacteria.
Results. In total, 323 patients were enrolled; 168 in the NMA-coated 
group and 155 in the control group. No differences were observed 
with respect to age, sex, comorbidities, type of patients, cause of 
admission, SAPS II and SOFA score at admission.
VAP occurred in 11 patients (6.6%) in the NMA-coated group and in 18 
patients (11.6%) in the control group (p = 0.11). VAP occurrence with 
respect to ventilation days was 10.5 VAP/1000 VD in the NMA-coated 
group vs 22.4 VAP/1000 VD in the control group (p = 0.066). Using Cox 
PH regression analysis with adjustment for antibiotic use at admission, 
a statistically significant difference was noted when analyzing time to 
VAP suspicion (p = 0.009) or confirmed VAP (p = 0.022) (HR 0.41, 95% 
CI 0.19–0.88) (Fig. 1).

Conclusion. The study provided preliminary evidence to support the 
benefit of noble metal coating in the prevention of VAP. A larger con-
firmatory study would be valuable.
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Introduction. Intensive care acquired weakness (ICU-AW) is a com-
mon complication in patients admitted with COVID-19 requiring 
mechanical ventilation (MV) (1). Previous studies have shown ICU-
AW to be associated with greater functional impairment in survivors 
of critical illness (2), necessitating the need for ongoing rehabilitation 
both within hospital and following discharge. Little is currently known 
regarding the impact of ICU-AW on recovery and rehabilitation needs 
in survivors of COVID-19.
Objectives. To ascertain if the presence of ICU-AW at ICU discharge 
can predict hospital discharge destination in patients with COVID-19 
requiring MV.
Methods. Adults admitted to a large UK ICU between January-March 
2021 with a confirmed diagnosis of COVID 19, and MV > 24  h were 
included in analysis.  Patients with known neurological insults i.e. 
CVA were excluded from the analysis.  The presence of ICU-AW was 
assessed using the MRC sum score at ICU discharge, and classed as 
either ‘significant’ (< 48/60) or severe (< 36/60) (3). Hospital discharge 
destination was categorised as either home, home with Rehabilitation, 
or Inpatient Rehabilitation.
Results. 117 patients were analysed, of which 60 (51%) presented 
with ICU-AW at ICU discharge. The development of persisting ICU-AW 
at ICU discharge was associated with longer periods of sedation (15 vs 
6.5 days, p < 0.0001), longer duration of MV (27 vs 7 days, p < 0.0001) 
and longer lengths of stay in both ICU (31 vs 10  days, p < 0.0001) 
and hospital (42 vs 19  days, p < 0.0001). It was also noted patients 
were slower to mobilise (18 vs 7 days, p < 0.0001), had lower mobility 
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levels at both ICU (MMS 4 vs 5, p0.0001) and hospital discharge (MMS 
6 vs 7, p0.0001). Patients with ICU-AW were significantly more likely to 
require ongoing rehabilitation either at home or as an inpatient (87% 
vs 28%, < 0.0001). A sub-analysis (Table 2) demonstrated patients with 
severe ICU-AW were most likely to require in-patient rehabilitation 
(12/28, 43%).
Table 1 Pt demongraphics and outcomes

MRC < 48 (n = 60) MRC ≥ 48 (n = 57) P value

Gender (male) 29 (48%) 42 (74%) 0.002

Mean age (SD) 56.4 (9.87) 53.4 (10.98) 0.14

Mean APACHE II (SD) 14.4 (4.17) 12.2 (3.56) 0.005

Clinical frailty score 2 (1—3) 2 (2—3) 0.79

Sedation days 15 (7—25) 6.5 (1.75–10)  < 0.0001

Ventilation days 27 (11—37) 7 (3–17.75)  < 0.0001

Time to mobilise (days) 18 (9–29) 7 (2.5–11)  < 0.0001

MMS ICU discharge 4 (3–4) 5 (5—6) 0.0001

MMS hospital d/c 6 (6–7) 7 (7—7) 0.0001

ICU LOS (days) 31 (13–40) 10 (6.5—21)  < 0.0001

Hospital LOS (days) 42 (28–58) 19 (9.5—31)  < 0.0001

Discharge destination

Ongoing rehabilitation 52 (87%) 16 (28%)  < 0.0001

Table 2 Discharge destination dependant on severity of ICU-AW

MRC < 36 
(n = 28)

MRC < 48 
(n = 32)

MRC ≥ 48 
(n = 57)

p valve

Home 3 (11%) 5 (16%) 41 (72%)  < 0.00001

Home with 
rehab

13 (46%) 21 (66%) 15 (26%)

Inpatient rehab 12 (43%) 6 (19%) 1 (2%)

Conclusion. Patients admitted to ICU with a diagnosis of COVID-19 
with ongoing ICU-AW at ICU discharge are significantly more likely to 
require ongoing rehabilitation either at home or as an inpatient than 
those without. Routine screening for the presence of ICU-AW with 
the MRC score at ICU discharge could therefore help manage patient 
expectations, allow pragmatic and early discharge planning, and pro-
vide an objective measure for rehab physicians to utilise and predict 
recovery trajectories in patients with COVID-19.
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Introduction. Selective digestive decontamination (SDD) have been 
associated with reduced mortality and lower pulmonary tract nosoco-
mial infection (NI) rates However, the effect SDD in areas where multi-
drug-resistant Gram-negative bacteria are endemic is of great interest.
Objectives. To prospectively evaluate the impact of long-
term SDD application on muli-resistant (MR) NI, antibiotic consump-
tion and colistin- and tobramicyn colonization rates in a mixed ICU.
Methods. This study was conducted in a 30-bed-medical-surgical 
ICU. All consecutive patients admitted to the ICU from October 1, 
2011 to June 30, 2020 expected to require tracheal intubation > 48 h 
were given SDD (SDD study group) with a 4-day course of intrave-
nous cefotaxime, plus enteral colistin, tobramycin, nystatin in an 
oropharyngeal paste and in a digestive solution. Oropharyngeal and 
rectal swabs were obtained on admission and once weekly. We used 
ENVIN NI criteria. We compared all patients admitted to ICU with ICU 
NI from October 1, 2010 to September 30, 2011 (non-SDD group) to 
the SDD study group. A univariate and a multivariate logistic regres-
sion analysis were performed. For each one of the NI the incidences 
per 1000  days of exposure in each cohort and the corresponding 
relative risks were obtained using the Poisson regression. Statisti-
cal significance was  p ≤ 0.05.We analyzed colistin- and tobramycin-
resistant colonization and also antibiotic consumption as Defined 
antibiotics Daily Doses (DDD).
Results. Results are shown in Tables 1, 2 and 3.
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A total of 8325 patients were collected, of them 715 developed 
NI.There were no statistical significant differences between both 
groups in type of admission or demographic data. Patients with 
SDD had significantly less Extended Spectrum Betalactamase (ESBL), 
Gram Negative Bacteria Multirresistant (GNB-MR) and  Acinetobacter 
spp  infections. We had also a significant reduction in ventilator asso-
ciated pneumonias (VAP), urinary, other secondary bacteremias and 
multiresistant (MR)NI rates, in SDD group versus non SDD. There was 
no infection by Clostridium difficile. Colistin- resistant colonization was 
16,5% and tobramycin-resistant colonization was 25,7% of samples. 
There was a decrease on the DDD/100 ICU stays after SDD.
Conclusion. After long-term application of SDD a significant reduc-
tion of infections by ESBL, GNB-MR and Acinetobacter, was observed. A 
significant decrease of VAP, secondary bacteremias, urinary and MRNI 
rates was also shown. An antibiotic consumption reduction was found 
after SDD. Low rates of colistin and tobramycin-resistant colonization 
bacteria were observed.
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Introduction. Persistence of a late immunosuppressive state plays a 
role in sepsis patient morbidity and late mortality. Impairment of both 
innate and adaptative pathways are associated with poor prognosis 
pointing towards the need for immune-interventions targeting both 
arms of the immune system.

Objectives. Evaluate the well-established non-replicative Modified 
Vaccinia virus Ankara (MVA) vaccine platform and its attractive features 
i.e. capacity to stimulate innate immunity, provide long-lasting expres-
sion of encoded transgenes and target multiple organs, to restore 
immune-homeostasis in sepsis patients.
Methods. A recombinant MVA, MVA-hIL7-Fc, encoding a human-IL-7 
fused to a human Fc was engineered and tested in vivo in naive and 
septic (single-hit cecal-ligation-puncture or CLP) mice in compari-
son with the soluble hIL7-Fc counterpart. hIL7-Fc pharmacokinetics, 
immune activities in spleens and lungs as well as survival studies were 
monitored following a single intravenous injection. B and T cells and 
their memory subpopulations, NK and NKT cells, as well as their acti-
vation status together with myeloid subpopulations were analysed by 
flow cytometry. Functionality of T cells was assessed by triple Intracel-
lular Cytokine Staining (IFNg, IL-2, TNFα) following TCR stimulation. 
Candida albicans challenges are ongoing.
Results. IIn naïve mice, post-injection (p.i) of MVA-hIL7-Fc, circulat-
ing hIL7-Fc was detected from 6 h until day 5. In CLP mice levels of 
detected hIL-7-Fc at time of sacrifice (3  days p.i) were 10–90 fold 
higher than those observed p.i of the soluble hIl7-Fc. Major immu-
nological activities were observed at 3 and 9  days p.i, suggesting 
sustained activity overtime. Basically, all cell types were strongly 
increased (eg 2 and fivefold increase of splenic CD4 + /CD8 + T and 
NK cells respectively compared with untreated mice) as well as their 
activation status in the 2 tested organs (eg up to sixfold increase of 
lung activated CD4 + /CD8 + T cells in comparison with untreated 
mice). T cell memory subpopulations and functional T cells were sig-
nificantly increased compared with injection of soluble hIL7-Fc (up-
to 20 fold increase of splenic IFN-g producing CD8 T cells compared 
with IL7-Fc treated mice). Soluble IL7-Fc mainly displayed activities 
at day 3 p.i in spleen and no or very limited activities in lungs. Simi-
lar cell increase and activities as seen in naïve mice were globally 
detected in CLP mice treated with MVA-hIL7-Fc, notably improve-
ment of splenic T cell functions (production of IFNg ± TNFα ± IL-2) 
and restoration of splenic lymphopenia. MVA-hIL7-Fc treated CLP 
mice showed better survival rate (96%) while no survival benefit was 
seen p.i of the soluble hIL7-Fc which did not improve survival seen 
in untreated CLP mice (87%).
Conclusion. This proof-of-concept study demonstrates the clini-
cal relevance of the MVA-hIL7-Fc and support its use as a novel and 
highly effective immunotherapeutic in sepsis.
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Introduction. During the COVID-19 pandemic, family-centered poli-
cies in the ICU were impacted by visiting restrictions, undesirable 
physical distance to the patient, and difficulties to involve the rela-
tives directly [1]. This situation might increase psychological distress 
among bereaved relatives in the ICU, including complicated grief 
(CG). CG is characterized by extreme symptoms of grief, separation 
distress, intrusive thoughts, and feelings of meaninglessness for 
more than 6 months post-loss.
Objectives. This study aims to explore the prevalence of compli-
cated grief and related psychological distress such as depression, 
anxiety and posttraumatic stress in bereaved relatives in the ICU.
Methods. This cross-sectional questionnaire study is part of the 
larger BRIC study in a Dutch ICU (48 beds, upscaling to 72 beds 
during the COVID-19 pandemic) [2]. Here, we report about the 
second cohort, which we stratified by the date of the patient’s ICU 
death: September 2019–February 2020 (group 1; n = 114, patients 
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dying before the COVID pandemic) and March–May 2020 (group 
2, patients dying during the 1st COVID-19 wave; n = 43). All first 
and second contact persons as reported in the medical file were 
approached by telephone for study participation (n = 269) of which 
163 consented to participate (61%). These relatives were invited to 
complete a survey measuring CG (Traumatic Grief Inventory-Self 
Report Version, 19 items; cut-off > 61), anxiety and depression (Hos-
pital Anxiety and Depression Scale, 14 items) and posttraumatic 
stress (Impact of Events Scale, 22 items).
Results. In total, 121 respondents completed the questionnaire at 
6  months after death (crude response rate = 74%, 86 relatives in 
group 1 and 35 in group 2). A follow-up questionnaire at 12 months 
was completed by 48 respondents. Most respondents were part-
ners of the patient (52%), were female (71%) and had a mean age of 
52 years (range 20–83). The prevalence of CG was 1.3% and 48.6% in 
group 1 and 2, respectively, and 11.1% at follow-up. Means on psy-
chological distress are presented in Table 1.

Assessment of communication with doctors on a scale from 0 to 10 
was higher in group 1 (mean 6.2 ± 1.4) compared to group 2 (mean 
4.9 ± 1.8). The same trend was found on communication with nurses 
(mean 8.9 ± 0.9 versus 6.0 ± 2.2, respectively) and on support after the 
patient’s death (8.1 ± 0.9 versus 5.5 ± 1.9, respectively).
Conclusion. The COVID-19 pandemic, with quarantine measures and 
subsequently changed family-centered ICU policies, had a negative 
impact on psychological distress in bereaved relatives with a high 
prevalence of complicated grief. In addition, communication and sup-
port, as a quality indicator of care, was perceived low.
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Introduction. The sepsis induced inflammatory response is highly 
heterogeneous and comprises both hyperinflammatory and immu-
nosuppressive phenotypes. Female patients have a lower incidence 
of sepsis and a better clinical outcome. A better understanding of the 
potential sex-specific differences in the immune response may facili-
tate personalized treatment approaches.
Objectives. To investigate whether sex affects the immune response 
and the development of endotoxin tolerance in a large cohort of healthy 
volunteers undergoing repeated experimental human endotoxemia.
Methods. Fifty-six male and 54 female healthy volunteers were 
included in this prospective experimental cohort study. On day 
0, subjects were intravenously challenged with 1  ng/kg bacterial 

lipopolysaccharide (LPS) to induce a transient systemic inflammatory 
response. This challenge was repeated on day 7 to determine the 
degree of endotoxin tolerance. Blood samples were serially obtained 
to construct plasma cytokine time-concentration curves. Areas under 
the time-concentration curve (AUCs) were calculated to provide an 
integral measure of the cytokine response. Temperature and reported 
flu-like symptoms were recorded every 30 min.
Results. Median [interquartile range] age was 23 [21–25] years for 
males and 23 [21–24] years for females (p = 0.18), whereas BMI was 
23.0 [20.8–25.1] and 23.6 [21.9–25.7] kg/m2, respectively (p = 0.12). 
LPS administration resulted in a profound increase in plasma cytokines 
for both sexes on both days (Fig.  1). However, compared with males, 
females produced significantly higher levels of tumour necrosis factor 
(TNF)-α (41% higher median AUC on day 0 in females), interleukin (IL)-6 
(+ 50%), interferon gamma induced protein (IP)-10 (+ 47%), and IL-1 
receptor antagonist (+ 112%), but not IL-10 (4% lower in females). Peak 
symptom scores were also higher in females than in males upon both 
LPS challenges (+ 33%, Fig. 2). Nevertheless, the LPS-induced maximum 
increase in body temperature was not different between females and 
males (− 14%, Fig. 2). Although a tolerant response was observed for all 
measured cytokines and for the symptom score upon the second LPS 
challenge (all p < 0.0001 vs. first challenge), no differences in the degree 
of endotoxin tolerance between the sexes were observed (Figs. 1 and 2).

Conclusion. In a large cohort of healthy volunteers, we demonstrate that 
females mount a more pronounced proinflammatory cytokine response 
and report more flu-like symptoms following LPS administration than 
males, while levels of the anti-inflammatory cytokine IL-10 and the fever 
response were not different between the sexes. Furthermore, there were 
no differences in the development of endotoxin tolerance between men 
and women. These findings indicate sex-specific regulation of the innate 
immune response. Sex hormone profiles are currently being determined 
to assess whether these differences have a hormonal origin.
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Introduction. Around one-third of hospitalized patients with COVID-
19 develop severe disease, requiring advanced oxygen support or 
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admission to an intensive care unit (ICU). Due to the large number of 
patients with severe COVID-19, many were treated outside of the tra-
ditional walls of the ICU, and in many cases, by personnel who were 
not trained in critical care. The relative impact of caring for severe 
COVID-19 patients outside of the ICU and their clinical characteristics 
is unknown.
Objectives. To determine the impact of ICU admission on 28-day mor-
tality in patients with severe COVID-19.
Methods. This was a multinational, multicentre, prospective cohort 
study embedded in the ISARIC WHO COVID-19 platform. Patients with 
confirmed rtPCR for SARS-CoV-2 that required hospital admission 
were registered prospectively. Severe COVID-19 patients were identi-
fied as those admitted to an ICU and/or those treated with one of the 
following treatments: invasive or non-invasive mechanical ventilation, 
high-flow nasal cannula, inotropes, and vasopressors. Descriptive sta-
tistics and logistic regressions were used to describe the clinical char-
acteristics and compare clinical outcomes among patients admitted 
and not to the ICU.
Results. A total of 40,440 patients from 43 countries and six conti-
nents were included in this analysis. Severe COVID-19 patients were 
more frequently male (63%), older adults (median [IQR], 67 years [55, 
78]), and with at least one comorbidity (70%). The overall median (IQR) 
length of hospital stay was 10 days (5–19) and was longer in patients 
admitted to an ICU than in those that were cared for outside of ICU (12 
[6–23] vs. 8 [4–15] days, p < 0·0001). The 28-day mortality was lower in 
ICU-admitted patients (31% vs. 39%, p < 0·0001). Patients admitted to 
an ICU had a significantly lower probability of death than those who 
were not (adjusted OR 0.56 [95% CI 0.52–0.60]; p < 0·0001).
Conclusion. Patients with severe COVID-19 admitted to an ICU had 
significantly lower 28-day mortality than those cared for outside of an 
ICU.
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Introduction. The reduction in end-expiratory lung volume (EELV) 
during mechanical ventilation is closely related to the risk of an 
increased mechanical strain. However, measuring EELV at the bedside 
is not easy. One available clinical approximation to continuously moni-
tor EELV is by means of electrical impedance tomography (EIT) that 
can track relative changes in EIT aeration. Capnodynamic EELV moni-
toring (EELVCO2) is a new method based on expired CO2 kinetics and 
the differential Fick equation that provides breath-by-breath absolute 
values of EELVCO2.
Objectives. To assess the ability of the capnodynamic method to con-
tinuously monitor changes in EELVCO2 in response to changes in PEEP 
by comparing it with simultaneous changes in EIT aeration.
Methods. ICU patients under passive mechanical ventilation and con-
tinuously monitored with EELVCO2 and EIT were submitted to the 

following protocol: Three incremental PEEP steps of 5 cmH2O starting 
at 5 or if poorly tolerated at 10 cmH2O. This was followed by a recruit-
ment maneuver (PEEP 20 cmH2O + Driving pressure 20 cmH2O) and 
the same PEEP steps now in an inverse decremental order. EIT (Enlight 
1800;Timpel®) changes in aeration were expressed relative to the first 
incremental PEEP step in arbitrary units. The capnodynamic method 
is based on the generation of cyclic changes in alveolar CO2 concen-
tration. These changes are induced by a modified breathing pattern 
applied by a Servo-i ventilator, consisting of the addition of a short 
expiratory pause to the last three consecutive breaths of a sequen-
tial repetitive series of 9 breaths needed to solve the capnodynamic 
equation. Correlation between variables was assessed by Pearson’s 
correlation coefficient and concordance in the trending ability by the 
four-quadrant plot analysis.
Results. Data from 16 mixed ICU patients were included. Clinical 
characteristics of the patients at time of enrollment (mean ± SD): 
PaO2/FIO2 244 ± 100  mmHg, FIO2 0.47 ± 0.2, PaO2 102 ± 29  mmHg, 
PaCO2 42 ± 8  mmHg, Compliance 42 ± 8  ml/cmH2O, PEEP 7 ± 2 
cmH2O, driving pressure 12 ± 1 cmH2O, Vt 435 ± 63 ml. A total of 96 
paired (EELVCO2 and EIT) measurements were included in the analy-
sis. Incremental and decremental values of EELVCO2 and EIT aera-
tion were significantly correlated (r2 = 0.627 p < 0.01). Concordance 
between methods of all paired values was 92% (Fig. 1). Concordance 
was better in the decremental PEEP steps (95%) as compared with the 
incremental PEEP steps (90%). Measured absolute EELVCO2 values 
at each decremental PEEP step were higher than its corresponding 
incremental PEEP steps with an absolute difference of + 79.3 ± 198 ml 
(p < 0.05), + 125.4 ± 315 ml (NS) and + 140.9 ± 260 ml (NS).

Conclusion. Capnodynamic EELVCO2 correlated well and had a high 
concordance with EIT changes in aeration. This is the first clinical 
method that provides absolute continuous breath-by-breath static vol-
ume values. If further validated in different ICU populations and lung 
conditions it can become a promising bedside monitoring option.
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Introduction. Patients with COVID-19 admitted to intensive care 
units (ICU’s) often require prolonged periods of respiratory support, 
resulting in an increased risk of developing ICU acquired weakness 
[1]. Early and structured rehabilitation has been shown to be feasi-
ble in patients with a confirmed diagnosis of COVID-19, resulting in 
improved mobility status at the point of ICU discharge (Manches-
ter mobility score of 5–step transfer) although this was limited to 
patients who were invasively ventilated and within a single centre 
[2]. More research is required to understand rehabilitation needs 
for patients admitted to ICU with COVID-19 in order to inform and 
improve planning of ICU rehabilitation services for future waves.
Objectives. 1 Describe the characteristics and demographics, level 
of rehabilitation and mobility status of patients admitted to ICU 
with a diagnosis of COVID-19. 2. To compare rehabilitation outcomes 
between invasively ventilated and non-ventilated patients
Methods. All adults admitted to ICU with a confirmed diagnosis of 
COVID-19, with a length of stay greater than 3  days, and surviving 
to ICU discharge were included in the analysis. Rehabilitation sta-
tus was documented daily with Manchester Mobility Score (MMS) 
to measure time to first mobilise, defined as sitting on the edge of 
the bed or higher (MMS ≥ 2), and highest level achieved by ICU dis-
charge. Data was assessed for normality and compared using the 
student t-test or Mann–Whitney U test as accordingly. Categorical 
varaiables were analysed using the Fisher Exact test.
Results. A total of 144 patients were admitted to ICU with a positive 
diagnosis of COVID-19 and surviving to ICU discharge. Patients spent 
an average of 15.2 days in ICU, with just under half (47%) invasively ven-
tilated. The mean time to first mobilisation was 9.3 days, with a median 
MMS of 4 (standing with assistance) at the point pf ICU discharge.
A sub analysis was performed to compare outcomes for patients 
depending on ventilation status (see Table 1). There was no significant 
difference in the rate of mobilisation for patients regarding ventila-
tion status (88% vs 93%, p = 0.384), although ventilated patients were 
slower to mobilise (15.7 vs 3.8 days, P < 0.00001), spent longer in ICU 
(22.9 vs 8.5  days, p < 0.00001) and had lower a MMS at the point of 
ICU discharge (2 vs 5, p < 0.00001). Initial mobilisation was delivered a 
mean of 1 day before patients had weaned from mechanical ventila-
tion, although rehabilitation delivery was inconsistent and delivered at 
a rate of 0.7 sessions per day (i.e. 2 out of 3 days).

Table 1—– comparison of outcomes for ventilated and non ventilated patients

Ventilated  
(n = 68)

Non-venti-
lated (n = 76)

p

ICU length of stay (days) 22.9 8.5  < 0.00001

Ventilation days 16.7 0 -

Proportion Mobilised in ICU 60 (88%) 71 (93%) 0.384

Time to 1st Mobilisation (days) 15.7 3.8  < 0.00001

Median MMS ICU discharge 2 5  < 0.00001

Physio contacts / day 1.3 1.0  < 0.00001

Physio rehab contacts / day
after day of 1st mobilisation

0.7 0.7 1.00

All data is mean unless stated.
Conclusion. Early experience of the COVID-19 pandemic for ICU Physi-
otherapists at our trust illustrated high acuity of illness, with half of all 
admissions requiring prolonged periods of mechanical ventilation. 
Whilst the majority of patients were mobilised in the ICU, this was on 
average performed the day before patients had completely weaned 
from invasive ventilation. Rehabilitation delivery was inconsistent and 
the overall mobility status at ICU discharge was low, particularly for 
patients who were mechanically ventilated. Future research is needed 
to identify any modifiable causes for any delays in initiation of reha-
bilitation and inconsistency of delivery, such as potentially limited staff 
availability or a lack or clear guidance on rehabilitation.
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Introduction. Spontaneous breathing during mechanical ventila-
tion in patients with acute hypoxemic respiratory failure (AHRF) can 
prevent diaphragm disuse atrophy, reduce atelectasis, and improve 
oxygenation. However, excessive respiratory efforts can injure the 
lung and diaphragm. The feasibility of optimizing respiratory effort 
to protect both the lung and the diaphragm in AHRF is unknown. The 
objectives of this randomized cross-over trial were to determine 1) the 
feasibility of applying a lung- and diaphragm-protective ventilation 
(LDPV) strategy; and 2) whether the application of higher PEEP and/or 
VV ECMO increased the probability of achieving LDPV.
Methods. We included patients with AHRF, defined as PaO2/
FiO2 < 300 and receiving invasive mechanical ventilation with or with-
out venovenous extracorporeal membrane oxygenation. Patients 
were enrolled as early as possible after ICU admission and the study 
protocol was initiated once the clinical team decided that pas-
sive mechanical ventilation was no longer mandatory. Esophageal 
manometry was employed to measure respiratory effort (quantified as 
∆Pes) and the dynamic transpulmonary pressure (∆PL,dyn). The proto-
col proceeded in two phases: 1) after enrolment, sedatives and ventila-
tor set rate were adjusted to initiate spontaneous breathing (sedation 
minimization phase); and 2) once the patient was spontaneously 
breathing, ventilation and sedation were systematically titrated using 
a pre-specified algorithm to achieve LDPV targets (∆Pes between –3 
to –8 cm H2O and a ∆PL,dyn ≤ 15 cm H2O) (LDPV titration phase). This 
titration procedure was performed at both lower and higher PEEP 
(applied randomly), and in patients on VV ECMO, at both minimum 
tolerated and high sweep gas flow rates. Pendelluft from spontaneous 
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breathing was quantified by regional ventilation delay measured by 
electrical impedance tomography. The primary outcome was the pro-
portion of patients in whom the targets were achieved.
Results. Thirty patients were included in the primary analysis. Median 
[IQR] time from enrolment to LDPV titration phase was 1 [1–4] days. 
Median [IQR] duration of the LDPV titration phase was 1.5 (1–2.5) 
hours. At enrolment, LDPV targets were not met in any patients (0%, 
95% credible interval (CrI) 0–11). Once spontaneous breathing was ini-
tiated (phase 1) but prior to titration (phase 2), LDPV targets were met 
in 6/30 (20%, 95% CrI 10–40). Following titration, LDPV targets were 
achieved at either lower or higher PEEP in 20/30 (67%, 95% CrI 49–81) 
patients. The effect of PEEP on ∆Pes varied among patients (median 
change in ∆Pes from low to high PEEP was − 1  cm H2O and ranged 
between − 9 and 7  cm H2O). Patients who had lung recruitment at 
higher PEEP, had reduced respiratory effort (mean change in ∆Pes 
− 3.2 cm H2O (95% CrI − 5–0) and reduced regional ventilation delay 
(− 3% (95% CrI − 6–0), but not patients without lung recruitment (pos-
terior probability for interaction 97%). LDPV targets were more likely 
to be achieved in patients on VV ECMO compared to patients not on 
VV ECMO (OR 10, 95% CrI, 2–81, Fig.  1 B). Increasing sweep gas flow 
from 5 L/min (IQR 4–5) to 8 L/min (IQR 7–10) reduced ∆Pes by − 3 cm 
H2O (95% CrI − 4 to − 1.5). Median (IQR) propofol dose at baseline was 
40  µg/kg/min (21–50). Propofol dose was increased in 17/30 (57%, 
95% CI 40%–73%) patients. Median (IQR) change in propofol dose 
from baseline to protocol completion was 15 µg/kg/min (0–37).
Conclusion. Achieving LDPV targets is feasible in patients with AHRF. 
In patients with lung recruitment at higher PEEP, increasing PEEP 
decreases inspiratory effort and ameliorates pendelluft. Extracorporeal 
Patients receiving VV ECMO had with a higher probability of achieving 
LDPV targets.
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Introduction. Blood biomarkers are practical tools in prognostication 
after cardiac arrest (CA) (1). The ERC-ESICM guidelines recommend 
measurement of neuron-specific enolase (NSE) after CA (2). NSE has 
some limitations (3–4), and the novel biomarker neurofilament light 
(NfL) has demonstrated better prognostic ability in patients resusci-
tated from a shockable rhythm (5).
Objectives. Our target was to find out if high NfL concentrations in 
plasma predict poor outcome in post-CA patients regardless of initial 
rhythm. Moreover, we aimed to compare the prognostic ability of NfL 
to that of NSE.
Methods. In this post-hoc study of the FINNRESUSCI study (6), we 
analyzed blood samples of 262 adult patients treated in 21 Finnish 
ICUs after out-of-hospital cardiac arrest (OHCA) in 2010–2011. There 
were 183 (69.8%) patients with a shockable initial rhythm and 79 
(30.2%) with a non-shockable rhythm. We measured NfL concentra-
tions from plasma and NSE concentrations from serum at 24 and 48 h 

after cardiac arrest. We assessed the patients’ outcomes at 12 months 
after CA as good (Cerebral Performance Category [CPC] 1–2) or poor 
(CPC 3–5). We evaluated the prognostic ability of the biomarkers by 
calculating the area under the receiver operating characteristic curve 
(AUROC) with 95% confidence intervals (CIs) and compared them with 
the bootstrap method.
Results. The 12-month outcome was poor for 128/262 (48.9%) 
patients. NfL concentrations were significantly higher for patients with 
poor outcome than for those with good outcome at 24  h (median, 
621.3  pg/ml [inter-quartile range, 98.9–1480.8] vs 29.5  pg/ml [16.6–
68.5], p < 0.001) and at 48 h (1193.6 pg/ml [143.0–4558.4] vs 38.1 pg/
ml [23.8–102.4], p < 0.001). NSE concentrations for patients with poor 
outcome vs for those with good outcome were 12.9 µg/l (7.6–23.6) vs 
8.7 µg/l (5.9–13.4), p < 0.001, at 24 h and 17.9 µg/l (8.1–56.4) vs 8.2 µg/l 
(5.9–12.1), p < 0.001, at 48 h. The AUROCs for NfL as a predictor of poor 
outcome were 0.897 (0.856–0.937) at 24 h and 0.882 (0.830–0.933) at 
48 h. At the same time points the AUROCs for NSE were 0.643 (0.570–
0.717) and 0.711 (0.629–0.792), respectively, being significantly lower 
than those for NfL, p < 0.001 (Fig. 1).

Conclusion. NfL demonstrated a better ability than NSE to predict 
poor 12-month outcome after OHCA.
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Introduction. Out-of-hospital cardiac arrest (OHCA) carries a high 
overall mortality related to hypoxic-ischaemic brain injury (HIBI). After 
return of spontaneous circulation (ROSC), an initial phase of hyperae-
mia (0 to 20 min) is followed by vasospasm and hypoperfusion (20 min 
to 12 h) which then subsides with normalization of cerebral blood flow 
(CBF) at about 72 h after cardiac arrest [1]. Cerebrovascular autoregula-
tion (CVAR) refers to the ability of the brain vasculature to dilate and 
contract after changes in mean arterial blood pressure (MAP) aim-
ing to maintain CBF relatively constant. Near-infrared spectroscopy 
(NIRS) may be used to monitor cerebral tissue oxygenation (cStO2) 
that reflect CBF and when correlated with simultaneous changes in 
MAP, allow for the tissue oxygenation index (TOx) to be derived as an 
index of dynamic CVAR [2]. Impaired CVAR monitored by TOx is asso-
ciated with poor neurological outcome in acute neurocritical condi-
tions [3] and also in OHCA as suggested by smaller cohort studies [4,5].
Objectives. We assessed CVAR using NIRS and studied associations 
with markers of brain injury and outcome. We hypothesized that CVAR 
would be impaired in patients with poor outcome and that devia-
tions of MAP outside the CVAR range would be associated with a more 
severe HIBI.
Methods. In the interventional multicentre COMACARE study, 120 
comatose OHCA patients with an initial rhythm of ventricular fibril-
lation/tachycardia were randomized to low-normal or high-normal 
arterial oxygen (PaO2), carbon dioxide (PaCO2) and MAP for 48  h 
with measurement of cStSO2  with NIRS  [6]. In this post-hoc analy-
sis, we measured TOx  as the moving correlation coefficient between 
cStO2  and MAP as a dynamic measure of CVAR. Mean TOx  values 
were derived for three time periods, 0–12 h, 12–24 h and 24–48 h. A 
TOxfrom > 0 to 1 indicated impaired autoregulation. We also meas-
ured the lower (LLA) and upper (ULA) limits and range (ULA-LLA) of 
CVAR. The primary outcome was the association between CVAR and 
6-month functional outcome. We defined good outcome as Cerebral 
Performance Category (CPC) 1 or 2 and poor as CPC 3 to 5. Secondary 
outcomes included associations with biomarkers of brain injury (neu-
rofilament light, NfL; neuron specific enolase, NSE; and S100B) at 48 h. 
The protocol for this post-hoc analysis was published prior to com-
mencing the study [7].
Results. We included 108 out of 120 patients with sufficient data to 
calculate TOx of whom 76 patients (70%) had impaired CVAR. Chronic 
hypertension was more frequent in patients with impaired autoregu-
lation (58% vs 31%, p = 0.002). Patients with poor outcome had 
lower ULA in all time intervals (p = 0.001) in the high-normal PaO2 

(p = 0.002), PaCO2 (p = 0.012) and MAP (p = 0.001) groups. We did 
not find significant differences in the OptTOx values between differ-
ent treatment arms and timepoints. The autoregulatory range was 
narrower in all time intervals (p =  < 0.001) and in intervention groups 
in patients with poor outcome. The median NfL plasma concentration 
was 20.4 (interquartile range, 13.0–199.3) pg/ml in patients with intact 
CVAR compared to 43.0 (15.2–650.3) pg/ml in patients with impaired 
CVAR (p = 0.042), whereas NSE and S100B levels were not different 
48 h after OHCA.
Conclusion. Impaired autoregulation is common especially in patients 
with chronic hypertension. A lower ULA and smaller range of CVAR 
associate with poor neurological outcome. The biomarker NfL was 
increased in patients with impaired autoregulation reflecting worse 
brain injury.
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Introduction. Deterioration of kidney function is an independ-
ent predictor of clinical outcomes including mortality. Glomerular 
filtration rate (GFR) is the overall best indicator of kidney health. 
Accurate assessment of GFR is important for early diagnosis of 
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acute kidney injury, monitoring of treatment regimens for affected 
patients, and proper dosing of renally excreted medications. Tradi-
tionally, GFR has been estimated (eGFR) using serum creatinine and 
demographic information including age, sex and race. However, 
currently available equations have limitations regarding accuracy 
and precision. In addition, changes in serum creatinine lag changes 
in GFR by up to 24 h–48 h when there is an acute injury. Although 
GFR can be measured using exogenous small molecules such as 
iohexol or iothalamate, these methods are labour-intensive and 
not practical in many circumstances. We have recently reported 
that serum Proenkephalin (PENK) is a promising biomarker of GFR. 
Here we report the performance of equations using PENK to predict 
mGFR as compared to available creatinine based equations.
Objectives. To develop an equation to estimate the GFR using PENK 
plasma concentrations.
Methods. In this international multicenter study, GFR was measured 
(mGFR) in 1354 adult patients using iohexol or iothalamate plasma 
clearance. GFR was calculated using the slope-intercept method 
and the Brøchner-Mortensen correction [1]. Plasma PENK concentra-
tions were determined using the sphingotest® penKid® immunoas-
say [2]. Covariates for the equation-finding analysis were sex, age, 
race (African-American, American-Indian, Asian and Caucasian), 
patient type (cardiac surgery, sepsis, organ donor/recipient, chronic 
kidney disease), and plasma Cr and PENK concentration. A general-
ized linear model with a sigmoidal nonlinear transfer function was 
used for continuous output regression considering variable selec-
tion and equation building in a block randomized training sample 
cohort (n = 811). Bias, precision, and accuracy were assessed in 
a validation cohort (n = 543), and results were compared with the 
creatinine based Modification of Diet in Renal Disease (MDRD) and 
Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) eGFR 
equations.
Results.Mean ± SD mGFR was 64 ± 29 mL/min/1.73m2. Data-driven 
covariate selection resulted in an optimal eGFR equation using 
PENK, creatinine, and age. Gender and race did not further improve 
the performance (see Fig. 1 for a scatter plot of the eGFR vs. mGFR). 
The R-squared of mGFR with eGFRpenk-cr was 0.73 (p < 0.001), com-
pared to with eGFRmdrd: 0.66 (p < 0.001) and with eGFRckd-epi: 0.71 
(p < 0.001). The mean bias ± SD from mGFR was − 2.3 ± 15.5 for the 
eGFRpenk-cr, compared to eGFRmdrd:  − 7.7 ± 16.9 and eGFRckd-
epi: − 5.0 ± 15.7. The accuracy of the eGFRpenk-cr was 82.7%, com-
pared to the eGFRmdrd: 77.3% and eGFRckd-epi: 75.0%.

Conclusion. Our study demonstrates that a PENK-based equation 
including creatinine and age to estimate GFR performs better than 
existing Creatinine-based existing eGFR equations (MDRD and CKD-
EPI). Therefore, PENK represents a promising biomarker for accurate 
estimation of GFR. External validation in other patient cohorts is 
warranted.
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Introduction. Neurological complications of COVID-19 are associated 
with increased morbidity and mortality, especially in the critically ill. 
Due to their complexity and coagulation status, cerebrovascular com-
plications are of special concern in patients receiving ECMO therapy. 
As many COVID-19 patients admitted to the intensive care unit (ICU) 
require ECMO, it is important to understand prevalence, risk factors 
and outcome of ECMO-associated strokes in COVID-19.
Objectives. To determine prevalence, risk factors, and outcomes 
for stroke occurring as a complication of coronavirus disease 2019 
(COVID-19) in critically ill patients requiring extracorporeal membrane 
oxygenation (ECMO).
Methods. The COVID‐19 Critical Care Consortium (CCCC) is a pro-
spective observational study enrolling patients over 18 requiring 
ICU admission for COVID-19. Adults with acute COVID-19 requiring 
ICU admission from January 1st through December 21st, 2020 were 
included in analysis. Survival models utilising parametric Weibull 
regression were used to investigate the impact of stroke on ICU death 
and discharge rates in ECMO and non-ECMO cohorts. These results 
were confirmed using semi‐parametric Cox models. A multi-state sur-
vival model was used to analyse stroke risk in the ECMO cohort over 
time.
Results. Overall, 284 patients (10.5% of 2,715) required ECMO sup-
port, predominantly veno-venous (94%). In the ECMO cohort, the 
overall stroke rate was 7.7% and was comprised of 15 (5.3%) hemor-
rhagic, 3 (1.1%) ischemic, and 4 (1.4%) unspecified strokes. Among the 
2,431 non-ECMO patients, only 37 (1.5%) strokes occurred: 12 (0.5%) 
hemorrhagic, 16 (0.7%) ischemic, and nine (0.4%) unspecified. ECMO 
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patients were slightly younger (52yrs, STD 12.1) compared to non-
ECMO patients (59yrs, STD 14.4) and had lower SOFA scores. Median 
ECMO duration was 16 days (IQR 8–25). Neither cannula location, size, 
acute change in PaCO2 or PaO2 was associated with stroke. The multi-
state survival model found cumulative probabilities for hemorrhagic 
(Relative Risk [RR] = 10.5) and ischemic stroke (RR = 1.7) at 90 days was 
higher in ECMO patients compared to non-ECMO patients. ECMO use 
increased instantaneous (HR [Hazard Ratio] = 1.17) and cumulative 
(HR = 1.26) hazard of death.
Conclusion. In this study 7.7% of patients who received ECMO 
developed stroke. As patients who receive ECMO treatment had a 
significant higher risk of hemorrhagic stroke over 10 times that of non-
ECMO patients, a systematic protocolized neurological monitoring is 
warranted.
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Introduction. Patients with severe COVID-19 infection often require 
prolonged periods of mechanical ventilation and associated pro-
longed stays in the ICU. This is associated with a high incidence of ICU 
acquired weakness, and significant rehabilitation needs both within 
hospital and following discharge home [1]. Due to the novel nature 
of the virus and already stretched clinical services, there is an urgent 
need to identify patients most at risk of ongoing morbidity who would 
benefit from targeted rehabilitation services. The Manchester Mobility 
Score (MMS) is a simple bedside tool used to assess mobility level and 
rehabilitation progress for patients within critical care [2].
Objectives. To assess the utility of the Manchester Mobility Score in 
predicting outcome for patients with COVID-19 discharged from criti-
cal care.
Methods. This was a prospective observational cohort study com-
pleted in 2 large university hospitals in the United Kingdom completed 
between 1st March 2020 and 31st March 2021. Inclusion criteria was 
patients admitted to critical care with a confirmed diagnosis of COVID 
19 and surviving to critical care discharge. Mobility level was determined 
by the highest Manchester mobility score achieved before step down to 
the ward. Primary outcomes were post ICU length of stay and discharge 
location which was categorised as home, home with rehabilitation, or 
inpatient rehabilitation. Comparisons between scores and length of stay 
were performed using spearmans correlation coefficients.
Results. A total of 413 patients met eligibility criteria and were included 
in the analysis. The mean age of patients ± SD was 55 ± 12 years and 269 
(65%) were male. The mean length of ICU stay was 21 ± 16 days and 336 
(81%) received mechanical ventilation. Mean time to first mobilise was 
14 days, with a median MMS of 4 at ICU discharge. The MMS at ICU dis-
charge was significantly negatively associated with length of stay (Spear-
man’s rho of -0.321, p < 0.0001). Figure 1 illustrates that the Manchester 
Mobility Score follows a near linear relationship with length of stay. An 
MMS of ≥ 4 (standing with assistance) was associated with increased like-
lihood of being discharged home without any rehabilitation needs (56% 
vs 42%, p < 0.05) and reduced likelihood of needing inpatient rehabilita-
tion (10% vs 27%, p < 0.05).

Fig.  1 Relationship between MMS at ICU disharge and post ICU 
length of stay

Table  1—Relationship between MMS at ICU discharge and discharge 
location

MMS 1–3 (n = 118) MMS 4–7 (n = 295) p

Home 49 (42%) 164 (56%)  < 0.05

Home with rehab 36 (31%) 99 (34%) 0.5642

Inpatient rehab 32 (27%) 29 (10%)  < 0.05

Conclusion. The Manchester Mobility Score showed excellent predictive 
value, with higher scores associated with shorter post ICU lengths of stay 
and the ability to stand before transfer to the ward associated with an 
increased likelihood of being discharged home. These results could help 
to inform decision making for supportive rehabilitation within hospital 
or facilitate earlier referral to inpatient rehabilitation facilities for those 
with lower MMS scores.
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Introduction. In a previous study, we assessed burnout symptoms and 
moral distress in intensive care unit (ICU) professionals 3  months prior 
and 3-month after the outbreak of Coronavirus Disease 2019 (COVID-
19) pandemic.[1] We measured burnout symptoms and moral distress 
9 months after the onset of COVID-19 to determine the long-term effects 
of the pandemic on professionals’ wellbeing.
Objectives. To assess the prevalence and incidence of burnout symp-
toms in ICU professionals over time as well as explore which morally dis-
tressing issues affect burnout symptoms on the long term.
Methods. This is a longitudinal open cohort study. ICU professionals 
in two hospitals were sent surveys at three timepoints: a baseline sur-
vey prior to COVID-19 in October-December 2019 (252 respondents, 
response rate: 53%), a survey 3-months after the start of COVID-19 in the 
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Netherlands in May–June 2020 (233 respondents, response rate 50%) 
and a 9-month follow-up in October-December 2020 (227 respondents, 
response rate: 51%). Burnout symptoms and moral distress were meas-
ured with the Dutch Maslach Burnout Inventory (MBI) and the Moral 
Distress Scale. Burnout symptoms were defined with a MBI higher than 
− 9.[1–2] Moral stressors were measured on a range from 0 (none) to 16 
(very frequent and intense). We report prevalence and incidence rates of 
burnout symptoms and conduct Generalized Estimating Equations (GEE) 
on full cases at each time point to explore associations between moral 
distress and burnout.
Results. The prevalence of burnout symptoms was 23.0% at 3 months 
prior to the COVID-19 pandemic, 36.1% at 3-month follow-up and 31.3% 
at 9  months. The incidence rate of new burnout cases was 22.9% at 
3 months and 15.6% at 9 months. At 3 months, scarcity of resources, time 
and staff and working with non-ICU qualified colleagues were found to 
be significant moral stressors related to burnout.[1] From the 3-months 
to 9-months follow-up, the average scores on these stressors decreased 
from 3.6 to 3.4 and from 1.9 to 1.5 respectively. Through GEE, three mor-
ally distressing issues were found to be significantly  associated with 
burnout at 9-month follow-up: scarcity of resources, time and staff (odds 
ratio 1.22; 95% CI 1.12 to 1.32); continuing treatment of a patient on a 
ventilator without the prospect of recovery (odds ratio 1.18; 95% CI 1.09 
to 1.27); and witnessing that a patient is suffering due to a lack of con-
tinuity of caregivers (odds ratio 1.09; 95% CI 1.01 to 1.19). We found no 
long-term effect of working with non-ICU qualified colleagues on burn-
out symptoms.
Conclusion. Prevalence of burnout symptoms increased at 3  months 
and decreased at 9 months but was still higher than prior to COVID-19. 
The 9-month follow-up data lays bare that different morally distressing 
issues are associated with burnout symptoms on the long-term. In order 
to minimize the impact of moral distress on burnout, ICU professionals 
and managers need to be constantly and keenly aware of where and 
when moral distress may develop.
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Introduction. Background:  A previous survey in 2018 of Anesthesi-
ology Critical Care Medicine (ACCM) providers in the United States 
revealed a significant rate of burnout and stress. The COVID-19 pan-
demic has brought critical care to the forefront of the fight against the 
coronavirusand has created a particular burden for physicians of all 
specialties, bedside nurses and respiratory therapists working in the 
intensive care unit (ICU).The new public awareness of critical care has 
had a positive and negative impact on ACCM providers.
Objectives. We therefore designed a national survey of ACCM pro-
viders with the following goals: (1) to evaluate the impact of the 
pandemic on ACCM providers in the spheres of mental well-being, 

motivation and resilience; (2) to elicit suggestions from ACCM provid-
ers for resources they consider might mitigate stress during the pan-
demic; and (3) to garner their opinions on the presence of bias and 
diversity in the practice of critical care.
Methods. Approval and waiver of written informed consent by the 
Beth Israel Deaconess Medical Center Institutional Review Board. An 
anonymous validated online survey, the generalized anxiety disorder 
(GAD) screening tool, and the depression screening tool developed 
by the Anxiety and Depression Association of America were sent to all 
members of the American Society of Anesthesiologists (ASA) who self-
identified as being CCM trained or practicing critical care, members of 
the Society of Critical Care Anesthesiologists (SOCCA) as well as the 
Anesthesiology section of the Society of Critical Care Medicine (SCCM). 
Survey results were analyzed using a mixed-method approach.
Results. We received a total of 565 responses (300 complete and 265 
incomplete) out of the 1255 members the survey was sent to, for an 
overall response rate of 45%. 42% of the participants said they felt 
symptoms of anxiety since the start of the pandemic. There was an 
overall increase by 64% in contribution to CCM practice, a modest 
increase of 22.4% in the sense of achievement during the pandemic 
and an increase by 33% of a sense of Burnout. When symptoms of 
anxiety and depression were compared by gender, women were more 
likely than men to experience excessive symptoms (55.4% versus 
36.7%, respectively, p = 0.003).
Conclusion. This study reveals important challenges faced by anes-
thesiology critical care trained physicians. It is clear that bias and lack 
of diversity are more recognized by women and younger intensivists. 
The pandemic highlighted these disparities in much greater detail. 
Although overall there was satisfaction with the sense of respect and 
recognition, and low levels of stress and anxiety, there were differ-
ences between these perceptions by age and gender. Suggestions 
for reducing these disparities included diversity training of leadership, 
accountability for diversity and dealing with bias, and peer support.
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Introduction. In critically ill coronavirus disease (COVID-19) patients, 
the use of ventilatory rescue strategies remains uncertain, with con-
troversial efficacy on systemic oxygenation. Moreover, no data are 
currently available regarding their effect on cerebral oxygenation and 
hemodynamics.
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Methods. Prospective observational study conducted at Policlinico 
San Martino Hospital Genova, Italy, including adult COVID-19 patients 
who underwent at least one type of rescue therapy. Arterial blood 
gases values (oxygen saturation, SpO2, partial pressure of oxygen, 
PaO2, and of carbon dioxide, PaCO2) and cerebral oxygenation (rSO3) 
were observed before (T0) and after the use of any rescue therapy 
(T1). Primary aim was to assess the effect of different ventilatory res-
cue therapies (such as recruitment maneuvers (RMs), prone position-
ing (PP), inhaled (iNO) and CO2 removal (ECCO2R)) on systemic blood 
gases values and cerebral oxygenation. Secondary aims were to assess 
the effect of rescue therapies on systemic hemodynamics and ICP and 
to evaluate the correlation between systemic and cerebral oxygena-
tion in COVID-19 patients before and after rescue therapies.
Results. 45 rescue therapies in 22 patients were obtained. The 
median age of the population was 62  years [interquartile range, 
IQR = 57–68,5], and 18/22 (81,8%) were males. After RMs, no signifi-
cant changes were observed in PaO2 and PaCO2values, but cerebral 
oxygenation significantly decreased (52% (3) vs 48,5% (39), p < 0,001). 
After PP, systemic and cerebral oxygenation significantly increased 
(PaO2 = median 62, IQR = 15,8) vs 81,5 (11,3) mmHg, p = 0,005; 
rSO3 = 53% (2,8) vs 59,5% (5,5), p = 0,005, respectively). After iNO, 
both systemic and cerebral oxygenation values increased (65 (7) vs 72 
(8,5) mmHg, p = 0,015 and 53% (6,5) vs 57% (7,5), p = 0,007, respec-
tively). The use of ECCO2R resulted in a decrease in PaO2values (75 (6) 
vs 63,5 (12,8) mmHg, p = 0.009), with reduction of rSO3 values (59% 
(10,5) vs 56% (11,3), p = 0.002). Finally, we found a statistically signifi-
cantly correlation between SpO2 and rSO3 in the whole population 
both at T0 (r = 0.497, p = 0.001), and T1 (r = 0.685, p < 0.001).
Conclusion. Rescue therapies have specific pathophysiological mech-
anisms with different effect on systemic and cerebral oxygenation in 
critically ill COVID-19 patients. The choice of the strategy to use should 
take in account both lung and brain needs.
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Introduction. High percentages of hippocampal microglia in mechan-
ically ventilated subjects have been demonstrated in both clinical 
and preclinical investigations. Microglia are key cells that promote 
and control neuroinflammation. To date, no studies have investigated 
strategies to prevent neuroinflammation during mechanical ventila-
tion (MV).
Objectives. We evaluated whether diaphragm neurostimulation in 
synchrony with lung-protective MV for 50 h would result in lower per-
centages of hippocampal microglia in a normal-lung porcine model.
Methods. Twenty-eight healthy juvenile pigs (4–5 months, 48–66 kg) 
with non-injured lungs were divided into four groups: MV only (MV 
group, n = 8), MV in association with diaphragm neurostimulation 
delivered every other breath (TTDN50% + MV group, n = 7), MV in 
association with diaphragm neurostimulation delivered every breath 
(TTDN100% + MV group, n = 7) and never ventilated (NV group, 
n = 6).  A central line catheter with embedded electrodes (Lung-
pacer LIVE Catheter) was inserted into the left subclavian vein for 
the TTDN50% + MV andTTDN100% + MV subjects, and the diaphragm 
was activated by temporary transvenous diaphragm neurostimulation 
(TTDN). Diaphragm neurostimulation in synchrony with MV targeted a 
reduction in pressure–time product between 15–20%. MV in volume 
control was set to achieve and maintain a tidal volume of 8 ml/kg with 
a PEEP of 5 cmH2O. The hippocampus was harvested from each pig 
and IBA-1 assay was used to mark microglia. Machine-learning soft-
ware (ImageJ) was used to count and quantify IBA-1-positive cells as 
a percentage of total cells counted (Fig.  1A). Data are expressed as 
median and interquartile range. The Kruskal–Wallis test and Dunn’s 
multiple comparison test were used for statistical analysis. P-val-
ues £0.05 were considered statistically significant.
Results. The microglia percentages found were 36.17 (30.71–48.27) for 
the MV group, 16.70 (10.82–22.42) for the TTDN50% + MV group, 9.80 
(7.86–11.19) for the TTDN100% + MV group, and 10.12 (8.93–10.65) for 
the NV group, with statistically significant differences between groups, 
as determined by the Kruskal–Wallis test, p = 0.0002 (Fig.  1A/B). Post 
hoc analysis using Dunn’s multiple comparison test showed consider-
able statistical differences between the MV and NV groups (36.17 vs. 
10.12, p = 0.0016), and between the MV and TTDN100% + MV groups 
(36.17 vs. 9.80, p = 0.0005).
Conclusion. In a porcine model, diaphragm neurostimulation in 
synchrony with MV for 50  h resulted in significantly less neuroin-
flammation in the hippocampus. Moreover, delivering diaphragm 
neurostimulation either every breath or every other breath resulted 
in microglia percentages statistically indistinguishable from the never 
ventilated group.

https://doi.org/10.1186/s40635-020-00322-2
https://doi.org/10.1080/17476348.2017.1235976
https://doi.org/10.1080/17476348.2017.1235976
https://doi.org/10.21037/jtd.2017.11.03
https://doi.org/10.21037/jtd.2017.11.03
https://doi.org/10.1016/j.bja.2019.08.017
https://doi.org/10.1016/j.bja.2019.08.017
https://doi.org/10.1186/s13054-019-2662-8
https://doi.org/10.1186/s13054-019-2662-8
https://doi.org/10.1001/jama.2019.7505


Page 19 of 258  ICMx  2021, 9(Suppl 1):51

Reference(s)
1. Bassi et al. Brain injury after 50 h of lung-protective mechanical ventila-

tion in a preclinical model. Sci Rep. 2021.
2. Kamuf J, Garcia-Bardon A, Ziebart A, et al. Lung injury does not aggravate 

mechanical ventilation-induced early cerebral inflammation or apoptosis 
in an animal model. PLoS One. 2018;13(8):1–11. 10. 1371/ journ al. pone. 
02021 31

3. MITACS
4. TB VETS
5. Lungpacer Medical Inc.

000133 
Impact of Temporary Mechanical Circulatory Support on mortality 
in Cardiogenic Shock: an emulated target trial with a prospective, 
multicenter, French cohort study
A.  Ughetto1; J.  Eliet1; H.  David1; N.  Nagot2; F.  Bazalgette1; G.  Marin2; 
M.  Mourad1; S.  Kollen3; P.  Gaudard1; P.  Colson1

1Department of anesthesiology and intensive care, CHU Arnaud de 
Villeneuve, Montpellier, France; 2Epidemiology and clinical research, Uni-
versity of Montpellier, Montpellier, France; 3Department of critical care 
medicine, PERPIGNAN HOSPITAL CENTRE, Perpignan, France 
Correspondence: A. Ughetto
Intensive Care Medicine Experimental 2020, 9(1): 000133

Introduction. The field of temporary mechanical circulatory support 
(TMCS) has advanced in last decade justifying that TMCS is increas-
ingly used for treatment of refractory cardiogenic shock (CS).  Never-
theless, the efficacy of TMCS (extracorporeal life support (ECLS) and 
Impella) in CS remains  controversial due to the lack of high-quality 
evidence.
Objectives. The aim of this prospective multicenter observational 
study simulating a randomized trial was to assess the impact of TMCS 
on the hospital mortality in patients with CS.
Methods. This study (ClinicalTrials.gov ID: NCT03528291) was con-
ducted at  3 TMCS centers organized in a cardiac assistance network, 
one as a level 1 TMCS center (expert center), and 2 as level 2 centers 
(hub centers). The study was designed and led by the heart team of 
the expert center with input from the hub centers.All patients admit-
ted to an intensive care unit between July 2017 and May 2020 either 
directly at the TMCS centers or after transfer from a non-specialized 
hospital, were screened for TMCS indication provided they were 
admitted for CS. CS was defined according to the European Society 
of Cardiology criteria. Were excluded patients younger than 18 years, 
CS after cardiac surgery, or after cardiac arrest if it was refractory 
or with a no flow > 3  min and/or out-of-hospital cardiac arrest with 
non-shockable rhythm, or CS in the context of myocardial infarction 
complications, massive pulmonary embolism, and if TMCS was con-
traindicated  TMCS indication was decided after a multidisciplinary 
discussion carried out by the "heart team". Implantation of TMCS 
resulted from an agreement of the heart team within the first 24  h 
after admission mainly based on the initial severity of the CS, or if CS 
was refractory to the medical treatment.The primary outcome was in-
hospital survival. A propensity score-weighted analysis was done for 
treatment-effect estimation. This method, which weights each patient 
according to their propensity score, includes all participants in the 
analysis.
Results. 246 patients with CS were included in the study: 121 in TMCS 
group (72% ECLS, 14% Impella, 14% both ECLS and Impella) and 125 in 
control group. After adjustment by a propensity score, hospital mortal-
ity was comparable in the two groups (32% TMCS group vs 27% con-
trol group; Odds ratio with TMCS, 1.28; 95% confidence interval, 0.87 
to 1.88; p = 0.21). Mortality at D180 was also similar in the two group 
(33% vs 30% respectively; p = 0.51). Mechanical ventilation duration 
was  higher in the TMCS group (median (IQR)  9.0  days  (3.0;16.0) vs 
1.0 days  (0.0;6.0); p < 0.01)) as well as ICU and hospital  length of stay 
(median (IQR) 29.0  days (16.0;49.0) vs 15.0  days (10.0;24.0); p < 0.01). 
Concerning  the side effects, thromboembolic events were signifi-
cantly more frequent in the TCMS group (14% vs 4%; p < 0.01) as well 
as  the transfusion rate ((median (IQR); 4.0 (0.0;9.0) vs 0.0 (0.0;0.0); 

p < 0.01). In addition, hemolysis and blood infection were significantly 
higher in the TMCS group.
Quality of life as assessed by SF36 score was similar in  both groups 
(TMCS group; 54.0 (36.0;80.0) vs control group 63.0 (36.0;79.0); 
p = 0.73).
Conclusion. In our study simulating a randomized trial, the use of 
TMCS does not seem to improve hospital survival in patients with car-
diogenic shock. Thus, TMCS, which are iatrogenic side effects provid-
ers, should be reserved for the most severe patient and discussed by 
a multidisciplinary team.
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Introduction. The COVID-19 pandemic has caused an unprecedented 
global healthcare crisis. Multidisciplinary teams were stretched to care 
for exponentially rising case volumes. Contemporaneously, the pan-
demic has impacted the delivery of medical residents’ education. Sim-
ulation-based medical education (SBME) is a well-established method 
for assessing and assisting in the process of readiness for practice in 
a variety of emergency situations [4,5] where the consequences of a 
flawed workflow algorithm can positively impact patients’ and health-
care workers’ safety. We propose the use of SBME to train medical resi-
dents of all specialties to manage the most common COVID 19-related 
emergencies.
Objectives. The aims of our study were to monitor multidisciplinary 
resident’s knowledge using the latest guidelines for the management 
of critically ill adults with coronavirus through high-fidelity simulation; 
to stimulate the situational awareness of respiratory and cardiovas-
cular complications and to apply non-technical skills such as shared 
mental models, team working and closed-loop communication.
Methods. At Humanitas Simulation Centre, SBME was organized 
for the COVID-19 elective training for Humanitas Hospital medical 
residents. Forty-five participants took part in high-fidelity clinical sce-
narios in respiratory and circulatory failure, bedside non-invasive and 
invasive procedures, and elements of COVID-19 specific care. To eval-
uate the baseline knowledge of the participants on the topic, a pre-
simulation test consistent in ten questions was delivered electronically 
to all participants before the activity. The same test was reproposed 
immediately after the activity. Comparison of the outcomes of the pre- 
and post-activity tests was done to evaluate SBML effectiveness and 
clearness of the take home messages. Finally, a survey to get partici-
pants feedback was administered. It was validated by an expert, and 
the reliability calculated for each item. Responses were measured on 
5-point Likert-scale items.
Results. Mean score obtained in the pre activity test was 4,5 while in 
the post activity test was 8,7. Comparison of means of the two data 
sets using student t-test showed an important statistically significant 
difference (P < 0.0001). The survey consisted of 14 questions based 
on the satisfaction level regarding residents’ goals achievements and 
technical and non-technical skills challenged. The activity overall satis-
faction level was 4.3.
Conclusion. SBME is a value method to promote safe practice and 
enhance medical residents’ ability to deal with COVID-19 emergency 
situations. The activities and debriefing had a significant positive 
impact on resident’s specific knowledge. Suggestions to improve 
training during the specialization schools include increasing residents’ 
access to high-fidelity simulation as themselves consider it a powerful 
method, adopting a more resident-centred approach and creating a 
safer learning environment.
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Introduction. Persistence of AKI is emerging as an important determi-
nant of patient outcomes but is not well characterized.
Objectives. To describe and compare characteristics and outcomes 
for patients with KDIGO stage 2–3 AKI who developed persistent 
severe AKI (PS-AKI) vs. those who did not (NPS-AKI).
Methods. A retrospective observational study of hospitalized US adults was 
conducted using the Premier Healthcare Database from January 1, 2017 to 
December 31, 2019, with 30-day follow-up for outcomes and a 12-month 
look-back period (LBP) for baseline serum creatinine (SCr) level and comor-
bidities, including the Charlson Comorbidity Index (CCI). Index admission 
was the first admission during the study period that met inclusion criteria 
(age ≥ 18 years, hospital length of stay (LOS) ≥ 3 days, and ≥ 3 SCr measures) 
and exclusion criteria (≥ 2 dialysis visits during LBP, or ECMO, stage 5 CKD, 
eGFR < 15  mL/min/1.73m2, baseline SCr ≥ 4.0  mg/dL, or renal transplant 
during index hospitalization or LBP). The study cohort was patients with 

KDIGO stage 2 or 3 AKI (SCr criteria). PS-AKI was defined by AKI stage 3 last-
ing ≥ 3 days, or with death within 3 days, without an intervening lower AKI 
stage, or stage 2 or 3 with dialysis within 3 days of the SCr criteria. An alter-
nate definition, PS-AKISCrO, excluded PS-AKI defined by dialysis or death 
within 3 days of meeting SCr criteria. Outcomes were death during index 
hospitalization and during 30-day follow-up, and readmissions, death, dialy-
sis and new dialysis (without index visit dialysis) during 30-day follow-up. 
Regression models adjusted for age, sex, race-ethnicity, CCI, hospital char-
acteristics (number of beds, teaching status, region, urban/ rural), admis-
sion point of origin, admission type, (medical vs. surgical MS-DRG), primary 
payer, presence of CKD or sepsis, and ICU stay.
Results.

Among 1,409,446 eligible patients, 9% had stage 2–3 AKI (n = 126,528, 
the study cohort) and 2.2% had PS-AKI. PS-AKI occurred in 24.4% of the 
study cohort, but in 32.5% of patients with an ICU stay and 17.6% of those 
without. Dialysis during index hospitalization occurred in 40.2% of PS-AKI 
and 16.9% of PS-AKISCrO. Compared to NPS-AKI, patients with PS-AKI had 
slightly lower mean age (64.9 vs. 66.9 years), higher mean CCI score (5.0 
vs. 4.3), and were more likely to be men (58.4% vs. 47.7%) (p < 0.001 for 
all). Patients with PS-AKI or PS-AKISCrO had worse outcomes than NPS-AKI 
(p ≤ 0.001 for all, Table). Adjusted for patient, clinical and hospital charac-
teristics, PS-AKISCrO had 1.79 times higher odds of death than NPS-AKI 
during index hospitalization (p < 0.0001). During 30-day follow-up, adjusted 
odds for PS-AKISCrO vs. NPS-AKI were 7% higher for readmissions, 23% 
higher for death, 10.7 times higher for dialysis and 6.80 times higher for 
new dialysis (p ≤ 0.01 for all). Odds ratios were even higher for PS-AKI vs. 
NPS-AKI (not shown)

NPS-AKI PS-AKI (PS-AKIS-
CrO)

Odds Ratio(95%CI) PS-
AKIScrO vs. NPS-AKI

95,612 30,916 17,285 Unadjusted Adjusted

Index ICU stay, % 39,089 (40.9%) 18,858 (61.0%) 8322 (48.1%) 1.34 (1.30, 1.39)

Index Mortality 8071 (8.4%) 9711 (31.4%) 2578 (14.9%) 1.90 (1.81, 1.99) 1.79 (1.70, 1.89)

30-day Readmis-
sions

15,264 (17.4%) 4030 (19.0%) 2833 (19.3%) 1.13 (1.08, 1.18) 1.07 (1.02, 1.12)

30-day Mortality 1303 (1.5%) 419 (2.0%) 271 (1.8%) 1.24 (1.09, 1.42) 1.23 (1.07, 1.40)

30-day Dialysis 345 (0.4%) 1580 (7.5%) 799 (5.4%) 14.5 (12.8, 16.5) 10.7 (9.4, 12.3)

30-day New 
Dialysis

316 (0.4%) 402 (3.3%) 402 (3.3%) 9.26 (7.98, 10.75) 6.80 (5.84, 7.93)

Conclusion. PS-AKI is prevalent among hospitalized US adults and 
is associated with significantly higher risk of death during index 
hospitalization, and readmissions, death and dialysis during 30-day 
follow-up.
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Introduction. Veno-venous extracorporeal membrane oxygenation 
(VV-ECMO) is a form of life support used in cases of severe respira-
tory failure. While the short-term complications and mortality of VV-
ECMO are established in the literature (1), few studies have reported 
the long-term health-related quality of life (HRQOL) and small sample 
sizes have made it difficult to establish predictors of HRQOL (2–6).
Objectives. This study aims to assess the long-term HRQOL of patients 
who underwent VV-ECMO for Acute Respiratory Distress Syndrome 
(ARDS) and explore determinants of poor HRQOL.
Methods. We performed a retrospective, observational study of a 
large cohort of adults who underwent VV-ECMO for ARDS at the Royal 
Papworth Hospital (June 2013-March 2019). Patients surviving critical 
care discharge were invited to a 6-month clinic, where they completed 
an EQ-5D-5L questionnaire to assess their HRQOL. Multivariate analy-
sis was performed to assess prognostic factors for HRQOL.
Results. 245 patients were included in this study (median age of 
45  years). 187 (76.3%) survived until ECMO decannulation and 172 
(70.2%) were alive at discharge from their referring hospital. Of these 
patients, 98 (57.3%) attended a follow-up clinic at a mean (± SD) of 204 
(± 45) days post-discharge. 46% of patients reported problems with 
mobility, 21% with personal care, 53% with usual daily activities, 56% 
reported pain/discomfort and 49% reported anxiety/depression. Mul-
tivariate analysis identified limb ischaemia (-0.251; 95% C.I. − 0.104 to 
− 0.398; p-value 0.0008), renal replacement therapy (− 0.151; − 0.049 
to − 0.253; 0.0038), and receiving > 4 platelet transfusions (− 0.208; 
− 0.081 to − 0.335; 0.0013) as predictors of poor HRQOL.
Conclusion. We demonstrated that survivors of VV-ECMO have 
reduced HRQOL in multiple domains at a mean follow-up of over 
6  months, with chronic pain being the most frequent complaint. 
Patients who had limb ischaemia, renal replacement therapy or > 4 
platelet transfusions are particularly at-risk of a poor HRQOL and may 
benefit from added support measures.
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Introduction. Despite increased awareness, sepsis remains a major 
challenge and economic burden to healthcare globally. The ‘Sep-
sis Six’ bundle was promoted as a more deliverable tool outside of 
the critical care settings, but there is very little data available on the 
progress and change of sepsis care outside the critical care environ-
ment in the UK.
Objectives. Our aim was to compare the yearly prevalence, out-
come and the ‘Sepsis Six’ bundle compliance in patients at risk of 
mortality from sepsis in non-intensive care environments.
Methods. Patients with a National Early Warning Score (NEWS) of 
3 or above and suspected or proven infection were enrolled into 
four yearly 24-h point prevalence studies, carried out in fourteen 
hospitals across Wales from 2016–2019. We collected data on pre-
admission patient characteristics, co-morbidities, physiological 
and laboratory values, Dalhousie clinical frailty score, and manage-
ment actions such as the completion of the ‘Sepsis Six’ bundle and 
involvement of critical care outreach.
Results. Out of the 26,947 patients screened 1,651 fulfilled inclu-
sion criteria and were recruited. The full ‘Sepsis Six’ care bundle was 
completed on 223 (14.0%) occasions, with no significant difference 
between the years. On 190 (11.5%) occasions none of the bundle 
elements were completed (Fig. 1). There was no significant correla-
tion between bundle element compliance, NEWS or year of study. 
One hundred and seventy (10.7%) patients were seen by critical care 
outreach; the ‘Sepsis Six’ bundle was completed significantly more 
often in this group (54/170, 32.0%) than for patients who were not 
reviewed by critical care outreach (168/1385, 11.6%; p < 0.0001). 
Overall, 1349 (81.2%) patients  survived to 30  days with a mean 
survival time of 26.5  days (95% CI 26.1–26.9) with no difference 
between each year of study. 90-day survival for years 2017–2019 
was 74.7%, with no difference between the years. In multivariate 
regression we identified older age, heart failure, recent chemother-
apy, higher frailty score and do not attempt cardiopulmonary resus-
citation orders as significantly associated with increased 30-day 
mortality.

https://www.elso.org/Registry/Statistics/InternationalSummary.aspx
https://www.elso.org/Registry/Statistics/InternationalSummary.aspx


Page 22 of 258  ICMx  2021, 9(Suppl 1):51

Fig. 1. ’Sepsis Six’ bundle element completion rates

Conclusion. Our data suggests that despite efforts to increase sepsis 
awareness within the NHS, there is poor compliance with the sep-
sis care bundles and no change in the high mortality over the study 
period. Further research is needed to determine which time-sensitive 
ward-based interventions can reduce mortality in patients with sepsis 
and how can these results be embedded to routine clinical practice.
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Introduction. In clinical studies it is common to obtain baseline data 
via proxies if patients are unconscious or not able to provide adequate 
information, e.g., in critically ill patients. The reliability of these proxy 
responses remains unclear.
Objectives. To evaluate the reliability of proxies’ assessment of pread-
mission health-related quality of life (HRQOL) in patients undergoing 
elective surgery and investigate the difference between those admit-
ted to a regular ward and an intensive care unit (ICU).
Methods. Elective surgery patients ≥ 18 years of age with a proxy pre-
sent during the postoperative period who were both able to indepen-
dently answer the questionnaire were included. Preadmission HRQOL 
was evaluated via SF-36 by the patient prior to surgery and by their 
proxy postoperative on either regular ward or ICU. The patient as well 
as the proxy was interviewed in absence of each other. The Physical 
Health Component Summary Score (PCS) and Mental Health Compo-
nent Summary Score (MCS) of the SF-36 were calculated. Reliability 
was evaluated via oneway-random, absolute agreement, single rater 
intraclass-correlation coefficients (ICC) as well as Bland–Altman-Plots. 
A univariate general linear model was used to assess the effect of fac-
tors on the difference between patient’s and proxy’s response.

Results. 368 patients participated in answering the SF-36 of which 
204 patient-proxy pairs were included in the study (102 on the regular 
ward and ICU each). Baseline characteristics of patients are presented 
in Table  1. The median age of patients admitted to the ICU was sig-
nificantly higher than in the regular ward. Majority (62%) of patients 
admitted to ICU underwent heart surgery, whereas 56% of patients 
admitted to regular underwent visceral surgery.
ICC showed an overall moderate reliability of proxy responses for the 
PCS with no significant difference between the patients admitted to 
normal ward (0.67 (95%CI 0.54–0.77)) or ICU (0.62 (95%CI 0.48–0.73)). 
In contrast, there was only a poor reliability for the MCS but also with-
out significant difference between the normal ward (0.41 (95%CI 0.22–
0.57)) and ICU (0.28 (95%CI 0.08–0.46)).
The Bland-Altmann-Plots for the PCS and MCS showed an insufficient 
reliability of proxies’ assessment in ICU and normal ward patients. 
Additionally, patients who were admitted to an ICU rated themselves 
systematically better than their proxies (Fig. 1).
In the univariate analysis the difference between proxy and patient 
assessment was significantly different for the PCS (0.97 (95%CI 
− 0.95—2.90) for the normal ward vs. 3.93 (95%CI 2.04—5.82) for 
the ICU, p = 0.032) but not for MCS (0.95 95%CI − 1.63—3.5 vs. 3.68 
(95%CI 1.15—6.21), p = 0.14).
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Conclusion. Preadmission HRQOL determination via a proxy seems not 
generally reliable. It should be tested whether factors such as the close 
relationship between patient and representative is a determining factor 
for an adequate assessment.
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Introduction. Pressure Ulcers (PUs) have a profound impact on ICU 
patients health, rehabilitation, and quality of life. While their develop-
ment has multifactorial causes, reporting its true incidence is still a chal-
lenge, as previous studies suggest wide variability in ICU acquired PUs 
incidence from 3.3 to 39.3% [1;2]. If the clinical burden of PUs is easy 
to recognize, their economical impact is still difficult to establish, often 
remaining unnoticed, with significant costs for healthcare organizations. 
Yearly estimations are between £1.4—£2.1 billion for the UK National 
Health Service (NHS), €1.0—€2.3 billion in Germany and $9.1—$11.6 bil-
lion in the USA, explaining why PUs costs are receiving increased atten-
tion [3;4]. In the UK, PUs can cost between £1214 to £14,108, per patient 
[5].
Objectives. The aim of our study was to assess incidence and estimated 
financial costs of adult ICU acquired PUs in King’s College Hospital (KCH) 
NHS Trust.
Methods. Retrospective observational study, part of a Plan-Do-Study-
Act service improvement approach, to analyse KCH ICU acquired PUs 
incidence and estimated costs for 2017/18, 2018/19 and 2019/20 finan-
cial years. Data was provided by KCH Tissue Viability Clinical Nurse Spe-
cialists, that assess the skin, validate and follow up all ICU PUs, reported 
via internal reporting systems. No formal research ethics approvals were 
required as patients were not directly involved. Cost estimation was 
done using the Department of Health and Social Care PU productivity 
calculator [6], created to help NHS organizations understand PUs associ-
ated cost elements.
Results. KCH NHS Trust, a London major teaching University hospital, 
with three general ICUs (ICU1; ICU2; ICU3), and one specialised in Liver 
and Hepatobiliary disorders (ICU4), in its main site. In these three years, 
12,203 patients were admitted to ICU and 437 patients developed one 
or more PUs, with 503 reported PUs. In 2017/18 there were 137 patients 
with one or more PUs (149 reported PUs), and a 3.33% PUs incidence, 
(2.99% to 3.70%). In 2018/19 139 patients developed one or more PUs, 
(161 reported PUs), an 8.05% increase from 2017/18, with 3.41% PUs inci-
dence (2.41% to 4.39%). In 2019/20, 161 patients developed PUs, (193 
reported PUs), a 19.88% increase from 2018/19, with a 4.01% incidence 
(2.98% to 4.86%). We observed an incidence in medical devices related 
PUs, between 0.64% and 1.00%, during this period. The three year ICU 
acquired PUs estimated costs were £2,440 million with: £785,000 costs 
for 2017/18; £812,000 for 2018/19 (3.4% increase); £843,000 for 2019/20 
(3.8% increase) (Fig. 1).

Conclusion. Our ICU acquired PUs incidences (from 2.41% to 4.86%) 
are in line with other international studies, and the total estimated 
cost was £2,440 million. These results should influence investment 
in prevention strategies, therefore reducing impact to patient and 
organization.
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Introduction. Coagulation and inflammation play a critical role in 
Acute Respiratory Distress Syndrome (ARDS). We previously dem-
onstrated that nebulized Antithrombin (AT) decreased pulmonary 
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coagulation and inflammation in a model of Acute Lung Injury (ALI) 
at 48  h without altering systemic coagulation and no bleeding (1). 
Herein we extent the AT treatment for as long as our ALI model lasts 
(72 h) and compare its effects with Argatroban (2).
Objectives. To evaluate the potential therapeutic effects of nebu-
lized AT or Argatroban in an ALI model at 72 h.
Methods. The ALI model was induced in Sprague–Dawley rats 
(~ 250  g) by the intratracheal administration of 300  μl HCl (0.1  M) 
and 2  h later of 500  μl Lipopolysaccharide (LPS 30  μg/g body 
weight). Two or 3 doses of AT (500 IU/Kg body weight) or 3 doses of 
Argatroban (1 mg/Kg) were nebulized through a mesh system called 
AeronebPro nebulizer system (Aerogen Limited). Control animals 
received saline (0.9%) instead. Animals were sacrificed 72  h after 
injury. Procoagulant and fibrinolytic mediators and proinflamma-
tory and chemoattractant molecules were evaluated in bronchoal-
veolar lavage (BAL) at protein level and in lung tissue at protein and 
mRNA levels. Statistics: One-Way-ANOVA and Newman Keuls post-
hoc test was used. When data failed the normality test in the one-
way ANOVA, the Kruskal–Wallis was used (Statistical significance: 
p ≤ 0.05).
Results. Increased levels of procoagulant and antifibrinolytic 
mediators were detected in BAL of injured animals treated with 
anticoagulants (thrombin antithrombin complex, TATC, and plasmi-
nogen activator inhibitor 1, PAI-1) at 72 h (data not shown), although 
decreased antifibrinolytic PAI-1 was found in lung tissue. Anticoagu-
lant and profibrinolytic effects of 2 doses of AT in ALI at 48 h (data not 
shown) were partially maintained at 72 h.
All anticoagulant treatments decreased significantly mRNA proinflam-
matory mediators (IL1β and TNFα) and chemoattractant molecules 
(Gro-kc α and MCP1) in lung tissue at 72  h, maintaining the effects 
found at 48 h (data not shown), although only 3 doses of AT decreased 
the protein levels of these mediators at 72 h.

Conclusion. Nebulized anticoagulants are able to reduce inflam-
mation, neutrophils and monocytes recruitment in an ALI model at 
72  h, but only 3 doses of AT or Argatroban promote the fibrinolytic 
activation.
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Introduction. The optimal blood pressure target to prevent acute 
kidney injury (AKI) after cardiac surgery remains unclear. In particu-
lar, no multicenter observational study has investigated the associa-
tion between the deficit of postoperative blood pressure compared 
to the preoperative level and AKI among patients undergoing car-
diac surgery.
Objectives. To explore the optimal blood pressure target among 
patients after cardiac surgery, and to determine whether the deficit 
between preoperative and postoperative mean perfusion pressure 
(MPP) is associated with AKI progression.
Methods. We conducted a multicenter retrospective cohort study 
in 14 ICUs in Japan. We enrolled adult patients undergoing elec-
tive coronary artery bypass grafting or valve surgery in 2018. We 
defined MPP as the difference between mean arterial pressure and 
central venous pressure. We defined MPP-deficit as the percent-
age difference between patient’s preoperative and postoperative 
MPP. The exposure variables were time-weighted-average MPP-
deficit and time spent with MPP-deficit > 20% during the first 24  h 
after ICU admission. The primary outcome was AKI progression, 
defined as one or more increase in the AKI stage based on the Kid-
ney Disease: Improving Global Outcomes criteria between 24 and 
72  h after ICU admission. We used multivariable logistic regres-
sion models to investigate the association between the exposure 
variables and the primary outcome. We also conducted an explora-
tory multivariable logistic regression analysis to examine the asso-
ciation of time-weighted-average postoperative MPP or time spent 
with MPP < 60  mmHg during the first 24  h with subsequent AKI 
progression.
Results. Among the 746 patients enrolled, the median preoperative 
MPP was 80  mmHg (interquartile range (IQR): 74–88  mmHg), and 
the median postoperative MPP was 66  mmHg (IQR: 60–71  mmHg). 
The median time-weighted-average MPP-deficit was 20% (IQR: 
10–27%). The median duration with MPP-deficit > 20% was 12  h 
(IQR: 3–20 h). One hundred twenty patients (16.1%) experienced AKI 
progression. The multivariable logistic regression analyses showed 
that every percent of increase in time-weighted-average MPP-defi-
cit was not associated with AKI progression (odds ratio (OR): 1.01, 
95% confidence interval (95% CI): 0.99–1.03; p = 0.46) and that every 
hour increase in time spent with MPP-deficit > 20% was not associ-
ated with AKI progression (OR: 1.01, 95% CI: 0.99–1.04; p = 0.38). The 
exploratory multivariable logistic regression analyses showed that 
every increase in time-weighted-average postoperative MPP and 
every hour increase in time spent with MPP < 60 mmHg were asso-
ciated with AKI progression (OR: 0.97, 95% CI: 0.94–0.99; p = 0.0078 
and OR: 1.03, 95% CI: 1.00–1.06; p = 0.024, respectively).

Multivariable logistic regression analyses for AKI progression 
between 24 and 72 h after ICU admission

Adjusted OR
(95% CI)

p value

Time-weighted-average MPP, mmHg 0.97 (0.94–0.99) 0.0078

Time spent with MPP < 60 mmHg, hour 1.03 (1.00–1.06) 0.024

Time-weighted-average MPP-deficit, % 1.01 (0.99–1.03) 0.46

Time spent with MPP-deficit > 20%, hour 1.01 (0.99–1.04) 0.38

https://doi.org/10.1111/jth.14685
https://doi.org/10.1111/jth.14685
https://doi.org/10.1152/ajplung.00390.2015


Page 25 of 258  ICMx  2021, 9(Suppl 1):51

Conclusion. Although lower MPP and longer duration of 
MPP < 60  mmHg were associated with AKI progression, greater MPP-
deficit or longer duration of MPP-deficit > 20% was not associated with 
AKI progression.
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Introduction. Oxygen is the most commonly administrated medi-
cine in the intensive care unit (ICU). However, its harms and benefits 
are still not fully elucidated. In the Handling Oxygenation Targets in 
the Intensive Care Unit (HOT-ICU) trial[1], 2928 adult ICU patients with 
acute hypoxaemic respiratory failure were randomised to a lower 
oxygenation target (arterial oxygen tension  (PaOz): 8 kPa) or a higher 
oxygenation target  (PaO2: 12 kPa) throughout their ICU admission for 
up to 90 days. The relative risk (RR) for the primary outcome (90-day 
all-cause mortality) in the primary, frequentist analysis was 1.02 (95% 
confidence interval: 0.94–1.11, p = 0.64). By using Bayesian analyses 
we assessed the probabilities of harmful and beneficial effects of a 
lower oxygenation target and the extent of such effects. Additionally, 
we explored whether heterogeneity of treatment effects (HTE) was 
present based on several baseline parameters.
Objectives. In the HOT-ICU intention-to-treat cohort we re-evaluated 
the effects of a lower versus a higher oxygenation target on mortal-
ity, assessed the probability of a range of effect sizes for mortality, 
and evaluated HTE regarding mortality according to the following 
baseline variables: Sequential Organ Failure Assessment (SOFA) score, 
 PaO2/fraction of inspired oxygen  (FiO2) ratio, noradrenaline dose, and 
plasma lactate concentration.
Methods. Prespecified[2] secondary Bayesian analysis of the pri-
mary outcome with assessment of HTE for prespecified baseline vari-
ables using adjusted Bayesian logistic regression models with weakly 
informative priors; models for assessing HTE included the baseline 
variable of interest and an interaction between this variable and the 
intervention (lower oxygenation target). Results are presented as pos-
terior probability distributions, summarised with median values and 
95% credibility intervals (CrI). RRs < 1 indicate benefit from the lower 
oxygenation target; RRs > 1 indicate benefit of the higher oxygenation 
target. HTE is presented using conditional effect plots and as prob-
abilities of negative/positive interactions between baseline variables 
and the intervention  (relatively lower/higher risk of 90-day mortality, 
respectively, with the lower oxygenation target for increasing values 
of the baseline variable of interest).
Results. In total, 2888 of 2928 patients (98.6%) were included; 
adjusted RR  = 1.02 (95% CrI: 0.93–1.11). Probabilities of an RR < 0.80, 
< 0.90, < 1.00, > 1.00, > 1.11 and > 1.25 were 0.0%, 0.3%, 36.5%, 63.5%, 
2.0% and 0.0%, respectively. In the HTE analysis (Fig.  1) the prob-
abilities of negative/positive interactions were 35/65% for increasing 
baseline SOFA scores; 14/86% for increasing baseline lactate concen-
trations, 76/24% for increasing baseline  PaO2/FiO2-ratios; and 5/95% 
for increasing baseline noradrenaline doses.

Fig.  1.Conditional effect plots illustrating the potential interaction 
between treatment allocation and 90-day all-cause mortality on the 
continuous scale. The values of the individual parameters of interest 
were plotted on the X-axes; the probabilities of mortality were plotted 
on the Y-axes. 
Conclusion. In this secondary Bayesian analysis of the HOT-ICU trial, 
the adjusted RR for 90-day all-cause mortality, when comparing a 
lower and a higher oxygenation target, was with 95% probability 
between 0.93 and 1.11. Large effect sizes were unlikely. Our results 
suggested heterogeneity of treatment effects between baseline 
noradrenaline dose and oxygenation target allocation.

Reference(s)
1. Schjørring OL, Klitgaard TL, Perner A, Wetterslev J, Lange T, Siegemund 

M, Bäcklund M, Keus F, Laake JH, Morgan M, Thormar KM, Rosborg SA, 
Bisgaard J, Erntgaard AES, Lynnerup A-SH, Pedersen RL, Crescioli E, 
Gielstrup TC, Behzadi MT, Poulsen LM, Estrup S, Laigaard JP, Andersen C, 
Mortensen CB, Brand BA, White J, Jarnvig I-L, Møller MH, Quist L, Bestle 
MH, Schønemann-Lund M, Kamper MK, Hindborg M, Hollinger A, Geb-
hard CE, Zellweger N, Meyhoff CS, Hjort M, Bech LK, Grøfte T, Bundgaard 
H, Østergaard LHM, Thyø MA, Hildebrandt T, Uslu B, Sølling CG, Møller-
Nielsen N, Brøchner AC, Borup M, Okkonen M, Dieperink W, Pedersen 
UG, Andreasen AS, Buus L, Aslam TN, Winding RR, Schefold JC, Thorup 
SB, Iversen SA, Engstrøm J, Kjær M-BN, Rasmussen BS. Lower or Higher 
Oxygenation Targets for Acute Hypoxemic Respiratory Failure.N Engl J 
Med 2021; 384: 1301–11.

2. The Handling Oxygenation Targets in the Intensive Care Unit (HOT-ICU) 
trial is funded by Innovation Fund Denmark (4108- 00011A), the Novo 
Nordisk Foundation, the Obel Family Foundation, the Danish Regions’ 
Medicine Foundation, the Danish Society of Anaesthesiology and Inten-
sive Care Medicine, and the Danish Intensive Care Symposium Hindsgavl.

3. Klitgaard TL, Schjørring OL, Lange T, Møller MH, Perner A, Rasmussen BS, 
Granholm A. Bayesian and heterogeneity of treatment effect analyses of 
the HOT-ICU trial–a secondary analysis protocol.Acta Anaesthesiol Scand 
2020; 1–6

000235 
Correlation between nutrition, phosphate level and length 
of ventilation
L.  Statlender1; M.  Hellerman1; G.  Fishman1; I.  Kagan1; I.  Bendavid1; 
M.  Makalde1; R.  Orit2; P.  Singer1

1Intensive Care Unit, Rabin Medical Center, Petakh Tikwa, Israel; 2Industrial 
engineering and management, Ariel University, Ariel, Israel 
Correspondence: L. Statlender
Intensive Care Medicine Experimental 2020, 9(1): 000235

Introduction. Hypophosphatemia has been related to prolonged 
ventilation and may be correlated with increased mortality. Starting 
or restarting nutrition to the critical care patient is associated with 
refeeding and hypophosphatemia. The aim of our study is to eluci-
date the relation between nutrition, hypophosphatemia and length 
of ventilation.
Methods. A retrospective cohort study included 1374 admissions 
in two consecutive years. Using the medical electronic chart, demo-
graphic and clinical data were obtained, including total admin-
istrated calories during admission. We correlated each patient 
minimal phosphate level with admission outcomes. ROC curve 
suggested a threshold level for defining hypophosphatemia. Based 
on this threshold, comparisons between baseline characteristics 
and outcomes of hypophosphatemic and non-hypophosphatemic 
patients were performed. Correlation between caloric intake, 
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hypophosphatemia and length of ventilation were calculated, and 
finally multivariate analysis was performed.
The study was approved by the ethics committee.
Results. Cutoff level of phosphate level lesser than 2.5  mg/dl was 
found as best correlates with prolonged ventilation Based on this 
threshold, we separated the hypophosphatemic patients (n = 503) 
from the non-hypophosphatemic patients (n = 871). There were 
no significant differences between the groups, with regard to age, 
gender, BMI, APACHEE-II score at ICU admission, SOFA24 score, and 
deltaSOFA24-72. There were more trauma patients in the hypophos-
phatemic group, and less Ob-gyn and transplantation admissions in 
the hypophosphatemic group.
Mortality was significantly lower in the hypophosphatemic 
group (10.74% vs 17.45%, p < 0.002), but length of ventilation 
(12.26 ± 10.55 vs 3.95 ± 5.87  days, p < 0.0001) and length of stay 
(11.33 ± 10.15 vs 3.85 ± 6.30  days, p < 0.0001) were significantly 
longer. We found a negative correlation between %calories admin-
istered and hypophosphatemia (r = − 0.3); between hypophos-
phatemia and length of ventilation (r = − 0.36). A positive 
correlation between %calories administrated and length of ven-
tilation (r = 0.55). Multivariate analysis revealed that these factors 
(along with male gender, SOFA score and delta SOFA) are all signifi-
cant risk factors for prolonged ventilation.
Conclusion. Hypophosphatemia might be a marker of recovery in 
the critically ill patients. It is associated with increase length of ven-
tilation and correlated with increased %calories provided. Further 
research is needed to clarify this issue.
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Introduction. Sepsis is a complex syndrome produced by a sys-
temic infection that is accompanied by a dysregulated host immune 
response, affecting principally the lungs and causing, in many cases, 
an acute respiratory distress syndrome (ARDS) (1) associated with a 
mortality rate of 40% (2,3). Despite decades of research, there is still 
a lack of a specific treatment targeting the regeneration of lung tissue 
injury. It is well established that the administration of mesenchymal 
stromal cells (MSC) has a remarkable therapeutic effectiveness (4) and 
that its paracrine activity, mediated by the secretion of exosomes, has 
a crucial role on MSCs’ action (5).
Objectives. In this study we aimed to determine the effect of the 
exosomes from MSC in vitro on cell proliferation, and to observe how 
pre-conditioning the MSCs to a septic environment, changes their 
exosomes’ content and consequently, their regenerative capacity.
Methods. MSC were isolated from male Sprague–Dawley rats’ femora 
and tibiae and cultured in non pre-stimulated and pre-stimulated 
(with lipopolysaccharide (LPS)) conditions. The secreted exosomes 
were obtained via standard ultracentrifugation protocol. Cell prolifera-
tion experiments were conducted by treating two different epithelial 
cell lines (BICR-18 and CAPAN-2) with exosomes from MSC and pre-
stimulated MSC through an in vitro wound healing and a MTT assay. 
Exosomal protein profile was determined by a liquid chromatography-
mass spectrometry analysis.
Results. The treatment of epithelial cells with exosomes derived from 
pre-stimulated MSC (LPS exosomes) increases by an average of 10% its 
capacity to proliferate and to regenerate the wound healing in com-
parison with the epithelial cells treated with exosomes derived from 
non pre-stimulated MSC (Fig. 1a). The analysis of the protein content of 
both types of exosomes, which confirmed that pre-conditioning MSCs 
to a septic environment modifies the protein cargo of its exosomes 
(Fig. 1b),

resulting in the appearance of ANXA2 a protein related to cell cycle 
regulation and cell proliferation (6).
Conclusion. In conclusion, pre-stimulating MSC with LPS (mimicking 
a septic environment) enhances their paracrine activity and improves 
the reparative capacity of their secreted exosomes by switching their 
protein expression profile.
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Introduction. Oropharyngeal dysphagia is a problem in the ICU, 
although its incidence is not clearly known, nor is there enough infor-
mation on how to evaluate it.
Objectives. To know the perception, diagnostic and therapeutic man-
agement of dysphagia in the ICUs of Spain.
Methods. Two-phase study: Phase 1, adaptation to Spanish of the 
survey used in the DICE study; Phase 2, analysis of the metric proper-
ties of the scales through prospective, observational and descriptive 
follow-up of a cohort of medical and nursing experts in the field of 
this research from the ICUs of Spain, from June to November 2020. 
The sampling was not probabilistic and consecutive, until obtaining 
the sample size. The present study has been funded by Fresenius Kabi 
Spain.
Results. 38 ICUs of which 86.8% were interdisciplinary (n = 33) and 
81.5% treat less than 1500 patients annually (n = 31).
89.5% consider dysphagia as a problem in ICU patients. 76.3% con-
sider that dysphagia affects mortality, prolonging their stay in ICU 
(78.9%) and increasing hospital costs (89.5%). However, 52.6% do not 
have a standard operating procedure for its management and 36.8% 
do not routinely screen dysphagia in their patients.
In general, dysphagia screening is carried out in a greater proportion 
to those post-extubation or recently decannulated patients (n = 21, 
55.3%), to those who present clinical signs of dysphagia (n = 21, 
55.3%) and to those with baseline neurodeficits (n = 17, 44.7%). The 
screening is normally carried out by nurses (n = 22, 57.9%).
In a significant proportion, no specialized confirmatory explora-
tory tests are performed (n = 15, 39.5%). The swallowing test (n = 20, 
52.6%) and clinical signs (n = 18, 47.4%) are the most used techniques 
to diagnosis dysphagia.
Treatment of dysphagia is performed with modification of food con-
sistency (n = 24, 63.2%) or exclusive tube feeding (n = 15, 39.5%).
Conclusion. Despite the fact that dysphagia is perceived as a very 
important problem in the prognosis of the ICU patient, a high percent-
age of units lack standardized work procedures on it. On the other 
hand, a significant proportion do not perform screening, do not use 
complementary tests and almost half reach the diagnosis through 
clinical signs.
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Introduction. Surrogates for impaired ventilation such as estimated 
dead-spacefractions and the ventilatory ratio have been shown to 
be independently associatedwith an increased risk of mortality in the 
acute respiratory distress syndrome and smallcase series of COVID-19 
related ARDS.
Objectives. Quantify the dynamics and determine the prognos-
tic value of surrogate markers of wastedventilation in patients with 
COVID-19 related ARDS.
Methods. Secondary analysis from the PRoVENT-COVID study. The 
PRoVENT-COVIDis a national, multicenter, retrospective observational 
study done at 22 intensive care units in the Netherlands. Consecutive 
patients aged at least 18  years were eligible forparticipation if they 
had received invasive ventilation for COVID-19 at a participating ICU-
during the first month of the national outbreak in the Netherlands.
Results. 927 consecutive patients admitted with COVID-19 related 
ARDS were included in this study. Estimations of wasted ventilation 
such as the estimated dead space fraction(by Harris-Benedict and 
direct method) and ventilatory ratio were significantly higher innon-
survivors than survivors at baseline and during the following days of 
mechanicalventilation (p < 0.001). The end-tidal-to-arterial PCO2 ratio 
was lower in non-survivors thanin survivors (p < 0.001). As ARDS sever-
ity increased, mortality increased with successivetertiles of dead space 
fraction by Harris-Benedict and by direct estimation, and with anin-
crease in the VR. The same trend was observed with decreased levels 
in the tertiles forthe end-tidal-to-arterial PCO2 ratio. After adjustment 
for a base risk model that includedchronic comorbidities and ventila-
tion- and oxygenation-parameters, none of the deadspace estimates 
measured at the start of ventilation or the following days weresignifi-
cantly associated with 28-day mortality.
Conclusion. There is significant impairment of ventilation in the early 
course of COVID-19 related ARDS but quantification of this impair-
ment does not add prognostic information when added to a baseline 
risk-model.
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Introduction. Brain death (BD) implies the permanent lack of brain 
functions and brain stem functions. Medical doctors have long used 
the most advanced technology and criteria to aid in the diagnosis of 
death, which requires the utmost professionalism and certainty. In 
search of the most reliable test, multiple options have been tried in 
order to find the one with the best attributes and that has the greatest 
number of advantages.
Objectives. The aim of this study is to correlate the results of transcra-
nial doppler ecography (TCD) and gamma-camera (GC) using a port-
able system to establish a reliable diagnosis of brain death.
Methods. A prospective, observational study was carried out in Virgen 
de la Arrixaca Hospital, Murcia, Spain. All patients diagnosed with BD 
by clinical criteria underwent two supplementary tests: TCD and GC 
using the portable system Sentinella®. Patients were recruited from 
January 2017 to December 2020. TCD was performed by experienced 
intensivists; GC, by specialists in Nuclear Medicine using technetium 
99 by intravenous administration. The absence of perfusion in the cer-
ebral hemispheres and brainstem was described as a pattern consist-
ent with BD, and typical patterns for TCD were diastolic reverberation 
and / or systolic peaks.
Results. 99 patients were studied. 64.7% were men aged 57.9 on aver-
age. Causes for BD were haemorrhagic stroke (40.4%), traumatic brain 
injury (24.2%), ischemic stroke (16.1%), post-cardiac arrest anoxic 
encephalopathy (13.1%), and subarachnoid haemorrhage (6%). A 
clinical diagnosis of BD was made in all cases, and both tests were per-
formed on patients. Portable gamma-camera confirmed BD in 100% of 
the patients. In 21 patients TCD patterns did not confirm the BD, the 
absence of an acoustic window being the most frequent cause of fail-
ure in this test. 74.5% were donors. No adverse effects were reported 
when using the portable GC.
Conclusion. Establishing a correct and early diagnosis of BD is impor-
tant due to its legal and clinical implications, and to its relevant signifi-
cance in organ donation. A portable GC could be a useful and feasible 
tool for the diagnosis.
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Introduction. Subarachnoid haemorrhage (SAH) is associated with 
high levels of morbidity, mortality and economic burden. Previous 
research suggests that post-menopausal women are at an increased 
risk of SAH compared to men(1).
Objectives. This study aimed to; i) describe the antecedent demo-
graphics and characteristics of SAH patients, and ii) estimate the rel-
ative risk of SAH in women vs. men aged 55–90, exploring if the risk 
ratio changes with age.
Methods. A retrospective cohort study using the electronic health 
records of 80 million patients via the TriNetX Analytics Network was 
performed. The demographics, lifetime diagnoses, selected medica-
tions and lab values (e.g., blood pressure) recorded in the year prior 
to SAH are described for 124,234 SAH patients. The risk ratios for SAH 
among women versus men aged 55–90 and in 5-year categories from 
55 to 90, including 95% confidence intervals, were calculated.
Results. The mean age of SAH was 56.8  years (± 16.8), with a 51:49 
female to male ratio. The average blood pressure was 133/76 mmHg 
and at least 25% of patients had a prior diagnosis of hypertension. 
Unruptured intracranial aneurysms were recorded in 2% men and 
6% women. There was no difference in risk of SAH between women 
and men aged 55–90 (RR 1.00, CI 0.99–1.01). The risk ratio changed 
with increasing age, from a male preponderance aged 55–59 (RR 
0.90, CI 0.88–0.93) to a female preponderance aged 85–90 (RR 1.07, CI 
1.01–1.13).
Conclusion. Differences in SAH risk between post-menopausal 
women and men are not seen in large real-world population data. Our 
findings support the emerging consensus that there is no difference in 
risk of SAH between men and women aged 55–90(2–4). The pattern of 
changing risk from male to female predominance with increasing age 
matches that seen in ischaemic stroke(5). Primary prevention of SAH is 
equally important in both sexes.
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Introduction. In the last decade there has been significant attempts 
to enhance the recognition sepsis and its defining features. Resulting 
in emphasis on developing the most powerful method for detecting 
and risk stratification of sepsis outside of the intensive care units (ICU). 
This has led to the development of identification tools including: quick 
Sequential Organ Failure Assessment (quickSOFA) by the SEPSIS-3 
definitions, Red Flag Sepsis by the UK Sepsis Trust and the sepsis risk 
stratification tool by the National Institute of Clinical Excellence (NICE). 
Despite these advancements a single most beneficial tool for iden-
tification of sepsis is yet to be found and adopted for use within the 
emergency department (ED) and on the general wards.
Objectives. Our aim was to compare the performance of Sequential 
Organ Failure Assessment (SOFA), systemic inflammatory response 
syndrome (SIRS), Red Flag Sepsis and NICE criteria’s in the identifica-
tion of patients at greatest risk of mortality from sepsis in non-ICU 
environments.
Methods. Secondary analysis of three annual 24-h point prevalence 
study periods. We screened all patients presenting to the ED and on 
the general wards of 14 acute hospitals across Wales. Those with a 
NEWS of 3 and proven or suspected infection were recruited.
Results. We recruited 1271 patients of which 724 (56.9%) had 
SIRS ≥ 2, 679 (53.4%) had SOFA ≥ 2, 140 (11.0%) had qSOFA ≥ 2 and 
977 (76.9%) had Red Flag Sepsis. When stratified according to NICE 
guidelines 450 (35.4%) patients were in the “High risk” category 
in comparison to 665 (52.3%) in “Moderate to High risk” and 156 
(12.3%) in “Low risk” category. None of the tools were able to reli-
ably predict mortality at 90-days. In a planned sensitivity analysis 
we have found that SOFA and NICE criteria had area under receiver 
operator curves (AUC) of 0.668 and 0.643 respectively at 7 days, this 
had reduced to 0.595 for SOFA and 0.591 for NICE by day 28. More-
over, we could not find any significant correlation with any of the 
tools at any of the mortality timepoints.

Receiver operating curves (ROC) and corresponding area under 
ROCs (AUC) for sepsis criteria for prediction of mortality at A: 7 days 
B: 14 days C: 21 days D: 28 days.
Conclusion. Our data suggests that the sepsis identification tools 
currently utilised do not predict mortality adequately. We found, 
SOFA and NICE criteria showed moderate discriminatory power 
for mortality at 7 and 14 days, however this disappeared with time 
and none of the tools accurately predicted mortality at 90  days. 
We believe this shows the two tools are at best moderately capa-
ble of identifying the acute changes in deterioration of sepsis 
patients. However for long term outcomes illness severity has less 
of an impact on outcome, which is more determined by comorbid-
ity and frailty. These findings in combination with the poor correla-
tion between the tools and mortality highlights their inadequacy for 
use on the general wards. We propose a largescale trial is needed in 
order to develop a new tool, to identify both the physiology of the 
initial deterioration and longer-term mortality risk of sepsis.
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Introduction. Development of acute kidney injury (AKI) in intensive 
care is common. Reported incidence of AKI varies significantly due to 
variation in classification systems used in the literature [1–3]. However, 
there is a well-documented link between AKI and increased mortality 
[4]. Recently, the term acute kidney disease (AKD) has been suggested 
to describe prolonged AKI lasting 7  days or more [5]. Currently, little 
data exists regarding differences between patients with AKD com-
pared with rapid-reversal AKI.
Objectives. To determine the demographics of patients who develop 
AKD and compare these and short-term outcomes to patients with 
rapid-reversal AKI.
Methods. All patients aged 16 or older admitted to two large Scottish 
ICUs between July 2015 and June 2018 were identified. Baseline serum 
creatinine and subsequent values were used to identify patients with 
de-novo kidney injury according to KDIGO guidelines [6]. Renal recov-
ery was defined as the point at which AKI criteria was no longer met.
Patients with recovery prior to day 7 were classified as AKI; patients 
with recovery at day 7 or beyond were classified as AKD. Patients who 
died prior to day 7 without renal recovery and patients on long-term 
renal replacement therapy (RRT) were excluded. Demographics were 
compared using relative proportions, median values and interquartile 
ranges, with multivariate analysis conducted to determine significance 
(p < 0.05).
Results. Out of 5,312 total patients, 1,620 developed de-novo kidney 
injury and survived to 7 days after first injury: 1,217 were classed as AKI 
and 403 were found to have AKD.
The population with AKD had higher proportions of male patients 
(64.8% vs 59.4%), were more likely to be admitted from medical spe-
cialties (49.1% vs 41.4%), had higher median APACHE II score (24.0 
vs 19.0), lower baseline eGFR (72.8 vs 84.9) and higher rates of pre-
existing cardiovascular comorbidities (46.4% vs 42.2%) and diabetes 
(24.3% vs 17.1%). In addition, AKD patients had a greater requirement 
for RRT (58.6% vs 8.8%) and multi-organ support (75.0% vs 52.1%).
Multivariate analysis revealed that male sex (OR = 1.26; p = 0.043) and 
admission due to sepsis (OR = 1.36; p = 0.003) were all statistically sig-
nificant risk factors in development of AKD; increased baseline eGFR 
reduced risk  (OR = 0.99; p < 0.001). In-ICU (16.3% vs 6.2%; p < 0.001) 
and in-hospital (26.1% vs 11.6%; p < 0.001) mortality rates were higher 
in the AKD group.
Conclusion. Whilst AKI is recognised as a significant event with an 
associated increased risk of mortality, there is a paucity of data avail-
able on patients with AKD. The data produced from this study dem-
onstrate that male sex, lower baseline eGFR and admission diagnosis 
of sepsis are all independent risk factors in the development of AKD. 
Short-term mortality of AKD patients is also significantly higher 
than patients with rapid reversal AKI. Further research is required to 
ascertain if the increased mortality risk of AKD is maintained over the 
long-term.
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Introduction. Several factors influence the outcome of critically ill 
patients. Ideally, these patients should be admitted to an intensive 
care unit (ICU) as soon as possible, but delays are frequent due to sev-
eral factors.(1) The results from several studies regarding time from 
hospital admission to ICU and patient outcome are contradictory.(1–3) 
An emergency room (ER) staffed and run by the ICU in the emergency 
department (ED) can reduce the effect of time to ICU on mortality.
Objectives. To analyse the impact of time until intensive care admis-
sion on the clinical outcome of ICU patients and to determine whether 
patients admitted to the ICU from the ER have a better outcome.
Methods. We conducted a retrospective cohort study at a tertiary uni-
versity hospital, including all adult patients admitted to the ICU from 
January 2016 to December 2019. Demographic data, comorbidity and 
disease severity scores, time from hospital admission to ER admis-
sion and to ICU admission, ICU and hospital length of stay (LOS), and 
outcome at ICU and hospital discharge were collected. The time from 
hospital admission to ICU was organized in quintiles to compare the 
sample characteristics of each quintile. Prolonged LOS was considered 
for hospital LOS over 25 days. All collected variables potentially asso-
ciated with hospital mortality and LOS were studied through logistic 
regression models.
Results. We included 1705 admissions.  The mean age was 61  years 
and 63% of the patients were male. 47% of the patients were admitted 
from the ER, 15% directly from the ED, 9% from other hospitals, 28% 
from hospital wards and 1% from another ICU. The admission catego-
ries and sources for each quintile are shown in Figs. 1 and 2. The mean 
time from hospital admission to ICU was 81  h (h) 52  min (m) with a 
median of 5  h 34  m. The mean time from hospital admission to ER 
admission was 2 h 52 m with a median of 9 m. ICU mortality was 25% 
and hospital mortality was 32%. A longer time to ICU was associated 
with a higher mortality (OR (95%CI) = 1,016 (1,006–1,026), p = 0,001) 
and a prolonged LOS (OR (95%CI) = 1,168 (1,136–1,200), p < 0,001). The 
5th quintile had a higher mortality (OR (95%CI) = 1,921 (1,394–2,646), 
p < 0,001)  and LOS (OR (95%CI) = 5,976 (4,272–8,360), p < 0,001)  than 
the 1st  quintile (Fig.  3).  In the multivariate analysis, time from hospi-
tal to ER was associated with hospital mortality  (OR (95%CI) = 1,040 
(1,013–1,068), p = 0,004) and time to ICU was not.  Patients admitted 
to the ICU from the ER had a shorter hospital LOS (OR (95%CI) = 0,432 
(0,349–0,534), p < 0,001).
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Conclusion. This study shows that a longer time from hospital admis-
sion to intensive care is associated with a higher mortality. With our 
model of organization, in which the ER has an ICU team, time from 
hospital to ER was more strongly associated with hospital mortality 
than time from hospital to ICU. It also shows that a longer time from 
hospital admission to ICU admission is associated with a longer hos-
pital LOS.
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Introduction. While during surgery nociception monitoring is gaining 
in popularity, it is still uncommon to measure the level of nociception 
in sedated and ventilated patients in the intensive care unit. Both in 
the operating room and intensive care unit, opioids are commonly 
administered to subdue nociception. In the current COVID-19 pan-
demic it became apparent that particularly COVID-19 patients venti-
lated in the intensive care unit needed a large amount of sedative and 
analgesic medication and sometimes muscle relaxants, to enable pro-
tective ventilation of the lungs. Several monitors are available to track 
nociception. One such monitor is the Nociception level (NOL) monitor 
(Medasense Biometrics Ltd, Ramat Gan, Israel). It is a reliable measure 
to monitor noxious stimulation during anesthesia and surgery. (1) The 
nociception level is a multiparameter monitor that combines informa-
tion from the finger photoplethysmogram amplitude, skin conduct-
ance, skin conductance variation, heart rate, heart rate variability, and 
their time derivatives into one index ranging from 0 (absence of nox-
ious stimulation) to 100 (severe noxious stimulation). NOL-index val-
ues < 10 may indicate excessive analgesia (i.e. excessive suppression of 
nociception), 10 < NOL-index values < 25 suggests sufficient analgesia 
(or acceptable levels of nociception) and NOL-index values > 25 sug-
gests heightened nociception. Until now no study used nociception 
measurements in sedated and ventilated intensive care patients to 
systematically assess nociception levels using the NOL index. In this 
observational study, we monitored nociception in ventilated patients 
in the ICU (in COVID-19 patients and non-COVID-19 patients) for up to 
eight hours, to increase our knowledge on the behaviour of the NOL 
in sedated and ventilated patients in the ICU and correlate NOL values 
with use of sedatives and analgesics.
Objectives. Monitoring of nociception levels in ventilated COVID-19 
and non-COVID-19 patients.
Methods. We conducted a observational and non-interventional 
study. The NOL was measured in adult patients during their stay in the 
intensive care unit for up to eight hours. To ensure that no interven-
tions were based on the NOL, the screen of the device was covered. 
Ten COVID patients and nine non-COVID patients were included. All 
patients were sedated and received propofol, midazolam, clonidine 
or sufentanil or a combination of those drugs. We registered interven-
tions, such as suction through the endotracheal tube and change of 
position and examined if those interventions influenced the instan-
taneous NOL values. We also calculated the average NOL index area 
above the threshold value of 25: TWA (time weighted average) = (area 
of NOL > 25)/(total measurement time). This number is indicative 
for the time that NOL values were above 25, suggesting heightened 
nociception.
Results. Mean age in both groups was 69 year. 80% was male in the 
COVID cohort, against 78% in the non-COVID cohort. Average BMI in 
the COVID cohort was 28, versus 27 in the non-COVID cohort.
No significant NOL reactions were observed during interventions (air-
way management and change of position) in the two patient cohorts 
(see Fig. 1).
TWA values were 0.2 (range 0.1–0.8) in COVID patients and 0.6 (range 
0–1.5) in non-COVID patients (p = 0.400).
Conclusion. Sedated and ventilated patients with and without COVID-
19 disease ventilated in the intensive care were monitored for nocic-
eption level. All patients had low levels of nociception, suggesting 



Page 32 of 258  ICMx  2021, 9(Suppl 1):51

excessive analgesic treatment. Based on NOL monitoring we con-
clude that nociceptive treatment may be lowered in both studied 
populations.
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Introduction. Patients in need of mechanical ventilation may suffer 
additional damage to the lungs from ventilator-induced lung injury 
(VILI) that can increase risk of extrapulmonary organ failures (1) and 
affect outcome of intensive care treatment (2,3). High tidal volumes 
(VT) and driving pressures have been associated with increased mor-
tality in patients with and without acute respiratory distress syndrome 
(ARDS) (3–5). Although protective ventilatory regimens—with reduc-
tion of mechanical forces (volu-, baro-, atelectrauma)—reduce both, 
morbidity and mortality (6), the overall mortality of ARDS remains 
high. Additional non-mechanical factors are recently discussed that 
might play a promoting role in the development of VILI. We hypoth-
esize that the renin angiotensin system (RAS) is implicated in the 
development of VILI as a component of biotrauma (7), and that phar-
macological modification of the RAS activation pattern may be protec-
tive in this context.
Objectives. To better understand these pathomechanisms, and in 
order to develop alternative treatments, our study aimed to compare 
the impact of different VT on the development of VILI and RAS activity 
in plasma and lung tissue in mice and investigate the effects of treat-
ment with angiotensin (Ang) 1–7 or angiotensin converting enzyme 
(ACE) inhibition as protective strategies.
Methods. Anesthetized mice were mechanically ventilated with low 
(LVT, 6  ml/kg), high (HVT,15  ml/kg) or very high tidal volume (VHVT, 
30 ml/kg) for 4 h, or sacrificed after 3 min of ventilation (sham). Addi-
tional mice ventilated with VHVT were treated with infusions of 60 µg/
kg/h Ang 1–7 or a single dose of 100  µg/kg captopril. Equilibrium 
angiotensin peptide levels were measured in plasma with liquid chro-
matography tandem mass spectrometry, lung tissue mRNA expression 
of ACE and ACE2 was measured by real time reverse transcription PCR 
and protein expression of ACE and ACE2 in lung tissue was evaluated 
by Western blotting.
Results. VILI in the VHVT group was characterized by increased lung 
wet/dry weight ratios (p < 0.05), and increased broncho-alveolar 
lavage fluid (BALF) total cell counts, interleukin (IL)-6, keratinocyte-
derived cytokine (KC), and macrophage inflammatory protein (MIP) 2 
levels in BALF (all p < 0.0001), as compared to sham group. Equilibrium 
concentrations of Ang I, Ang II and Ang 1–7 showed highest plasma 
concentrations in the HVT group (p < 0.01 versus sham). While ACE 
mRNA expression in lung tissue was unchanged, its protein expres-
sion was VT-dependently increased (p < 0.05 versus sham). ACE2 
mRNA expression was decreased in all mechanically ventilated groups 
(p < 0.0001), while ACE2 protein levels were slightly increased in the 
LVT and HVT groups versus sham. Captopril increased Ang I and Ang 
1–7, and decreased Ang II in plasma (p < 0.01), resulting in decreased 
ACE-S (Ang II/Ang I ratio as marker of ACE activity) versus VHVT group 
(p < 0.0001). Ang 1–7 also decreased ACE-S (p = 0.002). Furthermore, 
captopril decreased ACE protein expression in lung tissue (p = 0.01 
versus VHVT group). Both treatments reduced levels of IL-6, KC and 
MIP2 in BALF (p < 0.01 versus VHVT group).
Conclusion. The RAS reacts to development of  VILI. Classical ACE-
dependent and alternative ACE2-dependent RAS cascades were 

activated in the HVT group, whereas classical RAS activation prevailed 
with VHVT ventilation, as evidenced by circulating angiotensin metab-
olite levels and tissue expression of RAS enzymes. Ang 1–7 or captopril 
protected from VILI by modification of systemic more than local pul-
monary RAS profile.
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Introduction. Iron deficiency not only affects the production of hae-
moglobin but also suppresses the immune system by depleting its 
antioxidant capabilities.
Objectives. Aim of the study is to investigate whether iron deficiency 
defined as a level of ferritin < 100 mg/L with or without concomitant 
anaemia (WHO definition) has an impact on the clinical outcomes 
after cardiac surgery.
Methods. Patients who underwent elective cardiac surgical procedures 
during a 10 month period were prospectively investigated in our Cardio-
thoracic ICU. They were subsequently divided into two groups. Group A 
consisted of patients with Iron Deficiency (ID) (age 66.5 ± 9.2, Euroscore 
II 2.6 ± 3.4) and Group B was the control Group (age 65.5 ± 9.9, Euro-
scoreII 2.7 ± 3.7). The following factors were investigated: Postoperative 
atrial fibrillation(AF), Acute Kidney Injury AKI (KDIGO criteria),need for 
Renal Replacement Therapy (RRT), need for postoperative non-invasive 
ventilation (NIV), stroke, prolonged ventilation (> 24 h) and Low Cardiac 
Output Syndrome (LCOS). We further subdivided Group A patient (ID) to 
those with and without anaemia. This allowed us to also investigated if 
anemia among Group A patients has any impact on outcome indices. Chi 
square test was used for statistical analysis.
Results. From a total of 361 patients, 167 consisted the ID Group. Results 
are shown in Tables 1 and 2.
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Table 1 Comparison of Group A (iron deficiency group) to Group B (con-
trol) shows a statistically significant variation in the use of NIV for iron 
deficient patients

ID group 
(Group A)
n = 167

Control Group 
(Group B)
n = 194

p-value

AF(n,%) 42 (25) 43(22) 0.5

AKI(n,%) 24(14) 41(21.1) 0.09

RRT(n,%) 7(4.2) 6(3.1) 0.5

NIV(n,%) 14(8.4) 6(3.1) 0.03

Stroke(n,%) 1(0.6) 3(1.5) 0.4

Prolonged ventilation(n,%) 8(4.8) 3(1.5) 0.07

LCOS(n,%) 6(3.6) 3(1.5) 0.2

Table 2 Comparison of the sub group of Group A (ID) patients with anae-
mia to Group B (control) shows a statistically significant different in the 
use of Renal Replacement Therapy in anaemic iron deficient patients

Anaemia group (sub- 
group of Group A)
n = 40

Control Group 
(Group B)
n = 123

p-value

AF(n,%) 6 (15) 35(28.5) 0.08

AKI(n,%) 6 (15) 18 (14.6) 0.9

RRT(n,%) 4(10) 3(2.4) 0.04

NIV(n,%) 4(10) 10(8.1) 0.7

Stroke(n,%) 1(02.5) 0 0.4

Prolonged 
ventilation(n,%)

1(02.5) 7(5.7) 0.4

LCOS(n,%) 1(02.5) 5(4.1) 0.64

Conclusion. Patients with preoperative iron deficiency are more likely 
to require postoperative NIV due to respiratory complications. Further-
more, iron deficiency patients with concomitant anemia are more likely 
to require RRT due to Acute Kidney Injury.
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Introduction. Sepsis is a very frequent cause of admission of very 
old patients (VIPs) in Intensive Care Units (ICUs). Mortality rates 
remain high and although benefits of ICU admission are questioned, 
very few studies have investigated this age group.
Objectives. To analyze ICU, 30-day and 6-months mortality of VIPs 
admitted for sepsis. Secondly, to assess the incidence of sepsis diag-
nosis at admission and risk factors for mortality.
Methods. We evaluated the characteristics of 1025 VIPs admitted 
for sepsis from 2 large European prospective, observational, mul-
ticentric studies including patients aged ≥ 80  years acutely admit-
ted to the ICU; 307 ICUs in 21 European countries (VIP1 study; ID: 
NCTO3134807) and 241 ICUs in 22 European countries (VIP2 study; 
ID: NCT03370692). Sepsis was defined according to the sepsis 3.0 
criteria. Frailty was determined according to Clinical Frailty Scale 
(CFS). We analyzed the severity of organ dysfunction (SOFA score), 
frailty, comorbidity-polypharmacy (CPS score), pre-existing physi-
cal (Katz score) and cognitive function (IQCODE score), therapeutic 
interventions, limitations on life support, risk factors for mortality 
and outcomes. Risk factors for mortality were determined by mul-
tivariate analysis and adjusted survival curves by Kaplan Meier test.
Results. Of 7465 acutely admitted VIPs, 1025 (14%) had sepsis as 
admission diagnosis. 55% were male, median age was 83  years. 
Frailty (CFS > 4) was present in 49% and median SOFA score at 
admission was 9 (IQR 6–12). Therapeutic interventions registered 
were vasoactive drugs (84%), mechanical ventilation (48%), non-
invasive ventilation (19%) and renal replacement therapies (19%). 
Median ICU stay was 4  days (IQR 1.5–9). Life-support limitations 
were present as withholding in 29% and withdrawing in 15%. ICU, 
30-day and 6-month mortality were 31%, 45% and 54% respectively. 
Age, frailty, and SOFA score were the independent risk factors asso-
ciated with 30-day and 6-month mortality.

Multivariate analysis (Cox). Predictors for 30-days mortality (VIP-1 study) 
and 6-months mortality (VIP-2 study)

30-day mortality
HR (95% CI)

p-value 6-month mor-
tality
HR (95% CI)

p-value

Age
(per five-year 

increase

1.33 (1.1–1.61) 0.0029 1.16 (1.09–1.25)  < 0.0001

Frailty (CFS > 4) 1.47 (1.07–2.02) 0.0182 1.34 (1.18–1.51)  < 0.0001

SOFA score
(per one-point 

increase

1.13 (1.1–1.17)  < 0.0001 1.16 (1.14–1.17)  < 0.0001

Kaplan–Meyer adjusted survival curves comparing septic and non-
septic acutely admitted VIPs (30-days in VIP-1; 6-months in VIP-2)
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Conclusion. Our data indicate that sepsis at admission for elderly 
ICU patients is not associated with worse outcome compared to 
other admission categories. Further research is required to validate 
a predictive model and to define the optimal approach for VIPs who 
survive sepsis.
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Introduction. Mechanical ventilation (MV) provides non-physiologi-
cal respirations to critically ill patients by unloading workload of the 
respiratory muscles, predominantly the diaphragm. This unloading 

quiesces the diaphragm muscle, thereby making it susceptible to 
atrophy associated with ventilator-induced diaphragmatic dysfunc-
tion[1–5]. This compounding injury can worsen morbidity and mor-
tality in a critically ill patient, further complicating the hospital stay. A 
temporary transvenous diaphragm neurostimulation (TTDN) device 
(Lungpacer Medical Inc) that elicits diaphragm contractions synchro-
nously with MV has previously been shown to mitigate MV-induced 
atrophy of all myofiber types in a preclinical model [1,6]. We have pre-
viously reported preliminary results on fiber-type-specific effects of 
TTDN after stimulating the diaphragm every alternate breath[6]; how-
ever, fiber-type-specific effects after stimulating every breath have not 
previously been reported.
Objectives. The goal of this study was to determine the extent of 
mitigation of MV-induced diaphragmatic atrophy in all myofiber types 
after contracting the diaphragm synchronously with every MV breath 
using TTDN (TTDN100% + MV) and comparing it to the effects of con-
tracting the diaphragm every alternate breath (TTDN50% + MV).
Methods. This study design assigned 18 pigs (48-70  kg) to one of 
three ventilation conditions for 50  h: MV-Only, TTDN50% + MV, and 
TTDN100% + MV. Additionally, six pigs (50-60  kg) were assigned to a 
never-ventilated, never-paced (NV-NP) group. Diaphragm biopsies 
were fiber-typed by immunocytochemistry and myofiber cross-sec-
tional areas (CSAs) were measured and normalized to each subject’s 
weight.
Results. Animals in both treatment groups demonstrated significant 
mitigation of diaphragm myofiber atrophy compared to the MV-Only 
animals, for all myofiber types. The extent of atrophy mitigation in 
slow-twitch and fast-twitch diaphragm myofibers differed between 
the two treatment groups (Fig.  1A–D). The TTDN100% + MV group 
showed a significantly larger median normalized CSA of Type IIA and 
IIX myofibers (30.6mm2/kg  and 47.3mm2/kg, respectively)than the 
TTDN50% + MV group (28.0mm2/kg  and 38.4mm2/kg,  respectively; 
p < 0.0001 for both types). The TTDN50% + MV animals showed 
a significantly larger median normalized CSA of Type I myofib-
ers (26.6mm2/kg)  than the TTDN100% + MV group (23.2mm2/kg; 
p < 0.0001).

Conclusion. TTDN therapy to contract the diaphragm synchronously 
with MV for 50 h mitigates MV-induced atrophy in all myofibers; this 
protection was enhanced for Type II myofibers when TTDN contracted 
the diaphragm every breath compared to every alternate breath. 
These findings are clinically important as they demonstrate a dose-
dependent effect from synchronous stimulation with MV using TTDN. 
These results could translate into a targeted approach to diaphragm 
protection, by structuring a therapy specific to a myofiber type, to 
ensure effective and successful liberation from MV.
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Introduction. Secondary infections are a major cause of morbidity 
and mortality in the ICU. Methods that enable earlier identification 
of patients who are potentially developing an ICU-acquired infection 
(ICU-AI) could help physicians in the management of these complica-
tions and improve outcomes for these patients.
Objectives. To investigate whether machine learning methods using 
analysis of high-resolution time series data from electronic health 
records could improve identification of high-risk patients and predict 
impending clinical deterioration ahead of clinically overt onset of 
infection.
Methods. We extracted longitudinal electronic health record data 
from patients admitted to a medical-surgical tertiary ICU in the Neth-
erlands between January 2011 and December 2018. All patients older 
than 18  years with an ICU stay longer than 48 were included in the 
study. New-onset infectious episodes occurring > 48 h after ICU pres-
entation were modelled using data from the MARS-cohort  database. 
Reference time of infection diagnosis was defined by the start of 
empirical antibiotic therapy, or any blood culture that was followed 
by initiation of empirical antibiotic therapy, whichever occurs first. 
To be able to leverage longitudinal clinical data with different resolu-
tions we employed a dual modelling approach. Firstly, to extract hid-
den patterns in the physiological state of a patient that might reflect 
the oncoming onset of infection, we trained a convolutional neural 
network (CNN) using high-resolution signals from six vital signs meas-
urements (namely heart rate, mean arterial blood pressure, oxygen 
saturation, respiratory rate, end-tidal CO2 and minute ventilation 
signals). The CNN model was used to generate risk scores reflecting 
the probability of onset of infection in the next 24  h. The risk scores 
derived from the CNN were subsequently employed as predictors in 
a landmarking competing risk Cox regression model together with 
other clinical time-fixed and time-varying candidate predictors. 
Equally spaced landmark time points were set every 8 h starting from 
day 2 of ICU admission to create a dynamic model that gives updated 
predictions across the course of the ICU admission.
Results. We studied 5388 ICU admissions amounting to 1 344 416 ICU 
observation hours. Over the course of these time series, we observed 
1617 suspected ICU-acquired infections. ICU mortality was 17.6% 
(1037 patients). The CNN risk scores derived from the vital signs signals 
demonstrated a moderate ability to classify time windows as infected 
vs. non-infected with an averaged AUROC of 0.69 on the holdout test 
set (Fig. 1). When the CNN risk score was incorporated into the com-
prehensive landmarking Cox model, the CNN risk score emerged as 
one of the strongest predictors of ICU-AI (subdistribution hazard ratio 
5.12, 95%CI 3.14–8.34). Predictive performance of the comprehensive 
model, however, was only marginally improved by the addition of 
the CNN-score (Fig. 2). Other strong predictors of suspected infection 
were fever (SHR 1.83, 95%CI 1.61–2.09), a change in CRP (SHR 1.007, 

95%CI 1.006–1.008), increased norepinephrine rate (SHR 1.30, 1.17–
1.45), FiO2 (1.01, 95%CI 1.01–1.02) and lower platelet count (SHR 0.99, 
95%CI 0.99–1.00).

Conclusion. A CNN risk score based on high-resolution vital signs data 
achieved similar predictive performance to a conventional statistical 
model with a landmarking approach. While the CNN-score did not 
markedly improve predictive performance when added to a compre-
hensive clinical prediction model, a deep learning score may be useful 
in the context of a feature-rich data environment with continuous vital 
signs monitoring. The clinical relevance of such a real-time warning 
score, however, remains to be investigated.
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Introduction. Previous studies showed beneficial effects of prone 
position in intubated patients with COVID-19 Acute Respiratory Dis-
tress Syndrome (C-ARDS) in terms of improved oxygenation (1) and 
decreased mortality (2).
Objectives. We aimed to assess the physiological mechanisms 
enhancing lung protection and improving ventilation-perfusion (V/Q) 
matching during prone position in C-ARDS.
Methods. Twenty-one intubated, paralyzed patients with moderate 
and severe C-ARDS, admitted to the ICU of Sacco Hospital, Milan, Italy 
were enrolled between October 2020 and March 2021. Patients were 
on pressure-regulated volume control mode with Vt of 6–8 ml/kg PBW, 
PEEP 10 cmH2O and respiratory rate to correct pH.
Patients were transported to the CT-scan facility in the prone position. 
Then, whole thorax scans were performed in the prone and supine 
position at end expiration, with pressure of 10 cmH2O. Back to the 
ICU, electrical impedance tomography (EIT) monitoring was started 
and lung ventilation and perfusion (end-inspiratory 10  ml 5% saline 
bolus method) (3) recordings were acquired in the supine and prone 
position. Gas exchange and respiratory mechanics were recorded 
together with EIT data.
Weight of different lung compartments and recruitment (i.e., the 
decrease of non-aerated tissue) were measured by quantitative CT 
scan analysis (4) Regional ventilation and a novel dynamic atelec-
trauma index computed as the impedance slope index (b-coefficient 
of a y = a*(x^b) + c power equation) were measured by EIT. From per-
fusion curve, the amount of only perfused (shunt) and only ventilated 
(dead space) units were measured.
Results. Median age was 67 [61–72] years. Patients were intubated 
from 2 [1–4] days.
PaO2/FiO2 increased significantly in prone position (108 (± 41) vs 176 
(± 100), p = 0.002).
We confirmed that C-ARDS patients, in the supine position, are char-
acterized by relatively high normally aerated lung weight and low 

https://doi.org/10.1016/j.chest.2017.08.1157
https://doi.org/10.4187/respcare.05370


Page 36 of 258  ICMx  2021, 9(Suppl 1):51

non-aerated compartment. Nonetheless, recruitment in the dorsal 
region of the lungs induced by prone position was large and signifi-
cant, while ventral regions suffered de-recruitment, albeit by smaller 
extent (Table).
Respiratory system compliance was high in the supine position and 
didn’t change when turned prone (46 (± 15) vs 45 (± 18), p = 0.957). 
This result, in combination with the observed reduction of the 
dynamic atelectrauma index (Table), may suggest that the same 
amount of alveoli were ventilated in both phases, but cyclically closing 
at end expiration only in the supine position.
Unmatched V/Q units didn’t change significantly but oxygenation 
improved. An explanation may be the decrease of the dead space/
shunt ratio (Table), possibly causing larger increase in the fraction of 
cardiac output flowing through matched vs. shunted units.

Supine (n = 21) Prone (n = 21) p-value

Hyperinflated lung weight, g 14 (± 12) 12 (± 9) 0.008

Normally aerated lung weight, g 356 (± 132) 400 (± 164) 0.004

Poorly aerated lung weight, g 525 (± 192) 505 (± 173) 0.335

Non aerated lung weight, g 571 (± 294) 477 (± 249) 0.001

Recruitment, % weight - 6.0 (± 6.7)  < 0.001

Ventral de-recruitment, % weight - -6.9 (± 5.2)  < 0.001

Dorsal recruitment, % weight - 12.5 (± 8.0)  < 0.001

Dynamic atelectrauma index 1.41 (± 0.16) 1.30 (0.16) 0.001

Ventral Dynamic atelectrauma 
index

1.40 (± 0.16) 1.35 (± 0.16) 0.186

Dorsal Dynamic atelectrauma 
index

1.45 (± 0.20) 1.25 (± 0.19)  < 0.001

Only perfused units, % 5 [1–12] 8 [4–19] 0.105

Only ventilated units, % 28 [16–36] 22 [15–31] 0.301

Dead space /shunt ratio 5.1 [2.3–23.4] 4.3 [0.7–6.8] 0.035

Conclusion. Prone position may enhance lung protection by recruit-
ing the dorsal lung region, yielding decreased regional atelectrauma. 
Oxygenation improvement may be related to more physiologic V/Q 
matching.
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Introduction. Reviewing recent literature reveals that the incidence 
of intra-abdominal hypertension (IAH) within the first week is around 
50% in critically ill patients [1–4]. Since IAH is associated with higher 
morbidity and mortality, Intra-abdominal pressure (IAP) monitoring is 
highly recommended in ICU patients [1]. Finding a novel non-invasive, 
continuous IAP monitoring method that is also applicable to patients 
with pelvic hematomas or other masses could potentially improve 
patient care in the ICU. Using microwave (MW) reflectometry has been 
previously proposed as one of the most promising non-invasive alter-
natives for IAP measurement [5]. This abstract contains the preliminary 
results of an ongoing research project in developing a new radar-
based sensor for non-invasive IAP measurements.
Methods. An artificial abdominal compartment was bought from 
"The Chamberlain Group" and used in this study (Fig. 1). The artificial 
abdominal wall (AW) comprises multiple layers representing skin, fat, 
muscle tissue, fascia, and peritoneum. A layer of water was also added 
to this structure to make it more realistic. Subsequently, the IAP was 
elevated from 10 to 24  mmHg by increasing the intra-abdominal 
volume (IAV) via an air-filled balloon (instilling 30  ml of air for every 
2  mmHg IAP elevation). The IAV increase results in changes in the 
geometric, mechanical, and electromagnetic properties of the AW. 
Therefore, MW reflection signals will be influenced with increasing IAP. 
Ultimately, IAP can be monitored through a novel radar-based moni-
toring technique known as Transient Radar Method (TRM) (Fig. 1).

Fig. 1. The measurement set-up used in this investigation. (a) Using 
an inflatable balloon, IAP was elevated in the artificial abdominal 
model. (b) The TRM set-up used for IAP measurements

At each pressure value, the 10-GHz-transient-radar signal was directed 
towards the AW and its time-dependent reflection was recorded  3 
times at each IAP value and further processed by applying advanced 
signal processing techniques [6].
Results. The results obtained from this investigation showed a prom-
ising future for non-invasive IAP measurements.  On average, every 
2  mmHg IAP elevation decreased the reflection for 1.66 ± 0.60  mV 
with a 95% confidence interval (Fig. 2). The evolution of the reflection 
signal at different IAP values was in full agreement with the evolu-
tion of the IAV reported in previous studies [7]. A negative correlation 
of -0.97 with a  p-value of 0.0001 was seen between the IAP and the 
reflection response of the AW as well (Fig. 2).

Fig.  2. Obtained results from this investigation (a) Reflection 
response of the abdominal model at different IAP values between 
10 and 24  mmHg. (b)  The reflection response of the abdominal 
model at a specific moment in time (183.5 ns)

Conclusion. TRM is a non-invasive, contact-free, continuous monitor-
ing technique that can potentially be used in clinical monitoring. How-
ever, as TRM can only track relative IAP changes, the TRM calibration 
[8] in combination with IAP calibration before the start of a measure-
ment cycle is an issue that needs to be solved in the future. Applica-
tion of machine learning techniques is one of the options to solve this 
problem.



Page 37 of 258  ICMx  2021, 9(Suppl 1):51

Reference(s)
1. Pourkazemi, A., Tayebi, S., & Stiens, J. H. (2020). Error Assessment and Miti-

gation Methods in Transient Radar Method. Sensors (Basel, Switzerland), 
20(1), 263. https:// doi. org/ 10. 3390/ s2001 0263

2. Malbrain, M. L., Peeters, Y., & Wise, R. (2016). The neglected role of 
abdominal compliance in organ-organ interactions. Critical care (London, 
England), 20, 67. https:// doi. org/ 10. 1186/ s13054- 016- 1220-x

3. Pourkazemi, A., Stiens, J., Becquaert, M., Vandewal, M. (2017). Transient 
Radar Method: Novel Illumination and Blind Electromagnetic/Geometri-
cal Parameter Extraction Technique for Multilayer Structures. IEEE Transac-
tions on Microwave Theory and Techniques, 65(6), 2171–2184. https:// 
doi. org/ 10. 1109/ TMTT. 2017. 26656 33

4. Tayebi, S., Gutierrez, A., Mohout, I., Smets, E., Wise, R., Stiens, J., & Malbrain, 
M. (2021). A concise overview of non-invasive intra-abdominal pressure 
measurement techniques: from bench to bedside. Journal of clini-
cal monitoring and computing, 35(1), 51–70. https:// doi. org/ 10. 1007/ 
s10877- 020- 00561-4

5. Gyselaers, W., Lozada, M. J., Pacheco, L. D., Tayebi, S., & Malbrain, M. (2020). 
Intra-abdominal pressure as an ignored parameter in the pathophysiol-
ogy of preeclampsia. Acta obstetricia et gynecologica Scandinavica, 
99(8), 963–965. https:// doi. org/ 10. 1111/ aogs. 13898

6. Kuteesa, J., Kituuka, O., Namuguzi, D., Ndikuno, C., Kirunda, S., Mukunya, 
D., & Galukande, M. (2015). Intra-abdominal hypertension; prevalence, 
incidence and outcomes in a low resource setting; a prospective obser-
vational study. World journal of emergency surgery: WJES, 10, 57. https:// 
doi. org/ 10. 1186/ s13017- 015- 0051-4

7. Muturi, A., Ndaguatha, P., Ojuka, D., & Kibet, A. (2017). Prevalence 
and predictors of intra-abdominal hypertension and compartment 
syndrome in surgical patients in critical care units at Kenyatta National 
Hospital. BMC emergency medicine, 17(1), 10. https:// doi. org/ 10. 1186/ 
s12873- 017- 0120-y

8. Malbrain, M. L., Chiumello, D., Pelosi, P., Wilmer, A., Brienza, N., Malcangi, 
V., Bihari, D., Innes, R., Cohen, J., Singer, P., Japiassu, A., Kurtop, E., De Keu-
lenaer, B. L., Daelemans, R., Del Turco, M., Cosimini, P., Ranieri, M., Jacquet, 
L., Laterre, P. F., & Gattinoni, L. (2004). Prevalence of intra-abdominal 
hypertension in critically ill patients: a multicentre epidemiological 
study. Intensive care medicine, 30(5), 822–829. https:// doi. org/ 10. 1007/ 
s00134- 004- 2169-9

The authors of the ETRO department of the Vrije Universiteit Brus-
sel (VUB) acknowledge VUB for funding through the SRP-project 
M3D2, the IOF-GEAR project IOF3016, Tech4Health, Innoviris-Brus-
sels through the Launch project BRGSOIB5, TRM4aSF, and VUB-FWO 
funding OZR3251: MZA Mwave Measurement Equipment

000427 
The association of fluid balance with Traumatic Brain Injury 
Outcomes: a systematic review
A.  Kalakoutas1; T.  Ashley2; P.  Zolfaghari3
1Barts and The London School of Medicine and Dentistry, London, United 
Kingdom; 2Intensive care unit, St Bartholomew’s Hospital, London, United 
Kingdom; 3Intensive care unit, Barts Health NHS Trust, London, United 
Kingdom 
Correspondence: A. Kalakoutas
Intensive Care Medicine Experimental 2020, 9(1): 000427

Introduction. Traumatic brain injury (TBI) is a major cause of 
morbidity and mortality. It is associated with changes in cerebral 
autoregulation and disruption of the blood–brain barrier. As a result, 
patients are at increased risk of cerebral ischaemia, and cerebral 
oedema. There is debate about the association of excess fluid bal-
ance in TBI patients and worse outcomes  (1–3). We carried out a 
systematic review to investigate the association of fluid balance and 
outcomes in TBI.
Methods. A systematic literature search on MEDLINE, Embase, 
CINAHL, The Cochrane Database and bibliographies of included arti-
cles was performed. The citations were reviewed, selecting studies 
conducted in Critical Care Units (CCUs) assessing fluid volume man-
agement/balance and outcomes in moderate/severe TBI patients. Pri-
mary outcomes were mortality and neurological recovery. Secondary 

outcomes were intracranial pressure, osmotherapy requirement, 
development of Refractory Intracranial Hypertension, development 
of Acute Respiratory Distress Syndrome, length of mechanical ventila-
tion, development of Acute Kidney Injury and ICU and hospital length 
of stay.
Results. Following review of the literature, fluid balance was catego-
rised into restrictive, intermediate and liberal. Following screening, 
eight studies were included into the systematic review; four cohort 
studies, one case–control study and three RCTs. There was a lack of 
RCTs specific to fluid volume/balance management. Altogether, a 
total of 1611 TBI patients were included. Meta-analysis on neurologi-
cal outcomes was undertaken in two cohort studies only, due to the 
existing methodological heterogeneity amongst studies. Patients in 
intermediate fluid balance groups, compared to restrictive ones, were 
associated with decreased incidence of poor neurological outcomes 
(OR = 0.39, 95% CI = 0.27–0.57, p < 0.00001). Similarly, patients in 
intermediate fluid balance groups compared to liberal ones, were also 
associated with a decreased incidence of poor neurological outcomes 
(OR = 0.52, 95% CI = 0.36–0.75, p = 0.0004). Data on existing literature 
varies on the association of fluid balance with mortality. A RCT (4) and 
a cohort study (5) demonstrate increased mortality rate in higher fluid 
balance groups, whereas an RCT (6) and a case–control study (7) show 
no statistically significant difference in fluid administration volumes 
amongst survivors and non-survivors.

Figure. Forrest plot on Neurological Outcomes of Intermediate vs 
Liberal Fluid balance and Intermediate vs Restrictive fluid balance.

Conclusion. The review highlights the limited number of studies on 
this topic, which prevented formation of a meta-analysis in all out-
comes. It allows early understanding of how euvolaemic fluid bal-
ance may improve neurological outcomes. Intervention plans based 
on euvolaemic fluid management, by means of fluid balance, can be 
assessed in RCTs. If results are significant, they could be recommended 
in clinical practice.
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Introduction. Survivors of critical illness often suffer from Post-Inten-
sive Care Syndrome (PICS), an acquired debilitating condition that 
leads to significant functional and quality of life deficits.
Objectives. To evaluate the efficacy of a virtual reality (VR)-based early 
neurocognitive intervention to prevent cognitive and emotional defi-
cits realted to PICS.
Methods. 72 critically ill adult patients undergoing or having under-
gone mechanical ventilation for ≥ 24  h were included in this pilot 
clinical trial. Patients were randomized into two groups: Treatment 
as usual (TAU, n = 38) and Early neurocognitive stimulation (ENRIC, 
n = 34). All patients received standard ICU care. Patients in the ENRIC 
group received daily 20-min adjuvant neurocognitive stimulation 
when awake and alert during their ICU stay. The efficacy of this inter-
vention in preventing post-ICU sequelae was assessed using a com-
prehensive neuropsychological battery and several mental health 
questionnaires at two follow-up visits.
Results. Forty-two patients (21 TAU, 21 ENRIC) completed the evalu-
ation one month after ICU discharge and twenty-four of them (14 
TAU, 10 ENRIC) one year later. One month after ICU discharge, ENRIC 
patients performed better on the working memory index than TAU 
patients (t-test: p = 0.009; Fig.  1). Similarly, a general linear model 
of repeated measures reported a main effect of Group, but not Time 
or Group x Time interaction, on working memory index, with ENRIC 
patients outperforming TAU patients (p = 0.008; Fig. 2).

Conclusion. VR-based early neurocognitive interventions may be an 
effective solution to prevent short- and long-term working memory 
deficits in survivors of critical illness. Our results propose digital ther-
apy as a safe and effective alternative to classical paper-and-pencil 
neurocognitive interventions.
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Introduction. The fragile balance among opposing forces of apop-
totic/antiapoptotic and inflammatory or oxidative cascades in sepsis 
remains elusive. Recent studies have shown that apoptotic caspases 
(-3, -9) are upregulated associated with anti-apoptotic molecules (sur-
vivin protein) (1). The extracellular heat shock proteins (HSPs), indica-
tive of the innate immunity, are also upregulated in sepsis, but the 
intracellular HSPs are repressed (2,3). We studied the combined apop-
totic/antiapoptotic, inflammatory, oxidative stress response in septic 
patients.
Objectives. The present study seeks to explore the acute phase 
response and possible correlations among apoptotic (caspases) or 
anti-apoptotic biomolecules (survivin) and inflammatory or oxidative 
stress biomarkers, in adult ICU patients with sepsis and non-infectious 
(trauma-related) systemic inflammatory response syndrome (SIRS).
Methods. This prospective observational study was performed in ICU 
patients with sepsis or non-infectious (traumatic) SIRS, compared to 
healthy controls (HC). The expression of survivin transcript variants 
(wild type/-WT, -2B, -3B,—ΔΕx3) was analyzed by real-time quantita-
tive PCR in peripheral blood leukocytes, whereas the apoptotic or 
antiapoptotic equilibrium was specified by measuring caspases-3 and 
-9, along with survivin-WT serum protein concentrations and innate 
immunity dysregulation markers (IL-6, -8, -10, HSP90, HSP72), through 
enzyme-linked immunosorbent assay (ELISA). Total oxidative stress 
(TOS) and total antioxidant capacity (TAC) were measured by photo-
metric testing.
Results. Out of 271 adult subjects enrolled in the study, 107 had sep-
sis, 75 SIRS and 89 were HC. Survivin protein (342 vs. 189 vs. 120 pg/
ml, p < 0.001), survivin-WT (0.21 vs. 0.02 vs. 0.01 copies/μl, p < 0.001), 
caspase-3 (49 vs. 19 vs. 26 ng/ml, p < 0.02), caspase-9 (146 vs. 118 vs. 
97  ng/ml, p < 0.02), and TOS (1295 vs. 346 vs. 242  μmol/l, p < 0.001), 
were increased and TAC (130 vs. 230 vs. 248  μmol/l, p < 0.001) 
decreased in sepsis compared to SIRS and healthy controls. HSP90, 
IL-6, IL-10, IL-27 were also elevated in sepsis compared to controls 
(Fig.  1). Survivin-3B and ΔΕx3 were positively correlated with IL-8 
(r = 0.4, p = 0.03). Compared to survivors, survivin protein (372 vs. 
201  pg/ml), caspase-3 (43 vs. 33  ng/ml), TOS (1315 vs. 547  μmol/l), 
HSP72 (3,3 vs. 0.97  ng/ml), survivin-WT (0.19 vs. 0.06 copies/μl), -3B 
(0.76 vs. 0.29 copies/μl were increased and TAC decreased (138 vs. 
210 μmol/l) among non-survivors (p < 0.05).

Fig.  1. Elevated levels of apoptotic (caspase-3, -9), anti-apoptotic 
(survivin), heat-shock response molecules (HSP90) or of inflamma-
tory markers (IL-6, IL-10, IL-27) in sepsis, compared to non-infec-
tious SIRS and to healthy controls

Bars represent means, error bars 1 ± Error bars. Stars indicate signifi-
cantly higher levels in sepsis (p < 0.05) compared to healthy controls* 
or SIRS**
Conclusion. The sepsis-induced increased apoptotic (caspases), anti-
apoptotic (survivin), inflammatory and oxidative stress response is 
related to outcome in adult ICU patients.
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Introduction. Resuscitation guidelines recommend 100% oxygen 
during cardiopulmonary resuscitation (CPR). Improving brain oxy-
genation assessed with near infrared spectroscopy (NIRS) values have 
been associated with a higher likelihood of return of spontaneous 
circulation.
Objectives. We assessed factors associated with NIRS values with a 
focus on arterial hyperoxia, during clinical CPR and immediately after 
return of spontaneous circulation (ROSC).
Methods. A prospective observational cohort study of out-of-hospital 
cardiac arrest patients treated by a physician-staffed helicopter unit. 
Intra-arrest brain regional oxygen saturation (rSO2) with NIRS, inva-
sive blood pressure and end-tidal CO2 (etCO2) were monitored during 
CPR. Arterial blood samples were drawn during CPR and immediately 
after ROSC. Moderate hyperoxia was defined as arterial oxygen partial 
pressure (paO2) 20.0–39.9  kPa and severe as values ≥ 40  kPa. Intra-
arrest factors correlated with rSO2 were assessed with the Spearman’s 
correlation.
Results. Of 80 recruited patients, 73 (91%) had rSO2 recorded during 
CPR and 28 patients achieved ROSC. Intra-arrest paO2 was analysed in 
46 patients and after ROSC in 20 patients. The rSO2 during CPR cor-
related with intra-arrest systolic (r = 0.28, p < 0.001) and diastolic blood 
pressure (p = 0.32, p < 0.001) but not with paO2 (r = 0.13, p = 0.41), 
paCO2 (r = 0.18, p = 0.22) or etCO2 (r = 0.008, p = 0.9). Moderate intra-
arrest hyperoxia was seen in one patient and in four patients (20%, 
95% CI 7 − 42%) after ROSC. No patient had severe hyperoxia during 
CPR, and one patient (5%, CI 95% 0–25%) immediately after ROSC.
Conclusion. Cerebral oxygenation during CPR appears more depend-
ent on hemodynamic conditions than arterial oxygen concentration. 
Severe hyperoxia during CPR or immediately after ROSC is rare in clini-
cal CPR performed by physician-staffed helicopter units.
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Introduction. How to allocate intensive care resources during the 
ongoing Covid-19 pandemic is a major concern. We wanted to explore 
how ICU triage decisions actually were handled by ICU clinicians in 
Norway.
Objectives. Identify number of ICU rejections among potential ICU 
patients with and without Covid-19, and to explore decision catego-
ries used for ICU rejections.
Methods. A prospective observational study was conducted between 
March and September 2020 in 16 Norwegian ICUs from all health 
regions. Only rejections with an intensivist involved in decision-mak-
ing were included. Patients’ variables, hospitals’ emergency level at 
time of decision, predefined decision categories, and outcome were 
collected, linked to national Covid-19 data.
Results. A total of 25 rejections were identified all in ICUs located in 
southeast of Norway, which was the most charged region during the 
first wave of the pandemic. Rejected patients were mean 73  years 
(range 37–95), 80% were men, 76% had serious co- morbidities, 44% 
lacked decision-making capacity, and one had an advance directive. 
Covid-19 status at time of decision was 48% positive, 44% negative 
and 8% unknown. Reasons behind rejections were “too sick to benefit” 
(56%), “judgement based on several considerations” (36%) and “must 
wait” (8%). Main considerations were high age (16%), co-morbidity 
(32%), frailty (20%) and signs of irreversible organ failure (32%). Fre-
quently there were multiple considerations. No rejections were related 
to patient’s wishes. Only 8% of rejections were categorized as related 
to capacity strain (no available beds or health care personnell), not 
lack of ventilators or personal protection equipment. In total, 72% of 
rejections occurred.
during times of “yellow” emergency levels, meaning no elective surgi-
cal activity, intensified collaboration between hospitals and increased 
ICU capacity by expanding number of ICU beds in specialized Covid-19 
ICU cohorts. Rejected patients received treatment either in the ward or 
at an intermediate level, and 32% survived to discharge. We did not 
capture decisions about treatment limitations made in the Emergency 
Department or at the ward, if the intensivist was not involved.
Conclusion. A low number of ICU rejections and specifically nearly no 
rejections related to capacity strain was identified in a country with a 
relatively low total Covid-19 ICU pressure compared to other European 
countries. These baseline-rejections were even lower than expected.
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Introduction. Post-Intensive Care Syndrome(PICS) affects 30–50% 
of the ICU survivors (1–5), and may last years after ICU discharge, 
impacting on their quality of life (6–8). Acute Respiratory Distress 
Syndrome (ARDS) patients undergoing invasive mechanical ventila-
tion (IMV) are highly vulnerable to develop PICS-related sequelae, 
i.e. ICU-acquired muscle weakness, cognitive difficulties and anxiety-
depressive symptoms (9). The diagnosis of ARDS and the need for IMV 
in severe COVID19 patients, along with the conditions of the hospital 
emergency situation (eg. isolation during admission, impossibility for 
applying conventional protocols for sedation/mobilization,etc.), and 
the difficulty of following-up discharged patients during the pan-
demic, may rise up PICS incidence in ICU COVID19 survivors.
Objectives. (1) To describe a telematic follow-up and accompani-
ment programme developed to assess and manage PICS in critical ill 
patients with COVID19 for a year after ICU discharge. 2) To show the 
preliminary data about the characterization of PICS in ICU survivors 
affected by COVID19 from 1 to 9 months after ICU discharge.
Methods. The telematic follow-up and accompaniment programme 
includes two sections: an assessment monitoring system (AMS), 
based on auto-administered questionnaires and expert-made ques-
tions for evaluating PICS domains;and an action protocol, based on 
the screening PICS profile generated by the answers in the AMS. 
Participants answered the questionnaires 1, 3, 6, 9 and 12  months 
after ICU stay. We evaluated: functionality (Barthel Index), fatigue/
dyspnea and pain (0–10 visual analogue scale), anxiety-depressive 
symptoms (Hospital of Anxiety and Depression Scale HADS), self-
perception of cognition (Perceived Deficit Questionnaire). Beta 
mixed-effects models have been used.
Results. 117 COVID19 ICU survivors (37.6% female; Age 
59.6 ± 10.72  years old) were analyzed. 63.2% received IMV. Median 
length of ICU stay was 10  days (Min/Max = 1–73).Progression of 
symptoms from 1 to 9  months are shown in Fig.  1. Nine months 
after ICU discharge patients manifest fatigue and/or dyspnea dur-
ing moderate efforts (26.3%), pain (39.5%), anxiety (38.5%), depres-
sion (30.8%), and post-traumatic stress disorder (PTSD) symptoms 
(35.9%), and cognitive difficulties (27.8%). Female gender was 
related to functionality (p = 0.002), anxiety (p = 0.01), depression 
(p = 0.004) and PTSD (p = 0.05). IMV was associated with depressive 
symptoms (p < 0.001).
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Conclusion. The telematic follow-up programme allows a remote 
screening assessment and management of PICS in the COVID19 
ICU survivors. Preliminary results suggest that,although functional-
ity improves, some physical symptoms and cognitive/mental health 
difficulties persist 9  months after ICU discharge. The role of female 
gender and IMV in both, the emotional estate and the functionality 
level of the COVID19 ICU survivors, deserves further exploration.
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Introduction. The Post-Intensive Care Syndrome (PICS) encompasses 
the physical (especially respiratory and neuromuscular), psychic/
emotional (anxiety, depression…) and cognitive sequelae of patients 
hospitalized in Intensive Care Units (ICU). Prolonged mechanical venti-
lation and lengthy hospital stays make this syndrome a common com-
plication of COVID-19 patients.
Objectives. To evaluate the functional status and prevalence of PICS 
in critical COVID-19 patients admitted to the ICU, in an outpatient criti-
cal care follow-up clinic, 3 months after hospital discharge.
Methods. We created a multidisciplinary critical care follow-up 
clinic leaded by intensivists and also teamed by pulmonologists and 
nurses. We prospectively screened all the PCR-confirmed COVID-
19 patients admitted to the ICU of a single University Hospital in 
Spain during the study period (March to May 2020, corresponding 
to the first epidemic wave of COVID-19 in the country) and referred 
those with potential impaired functional status or risk factors for 
PICS to the outpatient clinic. We retrieved epidemiological, clinical 
and outcome data from the electronic medical record. We assessed 
functional status and PICS three months after hospital discharge by 
performing a protocolized scale-based evaluation of the physical, 
psychological and cognitive dimensions (Barthel, MoCA, HAD, PTSD 
and SF12), estimating muscle strength by handheld dynamometry, 
and measuring respiratory function with spirometry and diffusion. 
The results are expressed as frequency (%), mean ± standard devia-
tion or median (interquartile range), as appropriate.
Results. We included 37 patients, from 50 eligible survivors to hos-
pital discharge, 70% male, aged 53 ± 12, body mass index 27 (25–32) 
Kg/m2, Barthel index 100 points 100%. Past medical history: 24% 
dyslipidaemia, 19% hypertension, 8% diabetes, 13% asthma or 
chronic obstructive pulmonary disease. 100% of the patients ful-
filled Berlin criteria of ARDS, with an APACHE-II 14 (11–16) points, a 
median ICU stay 20 (12–36) days and a hospital stay 31 (21–57) days.
Respiratory management: 95% of the patients were managed with 
invasive mechanical ventilatory support, during a median of 18 
(10–29) days, 78% of which required prone position ventilation, with 
a median of 2 (1–4) sessions; the remainder 5% was managed with 
high-flow oxygen therapy. 11% of the patients underwent extracor-
poreal life support (vv-ECMO). 24% of the patients required trache-
ostomy during the weaning process.
Sedation management: 92% of the patients underwent neuro-
muscular blockade, with a median of 8 ± 5  days. All the patients 
requiring mechanical ventilation received sedative medications, 
92% of which midazolam, with a median duration of therapy of 
18 ± 10 days.
Complications during ICU stay: 65% ICU-acquired weakness, 38% 
delirium, 31% pressure injuries, 22% shock, 19% ventilator-associ-
ated pneumonia, 16% deep vein thrombosis.
Preventive strategies to reduce the burden of functional status 
impairment or PICS: 59% physiotherapy, starting after 24 ± 12 days, 
35% alternative media, 5% family visitation, 30% referral to func-
tional rehabilitation centre for further recovery after discharge.
Three-month after-discharge visit in the outpatient critical care 
follow-up clinic: body mass index 25 (23–31) Kg/m2, 100% Barthel 
index 100 points, 39% alopecia, 30% insomnia, 3% ICU-acquired 
swallowing disorders. 76% had visited their General Practitioner, 
whereas 16% had visited the Emergency Department. 51% were 
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under physiotherapy follow-up. 19% were still on sick leave. 40% 
had not recovered their hobbies. 35% still had impaired functional 
respiratory tests. 62%, 22% and 10% experienced alterations of 
physical, psychological and cognitive dimensions, respectively 
(68% experienced alterations of at least one dimension). 32% were 
referred to other specialists for further follow-up.
Conclusion. Critical COVID-19 patients with ARDS required pro-
longed mechanical ventilation and lengthy ICU stays, and were com-
monly complicated with delirium or ICU-acquired weakness. Our 
critical care follow-up clinic revealed about two out of three critical 
COVID-19 patients developed alterations consistent with PICS three 
months after discharge. This might be influenced by the fact that 
strategies to prevent PIC were suboptimally implemented due to an 
overwhelming workload.
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Introduction. Advances in life-sustaining treatments have translated 
into improved intensive care survival rates over recent years, however, 
the mortality rate remains significant1.
Therefore, alongside life-saving interventions, intensive care must also 
provide good end-of-life care 2.
Palliative care within critical care presents different challenges, but the 
core domains recognised for intensive care3 align with the principles 
in UK guidelines4.
The COVID-19 pandemic brought new difficulties; rapid expansion of 
critical care capacity, visitor restrictions and the increased mortality 
rate of COVID-19 patients in intensive care5.
Objectives. The objective of this audit was to review end-of-life care 
within our intensive.
care unit (ICU) and how the pandemic may have impacted on this care.
Methods. This was an initial retrospective audit, based on the English 
and Welsh National Audit of Care at the End of Life and the five Pri-
orities of Care of the dying person; recognising the possibility of death 
and dying, communication, patient and family involvement in deci-
sions, exploring their needs and creating an individual care plan for 
the dying person6,7.
The audit included all patients who died in our ICU in July 2020 and 
those admitted to ICU in July 2020 who died later in their admission. 
Electronic and paper notes were reviewed.
Results. There were 14 deaths in total—one patient’s paper notes 
were unavailable so was excluded.
11 of 13 were expected deaths. While 11 of 13 patients had discussions 
with next of kin about the possibility of dying during admission, only 
7 out of the 13 next of kin were informed the patient was dying. This 
may have been due in part to the use of unclear language.
In no cases was the possibility of death discussed with the patient, 
for 6 of the 13 this would have been possible, based on their Glasgow 
Coma Score and Confusion Assessment Method for ICU. For 2 of 13 
patients, their wishes were explored with the next of kin.
11 of 13 patients had an individual care plan; 4 of these involved the 
next of kin. For 6 of 13, there was consideration of end-of-life symp-
toms. In 4 of 13, there was consideration of spiritual needs, but this 
may not account for undocumented discussions between nursing 
staff and families.
Due to visitor restrictions, most of the communication with families 
was by telephone. For 9 of 13 patients, visitation was offered to the 
next of kin.
The findings were presented at a local departmental meeting and 
work to improve care continues.
Conclusion. Talking about death and dying is often required in ICU, 
which was reflected in family conversations, but communication with 

the patient themselves needs improving. Where possible, best prac-
tice would be to speak to the patient about their prognosis, even if 
it’s uncertain and explore their wishes around dying and what mat-
ters most to them. We also recommend that end-of-life care in ICU be 
included as a quality indicator for critical care by the Faculty of Inten-
sive Care Medicine.
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Introduction. The authors previously reported that ligation of the 
left pulmonary artery in healthy pigs is associated with bilateral lung 
injury, but the mechanisms involved remain elusive [1]. Alveolar 
hypocapnia in the ligated lung might play a key role, leading to local 
apoptosis, reduction of surfactant secretion and pneumo-constriction, 
with hyper-ventilation of contralateral perfused lung [2, 3]. Supple-
mentation of inhaled CO2 might prevent lung injury, by limiting the 
mechanical consequences of alveolar hypocapnia.
Objectives. To study regional ventilation distribution in a model 
of unilateral ligation of the left pulmonary artery with and without 
administration of inhaled CO2.
Methods. Eleven mechanically ventilated healthy pigs with surgical 
ligation of the left pulmonary artery were allocated to two groups: 4 
animals were ventilated with Vt 10 ml/Kg, PEEP 5 cmH2O, rate 25 bpm 
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and FiO2 50% for 48 h (Ligation group) and 7 received the same venti-
lation plus 5% FiCO2 (Ligation + FiCO2 5% group). Distribution of ven-
tilation measured by electrical impedance tomography and regional 
respiratory mechanics were assessed in both groups at 2, 12, 24, 36 
and 48  h from surgical artery ligation in both study groups. The his-
tological score, plateau pressure and gas exchanges were compared 
at T48.
Results. At T48, animals in the Ligation group developed bilateral 
lung injury while inhaled CO2 prevented it. Specifically, in the ligation 
group oxygenation was poorer, respiratory mechanics were impaired 
and the histological score was higher (Table  1), although it did not 
differ between the right and left lung (8.5 [7.5; 10.5] vs 8.3 [7.3; 8.9], 
p = 0.686). While lung injury of the ligated side was already described 
in previous experiments [4], we focused on the distribution of venti-
lation as possible mechanism for contralateral lung injury. The Liga-
tion group showed higher fraction of tidal volume (Vt) reaching the 
right perfused lung (Fig.  1A) from T2 to T36 compared to the Liga-
tion + FiCO2 5% group. At T48, right and left lungs were subject to a 
more equal distribution of Vt, probably due to a fall in right lung com-
pliance (Fig.  1B), consistent with development of lung injury in the 
perfused lung. Right lung compliance, instead, remained stable in the 
Ligation + FiCO2 group (Fig. 1B), as well as left side compliance in both 
groups (Fig. 1B).

Table 1

Lig + CO2 5% (n = 7) Lig (n = 4) P value

Compliance rs (mL/
cmH2O)

40 [31; 44] 24 [18; 26] 0.006

Plateau Pressure 
(cmH2O)

14 [13; 16] 23 [21; 29] 0.006

PaO2/FiO2 520 [384; 542] 298 [141; 391] 0.039

Histological score 4 [3; 4] 8 [8; 10] 0.006

Data are expressed as median [quartiles]. Comparisons are obtained 
with Mann–Whitney test. rs = respiratory system.

Fig. 1. Data were analyzed with generalized estimating equation mod-
els. Vt = Tidal Volume; rs = respiratory system

Conclusion. Redistribution of Vt to the perfused lung may be implied 
in the development of regional lung injury following ligation of con-
tralateral pulmonary artery. Mechanisms inducing injury in the non-
perfused lung remain to be elucidated.
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Introduction. Increasing ketone body production by altering nutri-
tion composition may mitigate muscle loss in early critical illness, 
improving related outcomes and reducing healthcare costs in survi-
vors of an Intensive Care Unit (ICU) stay.
Objectives. To perform a randomised controlled feasibility study to 
determine whether:
i) ICU patients in early critical illness can be recruited to and retained in 
a study of ketogenic enteral feeding; ii) The modular enteral feed can 
be prepared, safely administered and is well-tolerated; iii) The 10-day 
enteral feeding regimen significantly raises plasma and urine ketone 
body levels.
Methods. Patients were recruited ≤ 48 h after ICU admission from two 
UK ICUs; randomised to ketogenic or standard enteral feed for 10 days. 
Inclusion criteria: (i) > 18 years old (ii) due to receive enteral nutrition 
(iii)likely to be mechanically ventilated > 48 h, on ICU ≥ 5 days and to 
survive ≥ 10 days (iv)multi-organ failure (SOFA score > 2 in > 2 catego-
ries). ClinicalTrials.gov NCT04101071[1].
Dietitian-prescribed modular ketogenic feed was reconstituted on 
ICU [80% fat (40–80% medium chain triglycerides (Betaquik®, Vitaflo)); 
20% protein (Renapro®, Stanningley Pharma); 5% carbohydrate (Maxi-
jul®, Nutricia)].
Data were collected for feasibility of recruiting and retaining study 
participants (retention rate: patients receiving 10  days randomised 
feed and those on ICU ≥ 5  days if < 10  days feed); Adverse Events 
(AEs): diarrhoea (Bristol Stool Score > 5), high gastric residual volumes 
(GRV) ≥ 350mls, vomiting (≥ 10mls) (percent days of events/total pos-
sible days), number of hypoglycaemic events; and point-of-care urine 
and plasma ketone body levels.
Results. Of 286 patients screened (29/09/19–07/03/21), 29 were 
recruited and 24 retained (12/14: control group;12/15 intervention 
group; retention rate: 82.6%). It proved possible but labour-intensive 
for dietitians/research nurses to calculate feed constituents to meet 
patients’ daily nutritional targets and prepare the feed, and for bed-
side nurses to administer it. Follow-up to 12  months has been com-
pleted in 4 of 29 patients; data collection and analysis is ongoing.
No related or unexpected serious adverse events were reported. For 
the first 17 patients recruited, AEs were similar between control and 
intervention groups, respectively, for rates of high GRV 22.4% vs 
19.0%; vomiting 5.7% vs 10.8%; and diarrhoea 49.8% vs 62.0% (p > 0.05 
for all). Two episodes of hypoglycaemia and one case of Acute Kidney 
Injury occurred in the control arm. One patient transferred to total par-
enteral nutrition from ketogenic feed.
Ketogenic enteral feeding was associated with mild plasma ketosis 
(up to 2.4 mmol/L) and a greater urinary ketosis (up to 8 mmol/L) (see 
Figure: Mean blood (left panel) and urine (right panel) ketone 
concentrations.
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Conclusion. Administration of a ketogenic enteral feed to ICU patients 
appears safe, well-tolerated and effectively induces ketone body pro-
duction. Ready-made feed would improve feasibility of delivering the 
intervention.
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Introduction. Capillary refill time (CRT) is clinically used as a simple 
and non-invasive index for evaluating peripheral circulation in disaster 
medicine, however many environmental factors are known to reduce 
its accuracy. Quantitative CRT (Q-CRT) and delta Ab (ΔAb) measured 
by applying the principle of pulse oximeter has been developed to 
evaluate peripheral perfusion quantitively. Delta Ab reflects the fol-
lowing three factors; oxygen saturation, hemoglobin, and circulating 

blood volume. These two new indexes have been shown to be asso-
ciated with lactate in sepsis and perioperative outcomes after liver 
transplantation.
Objectives. The purpose of this study was to investigate the relation-
ship between the clinically used circulatory index and two CRT meas-
urements of Q-CRT andΔAb in postcardiac surgery patients.
Methods. Adult patients who underwent cardiac surgery from August 
2018 to July 2019 and admitted to the ICU of the University of Tokyo 
Hospital were enrolled prospectively. Patients who did not consent to 
participate, patients after heart transplantation, and patients who did 
not use cardiopulmonary bypass (CPB) were excluded. Quantitative 
CRT and ΔAb were measured at ICU admission, and investigated the 
relationship with intraoperative factors, hemodynamic parameters, 
and laboratory data. We also evaluated the change in lactate 6 h after 
the surgery.
Results. We included sixty-eight patients (39 males and 29 females) 
who underwent valve surgery, coronary graft surgery, artificial vessel 
replacement, and ventricular assist device implantation. The median 
operation time was 6.5  h (5.1–7.7), CPB time 198  min (147–243). The 
median values of Q-CRT and ΔAb at ICU admission were 3.39 s (2.55–
4.88) and 0.024 (0.003–0.044), respectively. Significant correlations 
were observed between Q-CRT and SvO2 (p = 0.0447, r = -0.2693) and 
ΔAb and the 6 h lactate change (p = 0.0391, r = -0.2508).
Conclusion. It was suggested that Q-CRT and ΔAb may be useful as 
peripheral circulatory evaluation indexes after cardiac surgery.
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Introduction. Prone position is frequently used in patients with acute 
respiratory distress syndrome (ARDS), especially during the COVID-
19 pandemic. Hemodynamic instability might happen during prone 
position sessions. In this setting, testing preload responsiveness 
without requiring cardiac index (CI) measurements has been poorly 
investigated.
Objectives. Our study aimed to investigate the ability of pulse pres-
sure variation (PPV) and its changes during a 1-min tidal volume (TV) 
challenge (TVC) to assess preload responsiveness in ARDS patients 
under prone position. (ClinicalTrials.gov registration: NCT04457739).
Methods. Patients with ARDS ventilated with a 6  mL/kg TV under 
prone position were prospectively included from 2019 to 2021. 
By using a pulse contour analysis monitor, we measured PPV and 
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changes in CI during a Trendelenburg maneuver (ΔCI TREND). After 
transiently increasing VT to 8  mL/kg, we measured first absolute 
changes in PPV during TVC (ΔPPV TVC6-8), and then changes in CI dur-
ing end-expiratory occlusion (EEO) (ΔCI EEO8). Preload responsiveness 
was defined by both ΔCI TREND ≥ 8% (according to Yonis et al. [1])and 
ΔCI EEO8 ≥ 5% (according to Gavelli et al. [2]). Preload unresponsive-
ness was defined by both ΔCI TREND < 8% and ΔCI EEO8 < 5%.
Results. Eight-four sets of measurements were analyzed in 58 patients, 
whose 44 had COVID-19 (76%). The mean age was 65 ± 11 years old. 
The inclusions were conducted after 11 (2–14) hours of prone posi-
tion. The mean arterial pressure was 82 (75–90) mmHg (under nor-
epinephrine in 83% cases at a dose of 0.25 (0.15–0.42) µg/kg/min). 
The driving pressure was 12 (10–18) cmH2O, the respiratory system 
compliance was 32 (21–40) mL/cmH2O and the positive end-expir-
atory pressure was 14 (11–16) cmH2O. The ratio of partial pressure 
arterial oxygen and fraction of inspired oxygen was 104 ± 27 mmHg. 
In 42 cases, patients were classified as preload responders. The base-
line PPV predicted preload responsiveness with an area under the 
receiver operating characteristic curve (AUROC) of 0.85 ± 0.04 (thresh-
old 5%; sensitivity: 74%, specificity: 79%). The ΔPPV TVC6-8 predicted 
preload responsiveness with an AUROC of 0.94 ± 0.03 (threshold 2%; 
sensitivity: 98%, specificity: 88%). (p = 0.03 vs. PPV). The grey zone of 
baseline PPV to predict preload responsiveness ranged from 4 to 6% 
and included 36 measurements. Analysis of these 36 cases shows that 
ΔPPV TVC6-8 predicted preload responsiveness with an AUROC of 
0.90 ± 0.07 (threshold 2%, sensitivity: 93%, specificity: 90%) (p = 0.02 
vs. baseline PPV: 0.60 ± 0.09). We excluded 13 cases in 11 patients from 
the analysis where only ΔCI TREND ≥ 8% or only ΔCI EEO8 ≥ 5%
Conclusion. In patients with ARDS under protective ventilation during 
prone position, the changes in PPV during a 1-min TVC could reliably 
assess preload responsiveness without the need of CI measurements.
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Introduction. After resuscitation from cardiac arrest, reperfusion 
injury of varying degree is inevitable.1,2 Reperfusion triggers forma-
tion of harmful reactive oxygen species (ROS). Isoprostanes, isofurans, 
neuroprostanes, and neurofurans are chemical byproducts formed 
through the direct interaction of cell lipid structures and ROS, and are 
currently considered the most reliable biomarkers for determining 
oxidative injury in vivo.3 Levels of these biomarkers and their associa-
tion with arterial oxygen have not been studied in adults with cardiac 
arrest.
Objectives. We investigated the extent of oxidative injury related 
to ischemia–reperfusion by determining the levels of isoprostanes, 
isofurans, neuroprostanes, and neurofurans after out of hospital car-
diac arrest (OHCA). Additionally, we tested if biomarker levels differed 
between low or high arterial oxygen tension (PaO2) targets during inten-
sive care unit (ICU) care.
Methods. We performed a post-hoc analysis of plasma samples col-
lected during the COMACARE trial (NCT02698917)0.4 After resuscitation 

from OHCA, 123 patients were treated with a lower (PaO2 10–15 kPa) or 
higher (PaO2 20–25 kPa) arterial oxygen target during the first 36 h in the 
ICU. We measured plasma levels of isoprostane, isofuran, neuroprostane, 
and neurofuran at ICU admission, and at 24, 48, and 72 h thereafter.5 We 
compared biomarker levels over time between oxygen groups with lin-
ear mixed model analysis.
Results. Plasma samples were available for 112 patients who were 
included in this study. All four biomarker levels followed a similar time 
pattern, highest level peaking at 24 h. In linear mixed model analysis there 
were no significant differences in any of the biomarker levels between 
low and high arterial oxygen target groups, p-values are shown in Fig. 1.

Conclusion. We did not find any association between lipid peroxida-
tion byproducts and arterial oxygen tensions. As a post hoc analysis it is 
possible that the clinical setting is not optimal to detect the biochemical 
difference. All four lipid peroxidation biomarker levels followed a certain 
time pattern, with levels peaking around 24 h after CA, revealing the tim-
ing of maximum oxidative stress intensity.
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Introduction. Respiratory mechanics and potential for lung 
recruitability of COVID-19 related acute respiratory distress syn-
drome (C-ARDS) have been reported only in small series with het-
erogeneous results. Precise measurement of these variables may 
provide valuable information to personalize ventilation.
Objectives. Main objectives were the description of respiratory 
system characteristics in a large multicenter cohort of intubated 
patients with C-ARDS and identification of factors associated with 
recruitability.
Methods. This is a multicenter observational study performed in 6 
Intensive Care Units (ICUs) in France. We included intubated C-ARDS 
patients. Within 72 h following intubation we measured respiratory 
mechanics, lung recruitability and airway opening pressure (AOP). 
Low respiratory system compliance was define as < 40  ml/cmH2O. 
We assessed lung recruitability using recruitment-to-inflation ratio 
(R/I), obtained with a drop in PEEP over a single breath maneuver, 
as previously described [1]. Patients were deemed high recruiters if 
R/I > 0.5. AOP was assessed with a low-flow inflation.
Results. We included 190 patients, 78% were men, with a mean (SD) 
age of 61 (13), BMI of 29.7 (6.2) kg/m2, SAPS2 of 41 (15), and SOFA 
of 6 (3). Their median [IQR] duration of invasive ventilation was 14 
[9;27] days and 57% were discharged alive from the ICU. A total of 
103 patients (55%) exhibited a low respiratory system compliance 
and an AOP above 5 cmH2O was retrieved in 40 (23%) patients. A 
total of 102 patients (54%) were high recruiters with a R/I above 
0.5. Comparisons between high recruiters and low recruiters are 
shown in the table. The mean (SD) expired volume in a single breath 
maneuver was 1061 (289) mL and did not differbetween the two 
groups (p = 0.103). There was no statistical difference except abso-
lute tidal volume being lower and PEEP set higher in the recruiters. 
When tidal volumes were standardized to predicted body weight, 
the difference was no longer significant.
Table: characteristics of the patients according to recruitability. Data 
are shown as mean ± SD, meadian [IQR] or n (%).

All patients 
N = 190

Low recruit-
ers N = 88

High recruit-
ers N = 102

p-value

pH 7.35 ± 0.08 7.36 ± 0.08 7.34 ± 0.08 0.184

PaO2/FIO2, mmHg 147 ± 78 141 ± 57 152 ± 92 0.309

Tidal volume, mL 403 ± 50 412 ± 49 396 ± 51 0.035

Tidal volume 
per kg

of predicted body 
weight, mL/kg

6.1 ± 0.5 6.1 ± 0.5 6.1 ± 0.5 0.885

PEEP, cmH2O 14.5 [11;16] 13 [10;15] 15 [13;16] 0.002

Plateau pressure, 
cmH2O

25 [22;27] 24 [21;26] 25 [23;28] 0.007

Driving pressure, 
cmH2O

11 [90;13] 10 [90;13] 11 [90;13] 0.918

Respiratory system 
Compliance, 
mL/cmH2O

36.5 [30;47] 38 [31;47] 36 [29;47] 0.536

Respiratory 
system Compli-
ance < 40 mL/
cmH2O

103 (55) 46 (52) 57 (56) 0.732

R/I 0.52 [0.33;0.75] 0.32 [0.23;0.41] 0.72 [0.59;0.88]  < 0.001

AOP > 5 cmH2O 40 (23) 20 (24.7) 20 (21.5) 0.751

Conclusion. In a cohort of 190 C-ARDS patients receiving invasive 
mechanical ventilation, approximatelyhalf were deemed highly 
recruitable and 23% presented an AOP > 5cmH2O within 72  h after 
intubation. We could not identify specific parameters associated with 
recruitability. This emphasizes the importance of measuring respira-
tory mechanics and assessing recruitability to personalize mechanical 
ventilation in this population.
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Introduction. Phosphorus plays a vital role in many biological pro-
cesses, including energy metabolism, cellular signalling, nucleic acid 
metabolism, membrane integrity, and bone mineralization..(1)Main-
taining normal serum phosphate levels is extremely important as 
phosphate supply disturbance can result in multiple organ system 
dysfunction, which is not limited to systems, such as the respiratory, 
cardiac, immunologic, hematologic,or neuromuscular.(2)The aim of 
this study was to assess the association of phosphate concentration 
with key clinical outcomes in a surgical cohort of critically ill patients.
Objectives. To find the impact of hypophosphatemia in critically ill 
surgical patients and correlating the day 1 serum phosphate levels 
with the following outcomes (after following up the patient for a dura-
tion of 28 days).

  •  PRIMARY OUTCOME:
1. 28 day mortality

  •  SECONDARY OUTCOME:
1. Length of stay in ICU
2. Length of stay in hospital
3. Duration of Mechanical ventilation
4. Vasopressor days
5. Renal replacement therapy

Methods. The study was conducted from 1 January 2020 to 31 August 
2020 after approval by the Institutional Ethics Committee.This pro-
spective observational study was conducted in a 15 bedded surgical 
ICU in a tertiary care teaching institute in western part of India. A total 
number of 125 patients were included at ICU admission. The following 
inclusion criteria were used: 1) age ≥ 18 years; 2) patients with serum 
phosphate level measured at admission at ICU; 3) survival status for a 
follow-up period of 28 days after ICU admission. The criteria for exclu-
sion were: 1) age below 18 years; 2) pregnancy; 3) patients who could 
not be followed up; 4) Those without serum phosphate level measured 
at admission to ICU.Statistical analysis was conducted by SPSS 20.0 
software.
Results. The median phosphate measurement was 3.17  mg/dL(2.2–
3.77). Hyperphosphatemia(> 4.5  mg/dL) occurred in 0.02% (3/125) 
and hypophosphatemia(≤ 2.5 mg/dL) in 30.4%(38/125). Patients who 
had hypophosphatemia at admission had a higher ICU mortality than 
those without hypophosphatemia (P = 0.034). In addition, ICU non-
survivors had lower minimum phosphate concentrations than did 
survivors (P = 0.005). Similar results were seen for hospital mortality. 
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Even on multivariable logistic regression analysis, hypophosphatemia 
was independently associated with ICU mortality (adjusted odds ratio, 
2.93 [95% confidence interval, 1.34–6.43]; P = 0.007). None of the other 
outcomes had any statisical significance when compared between 
patients with and without hypophosphatemia.
Conclusion. Hypophosphatemia at admission is an independent risk 
factor for 28-day mortality in critically ill surgical patients. The devel-
opment of worsening hypophosphatemia should be diagnosed early 
to prevent its harmful effects in critically ill surgical patients.
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Introduction. CoBaTriCE collaboration program was created in 2003 
to assure a high-quality education and training for intensive care 
residents in Europe. It offers resources for mentors and residents to 
consolidate the basic knowledge considered essential to define an 
intensivist and it is based in practical evaluations, simulation and feed-
back. Even though, in Spain and many other countries, the classical 
time-based model of training based on exposure to clinical practice is 
still used.
Objectives. The main objective of this study was to evaluate the level of 
competency (level I: full supervision required, level II: supervision in most 
of situations, level III: supervision in complex situations, level IV: indirect 
supervision, level V: independent practitioner) acquired by Spanish resi-
dents after the third of five years of training in intensive care medicine. 
Secondary objectives were to identify gaps in their current education 
and to investigate the reliability and feasibility of conducting simulation-
based assessment in multiple sites at the same time.
Methods. This is a national multicentric observational study. An inde-
pendent panel of 10 experts designed an objective structured clinical 
evaluation (OSCE) with 5 high fidelity simulation scenarios (septic shock 
with ARDS, neurocritical care, myocardial infarction with cardiac arrest, 
polytrauma and postoperative haemorrhagic shock). They also defined 
critical essential performance elements (CEPE) and critical non-essential 
performance elements (CNEPE) for each scenario and assessed the per-
formance of the residents rating 15-min video records of each scenario. 
Thirty-six ICU residents in their third year of training from 13 Spanish 
teaching hospitals participated in the OSCE. Intraclass correlation coef-
ficients were used to measure the inter-rater reliability, and several dif-
ferential analyses were carried out to measure the discriminant validity 
of each scenario.
Results. A total of 176 performances were analysed as the video records 
of 4 performances were lost. The mean score achieved for all residents 
was 69.6 out of 100 points. The percentage of accomplished CEPE 
and CNEPE was 74.7% and 61.6% respectively. The distribution of the 

residents among the different competency levels was: 18.8% achieved 
level I; 35% level II; 43% level III; 3.4% level IV or V. Inter-rater reliability 
was satisfactory, significant differences between scenarios scores were 
obtained. and there were not differences in the scores achieved for the 
residents among the different simulation centers.
Conclusion. Most of the residents reached level III or less. There was a 
great heterogeneity in the performance of the residents in their third 
year of ICM training program regarding scenarios, hospitals and level 
of competency acquired. Reliance on the traditional experience-based 
training model alone is insufficient for ensuring quality and safety in 
patient care. Multiple center simulation-based assessment showed fea-
sibility, validity and reliability as an evaluation method of competency.
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Introduction. Urinary creatinine excretion (UCE) reflects muscle 
mass and changes in muscle mass in ICU patients [1,2]. A nega-
tive potassium balance, as partially reflected by urinary potassium 
excretion may also indicate muscle mass loss in ICU patients [3]. Fol-
low-up studies of muscle mass loss during ICU stay with serial UCE 
measurements or imaging techniques indicate that this loss is ≥ 1%/
day in non-COVID-19 patients [2].
Objectives. Treatment of COVID-19 patients in the ICU frequently 
involves neuromuscular blockage (NMB) and prone positioning. As 
these interventions may affect loss of muscle mass, we assessed 
their relation with UCE and UPE in COVID-19, in addition to the 
known effect of sex and day of ICU stay.
Methods. In the 90 consecutive ICU patients admitted for COVID-19, 
we analyzed daily UCE and UPE in 24 h urine collections during the 
first 30 ICU days starting on the ICU day 2. UCE and UPE values were 
excluded when the measured creatinine clearance (mCC defined as 
694*UPE/plasma creatinine) was < 35  ml/min or when the patient 
received renal replacement therapy (RRT). NMB was induced by 
continuous rocuronium infusion titrated to the patients’ response. 
Supine or prone position was recorded each day. Regression anal-
ysis was performed with UCE and UPE as dependent variables and 
ICU-day, sex, NMB and prone positioning as independent variables. 
Since females have a considerably lower muscle mass than males 
[1,2], sex was included as an independent variable.
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Results. We included 73 patients of whom 5 underwent RRT on 
some days. A total of 787 UCE and UPE measurements were avail-
able. Mean ± SD age was 61 ± 10  years and hospital mortality was 
16%. Prone positioning was performed in 33 (45%) of the patients 
on 122 ICU days, NMB was induced in 50 (68%) of the patients on 
256 ICU days. Mean daily decrease of UCE as a reflection of muscle 
mass loss was 1.2% (95%CI 1.0 to 1.5%; P < 0.001). Multivariate linear 
regression analysis identified ICU-day (P < 0.001) and sex (P < 0.001) 
as independently associated with UCE. Males had a 36% higher UCE 
than females (P < 0.001). Neither prone positioning nor NMB were 
independently associated with UCE. With respect to potassium 
excretion, we found that ICU-day (P < 0.001), sex (P < 0.001) and NMB 
(P = 0.007) were independently associated with UPE. Prone position-
ing was not independently associated with UPE.
Conclusion. Using UCE as a measure of muscle mass we found 
that COVID-19 patients display similar loss of muscle mass as non-
COVID-19 patients [2], i.e. ≥ 1% per day.  Although we did not find 
an association between UCE and NMB use, the increased potassium 
excretion during days when NMB was applied may indicate that this 
treatment may result in accelerated muscle loss. Future research 
to address this hypothesis should include potassium balances or 
repeated imaging studies to assess muscle mass.
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Introduction. Programmed cell death is executed through apop-
totic processes and regulated by anti-apoptotic responses, probably 
having central roles during profound immunosuppression or hyper-
activation of innate immunity and determining the risk of mortal-
ity in sepsis1,2. Based on these findings apoptotic/antiapoptotic, 
inflammatory or oxidative stress biomolecules could have key roles 
in pediatric sepsis.
Objectives. The present study seeks to explore possible correlations 
between antiapoptotic (survivin), antioxidant and innate immunity 
biomolecules compared to biomarkers of inflammatory—oxidative 
stress in pediatric intensive care unit (PICU) patients with sepsis.
Methods. This prospective observational study was performed in 
critically ill pediatric patients with sepsis compared to trauma (non-
infectious critical illness) and healthy controls (HC). The expression of 
survivin transcript variants (wild type-WT, -2B, -3B,—ΔΕx3) was ana-
lyzed by real-time quantitative PCR in peripheral blood leukocytes, 
whereas the survivin-WT serum protein concentrations and innate 
immunity heat shock proteins (HSP)-72, -90 and IL-6, -8, -10 dysregu-
lation markers through enzyme-linked immunosorbent assay (ELISA). 
Total oxidative stress (TOS) and total antioxidant capacity (TAC) were 
quantified by photometric testing.

Results. Among the 163 children enrolled in the study, 63 had sepsis, 
49 trauma and 51 were HC. Elevated serum levels of survivin (272 vs 
111 vs 85 pg/ml) and TOS (1186 vs 329 vs 198 μmol/l) and repressed 
of TAC (186 vs 217 vs 308 μmol/l) were found in septic children com-
pared to trauma and HC, respectively, (all, p = 0.001). Significantly 
increased HSP90 (571 vs 163 vs 134  ng/ml, p = 0.001), HSP72 (1.1 vs 
0.37 vs 0.3 ng/ml, p = 0.01), IL-6 (143 vs 132 vs 22 pg/ml, p = 0.007) and 
IL-10 (77 vs 32 vs 17.4  ng/ml, p = 0.001) were also recorded among 
septic children (Fig.  1). Survivin protein was positively related to 
HSP90 (r = 0.41, p = 0.02) and TOS (r = 0.85, p = 0.001) and inversely to 
TAC (r = -0.47, p = 0.04). Among non-survivors TOS (909 vs 401 μmol/l), 
HSP90 (761 vs 215 ng/ml), HSP72 (1.65 vs 0.47 ng/ml), and IL-8 (248 vs 
99 ng/ml) were increased compared to survivors (all, p < 0.05).

Fig.  1 Stars indicate significantly higher levels (p < 0.05) in pediatric 
sepsis compared to healthy controls* or trauma**

Conclusion. Antiapoptotic (survivin), inflammatory, innate immunity 
(HSP) and oxidative stress biomolecules are induced, and antioxidant 
capacity repressed, in pediatric sepsis. Early onset exaggeration of these 
responses is related to outcome.
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Introduction. Parameters that can provide insight into ventilation-
perfusion matching can help clinicians understand underlying patho-
physiological processes and guide individual patient care. Pulmonary 
Blood Flow (PBF) provides a measurement of blood flow participating 
in gas exchange. Monitoring of PBF, (cardiac output minus shunt frac-
tion), can help optimize therapy in mechanically ventilated patients. 
The current Reference method to measure cardiac output, are based 
on thermodilution via a pulmonary artery catheter. We introduce a 
novel device–VQm Pulmonary Health Monitor (PHM)™–to measure 
PBF non-invasively and semi-continuously in mechanically-ventilated 
adults.
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Objectives. To evaluate measurements of PBF by means of a new, 
non-invasive cardio-pulmonary health monitor (VQm PHM™, Rostrum 
Medical Innovations Inc., Canada) compared to clinical gold standards.
Methods. We conducted a non-interventional pilot study on mechani-
cally ventilated cardiac patients undergoing cardiopulmonary bypass 
(CPB) to measure PBF from the VQm PHM™ and the gold standard. The 
VQm PHM™ estimates PBF through a modified differential Fick equa-
tion and sequential gas delivery (SGD) technology by administrating 
3-breath inspiratory boluses of  CO2 at an  FiCO2 of 10%. These meas-
urements were compared to PBF obtained from intermittent bolus 
thermodilution cardiac output (TDCO) method and shunt fraction 
estimated from central venous and arterial blood gases with the use of 
the Berggren equation. The Berggren shunt was subtracted from the 
thermodilution derived cardiac output to calculate the Reference PBF 
(Berggren, 1942). Agreement between the VQm PHM™ and Reference 
PBF was assessed by Bland–Altman representation while the trend-
ing ability of the VQm PHM™ was assessed by a polar plot and a four-
quadrant plot analysis.
Results. 13 patients, all male, age 69 (49–85) years, were included in 
this preliminary analysis. The mean difference between paired PBF 
values was 0.1 L/min and the 95% limits of agreement were 1.3 and 
-1.0 L/min (Fig.  1A). The angular limits of agreement were  29° and 
-36°, with a bias of -4° (Fig. 1B) and a concordance rate of 90.3% was 
obtained (Fig.  1C), indicating comparable trending ability between 
VQm PHM™ and our Reference PBF. These preliminary results repre-
sent the first in-human data collected using a new, non-invasive car-
diopulmonary health monitor.

Fig.  1 Agreement between our Reference PBF (TDCO–Shunt) and 
values obtained using VQm PHM™ (panel A), changes between 
sequential PBF measurements obtained using VQm PHM™ PBF and 
our Reference PBF (panel B) and direction of change between VQm 
PHM™ PBF measurements and our Reference PBF (panel C) for 46 total 
measurements

Conclusion. Our preliminary results indicate both good trending and 
agreement between PBF measured using VQm and our Reference 
value calculated as TDCO–Shunt.
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Introduction. Before the epidemic, the working conditions in inten-
sive care units (ICU) were already identified as stressful for profes-
sionals (1,2). The COVID crisis added an additional degree of stress. 
Uncertainty, risk of being contaminated or contaminating others, a 
lack of personal protective equipment for personnel, a shortage of 
healthcare workers trained in intensive care, a lack of specific treat-
ment for the infection, and the wide variability in the course of the 
disease contributed to increase stress perception. Finally, numerous 
ethical and moral dilemmas within the caregiving teams were raised.
Objectives. The objective of the PsyCOVID-ICU research team was to 
evaluate, in a French multicenter and cross-sectional survey, the effec-
tiveness of coping strategies used by ICU professionals to deal with 
the first pandemic wave of COVID-19 in France.
Methods. From 22 April to 13 May 2020, online questionnaires were 
offered in intensive care units of 77 French hospitals. These question-
naires assessed perceived stress [adapted versions of the PS-ICU (3) and 
the Khalid scales (4)], use of coping strategies [Brief-COPE (5,6)] and psy-
chological distress [GHQ-12 (7)]. The intensity of the epidemic for each 
region was defined according to the criteria of the French public health 
agency.
Results. A total of 2,643 ICU professionals (physicians, residents, nurses, 
nurses’ aides, medical students and nursing managers) participated in 
the study. More than half of the caregivers (63.5%) suffered from psycho-
logical distress. The intensity of the epidemic had an indirect effect on 
psychological distress, via the perceived stress score (b = 0.23, 95%-con-
fidence interval [CI] = 0.05, 0.41), and the use of positive reappraisal cop-
ing strategies decreased the relationship between perceived stress and 
symptom severity, b = -0.32, 95%-CI = -0.54, -0.11. None of the other 
coping strategies was found to have a moderating effect. Among the 
six specific stress dimensions measured by the stress scale, the effect of 
the epidemic intensity on mental health was mainly driven by dimen-
sion “Patient- and family-related emotional load” (b = 0.13, 95%-CI = 0.03, 
0.22) and dimension “Care provided in sub-optimal or conflictual condi-
tion”, b = 0.09, 95%-CI = 0.02, 0.18.
Conclusion. Professionals working in areas where the epidemic was of 
high intensity were more affected by stress and psychological distress, 
driven mainly by the emotional and ethical burden. Our study highlights 
the importance to target strategies focusing on positive thinking, nota-
bly in terms of positive leadership approaches by department chiefs and 
nursing managers, could help to mitigate the stress perceived by front-
line healthcare workers in the epidemic context (8).
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Introduction. Intensive care units worldwide are dealing with an 
overwhelming inflow of patients with SARS-CoV2-associated ARDS. It 
has been hypothesized [1] that, in SARS-CoV2 ARDS, two phenotypes 
exist: type L for low elastance, low shunt and low lung weight and type 
H for high elastance, high shunt and high lung weight. It has been sug-
gested [1,2] that these two phenotypes should be distinguished from 
one another because they could benefit from different management 
in ICU in terms of tidal volume, PEEP and prone positioning.
Objectives. We aimed to assess response to prone positioning in 
SARS-CoV2-patients and according to ARDS phenotype.
Methods. This is a single-center study in a French medical ICU.
We included patients receiving mechanical ventilation for SARS-CoV2-
ARDS and undergoing at least one proning session. Patients were 
categorized in the L or H groups according to their respiratory system 
compliance before the 1st proning session: patients with a respiratory 
compliance ≥ 40 mL/cmH2O were classified in the L group.
We considered patients to be prone responders if they verified at 
least one of the following criteria: an increase in PaO2 to FiO2 (PF) 
ratio ≥ 20 mmHg, a PF ratio increase ≥ 20% or a decrease in PaCO2 of 
at least 5 mmHg.
Results. Seventy patients were included in our study. Median age was 
61 ± 12 years and median SOFA on admission was 6 ± 4. Overall mor-
tality was 65%.
Most patients (85%) had low compliance < 40  mL/cmH2O (H group) 
before prone positioning. Respiratory characteristics before prone 
positioning and response to proning are shown in Table  1. Type L 
patients were taller, and consequently received higher tidal volume. 
Tidal volume standardized with predicted body weight were similar in 
both groups.
Most patients (74%) responded to proning according to at least one 
criterion. Patients with high compliance had higher initial PaCO2 and 
a non-statistically significant rate of patients having a PaCO2 decrease 
of 5 mmHg or more.

Table  1 Respiratory parameters before and during prone positioning 
session

All patients 
N = 70

L phenotype 
N = 10

H phenotype 
N = 60

p-value

Height, cm 172 ± 8.98 176 ± 3.75 171 ± 9.39 0.004

Before proning

Vt, mL 397 ± 42 425 ± 34 393 ± 42 0.019

Vt per kg of IBW, mL/kg 6.0 ± 0.6 5.9 ± 0.4 6.0 ± 0.7 0.544

Plateau pressure, cmH2O 27 [26;30] 25 [24;26] 28 [26;30] 0.001

Driving pressure, cmH2O 13 [11;16] 10 [10;10] 14 [12;16]  < 0.001

Compliance, mL/cmH2O 31 [25;35] 43 [42;45] 30 [24;33]  < 0.001

Arterial pH 7.35 ± 0.10 7.23 ± 0.14 7.37 ± 0.07 0.016

PCO2, mmHg 43 ± 7 47 ± 8 42 ± 8 0.089

PF, mmHg 108 ± 30 112 ± 35 108 ± 29 0.691

Response to proning

ΔPlateau pressure, 
cmH2O

0 [-2;1] 0 [-2;0] 0 [-2;1] 0.833

ΔDriving pressure, 
cmH2O

-2 [-3;0] 0 [-1;0] -2 [-3;0] 0.080

ΔCompliance, mL/
cmH2O

3.47 [0;8] 5 [-2;11] 3 [0;7] 0.835

ΔPF 65 ± 77 56 ± 79 66 ± 77 0.707

↗PF > 20 mmHg or 20%, 
N (%)

48 (70) 6 (60) 42 (71) 0.479

↘PCO2 > 5 mmHg, n (%) 13 (19) 4 (40) 9 (15) 0.085

Prone responder, n (%) 51 (74) 8 (80) 43 (73) 1.000

Conclusion. Most patients with SARS-COV2-associated ARDS pre-
sented altered compliance and responded to proning, regardless of 
their initial respiratory system compliance. Further research is needed 
to better understand the determinants of L and H phenotypes and 
their response to prone positioning in terms of PCO2 reduction.
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Introduction. The covid-19 pandemic, which has been affecting for 
mores than a year, has taken its toll in the mental health of multiple 
health workers, specially those in the ICU.
Objectives. The aim of the present study is to describe the incidence 
of burn-out syndrome and anxiety/depression within the ICU workers 
during the covid-19 pandemic in a hospital which ICU material beds 
have doubled.
Methods. This is an observational, cross-sectional study. All of the 
health workers, currently working in an adult Intensive Care Unit in a 
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Regional Hospital, were invited to participate through an anonymous 
online questionnaire, after the first 10 month of the pandemic. We’ve 
used two validated tests: Maslach Burnout Inventory–MBI for the 
burn-out syndrome diagnostic and the Hospital Anxiety and Depres-
sion Scale–HADS for the screening of anxiety and depression, as well 
as asked for demographic data. Statistical analysis: Data was analyzed 
by SPSS v22.
Results. A total of 166 workers were invited to participate obtaining 
a feed-back response of the 52.4% (87 after two weeks in December 
2020. Of the participants, the 55.2% (48) were Nurses, 19.5% (17) Care 
Assistants, 10.3% (9) Hospital Porters, 10.3% (9) Attending physicians 
and 4.6% (4) of Resident physicians. Of all of them the 72.4% (63) were 
women with a mean age of 43.2 ± 10.9 years and the 27.6% (24) were 
men with mean age of 46.1 ± 8.7 years.
Of the 87 participants, 24.1% (21) present all the criteria that defines 
the Burn-out syndrome and the 52.9% (46) present only some of 
them–being classified as “potential case”—. Out of the profession-
als with all the criteria defining the syndrome, the 71.4% (15) were 
nurses, followed by the Attending physicians 19% (4) and the Care 
assistants 9.5% (2). Health workers that had been working within the 
ICU for more than 10 years were the sub-group with more prevalence 
of burn-out syndrome, 47.6% (10), and the sub-group of workers that 
started working within the pandemic i.e., less than a year working in 
ICU, 33.33% (7).
Furthermore, a total of 53% (46) participants were considered 
“potential cases” because the presented some of the characteristic 
of the syndrome described in the MBI, especially frequent the “emo-
tional exhaustion” subscale, being in high levels in 50% (43) of the 
participants.
Regarding the HADS, 48.3% (42) of the asked workers present clini-
cally diagnosed Anxiety, with higher prevalence within the Nurses and 
Care assistants–54.7% (23) and 24% (1) respectively –. It’s worth men-
tioning that the total of respondent Resident doctors had Anxiety. In 
the depression scale, we have detected 9 cases (10.3%)–4 within the 
Nurses, 3 within Care Assistants and 2 within Attending physicians –.
Conclusion.

  •  The incidence of the Burn-out syndrome was higher than previ-
ously considered, being affected 1 in 4 ICU workers.

  •  The “emotional exhaustion” subscale in the MBI was in high rank 
in most of the respondents.

 •  Half of the questioned professionals had anxiety criteria and 1 in 
10 depression criteria, both of them being more prevalent within 
the Nurses.

000716 
Differences in resting energy expenditure among critically ill 
intubated COVID‑19 patients according to age group
D.  Karayiannis1; A.  Maragkouti2; T.  Mikropoulos2; A.  Sarri2; A.  Kanavou3; 
G.  Adamos2; A.  Mantelou2; T.  Pitsiolis2; M.  Riga2; A.  Kotanidou2; Z.  Mastora2

1Clinical nutrition, Evaggelismos, Athina, Greece; 21st department 
of critical care medicine & pulmonary services, Evangelismos Hospital, 
Medical School, National and Kapodistrian University of Athens, Athens, 
Greece; 3First department of critical care medicine and pulmonary ser-
vices, Evaggelismos, Athina, Greece 
Correspondence: D. Karayiannis
Intensive Care Medicine Experimental 2020, 9(1): 000716

Introduction. Although there are some data published regarding 
resting energy expenditure (REE) of critically ill intubated patients with 
Covid-19 (1,2) the effects of various factors that exert influence on REE 
such as age have not been clarified yet.

Objectives. This study described REE of intubated patients with 
COVID-19 during their first 14  days of hospitalization and explores 
whether patients’ age group (> 65 vs < 65 years) is an independent fac-
tor in determining energy needs.
Methods. Resting energy expenditure (REE) values were evaluated 
among critically ill intubated COVID 19 patients until 14th day of inten-
sive care unit stay (ICU-S) by indirect calorimetry, using a medical 
device to determine energy needs (Cosmed Q NRG +). All measure-
ments were performed according to guidelines from a task force of 
medical experts from the European Society of Intensive Care Medicine 
in the international calorimetry study initiative (ICALIC) project (3,4). 
Data normality was assessed using the Shapiro Wilk test. REE values 
were expressed as median values (interquartile range, IQR). Mann Whit-
ney U test was used to for comparison of REE values between accord-
ing to age group, at certain time points (days), while generalized linear 
models were used to test associations between REE and patients’ age 
group.
Results. 21 adult COVID-19 patients (54.2% male, 31.4% obese, 
51.7% > 65  years) requiring mechanical ventilation were assessed pro-
spectively. REE was negatively and significantly associated with age 
(Spearman rho = -0,28), indicating a gradual decrease of energy needs 
according to age group. Individuals in the age group > 65  years had 
lower median REE values compared to those in the age group < 65 years, 
during their 7th (1731 vs 1950 kcal/day, p = 0.077) and 14th day of hospi-
talization, respectively (1910 vs 2350 kcal/day, p = 0.011). After adjusting 
for comorbidities, gender, type of nutrition support (enteral vs paren-
teral nutrition) and neuromuscular blockade administartion (yes or no), 
people < 65  years of age were significantly more likely to experience 
increased energy expenditure (> 30 kcal/kgr body weight) compared to 
those > 65 years of age (RR = 1.52, 1.22–1.83, p < 0.001).
Conclusion. In this project, we identified the energy needs of critical ill 
COVID-19 intubate patients until 14 th day of intensive care unit stay and 
highlighted that age seems to be an important determinant of resting 
energy expenditure values.
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Introduction. Endothelial damage is associated with worse prognosis 
and organ failure in sepsis, trauma and acute myocardial infarction (1, 
2). How endothelial damage relates to patient-important outcomes in 
acute respiratory failure is undetermined.
Objectives. To determine if higher levels of Syndecan-1 (3, 4), soluble 
Thrombomodulin (sTM) (5, 6) and Platelet Endothelial Cell Adhesion 
Molecule-1 (PECAM-1) (7, 8) are associated with lower rates of libera-
tion from mechanical ventilation (LFMV) or all-cause mortality.
Methods. From a prospective, single-center, cohort study, we 
included patients receiving mechanical ventilation on the 1st day in 
the intensive care unit and followed them for 30  days. We grouped 
patients in to three groups according to quartiles of Syndecan-1, 
sTM and PECAM-1 levels respectively (Group 1 = 1st quartile, Group 
2 = 2nd & 3rd quartile, Group 3 = 4th quartile). We analyzed the rate 
of LFMV along with the rate of dying prior to LFMV using Cox-regres-
sion and report the results as adjusted cause-specific hazard rates (HR) 
with 95% confidence intervals (95% CI) (9). We adjusted for gender, 
age, a history of chronic obstructive pulmonary disease, septic shock, 
a history of heart failure, PaO2/FiO2-ratio, respiratory infection, acute 
kidney injury and bilirubin. The rate of death from any cause was ana-
lyzed with Cox-regression and controlled for the same variables as the 
primary analysis.
Results. Of 459 patients, 309 were liberated from mechanical ven-
tilation and 98 died before LFMV. 163 patients died within 30 days. 
sTM (HR 0.53 for 4th vs. 1st quartile [95% confidence interval (CI) 
0.35–0.78, p < 0.01]) was associated with a lower rate of LFMV within 
30 days (Fig. 1). Syndecan-1 (HR 1.10 for 4th vs. 1st quartile [95% CI 
0.77–1.57, p = 0.60]) and PECAM-1 (HR 0.86 for 4th vs. 1st quartile 
[95% CI 0.60–1.22, p = 0.39]) were not (Fig. 1). Nevertheless, patients 
with a PECAM-1 in the 4th quartile had a lower rate of LFMV within 
the first 5  days of ICU admission (HR 0.52 for 4th vs. 1st quartile 
[95% CI 0.32–0.84, p = 0.01]). For sTM (HR 0.37 for 4th vs. 1st quartile 
[95% CI 0.22–0.63, p < 0.01]) the effect was also largest during the 
first 5  days, whereas for Syndecan-1 (HR 0.94 for 4th vs. 1st quar-
tile [95% CI 0.60–1.48, p = 0.8]) there was still no effect. Syndecan-1 
and PECAM-1 were associated with the rate of dying prior to LFMV 
(Fig.  1). All three biomarkers were associated with 30-day all-cause 
mortality (Fig. 1).

Conclusion. In acute respiratory failure, endothelial damage is 
associated with both a lower rate of liberation from mechanical 
ventilation and higher all-cause mortality. The results suggest that 
endothelial damage is an important factor behind the development 
of acute respiratory failure.
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Introduction. The North Estonia Medical Centre Foundation is one of 
the leading health care institutions in Estonia and a driver of innova-
tion in the health sector. The aim of the organisation is to raise patient 
safety to an important place in all activities (4). International studies 
indicate a lack of a systemic structure for nursing handover (1). The 
data of the Joint Commission International (JCI), indicates that deficient 
nursing handovers account for 80% of all adverse events (2) and only 
8% of health care higher education institutions teach nurses, official 
nursing handover (3). The JCI has created quality requirements for 
ensuring the safety of the patient (2), based on which different quality 
standards (1).
Objectives. Development and application of a standardised nursing 
handover for the nurses of the Centre of Intensive Care of the North 
Estonia Medical Centre Foundation.
Methods. The aim was achieved by using a qualitative research 
method. The theoretical framework for the development project was 
created by describing evidence based scientific articles relevant to 
the field, written in English, which provided an overview of stand-
ardised nursing handover, as well as the factors affecting the nursing 
handover. The research was based on the model of change of Burke 
and Litwin, which described the activities of the planning and imple-
mentation process of changing an organisation. An observational 
study was used as the data collection method, during the period 
09.07.2020–23.07.2020, for mapping the bottlenecks in the depart-
ment III of the Centre of Intensive Care of the North Estonia Medical 
Centre Foundation.

https://doi.org/10.1111/aas.13797
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Results. The analysis of the data of the observational study revealed 
the bottlenecks of the nursing handover. No information was for-
warded concerning the need for isolation and occurrence of allergies 
in 97% of the cases, there was a complete lack of identifying patients, 
according to the requirements. 17% of nurses forwarded information 
concerning the close ones of the patient. A checklist in Estonian was 
compiled called STOP–Situation (Situatsioon), Background Informa-
tion (Taustinformatsioon), Situation Evaluation (Olukorra hindamine), 
Day Plan (Päevaplaan), suitable to the intensive care department pro-
file, relying on the the SBAR standard (Situation, Background, Assess-
ment, Recommendations).
Conclusion. The standardised checklist STOP, reflects the condition 
of the patient as a whole, by organ systems. It has a systematic struc-
ture, providing informative insights and reducing the probability of 
error occurrence. Universities and hospitals must invest in the training 
activities of health care employees, in order to ensure a quality nurs-
ing handover. The confirming of the teaching of nursing handover 
into the curriculum of health care of the university, allows students 
to develop and practice required communication skills, to be better 
prepared for their future roles. Increasing awareness gives nurses a 
greater professional satisfaction and feeling of security, through which 
are improved team work and patient centred nursing care.
The standardisation of nursing handover, together with the applica-
tion of a checklist STOP in an electronic environment, gives a better 
possibility for verbally forwarding more complex information, reduces 
handover mistakes connected with unreadable handwriting and 
increases the quality of nursing assistance.
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Introduction. Trauma-induced shock is characterized by endothelial 
activation, leading to increased endothelial permeability, resulting in 
edema formation and contributing to multiple organ failure (MOF). 
The underlying mechanisms are not entirely understood. Sphingo-
sine-1-phosphate (S1P) is a signaling lipid involved in maintaining 
endothelial barrier function. We hypothesized that S1P levels are 
reduced in severely injured patients with organ failure and that aug-
menting S1P reduces endothelial permeability.

Objectives. To investigate the role of S1P in trauma-induced organ 
failure by measuring S1P levels in trauma patients and to investigate 
the effects of S1P on thrombin induced endothelial permeability 
in vitro.
Methods. From 23 severely injured trauma patients who developed 
MOF within 48  h (defined as a SOFA score ≥ 6), blood was sampled 
at emergency department admission, 1 day, and 3 days after trauma. 
Plasma S1P concentrations were measured by ELISA. For cell studies, 
human microvascular lung endothelial cells were seeded on tran-
swells and stimulated with thrombin (15 IU/mL) or vehicle. Cells were 
incubated with S1P (1 µM), fingolimod (FTY720 = S1P agonist) (1 µM) 
or W146 (S1P antagonist) (1 µM). In the upper compartment, FITC-dex-
tran (70 kDa, 5 mg/mL) was added. To assess endothelial permeability, 
FITC-dextran leakage to the lower compartment was measured 3 and 
6 h later.
Results. The median age of the patients was 62 (IQR 54–67) of which 
78.3% were male. Median injury severity score was 29 (25–36), ICU 
length of stay was 10  days (4–18) and 28-day mortality was 17.4%. 
S1P levels decreased significantly in the first day after trauma (1.77 µM 
(0.50) vs 1.57 (0.45) µM, p = 0.043) and showed a trend towards 
recovery 3 days after trauma (1.57 (0.45) µM vs 1.71 (0.49), p = 0.056). 
In  vitro, supplementation with S1P in thrombin stimulated endothe-
lial cells reduced FITC-dextran leakage compared to thrombin only 
(165.52  µg/mL (14.88) vs 123.42  µg/mL (32.33) p = 0.014). Similarly, 
fingolimod (237.25  µg/mL (57.85) vs 155.12  µg/mL (27.66), p < 0.001) 
reduced endothelial permeability while incubation with W146 showed 
no difference 3  h after thrombin stimulus (187.04  µg/mL (28.76) vs 
195.91 µg/mL (49.23), p = 1.000).
Conclusion. S1P levels in trauma patients developing MOF decreases 
in the first 24  h after injury. Augmenting S1P availability improved 
endothelial barrier function in  vitro. Therefore, S1P may play a role, 
at least partly, in mitigating endothelial permeability and subsequent 
progression of MOF. Further research should delineate whether S1P is 
a novel therapeutic target to reduce trauma induced organ failure.

Fig. 1. Effects of S1P (A) and FTY720 (B) on thrombin induced per-
meability in an in vitro transwell model

http://www.jointcommissioninternational.org
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Introduction. Different international and national guidelines exist 
for evaluating patients undergoing elective surgery. There is a wide 
consensus that proper implementation of clinical guidelines can sig-
nificantly improve patient outcome. However, few clinical studies exist 
to assess how well these recommendations are followed in day-to-day 
practice. Past surveys have indicated a generally poor adherence to 
current guidelines [1,2]. Here, we present the results of a retrospective 
study to evaluate the preoperative management of 2000 patients that 
underwent elective surgery as part of an ongoing project to imple-
ment an electronic decision support system (DSS).
Methods. After ethical approval (ethics committee number 450/20 
S-EB, ClinicalTrials.gov ID NCT04843202), a total of 2000 patients 
who underwent elective non-cardiac surgery between June 2018 
and June 2020 were randomly selected and their data extracted 
from the electronic premedication protocol for retrospective evalu-
ation. Eligibility criteria included an age of 18 or older, as well as a 
planned surgery classified as elective. The patient population con-
sisted of 57.1% (n = 1142) male and 42.9% (n = 858) female patients. 
Mean age was  55.4 (SD = 17.8), mean  BMI was  26.3 (SD = 4.9), pro-
portions of patients’ ASA-scores I through IV were 21.8% (n = 435), 
44.8% (n = 895), 32.5% (n = 651) and 0.9% (n = 19) respectively. The 
attained data from each premedication questionnaire was entered 
into a newly developed software which then presented the appro-
priate guideline recommendations applicable for the particular 
case. Included in the tool at the time of the study were the current 
guidelines of the European Society of Anaesthesiology (ESA) [3,4] 
and of the German Society for Anaesthesiology and Intensive Care 
Medicine (DGAI) [5]. By comparing the original premedication docu-
mentation with the outputs of the software, guideline compliance 
was assessed. For evaluation, guideline recommendations were 
grouped together according to the aim of the specific recommen-
dation, for example comments that advised for an ECG to be per-
formed, resulting in 17 subgroups.
Results. In total, 9774 individual recommendations occurred of which 
around 81% (n = 7955) originated from ESA guidelines. 46.5% of all 
recommendations were correctly followed with the overall rate of 
adherence being 44.9% in ESA and 53.5% in DGAI recommendations. 
Among ESA comments, grade 1 recommendations had a better rate 
of adherence than grade 2 comments (64.1% vs. 38.5%). When group-
ing together recommendations that target the same procedures, the 
largest ones were those for renal values (17.8%), ECG (16.0%) and 
haemoglobin (11.6%). Groups with the best rate of adherence were 
imaging stress testing (86.1%, 62/72), ECG (78.2%, 1221/1562) and 
haemoglobin (71.3%, 811/1138). Worst adherence was observed in 
coronary angiography (0%, 0/15), spirometry (4.2%, 15/353) and oxi-
metry (11.4%, 49/428) groups. In the patient population, better adher-
ence rates were associated with a higher ASA score (24% vs. 41% vs. 
52% vs. 66%), a lower BMI (54% in BMI < 30 vs. 36% in BMI > 30), a 

higher risk surgery (46% in low and medium risk surgery vs. 61% in 
high-risk surgery) and a higher age (35% in patients < 65 y/o vs. 56% in 
patients > 65 y/o). No significant differences were observed between 
male and female patients, smokers and non-smokers and alcoholics vs. 
non-alcoholics.
Conclusion. With around every second recommendation being fol-
lowed, overall guideline adherence is consistent with self-assessment 
of anesthesiologists in former studies. However one possible reason 
for weak guideline adherence in our study could be due to the ret-
rospective study design. A personal discussion with the patient, the 
content of which was not fully documented on the premedication 
sheet, may have rendered one or another guideline recommenda-
tion obsolete. In general, guidelines published by the DGAI had a bet-
ter adherence than ESA guidelines. Probable contributing factors are 
national guidelines tending to be more commonly known due to the 
familiar language, as well as the fact that the German publication com-
pared with latest European releases relies more on graphs and tables 
rather than text, which improves readability. Wether implementation 
of a DSS improves adherence or not, as well as how high dependency 
might be, is subject to evaluation through an ongoing prospective 
study and remains to be shown.
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Introduction. Lactate is an established prognosticator in critical care. 
However, there still is insufficient knowledge about its role in predict-
ing outcome in COVID-19. This especially concerns older patients who 
have been affected most by that condition during the initial surge in 
2020.
Methods. This prospective international observation study (The COVIP 
study) recruited ICU 2860 patients aged 70 years or older (ClinicalTRi-
als.gov ID: NCT04321265) 70 years and older admitted with COVID-19 
disease from March 2020 to February 2021. In addition to serial lactate 
values (arterial blood gas analysis), we have recorded an electronic 
database with several parameters including SOFA score, ICU proce-
dures, limitation of care, length of stay in the ICU, and ICU mortality. A 
lactate concentration ≥ 2.0 mmol/L at baseline as abnormal.
Results. In total 2860 patients were analysed. In most patients (68%), 
serum lactate was less than 2  mmol/L. Elevated baseline lactate 
resulted in significantly higher ICU mortality (71% vs. 57%, p < 0.001). 
In the multivariable analysis, the maximum lactate concentration 
on day one was independently associated with ICU mortality (aOR 
1.06 95%CI 1.02–1.11; p = 0.007), 30-day-mortality (aOR 1.07 95%CI 
1.02–1.13; p = 0.005) and 3-month-mortality (aOR 1.15 95%CI 1.08–
1.24; p < 0.001) after adjustment for age, sex, SOFA, and frailty. In 859 
patients with baseline lactate ≥ 2  mmol/l sufficient data to calculate 
the difference between maximal levels on day 1 and 2 (∆ serum lac-
tate) was available. Falling lactate was inversely associated with ICU 
mortality (OR 0.63 95%CI 0.46–0.87; p = 0.004) and remained so after 
multivariate adjustment for SOFA, age, CFS and sex (aOR 0.60 95%CI 
0.42–0.85; p = 0.004).
Conclusion. In critically ill old intensive care patients suffering from 
COVID-19, lactate and its kinetics are valuable tools for outcome pre-
diction. However, most critically ill old COVID-19 patients had normal 
serum lactate on admission.
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Introduction. Success or failure of the spontaneous breathing trial 
(SBT) is defined by objective and subjective criteria of acute res-
piratory failure (ARF).(1) Although dyspnea is a key symptom of ARF, 
dyspnea is not considered as common criteria of SBT success or fail-
ure. Here, we assessed dyspnea during SBT. Our first objective was 
to determine whether dyspnea is a reliable criterion of weaning suc-
cess or failure. Our second objective was to quantify during SBT the 
relationship between dyspnea and the respective electromyographic 
activity (EMG) of the diaphragm (EMGdi) and of the Alae nasi (EMGan), 
an extradiaphragmatic inspiratory muscle.
Methods. Patients hospitalized in an intensive care unit and in whom 
a SBT was initiated by the physician in charge were included in the 
study. Were continuously recorded during the 30-min SBT or until SBT 
failure: airway flow and pressure, EMGdi with nasogastric probe and 
EMGan with surface electrodes. Dyspnea intensity was assessed by the 
Dyspnea—Visual Analogic Scale (Dyspnea-VAS) at initiation and end 
of the SBT. At the end of the SBT, patients were classified as success or 
failure.(1).
Results. Thirty-one patients were included, 71% male, aged (median 
[interquartile range]) 65 [61–71] years, SAPS2 53 [37–74]. They were 
invasively mechanically ventilated for 6 [3–10] days. Seventeen 
patients succeeded SVT. Baseline Dyspnea-VAS was similar in patients 
who succeeded (0 [0–2]) and in those who failed (2 [2–4] cm, p = 0.18) 
SBT. Dyspnea-VAS at the end of SBT was lower in patients who suc-
ceeded (0 [0–4] vs 10 [8–10] cm, p = 0.03). The increase in Dysp-
nea-VAS was lower in those who succeeded (0 [0–1] vs 6 [4–8] cm, 
p = 0.01). The area under the curve of Dyspnea-VAS was 0.909. Dur-
ing SBT, the EMGan increased was lower in patients who succeeded 
(0.93 [0.6–1.1] vs 1.43 [0.91–2.4], p = 0.01). The EMGdi increased was 
lower in patients who succeeded (0.87 [0.62–1.64] vs 1.87 [1.20–2.92], 
p = 0.02). The increase of Dyspnea-VAS was significantly correlated to 
the increase in EMGan (Rho = 0.43 [0.05 ‒ 0.71], p < 0.05), but was not 
correlated to EMGdi (Rho =—0.26 [- 0.68–0.28], p = 0.33).
Conclusion. During an SBT, dyspnea is a reliable marker of weaning 
success and failure, suggesting that Dyspnea-VAS could be used as a 
monitoring tool of SBT. In addition, Dyspnea seems to be more closely 
related to the EMG activity of extradiaphragmatic inspiratory muscles 
than the diaphragm.
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Introduction. Traumatic brain injury (TBI) is a worldwide health issue 
that is the leading cause of death and disability in people under forty 
(1, 2). TBI research has improved our understanding of the patho-
physiological processes underlying TBI, giving rise to potential new 
therapies. However, no specific treatments have been found to have 
positive effects on outcomes for patients (3). The development of 
Neurocritical Care Unit (NCC) and parameter guided therapy to melio-
rate the potentially devastating effects of secondary brain injury have 
demonstrated positive improvements to patient mortality rates and 
neurological recovery post TBI (4, 5). Length of stay, which is often 
used as a surrogate marker for the quality of care, varies between 
studies that have examined TBI patients cared for in a dedicated NCC 
compared to those, cared for in a General Critical Care unit (GCC) (6, 7). 
The extended Glasgow Outcome Score (GOS-E) (8).is a validated tool 
for stratifying neurological recovery post TBI. It is the most widely used 
disability tool in TBI research and has been demonstrated to have 
good correlations with other psycho-cognitive assessments (9).
Objectives. The aim of this study is to determine whether there is a 
difference in outcome for patients who have sustained a TBI and cared 
for in a dedicated NCC or a GCC unit. The hypothesis is that there will 
be a difference in patient outcomes when comparing the four dif-
ferent units and that the TBI patients cared for on the NCC will have 
better outcomes than those patients cared for on the GCC units. 
Therefore the null hypothesis is that there will be no difference in 
patient outcome when comparing NCC to GCC.
The primary outcome of this study will be the GOS-E score at 28 days 
and three months.
The secondary outcomes will be hospital and Critical care length of 
stay and mean days ventilated.
Methods. Single centre retrospective longitudinal cohort study 
that used data collated from the Intensive Care National Audit and 
Research Centre (ICNARC) database. The GOS-E was scored for each 
patient at twenty-eight days, three months. The score was calcu-
lated by the researcher using the electronic patient record. Statistical 
analyses were conducted using Statview. All data are expressed and 
displayed as mean ± standard deviation (SD) unless otherwise stated. 
Results were compared using analysis of variance (ANOVA). All P-val-
ues are quoted after Bonferroni corrections (where appropriate), and 
corrected P-values < 0.05 were considered significant.
Results. In total 396 patients were admitted to the four co-located 
Critical Care units following TBI, situated at a tertiary neurosciences and 
major trauma centre in the West Midlands over two years. The primary 
outcomes of GOS-E, no statistical difference was detected compar-
ing the NCC to the three GCCs at 28 days (p = 0.4539) or three months 
(p = 0.2431). Multi-variate analysis of the secondary outcomes detected 
no statistical difference for critical care length of stay (p = 0.2233),hospi-
tal length of stay (p = 0.2272), and number of days ventilated (p = 0.427).
Conclusion. The research study conducted demonstrated no statistical 
difference in the primary and secondary outcomes comparing the NCC 
to the 3 GCCs in Europe’s largest co-located Critical Care unit. This is 
attributed to the implementation of a protocol-driven therapy guideline 
in all 4 Critical Care Units. This has resulted in standardised practice in the 
management of ICP and CPP post TBI and reduced variability in patient 
outcomes. The results support the use of protocol-driven therapy guide-
lines in the management of patients with TBI.
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Introduction. Critically ill patients frequently suffer from hemody-
namic (HD) instability, basically driven by decreased preload, cardiac 
contractility or afterload, or a combination of those. Since peripheral 
arterial blood pressure waveforms hold information on both cardiac 
and vascular function, we hypothesized that these signals allow to 
distinguish underlying causes of HD instability, which is relevant for 
guidance of HD treatment.
Objectives. To investigate whether peripheral arterial waveform 
morphology differs between distinct causes of HD instability.
Methods. In this in-silico experimental study, we used ‘Aplysia Car-
dioVascular Lab’, a closed-loop lumped parameter model to study 
patient-specific hemodynamics [1]. We defined a 60-year-old indi-
vidual with normal physiology as control. We simulated HD insta-
bility based on well-defined preload, contractility and afterload 
reduction by stepwise decrease of these three input variables sepa-
rately: blood volume (2%-steps), left ventricular contractility and 
systemic vascular resistance (both 5%-steps). The peripheral arte-
rial waveforms were analysed using MATLAB® software. We defined 
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45 features describing the waveform morphology, such as absolute 
and relative pressure, and slopes of different parts of the waveform. 
The calculated features were used as input for a principle compo-
nent analysis (PCA), to quantitatively analyse the variance in wave-
form morphology between the underlying causes.
Results. A total of 50 waveforms were simulated and analysed. The 
arterial waveforms of the control and of three hemodynamic insta-
bility cases all with a MAP of 60 mmHg, are shown in Fig. 1. During 
hemodynamic instability the waveform changed characteristically 
and it was possible to differentiate between the three causes based 
on the morphology. The waveform features describing this morphol-
ogy were further investigated with PCA: the first principle compo-
nent explained 94% of the variance in the features and a second 
explained 5%. Shown in more detail in Fig.  2, the three underlying 
HD instability causes can be distinguished from each other using 
only the first two principle components. Features with the highest 
correlation with these principle components are describing the sys-
tolic upstroke and downstroke, and anacrotic and dicrotic notches 
of the waveforms.

Conclusion. In this simulation study we identified distinct periph-
eral arterial waveform morphologies that distinguish between 
deficits in preload, contractility and afterload during HD instability. 
This sets the stage for personalised clinical decision support based 
on arterial line tracings to optimise HD treatment in critically ill 
patients.
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Introduction. The occurrence of organ failure in elderly ICU patients dur-
ing the pandemic are seldomly reported in papers from this pandemic, 
although have been suggested as a triage criterium.

Objectives. This study is a part of the COVIP, a prospective clinical study 
conducted by the VIP network within the HSRO section of ESICM, with 
the aim to study the elderly ICU patients during the pandemic. Organ 
failure (OF) assessment was a part of the study. Our aim is to describe 
the occurrence of OF at admission and the short-term outcomes of our 
patients.
Methods. Study period was from mid-March 2020 until January 2021, 
using an online Case Record Form (1). Participating countries were 
responsible for obtaining National Ethical Clearance. At ICU admis-
sion all patients were scored using the Sequential Organ Dysfunction 
Assessment (SOFA) score (2), within the first 24 h. Organ failure (OF) was 
described as any individual SOFA score > 2. Frailty was obtained using 
the clinical frailty scale (CFS). Common ICU procedures (mechanical/
non-invasive ventilation, use of vasoactive drugs and renal replacement 
therapy) were registered as well as their start and duration. Outcome 
was measured as 30 days mortality.
Results. In total 3383 patients were admitted to 207 ICUs in 35 coun-
tries. Mean age was 76.9 years and 69.6% were male. Table 1 reveals the 
individual SOFA scores in the patients. Acute respiratory (55%) and circu-
latory failure (31%) were most prevalent. Very few had hepatic or coagu-
lation failure (< 1%). The mean SOFA score was 5.7 and Fig. 1 reveals the 
distribution of sum SOFA score. Overall, 30-day survival was 50.8%.

The occurrence of organ dysfunction and failure (SOFA score)

SOFA 
score

Respira-
tory

Circula-
tory

Renal CNS Hepatic Coagula-
tion

1 167 397 723 533 303 480

2 1123 82 363 194 97 182

3 1041 489 114 130 9 24

4 824 561 119 181 3 5

Sum 
failure

1823 
(55.1%)

1050 
(31%)

233 
(6.9%)

311 
(9.2%)

12 (0.4%) 29 (0.9%)

Conclusion. Most patients had severe respiratory or circulatory fail-
ure but comparatively few with other OF. Deterioration beyond the 
first day in hepatic and coagulation functions cannot be ruled out 
(3). SOFA score was inversely correlated with 30-day survival and a 
score of ≥ 10 was associated with survival < 20%. Our study confirms 
that severe acute OD is important to understand short-term mortal-
ity in elderly ICU COVID-19 patients.
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Introduction. Fluid overload is a common condition in intensive care 
unit (ICU) patients and a risk factor for organ dysfunction and death 
(1–4). Loop diuretics are the predominant way to treat fluid overload 
(5), but evidence of benefits, timing, dosing, and harms appear sparse.
Objectives. In this systematic review we assessed benefits and harms 
of loop diuretics in ICU patients with fluid overload. Primary outcomes 
were all-cause mortality, health-related quality of life, and number of 
patients experiencing one or more serious adverse events (SAEs).
Methods. Systematic review with meta-analysis of randomised clini-
cal trials assessing the effect of loop diuretics versus placebo/no inter-
vention/other diuretics/different doses of loop diuretics in adult ICU 
patients with fluid overload. We adhered to our published protocol (6), 
the Cochrane Handbook, and used an eight step procedure to assess if 
the threshold for clinical significance were crossed (7), conducted Trial 
Sequential Analysis (TSA) to control for random errors, assessed the 
certainty of evidence with GRADE, and reported the review according 
to PRISMA.
Results. We included 10 trials (804 participants), all at high risk of bias. 
The trials assessed three comparisons: 1) loop diuretics vs. placebo/ 
no intervention/standard of care; 2) loop diuretics vs. loop diuretics 
in other doses; and 3) loop diuretics vs. other diuretics. Analyses were 
only possible for comparison 1. Meta-analysis showed no evidence of 
a difference of loop diuretics vs. control on all-cause mortality (RR 0.72; 
95% CI 0.49 to 1.06; I2 = 0%; 4 trials, 359 patients; TSA-adjusted CI 0.15 
to 3.48 with only 11.5% of diversity-adjusted required information size 
achieved; very low certainty of evidence). No data were reported on 
health-related quality of life. Meta-analysis showed fewer SAEs in the 
loop diuretic group compared with the control but the TSA adjusted 
result was not significant (RR 0.81; 95% CI 0.66 to 0.99; I2 = 0%; 6 trials, 
476 patients; TSA adjusted CI 0.5 to 1.20 with only 34.7% of the diver-
sity-adjusted required information size achieved; very low certainty of 
evidence).
Conclusion. The evidence for treating fluid overload in ICU patients 
with loop diuretics is sparse and the certainty of evidence is very low 
and inconclusive.
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Introduction. Physical impairments after intensive care (ICU) are 
well-documented by statical evaluations of strength and by six-
minute-walk-distance. However, data on aerobic exercise capacity as 
assessed with cardiopulmonary exercise testing (CPET) in long-term 
ICU-survivors are scarce.
Objectives. To describe aerobic exercise capacity in 5-year ICU-sur-
vivors as compared to healthy controls and to assess the association 
between severity of organ failure in ICU and exercise capacity up to 
5-years follow-up.
Methods. Secondary analysis of the EPaNIC follow-up cohort [1–3]
(NCT00512122) including 433 patients screened with CPET between 
1 to 5-years following ICU admission. Aerobic exercise capacity 
in 5-year ICU survivors (N = 361) was compared to demographi-
cally matched controls (N = 49). We described the prevalence of 
abnormal exercise capacity, defined as peak oxygen consump-
tion (VO2peak) < 85% of predicted maximal oxygen consumption 
(%predVO2max) in maximal CPETs (defined as respiratory exchange 
ratio > 1.05), and identified exercise limiting factors. To study the 
association between severity of organ failure, quantified as the 
maximal Sequential Organ Failure Assessment score during ICU-
stay (SOFA-max), and aerobic exercise capacity as assessed with 
VO2peak, a linear mixed model was built, adjusting for predefined 
confounders and including all follow-up CPET studies.
Results. Aerobic exercise capacity was lower in 5-year follow-up 
patients than in controls (VO2peak: 24.0 ± 9.7  ml/min/kg versus 
31.7 ± 8.4  ml/min/kg, p < 0.001; %predVO2max: 94% ± 31% ver-
sus 123% ± 25%, p < 0.001; VO2AT: 15.3 ± 8.7  ml/min/kg versus 
18.5 ± 6.0  ml/min/kg, p = 0.015; %predVO2max: 55% ± 16% versus 
71% ± 21%, p < 0.001). Abnormal exercise capacity was present in 
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118/313 (37.7%) patients versus 1/48 (2.1%) controls, p < 0.001. Mus-
cular limitation frequently contributed to impaired exercise capac-
ity at 5-years [71/118 (60.2%)]. SOFA-max independently associated 
with VO2peak throughout follow-up.
Conclusion. Critical illness survivors often display abnormal aerobic 
exercise capacity, frequently involving muscular limitation. Severity 
of organ failure throughout the ICU stay independently associates 
with these impairments.
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Introduction. Premenopausal female sex is suggested to provide 
a survival advantage in response to traumatic injury that is attrib-
uted to protective effects of estrogen on endothelial and coagula-
tion disturbances[1]. However, previous studies report contradictory 
results.
Objectives. To compare markers of endothelial activation and 
fibrinolysis between male and female trauma patients of different 
age groups.
Methods. This study is performed as part of the prospective, multi-
center, Activation of Coagulation and Inflammation in Trauma (ACIT) 
trial. All trauma patients ≥ 18 years with full trauma team activation 
were included between January 2008 and April 2015. Exclusion cri-
teria were penetrating trauma, traumatic brain injury (TBI) defined 
as an abbreviated injury score (AIS) of head and neck ≥ 3 and total 
other AIS < 3, administration of > 2L i.v. fluids before hospital admis-
sion, hospital arrival > 2 h after injury or burns covering > 5% of the 
body.

Trauma patients were divided in the following three cat-
egories: male patients < 45, female patients < 45, and female 
patients ≥ 45 years of age. At hospital admission, blood was drawn 
for analysis of von Willebrand factor antigen (vWF:ag) and throm-
bomodulin (TM) as markers for endothelial activation and D-dimer, 
plasmin antiplasmin complexes (PAP) and tissue plasminogen acti-
vator (tPA) as markers for fibrinolysis. Groups were compared using 
a Kruskal Wallis test, followed by a Dunn’s post hoc test.
Results. In total, 743 patients were enrolled. Groups did not differ in 
injury severity or shock indices (Table 1). Compared to males, early 
mortality was significantly higher in the female ≥ 45 group, but not 
in female < 45 patients.
Levels of vWF:ag and TM were lower in both the female < 45 and 
female ≥ 45 group when compared to men, but not different 
between the female age groups.
Female ≥ 45 patients showed increased PAP and tPA levels com-
pared to female < 45 patients, and increased PAP levels compared 
to male < 45 patients. Although D-dimer levels were also higher in 
female ≥ 45 patients, this increase was not statistically significant.
Table  1. Baseline characteristics, endothelial and fibrinolysis mark-
ers. Data reported as median (IQR) unless otherwise specified.

Variable Male < 45
N = 485

Female < 45
N = 119

Female ≥ 45
N = 139

p value

Age 29 (22–36) 29 (22–35) 64 (54–74)  < 0.01

ISS 17 (9–29) 14 (7–29) 17 (9–29) 0.091

Lactate 
(mmol/L)

2.1 (1.3–3.4) 2.0 (1.3–3.1) 2.1 (1.3–3.3) 0.73

Base Excess 
(mEq/L)

-1.5 (-4.1–0.4) -2.1 (-5.3—- 
0.2)

-1.6 (-5.4–0.7) 0.16

Mortality, 
12 h, %

2.3% 1.7% 6.5% 0.024

vWF:ag (IU) 228.2
(160.2–293.5)

186.0
(140.0–252.1)

208.0
(161.2–274.1)

 < 0.01

TM (ng/mL) 5.7 (4.1–10.4) 4.4 (2.9–13.7) 4.1 (3.2–7.2)  < 0.01

D-dimer (ng/
mL)

13,724.0
(3324.5–

42,305.8)

13,480.0
(2780.0–

56,089.0)

20,365.0
(5121.8–

68,073.8)

0.062

PAP (µg/L) 3284.3 (1546.1–
7034.8)

2797.9 
(1548.8–
6606.4)

4779.8 
(2178.8–
12,376.2)

 < 0.01

tPA (ng/mL) 12.4 (7.0–19.1) 8.3 (4.4–13.7) 13.9 
(9.1–21.4)

 < 0.01

Conclusion. This study shows that female patients ≥ 45  years of age 
have an increased risk of mortality compared to female and male 
patients < 45  years of age, associated with an increase in markers of 
fibrinolysis. Reduced endothelial activation as observed in women 
did not provide a survival benefit. Whether suppletion of estrogen in 
women ≥ 45 confers protection by decreasing fibrinolysis warrants 
further research.
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Introduction. The natural history of COPD is punctuated of acute 
exacerbations of COPD (AECOPDs) leading to hospitalization in inten-
sive care units (ICU) for the most severe cases. The daily practice of 
corticosteroids/antibiotics prescriptions and the respective proportion 
of invasive and non-invasive ventilation (NIV) have evolved over time 
in the ICU. These contextual changes might have implications regard-
ing AECOPDs management and ICU outcomes such as length of stay, 
intubation rates and mortality.
Objectives. The aim of the current study was to assess over 22 years 
the evolution of AECOPDs changes in the management practices and 
the impact on main outcomes including length of stay and mortality 
in ICU and in post-ICU stay.
Methods. Included patients were participants in the Outcomerea 
prospective national database, in 32 ICUs centers between 1997 and 
2018 with a main diagnosis of AECOPD. Patient characteristics or sta-
tus at the end of stay in ICU was taken from the database, as well as 
data related to corticosteroids therapy, antibiotic therapy, NIV or Inva-
sive Mechanical Ventilation (IMV). Evaluation of time trends were per-
formed with analysis of the evolution of these variables over time out 
using a mixed model. Time series analyses were performed to assess 
the relationship between mortality in ICU and use of corticosteroids, 
antibiotics and invasive mechanical ventilation, using a dynamic 
regression model.
Results. We found limited changes in the profile of the 1848 patients 
with AECOPD admitted to ICUs except a slight increase in body mass 
index (+ 0.29%/year, p = 0.01) and severity was greater at ICU admis-
sion (+ 0.55% of SAPS Score/year, p = 0.01). There was overtime a 
significant reduction in the prescription of corticosteroids (-4.7%/
year, p =  < 0.01) and antibiotics (-5.6%/year, p =  < 0.01), without these 
changes being correlated with the evolution of mortality in ICU in a 
time series analysis. The proportion of patients treated with Invasive 
Mechanical Ventilation (IMV) also gradually declined (-3.37%/year, 
p = 0.01) with this time a significant correlation between variations of 
use of IMV and variations of deaths in ICU (p =  < 0.01). Rate of NIV fail-
ures decreased over time (-6.3%/year, p < 0.01) with a diffusion of NIV 
for facilitating IMV weaning (+ 8.1%/year, p =  < 0.01). There was a sig-
nificant shortening of length of stay in ICU (-3.2%/year, p =  < 0.01). We 
observed an improvement of the prognosis of patients (-4.13%/year of 
deaths in ICU, p = 0.03 and -4.29%/year of deaths in hospital post-ICU 
stay, p = 0.01).
Conclusion. Lengths of stay decreased with a better prognosis of 
AECOPD in ICU. The management of ventilatory support has improved. 
And if prescriptions for corticosteroids and antibiotics have been 
reduced, prescription strategies for these therapeutics in ICU have to 
be precise.
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Introduction. Sheep develop Sepsis Associated Acute Kidney Injury 
(SA-AKI) during experimental sepsis despite normal to increased renal 
oxygen delivery (DO2). Renal mitochondrial dysfunction has been 
demonstrated in hypodynamic models of sepsis in rodents. Changes 
in renal lactate/pyruvate have been observed in ovine models while 
renal adenosine triphosphate (ATP)-levels are initially preserved. A dis-
turbed relation between oxygen consumption (VO2) and renal sodium 
transport, which is a major source of ATP-demand, has been demon-
strated in clinical studies of AKI. This phenomena could be explained 
by mitochondrial dysfunction.
Objectives. To investigate the function of isolated renal mitochondria 
in comparison to renal oxygen handling in an ovine hyperdynamic 
model of SA-AKI.
Methods. Mixed breed ewes were anesthetized and either subjected 
to an infusion of live Escherichia Coli with resuscitative measures 
for 28  h or severe deterioration (Sepsis group, n = 13), or served as 
controls (n = 8). Renal VO2 and sodium resorption (transport) were 
repeatedly measured. Live cortical mitochondria were isolated at 
baseline and end of experiment and assessed in vitro with high reso-
lution respirometry. Mitochondrial Complex I (CI) mediated Respira-
tory Control Ratio (RCR) was determined as a division of respiration 
during adenosine diphosphate (ADP) depletion (State 2) and during 
ADP excess (State 3). Complex II (CII) mediated State 3 respiration was 
assessed by adding CII substrate succinate and CI-inhibitor rotenone. 
Mitochondrial efficiency defined as produced ATP per O2 consumed 
(P/O-ratio) was calculated using respiration during steady state infu-
sion of ADP. Mitochondrial uncoupling was measured as respiration in 
presence of ATP-syntase inhibitor oligomycin.
Results. Five ewes in Sepsis group were terminated prematurely after 
a mean of 22 ± 2.5 h. In Sepsis group compared to controls there were 
a markedly reduced creatinine clearance ( 6 ± 5 mL/min vs. 70 ± 36 mL/
min; p < 0.001) and reduced sodium resorption (0.8 ± 0.7  mmol/min 
vs. 9 ± 5  mmol/min; p < 0.001) at end of experiment, while left renal 
VO2 was unaffected (3.6 ± 1.6  mL/min vs. 3.5 ± 1.5  mL/min; n.s.). The 
relation between sodium transport and VO2 was markedly disturbed 
by sepsis (0.1 ± 0.1 mmolNa/mLO2 v.s. 1.4 ± 0.8 mmolNa/mLO2; 
p < 0.001). Septic sheep developed altered cortical mitochondrial 
function at end of experiment, evident as reduced RCR (6.0 ± 1.5 vs. 
8.2 ± 1.6; p = 0.006) and increased CII/CI-ratio during State 3 (1.6 ± 0.2 
vs. 1.3 ± 0.1; p = 0.0014) mainly due to decreased CI-dependent State 3 
respiration (p = 0.016). There were however no significant differences 
in renal mitochondrial efficiency or mitochondrial uncoupling.
Conclusion. Renal mitochondrial dysfunction comprised of a reduc-
tion of the RCR and an increased CII/CI-relation in State 3, can be dem-
onstrated in an ovine model of SA-AKI. The disturbed relation between 
renal oxygen consumption and renal sodium transport cannot be 
explained by a change in renal cortical mitochondrial efficiency or 
uncoupling.

Reference(s)
1. Schiffer TA, Gustafsson H, Palm F. Kidney outer medulla mitochondria 

are more efficient compared with cortex mitochondria as a strategy to 
sustain ATP production in a suboptimal environment. Am J Physiol Renal 
Physiol 2018; 315: F677-F81

2. Redfors B, Bragadottir G, Sellgren J, Swärd K, Ricksten S-E. Acute renal fail-
ure is NOT an “acute renal success”—a clinical study on the renal oxygen 
supply/demand relationship in acute kidney injury. Crit Care Med 2010; 
38: 1695–701

3. Skytte Larsson J, Krumbholz V, Enskog A, Bragadottir G, Redfors B, Ricksten 
SE. Renal Blood Flow, Glomerular Filtration Rate, and Renal Oxygenation 
in Early Clinical Septic Shock. Crit Care Med 2018; 46: e560-e66



Page 61 of 258  ICMx  2021, 9(Suppl 1):51

4. May CN, Ishikawa K, Wan L, Williams J, Wellard RM, Pell GS, Jackson GD, 
Bellomo R. Renal bioenergetics during early gram-negative mammalian 
sepsis and angiotensin II infusion. Intensive Care Med 2012; 38: 886–93

5. Fenhammar J, Rundgren M, Hultenby K, Forestier J, Taavo M, Kenne E, 
Weitzberg E, Eriksson S, Ozenci V, Wernerson A, Frithiof R. Renal effects of 
treatment with a TLR4 inhibitor in conscious septic sheep. Crit Care 2014; 
18: 488

6. This study was in part funded by the Swedish Research Council (grant no 
2014–02,569 and 2014–07,606)

000883 
Serial bedside ultrasonography for estimating urinary bladder 
wall thickness as a predictor for catheter associated urinary tract 
infection in critically ill patients: A reliable “cut‑off” finding study
BP.  Das1; M.  Gupta2

1{street_address}, Varanasi, India; 2Microbiology, IMS BHU, Varanasi, India 
Correspondence: B.P. Das
Intensive Care Medicine Experimental 2020, 9(1): 000883

Introduction. Indwelling catheters are used routinely in the Inten-
sive Care Units (ICUs), one of the integral problem of which is uri-
nary tract infection (CAUTI), and is the most common nosocomial 
infection worldwide. Diagnosing CAUTI in critically ill patients is a 
challenge for intensivists. Hence, there was an unmet need of devel-
oping a quick, reproducible, accurate objective method of screening 
and/or diagnosing CAUTI.
Objectives. Now, we all have a portable USG machine in our ICU, 
which is a real-time bedside modality; though has been used 
extensively in OPD, but was never explored in critically ill patients 
for screening or diagnosing CAUTI in ICU. With this background, 
we have proceeded with an aim to evaluate bladder wall thickness 
(BWT) with serial bedside ultrasonography in catheterized critically 
ill patients as a tool to predict urinary tract infection (CAUTI).
Methods. After ethics committee approval & written informed 
consent, a single-centric, prospective, observational cohort study 
was conducted from March2019 to February2020 in ICU,Dept 
of Anesthesia,IMS-BHU, where consecutive adult patients aged 
20-50  years, admitted with any critical illness, were enrolled into 
the study and assessed for eligibility (without prior catheterization/
UTI, requiring ICU stay for ≥ 5 days, requiring catheterisation within 
2 days of admission and for a period of at least 3 days). All eligible 
patients were evaluated for bladder wall thickness(BWT), both in 
empty bladder(BWTe) and full bladder after 250  ml normal saline 
instillation(BWTf ) as per protocol, with serial bedside USG using a 
curvilinear probe(3.5 MHz) over a stretch of 21 days or till the patient 
was in ICU [on day1 of ICU admission, then day3, day5, day7, day10, 
day14, day17, day21, and whenever there was an episode of fever 
with suspicion of CAUTI (fluffy sediments in high colored urine)]. 
Also urine & blood cultures sent on those particular days from day 
3 onwards as per protocol or whenever there was fever. Then those 
evaluated “BWT values”, were allocated into one of the three cohorts 
based on urinary culture reports [CAUTI group; significant colony 
count (> 105) but without CAUTI (CCS group); insignificant colony 
count (CCI group)]. Demographics,SOFA/APACHE scoring,ventilator 
days,length of ICU stay,survival rate noted.
Primary outcomes noted were performance of BWT to predict CAUTI 
using receiver operating characteristics curve (AUC-ROC) and to find 
out reliable “cut-off” with highest sensitivity & specificity. Also cor-
relation of BWT measurements with urine culture reports (CAUTI/
colonization/insignificant colony counts) and 30-day mortality were 
noted. Secondary outcomes noted were incidence of nosocomial 
UTI (bacterial & fungal) and antibiogram. Chi-square/student-t test 
were used for qualitative/quantitative data with statistical signifi-
cance at p-value ≤ 0.05.
Results. Demographic parameters were comparable in the 3 
cohorts. There were total of 1242 evaluated “BWT values” obtained 
on 180 enrolled patients, [476 values in CAUTI group, 362 values 
in significant colony count but without CAUTI (CCS group), 404 in 
insignificant colony count (CCI group)]. Mean BWTe in CAUTI group 

was 5.54  mm ± 1.95  mm vs 4.12 ± 1.62  mm in colonization group 
vs 3.42 ± 1.54  mm in CCI group), p = 0.002. BWT > 5.54  mm had a 
good positive correlation with CAUTI with Spearman’s coefficient 
of + 0.834 with better correlation in empty bladder (BWTe) than in 
250  ml filled bladder (BWTf ). The reliable cut-off value of BWTe for 
diagnosing CAUTI was found to be 5.6  mm with highest AUC-ROC 
(mean 0.887 with 95% CI of 0.863–0.942) with 91.2% sensitivity and 
78% specificity, with PPV 88.8% and NPV 85.2%. At the optimum 
cut-off defined at 3.8 mm, NPV was 100%, leaving no probability of 
significant colony count with BWTe < 3.8 mm; PPV was also very high 
(95.2%) with AUC-ROC (mean 0.872 with 95% CI of 0.822–0.980) with 
89.4% sensitivity and 76.2% specificity. Incidence of CAUTI overall 
was 38%.
Conclusion. Bladder wall thickness with serial bedside USG is not 
only simple, non-invasive & reproducible but quite a reliable objec-
tive method to predict CAUTI in ICU, which may increase diagnostic 
accuracy for screening out CAUTI from colonization, with attributes 
of performance being best in empty bladder as compared to full 
bladder, with cut-off value of 5.6 mm.
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Introduction. Spontaneous breathing (SB) in patients with acute res-
piratory distress syndrome (ARDS) on mechanical ventilation (MV) has 
been associated with strong diaphragmatic activity and high pleural 
pressures, generating excessive stress in the dependent regions of the 
lung [1]. However, these mechanisms may be present before intuba-
tion [2]. Our hypothesis is that spontaneous respiratory efforts dur-
ing the acute phase of lung injury increase regional lung stress, and 
therefore regional inflammation, protective MV can reverse these 
phenomena.
Objectives. The aim of this study is to determine the effects of spon-
taneous ventilation, during acute respiratory failure, on the regional 
distribution of ventilation and inflammation.
Methods. We studied 18 pigs subjected to a lung injury model and 
randomly distributed to one of 3 groups (n = 6): 1) Controlled MV 
(CMV), 8 h in volume-controlled ventilation, with VT of 6 ml/kg, RR of 
30 bpm, PEEP of 5 cmH2O and FIO2 of 1. 2) Spontaneous Ventilation 
(SB), 8 h in pressure support ventilation (PSV), with a pressure adjusted 
for an initial VT of 6 to 8  ml/kg, PEEP between 0 and 5 cmH2O and 
FIO2 of 1. 3) Mixed, sequentially ventilated with PSV for 4 h and then 
CMV for the next 4 h. For the three groups, gas exchange, pulmonary 
mechanics, electrical impedance tomography (EIT) and hemodynam-
ics were evaluated at baseline, after lung injury (H0) and at hours 4 
and 8 (H4 and H8). Bronchoalveolar lavages (BAL) were performed 
in H4 and H8 for cytokine analysis and tissue samples from 3 lung 
regions (ventral-intermediate and dorsal) were obtained at the end of 
the study.
Results. RR was higher in the SB group (37 ± 4.6) compared to CMV 
group (30 ± 0.8, p = 0.002). We observed significant differences 
(throughout the experiment) in esophageal pressure (Pes) between 
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the CMV and SB groups (p = 0.0001). In the mixed group, esophageal 
oscillation pressure increased from -8.2 (-16—-3.6) during PSV to 2.8 
(1.9–3.3) during CMV (p = 0.002). The SB and mixed groups showed 
deterioration of oxygenation over time and CMV improved PaO2/
FiO2 at the end of the experiment. When analyzing the EIT data, we 
found a tendency to decrease in the Impedance Ratio at H8 (p = 0.06) 
compared with CMV group. Furthermore, in the mixed group a greater 
heterogeneity was found in the distribution of ventilation in H4, a phe-
nomenon that was reversed after 4 h in controlled ventilation. No dif-
ferences were found in the concentration of cytokines in BAL fluid nor 
plasma. The histological score was lower in the CMV group compared 
to the SB and mixed group (p = 0.04). Finally, we found a linear cor-
relation between Pes swing and histological damage in CMV and SB 
groups.
Conclusion. Ventilatory efforts were associated with changes in the 
regional pattern of ventilation in mixed and SB group compared with 
CMV. This change in the ventilatory pattern was accompanied by 
greater lung damage as observed in the histological score.
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Introduction. Selecting an optimal positive end expiratory pressure 
(PEEP) in acute respiratory distress syndrome (ARDS) remains contro-
versial. Selecting PEEP to achieve but not exceed a plateau pressure 
target (EXPRESS PEEP) is widely used in ICU as protective mechanical 
ventilation management(1). Maintaining positive transpulmonary end 
expiratory pressure (PLee) improves oxygenation and ameliorate lung 
mechanics(2). In addition to EXPRESS PEEP management, maintaining 
positive transpulmonary end expiratory pressure (PLee) could be rel-
evant to improve outcomes.
Objectives. 1) To evaluate the association between EXPRESS PEEP and 
PLee in ventilated COVID-19 patients with ARDS and its repercussion 
in lung mechanics (transpulmonary driving pressure or DPL and lung 
compliance or CL) and oxygenation (PaO2/FiO2). 2) To evaluate the 
response of those variables when prone positioning is needed.
Methods. Prospective, physiological and observational single-center 
study where patients were treated according to our unit ARDS pro-
tocol. COVID-19 patients with ARDS were included at intubation (ETI) 
when optimal PEEP by EXPRESS PEEP was selected. Esophageal pres-
sure monitoring (nasogastric tube with esophageal balloon-catheter) 
was performed to calculate PLee. PLee and lung mechanics were 
measured after 1  h of intubation (T1) and oxygenation at T1 and 
after 5  h of ETI (T2). PLee was also measured in those patients who 
needed prone positioning after 1  h of the maneuver (T3). Oxygena-
tion was evaluated at 24 h after prone positioning (T4). In all patients, 
lung mechanics were measured after 3 days of inclusion (T5). Patients 

were stratified regarding PLee at T1 (PLee > 0cmH2O or PLee + vs 
PLee ≤ 0cmH2O or PLee-). Demographics, comorbidities and clini-
cal data was also recorded. Statistical analysis was done using SPSS 
and p < 0.05 was considered statistically significant. The study was 
approved by our ethics committee.
Results. Fifteen patients were included. At T1, 10 (67%) patients were 
included in PL + group vs 5 (33%) patients in PL- group (Fig.  1A). No 
differences were shown in anthropometric, comorbidities and clini-
cal parameters at T1. PL- group showed higher DPL and lower CL 
and PaO2/FiO2 at T1 (Fig.  1B-D). Oxygenation improvement (DPaO2/
FiO2) between T1 and T2 was also lower in PL- group (Fig. 1E). While 
no patient in PL + group needed prone positioning at T2, all patients 
in PL- needed it. The maneuver resulted in a positivization of PLee in 
all these patients at T3 (Fig. 2A). This finding was accompanied by an 
improvement in oxygenation at T4 (Fig. 2B) and in lung mechanics at 
T5 (Fig. 2C).
Conclusion. When using EXPRESS PEEP to select optimal PEEP, taking 
PLee into account could help to improve patient management and 
outcomes. Protective mechanical ventilation should include higher 
PEEP with both targets: positive PLee and prone positioning if needed.
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Introduction. Microcirculatory perfusion is of utmost importance 
for tissue oxygenation and organ function with paramount implica-
tions for patient outcome in several diseases and clinical settings 
including ischemia/reperfusion. So far, there has been limited use of 
direct microcirculatory evaluation of vital organs due to limitations of 
existing methods. Recently, contrast enhanced ultrasound as well as 

Doppler ultrasound have been proposed for microcirculatory evalua-
tion of both liver and kidneys. (1, 2, 3).
Objectives. Aim of this study was to evaluate the behaviour of hepatic 
and renal contrast enhanced ultrasound as well as Doppler ultra-
sound in experimental ischemia/reperfusion induced by aortic cross 
clamping.
Methods. In 16 pigs, ischemia/reperfusion was induced by supra-
coeliac aortic cross clamping. Contrast enhanced ultrasound was used 
to quantify time to peak while Doppler ultrasound was used to assess 
resistive index of both liver and kidney. In addition, laser speckle con-
trast imaging was used to assess hepatic and renal microcirculatory 
Flux. Macrohaemodynamic parameters were measured simultane-
ously. Measurements were performed at baseline, after reperfusion as 
well 4,5 h after ischemia/reperfusion. In addition, measurements were 
performed after haemodynamic optimization prior and after aortic 
cross clamping.
Results. Ischemia/reperfusion led to decreases of both hepatic as well 
as renal time to peak (18.42 (15.91–21.33) vs. 5.59 (4.83–6.47) sec., 
p < 0.001; 5.72 (4.94–6.62) vs. 4.67 (4.03–5.41) sec., p < 0.001, respec-
tively). Renal resistive index increased after ischemia/reperfusion (0.66 
(0.63–0.69) vs. 0.79 (0.77–0.82), p < 0.001). While hepatic Flux increased 
after ischemia/reperfusion (398.57 (336.80–460.33) vs. 465.92 (404.16–
527.68) p.u., p = 0.035), renal Flux decreased (807.41 (745.65–869.17) 
vs. 617.04 (555.28–678.80) p.u., p < 0.001). Comparison of micro- and 
macrocirculatory parameters revealed loss of haemodynamic coher-
ence. Renal as well as hepatic resistive index decreased following ther-
apeutic interventions both prior and after ischemia/reperfusion.
Conclusion. Ischemia/reperfusion induced by aortic cross clamping 
led to marked decreases of both hepatic and renal contrast enhanced 
ultrasound derived time to peak as well an increase in Doppler ultra-
sound derived renal resistive index. Haemodynamic optimization 
influenced resistive index of liver and kidneys. Contrast enhanced 
ultrasound as well as Doppler ultrasound may be useful for assess-
ment of microcirculatory behaviour in ischemia/reperfusion although 
further studies are needed to assess these effects.
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Introduction. Current definition and staging of acute kidney injury 
(AKI) considers both serum creatinine (sCr) and urinary output (UO) 
alterations. However, the relevance of oliguria-based criteria is 
disputed.
Objectives. To determine the contribution of oliguria, as defined by 
KDIGO criteria, to AKI diagnosis, severity assessment and mortality 
prediction.
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Methods. We conducted a cohort study including all adult patients 
admitted within our multi-disciplinary intensive care unit between 
January 1st 2010 and June 15th 2020. Daily sCr and hourly UO meas-
urements along with socio-demographic characteristics and severity 
scores were extracted from our electronic medical charts. Long-term 
mortality was assessed by cross-referencing our database with the 
Swiss national death registry. We determined the onset and sever-
ity of AKI according to KDIGO classification using UO and sCr criteria 
separately and assessed their agreement. Using a multivariable model 
accounting for baseline characteristics, severity scores and sCr stages, 
we evaluated the relative influence of UO criteria on 90-day mortality. 
Sensitivity analyses were conducted to assess the impact of missing 
sCr, body weight and UO values.
Results. Among the 15′620 patients included in the study [10′330 
(66.1%) males, median age 65.0 years (IQR, 53.0—75.0), median SAPS 
score 40.0 (IQR, 30.0—53.0), median follow-up 67.0  months (IQR, 
34.0—100.0)], 12′143 (77.7%) fulfilled AKI criteria. SCr and UO criteria 
had poor agreement on AKI diagnosis and staging (Cohen’s weighted 
kappa = 0.36, 95% CI 0.34—0.37, p < 0.001). Compared to the isolated 
use of sCr criteria, consideration of UO criteria enabled to identify AKI 
in 5′630 (36.0%) patients. Those patients had a higher 90-day mortality 
than no-AKI patients (respectively 12.9% and 8.3%, p < 0.001). On mul-
tivariable analysis accounting for sCr stage, comorbidities and illness 
severity, UO stage 2 and 3 were associated with a higher 90-day mor-
tality [OR 2.4 (1.6—3.8), p < 0.001, and 6.2 (3.7—10.5), p < 0.001, respec-
tively]. These results remained significant in all sensitivity analyses.
Conclusion. Oliguria lasting more than 12  h (KDIGO stage 2 or 3) 
has major diagnostic and prognostic implications, irrespective of sCr 
elevations.
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Introduction. Sleep deprivation (SD) is the sustained lack of sleep 
resulting in physical and cognitive sequalae. It affects patients in inten-
sive care units with possible negative effects on their immune sys-
tem, impaired memory consolidation, altered cognitive capacity and 
attention, and emotions regulation. It may further lead to agitation, 
delirium, post-traumatic stress disorder and depression. While SD is 
mentioned in clinical practice guidelines, newer evidence in support 
of non-pharmacological interventions to improve it has recently been 
published.
Objectives. To investigate if the application of non-pharmacological 
sleep promotion interventions in comparison to usual care would be 
effective in improving subjective sleep quality in adults admitted to 
intensive care units (ICU).
Methods. A systematic literature review was undertaken to answer 
the research question with the aim to identify which strategies have 
been tested in improving sleep quality in adult critical care patients. 
The PICOS framework [1] was used to retrieve primary studies from 
medical databases including Embase, Medline, CINAHL and Cochrane. 
Inclusion criteria comprised worldwide studies performed between 
2009 and 2020 and published in English language. Quality assessment 
of the articles was performed using the CASP-tool [2].
Results. Eleven studies [3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13] were included 
for the review, four randomised controlled trials and seven quasi-
experimental studies. The interventions identified included light and 
noise reduction methods using eye-mask (EM) and earplugs (EP) and 
a quiet-time protocol (QT), relaxation techniques such as musicother-
apy and aromatherapy or combined strategies. Statistically significant 

results showing improved quality of sleep was reported by all the 
interventions apart from the QT protocol. The greatest effect was 
found by EM and EP. This was the most investigated intervention by 
seven studies, four of which were RCTs, presenting the highest level of 
evidence. The second most effective interventions were musicother-
apy, investigated by one RCT, and aromatherapy by two quasi-exper-
imental designs. The least effective were the combined strategies 
studies in particular one RCT investigating EM + EP with musicother-
apy and one quasi-experimental design investigating musicotherapy 
with aromatherapy. Sleep quality was measured by validated tools 
such as the Richards-Campbell Questionnaire Score, Verran and Sny-
der-Halpern Scale and Medical Outcomes Study Scale.
Conclusion. All of the investigated interventions reported a signifi-
cant improvement in sleep quality compared to standard care or no 
intervention except for the QT study. Although the interventions were 
reported as effective in improving sleep quality, the quality of evi-
dence supporting the interventions is not strong. Further studies are 
needed to support the implementation of these interventions in clini-
cal practice, in particular larger multicentre RCT.
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Introduction. The optimal indications for extracorporeal membrane 
oxygenation (ECMO) and modifiers of treatment effectiveness in 
patients with acute respiratory failure from COVID-19 are currently 
unknown. Established protocols are largely based on a randomized 
controlled trial in patients without COVID-19 [1, 2].
Objectives. We emulated a pragmatic clinical trial using observa-
tional data from the COVID-19 Critical Care Consortium to deter-
mine the effectiveness of ECMO therapy compared to conventional 
mechanical ventilation and to analyze different clinical criteria for 
the decision to initiate ECMO in patients with acute respiratory fail-
ure from COVID-19.
Methods. Patients were included in the analysis if they were admit-
ted to participating Intensive Care Units with clinically suspected or 
laboratory-confirmed SARS-CoV-2 infection between January 3, 2020, 
and January 26, 2021. We compared the receipt of usual care, which 
included treatment with ECMO if deemed clinically indicated, to treat-
ment with conventional mechanical ventilation without the use of 
ECMO. The primary outcome was hospital mortality up to 60 days after 
intensive care unit admission. Adherence-adjusted estimates were 
calculated using marginal structural models with inverse probability 
weighting, accounting for baseline and time-varying confounding, as 
well as for competing events (death versus hospital discharge) [3, 4].
Results. A total of 3,248 patients from 25 countries were eligible 
for analysis. Hospital mortality was 38.2% (95% confidence inter-
val [CI]: 36.1% to 40.3%) under usual care compared to 40.7% (95% 
CI: 35.7% to 45.8%) had patients received conventional mechanical 
ventilation without ECMO (risk ratio 0.94; 95% CI 0.84 to 1.05). ECMO 
therapy would have been most effective if provided to patients with 
age ≤ 65 years and ratio of arterial partial pressure of oxygen-to-frac-
tion of inspired oxygen (PaO2/FiO2) ≤ 80  mmHg (risk ratio 0.58, 95% 
CI: 0.45 to 0.76) or with driving pressures > 15 cmH2O (risk ratio 0.73, 
95% CI: 0.60 to 0.89) during the first 10 days of mechanical ventilation.
Conclusion. Age and severity of hypoxemia, as well as the duration 
and intensity of mechanical ventilation should be considered when 
deciding to initiate ECMO in patients with COVID-19.
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Introduction. Acute Respiratory Distress Syndrome  (ARDS) is a life-
threatening condition without treatment available to reduce the 
associated high mortality.  Retrospective analyses of > 4000 patients 
provided evidence for  the presence of two distinct subphenotypes, 
based on clinical and biological variables (1–5): namely, a hypoinflam-
matory (P1) and a hyperinflammatory (P2) subphenotype. In our labo-
ratory, we developed ovine models of P1 and P2 ARDS subphenotypes 
as reported previously (6).
Objectives. In a highly controlled pre-clinical trial, we aimed to evalu-
ate in these models the effectiveness of anti-inflammatory treatment 
with corticosteroids and erythromycin on oxygenation and haemody-
namic parameters.
Methods. We studied 30 anesthetized sheep on mechanical venti-
lation up to 48  h, and randomized into two distinct subphenotypes: 
1) P1 received an intravenous infusion (IV) of oleic acid (OA) (n = 15); 
2) P2 received IV OA and subsequent IV infusion of lipopolysaccha-
ride (n = 15) to achieve a ratio between partial pressure of oxygen 
and inspiratory fraction of oxygen (PaO2/FiO2) of < 150  mmHg. After 
development of ARDS, animals were further randomly allocated to 
receive either a bolus of 100  mg of methylprednisolone IV followed 
by a 48 h intravenous infusion of 2 mg/kg/24 h (P2-pred and P1-pred), 
erythromycin 100 mg IV (P2-ery and P1-ery) or no treatment (control: 
P2-ctr and P1-ctr). Clinicians conducting the experiment were blinded 
to treatment groups. Pulmonary mechanics and hemodynamic 
parameters were assessed hourly, blood sampling and bronchoscopy 
with bronchoalveolar lavage (BAL) was performed in regular intervals.
Results. Severe impairment in PaO2/FiO2  was found at the time of 
ARDS diagnosis in all animals. As shown in Fig. 1, treatment with cor-
ticosteroids provided the highest therapeutic benefit in the  P2-pred 
group, leading to a significant increase in PaO2/FiO2  by reducing 
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pulmonary edema (extravascular lung water index: EVLWI), dead 
space ventilation and shunt fraction. In addition, a significant increase 
in mean arterial pressure and decrease in heart rate was evident in 
P2-pred and P1-pred with a trend towards better values in P2-pred. 
Fitting a linear mixed-effect model, these differences persisted with 
a significant effect of time and group:time interaction. In P2-ery and 
P1-ery, there was no obvious treatment effect while in some param-
eters, erythromycin even appeared to be deleterious. Upon autopsy, 
wet-dry lung tissue ratio was comparable among groups.

Conclusion. Treatment with methylprednisolone improves  oxygena-
tion and hemodynamic parameters, especially in the ovine hyper-
inflammatory ARDS subphenotype, proposing personalized early 
treatment for ARDS patients.
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Introduction. It is currently well appreciated that a medical team’s 
level of knowledge regarding emergency situations defines the quality 
of health care services. Studies have also highlighted the importance 
of a lifelong and ongoing training of medical and nursing staff, based 
on clinical scenarios for children and adults, and with a structured 
approach.
Objectives. The present study evaluated a tertiary Hospital Emer-
gency Department (ED), the National Ambulance Service (NAS), the 
Health Centers (HC) and the Local Public Health Services (LPHS) in the 
prefecture of Heraklion, with regard to their medical staff’s knowledge 
on the necessary structured approach for severe disease, trauma or 
cardiac arrest emergencies in children and adults. In addition, medi-
cal practitioners’ self-assessments and perspectives on the emergency 
medicine related research were also recorded.
Methods. This 6-month cross sectional study was based on a targeted 
survey questionnaire, in order to collect extensive feedback from the 
clinical staff in ambulatory settings (ED, NAS, HC, and LPHS) regarding 
their knowledge on the latest ALS, APS, BLS, PLS and APLS protocols.
Results. Among the survey participants (48.3% doctors, 39.6% nurses 
and 12.1% paramedics), a superiority of medical staff in the ED or NAS 
was recorded, with a 65.1% education level in specialized adult life 
support, compared to HC or LPHS (p = 0.019), while the correspond-
ing education rates in pediatric life support (PLS) and in advanced 
pediatric life support (APLS) were only 12.1% and 6% respectively. 
Last training in BLS was recorded 11.5 ± 7.9 years ago, specialized sup-
port 4.7 ± 6 years ago, while 8.1% have not attended any emergency 
seminar (LPHS 25%, HC 10%, p = 0.046). More frequent repetitive 
seminars were recorded among rescuers (77.8%) compared to doc-
tors (38.1%) or nurses (39.7%, p = 0.003). In everyday practice, there 
were significant differentiations of the cases in which workers had 
to apply CPR (p < 0.002), administer oxygen (p < 0.001), resuscitation 
drugs (p < 0.005), or attach the defibrillator (p < 0.001) among the dif-
ferent centers. More than half of the participants were unaware of the 
initial approach to a victim with loss of consciousness or sepsis, con-
vulsions (56.4%), burns (42.3%), drowning (25.5%), or supraventricu-
lar tachycardia (35.6%). Survey participants characterized their basic 
knowledge in BLS and PLS as moderate or below average, while a high 
demand for continuing lifelong education was recorded, particularly 
among physicians (98.6%) compared to nurses (96.6%) and rescuers 
(83.3%, p = 0.012).
Conclusion. The results of this study highlight the inadequate level of 
training of medical, nursing staff, and rescuers working in any emer-
gency reception structure, with little education on pediatric emer-
gency protocols. Medical practitioners characterize their knowledge as 
moderate and express their desire for continuous education on adult 
and pediatric emergencies.
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Introduction. In mechanical ventilated patients, positive end-expira-
tory pressure (PEEP) decreases cardiac preload by increasing the right 
atrial pressure and increases right ventricle afterload.
Objectives. We hypothesized that decreasing the level of PEEP 
(PEEP-test) may be used as a preload challenge to detect preload 
responsiveness.
Methods. In patients under mechanical ventilation with no spontane-
ous breathing and PEEP ≥ 10 cmH2O (“high level”), preload respon-
siveness was assessed by a passive leg raising (PLR) maneuver. Preload 
responsiveness was defined as an increase in cardiac index (CI) during 
PLR ≥ 10%. The PEEP-test consisted in reducing PEEP from high level to 
5 cmH2O. Pulse-contour-derived CI (PiCCO2) were monitored during 
PLR and PEEP-test.
Results. We enrolled 59 patients among whom 27 were preload 
responsive (median increase in CI during PLR: 14% (interquartile range 
(IQR): 11–18%). The median PEEP level at baseline was 12 (IQR: 11–15) 
cmH2O and the PEEP-test resulted in a median decrease of PEEP by 
7 (IQR: 6–10) cmH2O, with no difference between preload respon-
sive and unresponsive patients. Among preload responsive patients, 
PEEP-test induced an median increase in CI of 14 (IQR: 9–18)% (from 
2.4 ± 0.7 to 2.8 ± 0.8 L/min/m2, p < 0.0001). In preload unresponsive 
patients, PLR and PEEP-test increased CI by respectively 3 (1–6)% and 
6 (2–8)%, respectively. These changes were significantly lower than in 
preload responsive patients. Preload responsiveness was predicted by 
an increase in CI ≥ 8% during PEEP-test with a sensitivity of 96% (95% 
confidence interval: 81–99%) and a specificity of 78 (95%CI: 60–91)%. 
The mean area under the curve of PEEP-test for detecting preload 
responsiveness was 0.91 (standard deviation (SD): 0.05) (p < 0.0001 
vs. 0.5). The Spearman’s correlation coefficient between the PLR- and 
the PEEP-test-induced changes in CI was 0.81 (95%CI: 0.70–0.89, 
p < 0.0001).
Conclusion. The CI increases during a PEEP-test, which consists in 
reducing PEEP to 5 cmH2O, reliably detect preload responsiveness in 
mechanically ventilated patients with a PEEP level ≥ 10 cmH2O.
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Introduction. Critically ill old ICU patients suffering from COVID-19 
are at increased risk for adverse Outcome. Guidelines recommend 
using the assessment of Activities of Daily Living (ADL) for risk stratifi-
cation, but the evidence is low.
Objectives. This study investigates the value of ADL for outcome pre-
diction in this particular vulnerable subgroup.
Methods. The COVIP study is a prospective international observational 
study that recruited ICU patients 70  years and older admitted with 
COVID-19 disease. Several parameters, including the Activities of Daily 
Living (ADL), Clinical Frailty Scale (CFS), SOFA score, usual ICU proce-
dures, limitation of care, ICU- and 3  months survival were recorded. 
The study was registered at ClinicalTrials.gov (ID: NCT04321265).
Results. This prespecified subgroup analysis included 2379 patients 
with a documented ADL. Most patients did not evidence any depend-
ence in their daily living before hospital admission. With rising inde-
pendence, patients were older, more frail, and suffered significantly 
more from comorbidities and higher SOFA. Patients with an ADL > 4 
evidenced significantly lower ICU mortality and 3-month-mortality. In 
univariate Cox regression analysis, the ADL-Score was inversely asso-
ciated with ICU mortality (OR 0.91 (95%CI 0.88–0.94, p < 0.001). After 
adjustment for SOFA, age, gender, and treatment limitations, the 
ADL-score was statistically significantly associated with ICU mortality 
(aOR 0.93 (95%CI 0.90–0.97, p < 0.001). After additional adjustment for 
CFS, no significant association with ICU-mortality remained (aOR 0.98 
(95%CI 0.93–1.03, p = 0.384). The same observation was true for three-
month mortality and ADL as a binary variable.
Conclusion. In critically ill old intensive care patients suffering from 
COVID-19, ADL provides limited additional information for outcome 
prediction in addition to CFS.
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Introduction. Due to the increasing demand for intensive care 
unit (ICU) treatment, and to improve quality and efficiency of care, 
there is a need for adequate and efficient clinical decision-making 
(1, 2). The advancement of artificial intelligence (AI) technologies 
has resulted in the development of prediction models, which might 
aid clinical decision-making. As a result, the number of publications 
increased rapidly in the recent years (3). However, at this moment it 
remains undetermined whether ICU patients already clinically ben-
efit from AI. In addition, the research methods behind these studies 
have not been described in detail and the risk of bias is unknown.
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Objectives. To give a contemporary overview of the current matu-
rity of AI in the ICU, the research methods behind these studies, and 
the risk of bias in these studies.
Methods. A systematic search was conducted in Embase, Medline, 
Web of Science Core Collection and Cochrane Central Register of 
Controlled Trials databases to identify eligible studies. Studies 
using AI to analyze ICU data were considered eligible. Specifically, 
the study design, study aim, dataset size, level of validation, level of 
clinical readiness, and the outcomes of clinical trials were extracted. 
The level of clinical readiness was assessed over time, by applying 
the general concept of technology readiness levels introduced by 
National Aeronautics and Space Administration (NASA), which pre-
viously has been translated to the ICU environment (4, 5). Risk of 
bias in retrospective studies was evaluated by the Prediction model 
Risk Of Bias ASsessment Tool (PROBAST) (6).
Results. Out of 6,455 studies identified through literature search, 
494 were included. The most common study design was retrospec-
tive (476 studies [96.4% of all studies]) followed by prospective (8 
[1.6%]) and observational (10 [2.0%]) trials. Most studies aimed to 
predict complications (110 studies [22.2%]) and mortality (102 stud-
ies [20.6%]). In total 441 studies (89.3%) scored level 4 or below (that 
is, the development & prototyping environment) on the ‘level of 
readiness’ scale. No studies were identified that reported on the out-
come evaluation of an AI model integrated in routine clinical prac-
tice. 378 (80.9%) retrospective studies were classified as high risk of 
bias.
Conclusion. The vast majority of developed ICU-AI models remain 
within the testing and prototyping environment; only a handful 
were actually evaluated in clinical practice. Over time, the direction 
of the maturation of ICU-AI is mainly horizontal rather than diagonal, 
i.e. expansion of retrospective models instead of moving towards 
the clinical implementation. A uniform and structured approach can 
support the development, safe delivery, and implementation of AI 
to determine clinical benefit in the ICU.
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Introduction. Critically ill patients experience pain during their hospi-
talization in Intensive Care Unit (ICU) as many painful procedures are 

performed, mainly in the morning [1–3]. Pain assessment is challeng-
ing because numerous patients cannot express themselves verbally 
[4,5].
Objectives. The Critical Care Pain Observation Tool (CPOT) was used 
to measure pain in uncommunicative critically ill patients [1–4] before, 
during and 20 min after the turning procedure both at morning and 
afternoon and, among groups with different reason for admission.
Methods. A total of 1164 observations were carried out in this pro-
spective, observational study with repeated measures. 121 adult sur-
gical, medical, trauma and burn critically-ill patients were followed up 
for 5 days. Pain was assessed by CPOT at rest just before, during and 
20 min after turning procedure, twice daily, morning and afternoon.
Results. In the morning measurement, total mean CPOT score 
(Mean + SD) of 121 patients during turning procedure was 1.84(0.84) 
on the 1st day, 1.91(0.89), 1.83(0.83), 1.68(0.85) and 1.54(1.02) for the 
next 4 days respectively (p = 0.001). In the afternoon, total mean CPOT 
score during turning was 1.82(0.86), 1.82(0.86), 1.61(0.89), 1.46(0.91), 
1.43(0.97) on each day respectively (p < 0.001). At the 1st and 2nd 
morning, burn patients had the highest mean CPOT score [3.00(0.58), 
2.63(0.92)] when compared to surgical [1.60(0.74), 1.57(0.77)], medi-
cal [1.86(0.85), 2.06(0.86)] and trauma [1.89(0.80), 2.00(0.95)] respec-
tively (p = 0.001). Mean CPOT scores during turning among groups 
was also significant in the 1st and 5th afternoon measurements. More 
specifically, at the 1st and 5th afternoon, burn patients had the high-
est mean CPOT score [3.14(0.59), 2.00(0.58)] when compared to surgi-
cal [1.49(0.64), 1.11(1.08)], medical [1.94(0.87), 1.43(0.95)] and trauma 
[1.83(0.85), 1.69(0.79)] respectively (p = 0.004).
Conclusion. During the first two days of ICU admission, mean pain 
scores did not differ between morning and afternoon measurement, 
whereas, in the fifth afternoon mean CPOT score was higher for the 
burn patients. Time of day and reason for admission could be further 
examined in ICU patients’ pain assessment and management. Pain 
treatment protocols initiated upon ICU admission could be considered 
for further investigation as patients seem to experience pain from the 
1st day.
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Introduction. Prone positioning has been shown to improve out-
comes in patients with severe acute respiratory distress syndrome 
(ARDS). Venovenous extracorporeal membrane oxygenation (VV 
ECMO) has recently been shown to have acceptable outcomes for 
refractory COVID-19-related ARDS. Whether prone-positioning during 
VV ECMO for COVID-19 improves outcomes is unknown.
Objectives. The study investigated the impact of prone position-
ing during venovenous extracorporeal membrane oxygenation (VV 
ECMO) support for COVID-19 acute respiratory failure on the patient 
outcome.
Methods. An observational study of VV ECMO patients. We used 
a multi-state survival model to compare the outcomes of patients 
treated with or without prone positioning during ECMO which incor-
porates the dynamic nature of prone positioning and adjusts for 
potential confounders.  72 international institutions participating in 
the COVID-19 Critical Care Consortium (COVID Critical) international 
registry. COVID-19 patients who were supported by VV ECMO during 
the study period.
Results. There were 232 COVID-19 patients at 72 participating insti-
tutions who were supported with VV ECMO during the study period 
from February 16, 2020, through October 31, 2020. Proning was used 
in 176 patients (76%) before initiation of ECMO and in 67 patients 
(29%) during ECMO. Survival to hospital discharge was 33% in the 
ECMO prone group vs. 22% in the ECMO supine group. Prone position-
ing during ECMO support was associated with reduced mortality (haz-
ard ratio 0.31, 95% CI, 0.14 to 0.68).
Conclusion. Our study highlights that prone-positioning during VV 
ECMO support for refractory COVID-19-related ARDS is associated with 
reduced mortality. Given the observational nature of the study, a rand-
omized controlled trial of prone positioning on VV ECMO is needed to 
confirm these findings.
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Introduction. Acute kidney injury (AKI) has been associated with 
worse outcomes in patients with acute liver failure (ALF) [1]. The dif-
ferential impact of transient azotaemia (TA) versus persistent AKI has 
been studied in general critically-ill patients, but data on patients with 
ALF is lacking [2].
Objectives. We aimed to assess the differential impact of TA versus 
persistent AKI on short-term survival in patients with ALF.
Methods. We retrospectively included all patients (≥ 15  years of 
age) with ALF from the multicenter United States Acute Liver Failure 
Study Group prospective registry between 1998 and 2016. Patients 
with < 3  days of follow-up or without kidney function evaluation on 
day 3 post inclusion were excluded. AKI was defined according to 
the Kidney Disease Improving Global Outcomes guidelines (2012) on 
day one post inclusion. Kidney recovery was assessed on day 3 post 

inclusion and defined as TA, by a return to the no-AKI range within 
48 h of the initial AKI diagnosis, or persistent AKI if no such recovery or 
the need for renal replacement therapy (RRT) was observed. Primary 
outcome was transplant-free survival at 21 days post inclusion (TFS). 
Associations were studied using logistic regression analysis.
Results. Among 1071 patients with ALF included, 339 (31.7%) were 
males and median age (interquartile range) was 39 (29–51) years. Par-
acetamol-related ALF was present in 497 (46.4%) patients. On day one 
post inclusion, 485 (45.3%) patients had grade 3–4 hepatic encepha-
lopathy (HE), 500 (46.7%) required invasive mechanical ventilation 
(IMV), 197 (18.4%) were on vasopressors, and 219 (20.4%) required 
RRT. On day one post inclusion, 673 patients (62.8%) patients had AKI. 
On day 3 post inclusion, 601 (56.1%) patients had persistent AKI, 72 
(6.7%) had TA, 71 (6.6%) had de-novo AKI, and 327 (30.5%) remained 
without AKI. Following adjustment for significant confounders (age, 
sex, race, etiology, HE grade, use of IMV and vasopressors, and INR), 
while persistent AKI (adjusted odds ratio (aOR) (95% confidence inter-
val (95%CI)) 0.64 (0.46–0.90)) or de-novo AKI (aOR (95%CI) 0.51 (0.28–
0.94)) on day 3 post inclusion were associated with lower TFS, TA was 
not (aOR (95%CI) 1.88 (0.98–3.61)).
Conclusion. In a large multicenter cohort of patients with ALF, persis-
tent AKI and not TA was independently associated with lower short-
term TFS.
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Introduction. Muscle pain and weakness are present from the early 
stages and persist as late manifestation of COVID-19 in a high percent-
age of patients, particularly in those with the most severe forms of the 
disease.
Objectives. To identify muscle structural and ultrastructural altera-
tions due to COVID-19 infection in critically ill patients.
Methods. ICU patients admitted for COVID-19 infection without a his-
tory of muscle diseases were included. Biopsies of the vastus lateralis 
of the quadriceps muscle and clinical and demographic data were col-
lected from all subjects. A fraction of each sample was processed in 
formalin and embedded in paraffin for histological analysis: 1) immu-
nohistochemistry for percentages of type I / II fibers and morpho-
metries and 2) hematoxylin–eosin staining for muscle abnormalities. 
Another fraction was processed in glutaraldehyde for the evaluation 
of the ultrastructure by means of electron microscopy. A historical 
cohort of healthy subjects was used as a control group. For statisti-
cal analysis, the Mann Whitney test by SPSS was used. Protocol was 
approved by the IRB and informed consent was obtained.
Results. 25 patients admitted to the ICU with COVID-19 and 5 healthy 
subjects were included. There were no differences in age or gen-
der between both groups [64 (58–75) vs 61 (59–68) years, p > 0.05 
and 80% vs 80% men, p > 0.05]. COVID-19 patients had a higher BMI 
than control subjects [28 (27–31) vs 25 (23–29) Kg/m2, p < 0.05]. 
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COVID-19 patients presented a decrease in the size of type II fibers 
[1736 (1096–3137) vs 3318 (2171–5612) μm2, p = 0.037]. No changes 
were observed in the fibrillar percentages, in the size of type I fibers, or 
in the abnormalities. Alterations in muscle capillaries with thickening 
of the basement membranes were repeatedly observed in the COVID-
19 group. Viral particles were also isolated in some cases.
Conclusion. Changes in terms of atrophy, vascular alterations and 
presence of viral particles were observed in the peripheral muscles of 
patients with severe COVID19.
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Introduction. Persistent acute kidney injury (AKI) is associated with 
suboptimal clinical outcomes and represents a therapeutic dilemma 
for clinicians. Recent, the biomarker urinary C–C motif chemokine 
ligand 14 (CCL14) was found to predict the development of persistent 
AKI.
Objectives. To externally validate urinary CCL14 for the prediction of 
persistent AKI in heterogenous cohort of critically ill patients.
Methods. This was a secondary analysis of the multi-national prospec-
tive SAPPHIRE study. Critically ill patients with cardiac and/or respira-
tory dysfunction who developed Kidney Disease: Improving Global 
Outcomes (KDIGO) stage 2–3 AKI within one-week of enrollment were 
included. The primary exposure of interest was the urine concentra-
tion of CCL14 measured at the onset of AKI stage 2–3. The primary 
outcome was the development of persistent severe AKI, defined 
as ≥ 72 h of KDIGO stage 3 AKI or death or renal-replacement therapy 
(RRT) prior to 72 h. The secondary outcome was a composite of RRT or 
death by 90-days. Receiver operating characteristic (ROC) curve analy-
ses were used to assess the discrimination urinary CCL14 for the devel-
opment of persistent severe AKI and multivariate analyses to compare 
tertiles of urinary CCL14 and outcomes.
Results. 195 patients who developed KDIGO stage 2–3 AKI were 
included. In total, 28 (14%) developed persistent severe AKI. Of these, 
15 had AKI ≥ 72 h, 12 received RRT and 1 died prior to ≥ 72 h. Persis-
tent severe AKI was associated with pre-morbid chronic kidney dis-
ease, diabetes mellitus, greater non-renal APACHE III score, greater 
positive fluid balance, use of vasopressor agents, and larger relative 
change in baseline serum creatinine. The AUC for urinary CCL14 to pre-
dict persistent severe AKI was 0.81 (95% CI, 0.72 to 0.89). The risk of 
persistent severe AKI increased with greater values of urinary CCL14. 
RRT and/or death at 90-days increased within tertiles of greater uri-
nary CCL14 concentration.
Conclusion. This secondary analysis externally validates urinary CCL14 
to predict persistent severe AKI in critically ill patients.
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Introduction. Physical restraints potentially promote safety for 
patients in the ICU. However, the use of physical restraints is highly 
variable (range 0% to 100%) and may be associated with adverse 
outcomes, e.g. delirium, unplanned extubation and increased post-
traumatic stress. We aimed to assess the prevalence and variables 
associated with the use of physical restraints, as reported in patients 
in the AID-ICU multinational prospective observational cohort study 
with a 2 week-inception period1. The aim of the AID-ICU cohort study 
was to describe the prevalence and risk factors for intervening with 
haloperidol in ICU patients.
Methods. This planned post-hoc analysis of the AID-ICU study 
included adult acutely admitted ICU patients not meeting an exclu-
sion criterion (e.g. mental illness/retardation, dementia). Follow-up 
was until 90 days after ICU admission. Data were registered in a secure 
web-based case report form where physical restraints was assessed 
daily as yes/no. Patient consent was obtained according require-
ments in each country. A statistical analysis plan was published (http:// 
www. cric. nu/ aid- icu- sap- restr ain/) before the analyses. Hazard ratios 
(HR) were computed using cox model censored for death and ICU 
discharge.
Results. Preliminary results.
Between March 7th and June 30th, 2016, 99 ICUs in 13 countries in 
Europe, and North and South America screened 1922 patients where 
1260 patients had complete data and were included in the analysis. 
Physical restraints were used at least once in 217 of 1260 patients 
(17% (95% CI 15–19) with a variation between country of a minimum 
of 1% to a maximum of 48% of included patients per country and for 
a median of 2  days (IQR 1–6). Those using physical restraints in ICU 
more frequently had coma and delirium and were mechanically ven-
tilated within the first 24 h of ICU admission. Among those restrained 
33% (95% CI 27–39) were treated with anti-psychotics (haloperidol, 
olanzapine, or quetiapine), 41% (34–48) with benzodiazepines, and 
85% (80–90) with sedatives at least once during ICU admission. While 
physically restrained, 61% (95% CI 55–68) of the patients were coma-
tose, 83% (77–88) were mechanically ventilated and 42% (36–49) 
were delirious. Scandinavian countries had fewer restrained patients, 
but similar numbers of sedated patients as compared with the total 
cohort.
Time from ICU admission to the use of physical restraints was shorter 
in comatose patients (hazard ration [HR] = 1.96, 95% CI 1.3–3.97) and 
in those with hyperactive delirium (HR = 2.09, 1.48–2.93). Time from 
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ICU admission to the use of physical restraints was longer in patients 
with hypoactive delirium (HR = 0.60, 0.40–0.91)).
Conclusion. Physical restraints were commonly used in ICU patients 
with high variation between countries. Coma and hyperactive delirium 
subtypes were associated with the use of physical restraints.
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Introduction. Information is lacking regarding long-term survival and 
predictive factors for mortality in patients with acute hypoxemic res-
piratory failure due to coronavirus disease 2019 (COVID-19) and under-
going invasive mechanical ventilation. We aimed to estimate 90-day 
and 180-day survival of patients with COVID-19 requiring invasive 
ventilation and to develop a predictive model for intensive care unit 
mortality.
Objectives. To analyze the long-term survival of patients who required 
invasive mechanical ventilation for severe COVID-19 pneumonia.
To assess a predictive model of ICU mortality.
Methods. A multicentre, national cohort study between March 8 and 
April 30, 2020 in 16 intensive care units (ICU) in Spain (clinicaltrials.gov 
#NCT04379258). Participants were consecutive adults who received 
invasive mechanical ventilation for COVID–19. Severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) infection detected in posi-
tive testing of a nasopharyngeal sample and confirmed by real time 
reverse-transcriptase polymerase chain reaction (rt-PCR). The primary 
outcomes were 90-day and 180-day survival after hospital admission. 
Secondary outcomes were length of ICU and hospital stay, and ICU 
and in-hospital mortality. A predictive model and a nomogram were 
developed to estimate the probability of ICU mortality. The Ethics 
Committee of Hospital Universitario de Getafe approved the study in 
a waiver consent manner.
Results. 868 patients were included (median age, 64 years [interquar-
tile range [IQR], 56–71  years]; 72% male). Severity at ICU admission, 
estimated by SAPS3, was 56 points [IQR 50–63]. Prior to intubation, 
26% received some type of noninvasive respiratory support. The 
90-day and 180-day survival rates were 69% (95% confidence interval 

[CI] 66%-72%) and 59% (95% CI 56%-62%) respectively. The predictive 
factors associated with ICU mortality were: age (odds ratio [OR] 1.049 
[95% CI 1.032–1.066] per 1-year increase), SAPS3 (OR 1.025 [95% CI 
1.008–1.041] per 1-point increase), neutrophil to lymphocyte ratio (OR 
1.009 [95% CI 1.002–1.016]), a failed attempt of noninvasive positive 
pressure ventilation previous to orotracheal intubation(OR 2.131 [95% 
CI 1.279–3.550]), and use of selective digestive decontamination (OR 
0.587 [95% CI 0.358–0.963]).
Conclusion. The long-term survival of mechanically ventilated 
patients with severe COVID-19 reaches more than 50% and may help 
to provide individualized risk stratification and potential treatments.
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Introduction. The optimal hemoglobin (Hb) during V-V ECMO is still 
debated. A previous survey showed that high volume centers (> 20 
run/year) tolerate lower Hb values.
Objectives. To describe the level of Hb and the trigger for transfusion 
adopted worldwide in a large cohort of V-V ECMO in a defined time-
frame and explore its relations with clinical outcomes.
Methods. Prospective multicenter observational international cohort 
study on consecutive V-V ECMO patients (during one year or up to 20 
patients, having complete data) enrolled by 40 centers in 19 countries 
from Jan 2019 to Dec 2020. Patient were described for preECMO char-
acteristics and followed daily for 28 days or less if the time on ECMO 
was shorter. Generalized Estimating Equations (GEE) models were 
applied in order to consider within subject repeated measurements 
over time. Hb was registered daily and before the first daily transfusion 
episode. Centers were considered at low (< 12), medium (12–20), high 
(> 20) volume, according to the number of cases per year.
Results. 635 patients were enrolled with the following baseline 
pre-ECMO characteristics [median, 95% CI or N(%)]: age 52  years 
(40–60), male gender 444 (70%), BMI 28.5  kg/m2 (24.9–34), hospi-
tal stay 5.4 days (1.7–11), ICU stay 3 days (0.9–7), mechanical ventila-
tion 2.1 days (0.6–5.5), PaO2/FiO2 ratio 70 (59–94), SAPS-2 40 (30–55), 

https://doi.org/10.1007/s00134-018-5204-y
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SOFAscore 10 (7–12), PRESERVE score 4 (2–5), RESPscore 2 (0–4), Hb 
10.8 (9.4–12.30), and hematocrit 33.5% (29.5–38). Main causes of ARF 
were COVID-19 (N 204, 32.2%), other viral pneumonia (N 119, 18.8%) 
and bacterial pneumonia (N 102, 16.1%). Main ECMO configurations 
were fem-jug (64.7%) and fem-fem 25.2%. At baseline Hb was not sig-
nificantly higher in patients discharged alive from the ICU compared 
to non-survivors: Hb 11.1 ± 2.4  g/dl vs 10.8 ± 2.3  g/dl, p = 0.15. A 
lower baseline value was tolerated at higher volume center: 11.3 (low 
and medium volume) vs 10.7 high volume; p = 0.02. (Fig. 1a) But in a 
Kaplan–Meier survival analysis the baseline quartiles of Hb didn’t show 
a statistically significant difference in ICU survival, log-rank P = 0.56.
N 430 (67.6%) patients were successfully weaned from ECMO (aver-
age ECMO run length 10.9 days [5.9–20)] and 383 (60.22%) were dis-
charged alive from the ICU and 374 (59.4%) were discharged from 
the hospital. Longitudinal data include 8182  days on ECMO. Median 
Hb considering all the ECMO days was 9 g/dl (8–9.8) and considering 
the average per patient (weighting for ECMO duration) was 9.2  g/dl 
(8.3–9.9). Despite the differences at baseline all patients tent to reach a 
similar Hb value in longer ECMO stays.

Patients in the lower quartile maintained a stable value over time, 
while the higher quartiles demonstrated a statistically significant 
decrease towards the mean and the progression is higher for the 
higher baseline values (Fig. 1b). In high volume centers Hb is usually 
lower than in the others, p < 0.01 (Fig. 1c). In the whole cohort median 
pretransfusion Hb was 7.9 g/dl (7.1–9). No statistical difference in the 
Hb during ECMO was found between survivors and non-survivors.
Conclusion. In a large multicenter cohort of V-V ECMO patients, Hb 
was usually kept at a lower level than normal range, between 8 and 
10 g/dl as proposed by the EOLIA trial. Considering these range values, 
variations in Hb was not associated with clinical outcome. A tendency 
over lower Hb in higher volume centers was confirmed by these large 
observational data.

Reference(s)
1. PROTECMO study was endorsed by ESICM and funded by 2019 ELSO 

grant. We acknowledge all the participants of the PROTECMO study 
group

001200 
Virtual post‑intensive‑care rehabilitation for survivors 
of COVID‑19: a feasibility study
F.  Howroyd1; N. Earle,1; J. Weblin,1
1Therapy services, Queen Elizabeth Hospital Birmingham, Birmingham, 
United Kingdom 
Correspondence: F. Howroyd
Intensive Care Medicine Experimental 2020, 9(1): 001200

Introduction. The COVID-19 pandemic has led to a rapid increase 
in intensive care admissions; the survivors of which are anticipated 
to have extensive physical and psychocognitive morbidity [1–5]. 
An innovative, virtual post-intensive-care rehabilitation service has 
been developed for survivors of COVID-19, however its feasibility and 
impact have not yet been evaluated.
Methods. A non-randomised, feasibility study was performed. Adults 
admitted to the intensive care of a large UK hospital with a confirmed 
diagnosis of COVID-19 and surviving to hospital discharge were 
included. Patients were invited to participate in a virtual rehabilita-
tion programme consisting of a weekly exercise class and support 
group, led by critical care physiotherapists and follow-up nurses. Pri-
mary outcomes were recruitment, retention and adherence. Second-
ary outcomes included physical and non-physical clinical outcomes; 

including the One Minute Sit-to-Stand Test (1MSTS), Medical Research 
Council Dyspnoea Scale (MRC), Quick Dash Shoulder Disability Ques-
tionnaire (QD), Hospital Anxiety and Depression Scale for Anxiety 
(HADS—A) and Depression (HADS—D), Intensive Care Psychological 
Assessment Tool (IPAT) and the EQ-5D Perceived Health Rating Scale 
(EQ5D).
Results. 38 out of 76 eligible patients (50%) agreed to participate in 
virtual rehabilitation, of which 28 (74%) completed the 8-week pro-
gramme. The baseline characteristics of patients invited to the post-
intensive-care rehabilitation programme are in Table  1. Patients who 
attended virtual rehabilitation were predominantly male (79%), of 
BAME ethnic groups (79%) with a mean age of 54 years (SD 11).

Table 1 : Demographic and clinical characteristics of patients who 
completed virtual rehabilitation and those who declined (n = 66)

Completed 
(n = 28)

Declined (n = 38) p

Mean Age (SD) 54 (11) 54 (12) 0.816

Gender; Male: 
Female

22 (79%): 6 (21%) 28 (74%): 10 (26%) 0.647

BAME Ethnicity; 
Yes: No

22 (79%): 6 (21%) 24 (63%): 14 (37%) 0.178

Median ICU 
Length of Stay

21 days (18.75—
27.75)

21.5 days 
(13.5—28)

0.421

Median Hospital 
Length of Stay

33 days (30—46) 38 days (19—38) 0.765

Median Ventilator 
Days

20 days (16—24) 17.5 days 
(10—26.5)

0.381

Following completion of the virtual rehabilitation programme, 
there was a statistically significant improvement in all physical and 
non-physical outcomes (Table  2). After rehabilitation, there was an 
observed increase in exercise capacity (1MSTS 20 vs 25, p < 0.001) 
and reduction in perceived breathlessness (MRC 3 vs 2 p < 0.001) and 
shoulder disability (QD 43.18 vs 19.31 p 0.001). Scores for anxiety 
(HADS–A), depression (HADS–D) and psychological distress (IPAT) 
were low prior to commencing rehabilitation, yet showed further 
reduction on completion of the programme (HADS–A: 4 vs 3 p = 0.021; 
HADS–D: 4 vs 2.5 p = 0.010; IPAT: 3 vs 2 p = 0.002). Perceived health 
ratings also  showed significant improvement after rehabilitation 
(EQ5D 60 vs 76 p = 0.001).

Table 2: Results of physical and non-physical outcomes pre and 
post rehabilitation (n = 28)

Pre-rehabilitation 
(median)

Post-rehabilita-
tion (median)

p

1MSTS 20 stands (IQR 
15—27)

25 stands (IQR 
19—31)

 < 0.001

QD 43.18 (IQR 
7.86—53.95)

19.31 (IQR 
6.80—37.49)

0.001

MRC 3 (2—3) 2 (1—2)  < 0.001

HADS—A 4 (IQR 2—8) 3 (IQR 1—6.75) 0.021

HADS—D 4 (IQR 2—7) 2.5 (IQR 1—5.5) 0.010

IPAT 3 (IQR 1.25—6.75) 2 (IQR 1—4) 0.002

EQ5D 60 (IQR 50—80) 76 (IQR 65—90) 0.001

Conclusion. It is feasible to recruit and retain survivors of severe 
COVID-19 to virtual post-intensive-care rehabilitation. Those that 
attended showed significant improvements in physical and non-phys-
ical outcomes. Further research, including an appropriately powered 
multi-centre clinical trial, is required to further validate these findings.
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Introduction. Elderly critically-ill patients with COVID-19 are most vul-
nerable during the ongoing pandemic, men are known to more likely 
develop severe disease than women. However, it remains unknown 
whether there are sex-specific differences after admission to an inten-
sive care unit (ICU) regarding treatment characteristics and clinical 
outcomes.
Objectives. We aimed to perform a sex-specific analysis in elderly 
critically-ill patients with COVID-19 ≥ 70 years of age from the prospec-
tive multicentric international COVIP study (organized by VIP group of 
ESICM).
Methods. All patients included in the COVIP study were analyzed 
for sex-specific ICU admission and treatment characteristics includ-
ing frailty (according to CFS), as well as ICU and 30-day mortality. A 
multilevel adjusted analysis was performed; counts and percentages, 
medians with interquartile range (IQR) and odds ratios (OR) with 95% 
confidence intervals (CI) are reported.
Results. A total of 3,159 patients (69.8% male, 30.2% female, 
75  years median age) were included, cardiovascular comorbidities 
were frequent (arterial hypertension 67%, diabetes mellitus 37%, 

cardiovascular disease 23%). Median SOFA score at admission was 
5 (IQR 3–8). Female patients were significantly more frail than male 
patients (p < 0.001). Male patients more often underwent tracheos-
tomy (20% vs. 14%; OR 1.57; p < 0.001), vasopressor therapy (69% vs. 
62%; OR 1.25; p = 0.02) and renal replacement therapy (17% vs. 11%; 
OR 1.96; p < 0.001). There was no difference in life-sustaining treat-
ment limitations. 30-day mortality (50% male vs. 49% female; OR 
1.11; p = 0.19) showed no difference, ICU mortality (48% male vs. 47% 
female; OR 1.18; p = 0.04) very slightly favored women. After multi-
level adjustment for disease severity, frailty, age and treatment limita-
tions, this small effect remained statistically significant (OR 1.32, 95% 
CI 1.05–1.67; p = 0.02).
Conclusion. In this analysis of sex-specific treatment characteristics 
and clinical outcomes of critically-ill elderly patients with COVID-19, 
we found more intensive treatment in male vs. female patients. After 
multilevel adjustment, there was a tiny but statistically significant 
association of male sex with higher ICU mortality.
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Introduction. In the early stage of septic shock, critical care ultra-
sound (CCUS) has the potential to guide multi-targeted treatment 
through the evaluation of cardiac function, fluid responsiveness, lung 
status and efficacy response to vasopressor infusions. Several trials 
have shown that CCUS-guided fluid management improved outcomes 
of patients. Nevertheless, a randomized controlled trial showed that 
echocardiogram-guided sepsis resuscitation did not significantly 
improve the outcomes of patients with septic shock.
Objectives. We aimed to compare the differences between criti-
cal care ultrasound goal-directed therapy (CCUGDT) and early goal-
directed therapy (EGDT) in patients with septic shock.
Methods. We conducted a prospective, single center, randomized 
controlled study in the 35-bed general intensive care unit of an aca-
demic tertiary care hospital. Critically ill patients who were first diag-
nosed as septic shock in our department from December 2018 to 
December 2019, were recruited as the subjects of the study. The 
enrolled patients were randomly divided into the control group (EGDT 
group) and study group (CCUGDT group). The relevant conventional 
monitoring indicators and ultrasound parameters were recorded 
respectively at the time of enrollment (0 h), 6th h, 12th h, and 24th h 
in both groups. Resuscitation targeting rate and lactate clearance rate 
(LRC) at 6th h were primary clinical outcomes. Secondary endpoints 
consisted of ICU mortality and 28-day mortality.
Results. Eight-six of whom were enrolled in this study, then randomly 
divided into the EGDT group (n = 44)and the CCUGDT group (n = 42). 
The 6-h LRC in the CCUGDT group was significantly higher than thatin 
EGDT group (23.8% vs. 9.7%, P = 0.010). The cumulative fluid infusion 
volume and fluid balance at 12hand 24 h in the CCUGDT group were 
significantly lower than those in the EGDT group (P < 0.05).
Conclusion. CCUGDT increased 6 h LRC, improved the 24th h resusci-
tation targeting rate and reduced the cumulative fluid infusion com-
pared with EGDT at 12th h and 24th h in patients with septic shock.
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Introduction. It is believed that tracheostomy offers several benefits 
for patients with prolonged mechanical ventilation. Some studies sug-
gest that early tracheostomy in critically ill patients may improve out-
comes including long-term mortality. However, the available evidence 
concerning the population of patients with COVID-19 is scarce.
Objectives. To evaluate whether there is an association between 
tracheostomy timing and 3-month mortality in critically-ill patients 
aged ≥ 70 years with confirmed COVID-19.
Methods. This is a prospective multicentre study enrolling con-
secutive patients ≥ 70  years old admitted to the ICU with confirmed 
COVID-19 (COVIP, NCT04321265). Recruitment took place in 164 cen-
tres in 15 European countries, Turkey, Israel and Libya from 19 March 
to 31 December 2020. Baseline demographic and clinical data as 
well as information about timing and duration of mechanical venti-
lation and tracheostomy were gathered. The primary endpoint was 
mortality within 3  months after admission to the ICU. Multivariable 
analyses were performed using proportional hazard Cox regression to 
evaluate association between 3-month mortality and early tracheos-
tomy defined using three different thresholds i.e., < 7  days, < 10  days 
and < 14  days from endotracheal intubation. To account for survivor 
bias patients were included into survival analysis in the moment of 
tracheostomy.
Results. The final study sample comprised 2892 patients at the mean 
age of 75.8 (SD 4.7) years among whom 2050 (70.9%) were male. Tra-
cheostomy was performed in 19.8% of entire cohort (574/2892) and 
27.4% of mechanically ventilated patients (574/2096). The 3-month 
mortality among patients with tracheostomy and available 3-month 
survival status was 50.2% (229/456). A multivariable analysis adjusted 
for age, gender, comorbidities, baseline Clinical Frailty Scale and 
Sequential Organ Failure Assessment scores revealed no associa-
tion between 3-month mortality and early tracheostomy defined as 
performed < 7  days (HR 0.83, 95%CI 0.53 to 1.31), < 10  days (HR 0.82, 
95%CI 0.57 to 1.18) and < 14  days (1.02, 95%CI 0.75 to 1.38) from 
endotracheal intubation.

Conclusion. In this prospective observational study we showed that 
early tracheostomy was not associated with improved 3-month mor-
tality in elderly patients with COVID-19 admitted to the ICU.
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Introduction. The time course of patients with SARS-CoV-2 infection 
(coronavirus disease [COVID]-19) is not predictable based on clinical 
grounds, and biomarkers of disease severity are lacking. MiRNAs play 
important roles in the regulation of gene expression and are consid-
ered essential modulators during viral infections.
Objectives. To identify miRNAs differentially expressed in patients 
with COVID-19 of different severity.
Methods. We conducted a case control study of next generation 
sequencing in a discovery cohort of 30 patients. We used serum sam-
ples from patients coming to the Emergency Department (ED) and not 
admitted to the hospital (mild group), patients admitted to the hospi-
tal ward (moderate group), and patients admitted to the intensive care 
unit (ICU) requiring mechanical ventilation (severe group) (n = 10 each 
group). Patients were matched for age, sex and previous corticoster-
oid treatment. None had received other immunosuppressive therapy. 
Serum samples obtained on the day of ED visit, hospital admission, 
or ICU admission, respectively, were analyzed for miRNA expression 
(miRNAseq) and bioinformatic analysis using CLC Genomics (Qiagen). 
Target prediction and enrichment analysis was conducted using web-
based tools (mirNet 2.0). RT-qPCR was used to validate the differential 
expression of miRNAs identified in the discovery cohort. In addition, 
RT-qPCR was done in serum samples from a validation cohort of 
60 patients with the same inclusion criteria as the discovery cohort 
(n = 20 each group).
Results. We identified 4 miRNAs differentially expressed in the severe 
group as compared to the mild and moderate groups. Differential 
expression was validated by RT-qPCR both in the discovery and the 
validation cohorts. The top 10 pathways and networks (Reactome) 
involved were cellular responses to stress, activated TLR4 signaling, 
cellular senescence, MAPK targets/ Nuclear events mediated by MAP 
kinases, Toll Like Receptor 4 (TLR4) Cascade, Toll Like Receptor 10 
(TLR10) Cascade, Toll Like Receptor 5 (TLR5) Cascade, MyD88 cascade 
initiated on plasma membrane, TRAF6 mediated induction of NFkB 
and MAP kinases upon TLR7/8 or 9 activation, and Toll Like Receptor 
7/8 (TLR7/8) Cascade (adjusted p value < 10e-6 for all cases).
Conclusion. We have identified by miRNAseq miRNAs characteristic 
of severe disease in COVID-19. These miRNAs are involved in a large 
number cell pathways, mostly related to TLR-mediated cell signaling, 
which plays key roles in innate immunity. Our findings may have impli-
cations for biomarker and innovative therapeutic target discovery in 
COVID-19.
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Introduction. Cases of major trauma in the very old (over 80 years) 
is increasingly common in the intensive care. Patients and their 
relatives/carers expect clinicians to provide information on the 
potential benefits and risks of invasive therapies associated with 
an admission to critical care before making choices about the care 
they wish to receive. Predicting outcome is challenging in this group 
of patients as age is a poor marker of health and poor predictor of 
outcome. Increasingly, decisions are guided with the use of sickness 
severity scores of both the acute condition (e.g. SOFA) and chronic 
health issues (e.g. clinical frailty scale, CFS). Recent work in a sin-
gle UK trauma centre (1) and two-Australian ICUs (2) suggests that 
increased CFS is associated with worse outcome in elderly major 
trauma patients  (defined as > 65 and > 50  years respectively). We 
aimed to test whether this association held true in the very old (over 
80) or whether more traditional critical care related sickness severity 
scores had stronger associations with outcome (SOFA). Data for this 
study came from two large prospective observational studies of very 
old intensive care patients (VIP-1 and -2). These studies recruited 
participants from over 300 critical care units in 21 countries across 
Europe.
Methods. Data from the VIP-1 and VIP-2 studies for patients with 
major trauma admission were obtained. Ethical approval for these 
studies was obtained in the host countries/organisations. Baseline 
characteristics, level of care provided and outcome (ICU and 30  day 
mortality) were summarised. Uni- and multi- variable regression analy-
sis were undertaken to determine associations between CFS and SOFA 
scores, type of major trauma and outcome (30-day mortality).
Results. Of the 8062 patients recruited to the VIP studies, 498 
patients were admitted to intensive care because of major trauma. 
Participants in this analysis were recruited from 20 countries across 
Europe. Baseline characteristics and oucome are presented in 
Table 1. Median age was 84 years old. The youngest participant was 
80 and the oldest participant 100. Median SOFA score was 6 (inter 
quartile range, IQR, 3–9) and CFS was 3 (IQR 2–5). Survival to 30-days 
was just 52%. Median and inter-quartile range of CFS was the same 
in survivors and non-survivors. In the logistic regression analy-
sis, CFS was not associated with increased mortality. SOFA score 
(p < 0.001) and multi-trauma with head injury (p < 0.05) were signifi-
cantly associated with increased mortality.

Conclusion. Major trauma admissions in the very old is not uncom-
mon and 30-day mortality is high. We found that CFS was not a help-
ful predictor of mortality. SOFA and trauma with head injury are 
associated with worse outcomes in this patient group. To our knowl-
edge this is the largest study of the associations between frailty and 
outcome in major trauma cases in the very old.
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Introduction. Trauma-induced coagulopathy (TIC) is associated with 
high morbidity and mortality. TIC originates endogenously from dam-
aged and hypoxic endothelial cells during traumatic shock. TIC is 
initially characterized by platelet dysfunction, consumption of coag-
ulation factors and hyperfibrinolysis. Specific TIC phenotypes have 
been identified. The mechanisms underlying these phenotypes are 
unknown, but shock duration may play a key role. We hypothesize that 
TIC phenotypes can shift as the duration of shock persists and that a 
shorter shock duration is associated with more fibrinolysis.



Page 76 of 258  ICMx  2021, 9(Suppl 1):51

Objectives. We aimed to elucidate the effect of shock duration on TIC 
and to examine which shock duration is best suited to study hyperfi-
brinolysis after traumatic injury in a mouse model.
Methods. Male Bl/6 J mice were anesthetized and subjected to one of 
the following groups: 1) 90 min of mechanical ventilation (MV) (n = 5) 
2) 90 min MV with trauma (bilateral tibia/fibula fractures + laparotomy 
with crush injury) (n = 5), 3) 30 min MV with trauma and 30 min shock 
(n = 10) 4) 90  min MV with trauma and 90  min shock (n = 10). Shock 
was achieved by controlled blood draw until a MAP of 25-30  mmHg 
was achieved. Outcomes included arterial blood gas analysis, hemo-
dynamic parameters, rotational thromboelastometry (ROTEM) and 
D-dimer.
Results. Shock was induced by equal amount of blood withdrawal in 
group 3: 330ul (± 40ul) and group 4: 350ul (± 60ul). Only mice in shock 
died: 10% in the 30  min shock group and 30% in the 90  min shock 
group. ROTEM results are shown in Fig.  1. Trauma + 30  min shock is 
associated with a decreased clotting amplitude, compared to 90 min 
shock, but does not differ significantly from control groups. Median 
level of maximum lysis did not differ between groups. However, half 
the mice in the 30 min shock group had a maximum lysis of more than 
15%, compared to none in the 90 min shock group. D-dimer levels did 
not differ between groups.
Conclusion. During shock duration, TIC characteristics change. A 
trauma model with 30  min shock seems more suitable to study TIC 
with fibrinolysis, compared to a model with 90  min shock duration. 
After 90 min of shock, a transition towards less fibrinolysis may occur.

Fig. 1. Rotational thromboelastometry (ROTEM), EXTEM results. Data 
are represented as median with IQR. 1) Control. 2) Trauma only. 3) 
Trauma + 30 min shock. 4) Trauma + 90 min shock. A) EXTEM clot-
ting time. B) EXTEM alpha angle. C) EXTEM maximum clot firmness. D) 
EXTEM Maximum lysis
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Introduction. Septic shock is the most common reason for admission 
to ICU and is frequently associated with distant organ complications 
such as acute kidney injury (AKI). The development of sepsis-induced 
AKI (S-AKI) contributes to higher mortality than sepsis itself and is 
associated with longer ICU stay. The mechanisms responsible for S-AKI 
are multifactorial which greatly reflex the difficulty in finding specific 
therapies for this condition. The use of biomarkers than can aid to pre-
dict or recognize S-AKI is a topic of major interest in the field of inten-
sive care. We previously described that circulating level of vascular 
endothelial growth factor (VEGF-A) is significantly elevated in rodents 
with sepsis and is strongly associated with S-AKI. In addition, we fur-
ther demonstrated that exogenous administration of soluble fms-like 
tyrosin kinase-1, a soluble inhibitor of VEGF-A (sFlt-1) attenuated S-AKI 
by reducing intrarenal inflammation [1]. We now expand our research 
to explore the role of these two endothelial biomarkers in the devel-
opment of S-AKI in patients with septic shock.
Objectives. Our primary outcome was to evaluate whether circulating 
level of VEGF-A and sFlt-1 are associated with S-AKI in patients with 
septic shock. We also examined if these biomarkers are associated 

with duration of vasopressor support and with the need for renal 
replacement therapy (RRT).
Methods. We measured circulating blood level of VEGF-A and sFlt-1 
in 93 patients admitted to an academic ICU in the United States of 
America. These biomarkers were measured within 24hs of admission 
after appropriate consent. We then retrospectively categorized these 
patients in 2 groups; septic shock (SS n = 42) and no septic shock 
(NSS n = 39) and we added an additional healthy control group (HC 
n = 12). Septic shock was determined based on Sepsis-3 definition [2] 
and these patients received therapy following the Surviving Sepsis 
Campaign Guidelines [3]. We followed these patients for 30 days. Dur-
ing this period we determined whether the initial level of VEGF-A and 
sFlt-1 are associated with the diagnosis and severity of AKI based on 
KDIGO criteria, the duration of vasopressor support and the need for 
RRT. Data was analyzed using 2-way ANOVA and Pearson correlation.
Results. Of the 93 patients, 50 (54%) were male. The SS group had a 
median age 61 ± 6  years and SOFA score 8 ± 3. The median age for 
NSS group was 59 ± 3  years and SOFA score of 2 ± 2. The patients 
with SS had an admission VEGF-A level higher than NSS (1780 ± 108 
vs 615 ± 78  pg/ml, p < 0.05). The level of sFlt-1 was also higher in SS 
compared to NSS (670 ± 64 vs 296 ± 35 pg/ml, p < 0.05). In the HC the 
level of VEGF (285 ± 66  pg/ml)  and sFlt-1 (171 ± 37  pg/ml) was sig-
nificantly lower than SS and NSS (p < 0.01). In the group of patients 
with SS, (32/42–76%) developed AKI and most of these patients 
(24/32–75%) developed AKI stage 2 or 3. Need for RRT occurred in 33% 
of the patients with SS. The level of VEGF was greater than 1000 pg/
ml in 100% patients who developed AKI stage 2–3 and in those who 
required RRT. In patients with SS, a level of VEGF greater than 600 pg/
ml on admission to ICU strongly correlated with development of AKI 
(r = 0.76, p < 0.05), need for RRT (r = 0.73, p < 0.05) and more than 72hs 
of vasopressor support (r = 0.71, p < 0.05). However, the strongest cor-
relation with AKI and AKI requiring RRT was found in patients with 
with VEGF-A/sFlt-1 ratio greater than 2.0 ([r = 0.91 for AKI, p < 0.01], 
[r = 0.86, AKI on RRT p < 0.01]). The ratio also strongly correlated with 
greater than 72 hs of vasopressor support (r = 0.83, p < 0.01). Data is 
presented as Median ± SEM.
Conclusion. Our data demonstrate that VEGF-A is consistently ele-
vated in patients with SS and is a strong predictor for AKI, duration of 
vasopressor support and need for RRT. Given the significant and more 
robust increase in circulating VEGF-A than sFlt-1 during SS, we believe 
that VEGF-A/sFlt-1 ratio is a stronger and more reliable predictor for 
AKI during septic shock than measuring VEGF-A. Further studies are 
needed to determine if the VEGF-A/sFlt-1 ratio can be implemented to 
predict the progression from sepsis to septic shock as well as other dis-
tant organ complications related to septic shock.
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Introduction. The impact of SARS-CoV-2 pandemic on healthcare 
worker mental health and well-being has been recognised by The 
World Health Organisation (WHO)0.1 Anticipating possible effects of 
the 3rd wave on the Cardiorespiratory Physiotherapy team well-being 
we aimed to perform a weekly measure of staff well-being. In an effort 
to enhance well-being, we implemented team-based interventions 
and strategies, with a secondary aim to provide peer support. From 
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the beginning of the pandemic the Cardiorespiratory Physiotherapy 
team led on treating the Covid-19 patient cohort across critical care 
and medical wards, including teaching and support to the broader 
physiotherapy team. In response to demands faced by critical care 
colleagues the team also worked extended hours to assist in Proning 
rounds, including evenings and weekends.
Methods. The Warwick and Edinburgh Mental Wellbeing Scale (WEM-
WBS) was anonymously completed every week by Cardiorespiratory 
Physiotherapy team members, from January to April 2021. Scores 
were collated and an average weekly score calculated. Weekly average 
scores were fed back to the team with opportunities to discuss possi-
ble causes and potential actions. A final team de-brief was completed 
at the end of April 2021.
Results. In total 9 data collection points were completed with a 
median number of participants of 11 (Range 8–12). The average team 
score ranged from 43.1 to 52, where scores of 41–44 correspond with 
possible depression and scores of 45–59 with average mental well-
being.2 As admissions and deaths attributable to Covid continued to 
increase we found a persistent low score in our team, with our low-
est score corresponding with peak admissions in mid-February. Con-
sistently low scores were found in “I’ve been feeling relaxed” and “I’ve 
had energy to spare”. In contrast, there was a steady increase from this 
point associated with reduced case numbers, implementation of well-
being interventions, improved weather, and vaccination program role 
out. Consistently high scores in “I’ve been feeling loved” and “I’ve been 
feeling useful” were recorded.
Conclusion. Our results demonstrated the negative impact of dealing 
with the Sars-CoV-2 pandemic on the mental health and well-being of 
our physiotherapy team. Due to implementing team interventions, in 
response to low mental health and well-being, as a team were able to 
maintain average mental health and well-being. Measuring and moni-
toring our collective well-being provided time for self-reflection and 
facilitated our de-brief discussions. Our results demonstrate the ongo-
ing effects of the Sars-CoV-2 pandemic and highlight the need for 
additional support for healthcare workers at this time.
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Introduction. Multiple clinical scoring systems have been developed 
to predict outcomes after critical illness including the Multiple Organ 
Dysfunction Score (MODS), the Sequential Organ Failure Assessment 
(SOFA) score, and the APACHE-II score, however their prognostic per-
formance is only moderate. In this respect, biological markers might 
be helpful in improving prognostication. DNA methylation is an epi-
genetic mark that is relatively stable and can be easily measured 
in whole blood. In this study we examined the performance of DNA 
methylation as a marker of prognosis amongst critically-ill patients.

Methods. DNA methylation profiling was performed on whole blood 
samples from 134 critically-ill patients (66 septic and 68 non-septic), 
drawn on the first day of ICU admission. Methylation levels were ana-
lyzed using the Illumina Infinium HumanMethylation450 array. To 
identify CpG sites at which methylation levels were associated with 
severity of illness, patients were divided into “high MODS” (MODS 
score ≥ 9) and “low MODS” (MODS score ≤ 8) groups and Differentially 
Methylated Regions (DMRs) were identified that distinguished the two 
groups. This approach yielded 63 DMRs, including 241 individual CpG 
sites.
Patients were then subdivided into three groups according to ICU 
outcome: (1) survival, (2) early mortality (≤ 5 day) and (3) late mortal-
ity (≥ 6 days). For each of the 241 CpG sites, we performed an analysis 
of variance (ANOVA) between the three groups and, subsequently, a 
post-hoc analysis using Tukey’s test.
Results. Our analysis revealed five CpG sites that showed significant 
variance across the three groups: two located in the body of TRPV3 
gene, two in the intergenic regions of chromosomes 2 and 7, and 
one upstream of the PPT2 transcription start site. Linear Discriminant 
Analysis was performed using the five CpG sites as predictor variables 
and the dataset was split into a training set (60% of the patients) and a 
testing set (40% of the patients) to test the model. The resultant model 
correctly predicted the outcome for 71.14% of the observations in the 
test set. The accuracy of the model, although not perfect, reveals that 
an epigenetic signature might be useful in predicting outcomes of 
critical illness.
Conclusion. Our study suggests that DNA methylation may be an 
early prognostic biomarker in critically-ill patients. Further investiga-
tion is required to identify the optimal methylation signature and to 
validate these findings in other patient cohorts.
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Introduction. Over the last few decades, there has been emerging 
literature on the long-term outcomes of intensive care unit (ICU) 
survivors with respiratory failure requiring invasive ventilation. How-
ever, there are little published data on the long-term psychological 
outcomes of general ICU survivors and those not requiring invasive 
ventilation.
Objectives. The primary objective was to describe the severity of 
affective psychological symptoms [Post Traumatic Stress Disorder 
(PTSD), Depression, Anxiety and Stress] and impact on health related 
quality of life (HRQOL) in a general population of ICU survivors at 
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12-months. The secondary aim was to compare outcomes between 
the intubated and non-intubated groups of ICU survivors.
Methods. Prospective, multicentre observational cohort study from 
4 Australian teaching hospitals, with a 12-month follow up of ICU 
survivors. Study participants included intubated ICU survivors with 
a length of ICU stay > 72  h and non-intubated ICU survivors who 
received organ support in the ICU. Validated tools for screening 
for affective symptoms included the Post Traumatic Stress Scale 14 
(PTSS14), Depression Anxiety Stress Scale—21 items (DASS21) and 
EQ5D-5L tool for HRQOL. Established scales for the assessment tools 
were used to classify severity of clinical symptoms.
Results. Of the 172 patients recruited, 9 (5%) died at hospital dis-
charge, 12 (7%) withdrew consent before any follow-up and 19 
(11%) were lost to all follow up. Overall, 133 patients were included 
in the final data analysis and over 80% completed follow-up assess-
ments. At 12-months, clinically significant PTSD symptoms were 
evident in 10% of the overall ICU survivors, with a reasonable pro-
portion depicting moderate or worse symptoms of depression 
(20%), anxiety (15%) and stress (9%). There was no difference in the 
severity of affective symptoms between the intubated and non-
intubated groups at follow-up. On a visual analogue scale (0–100), 
the survivors perceived their overall health status at a median of 
70 [IQR 21], with overall mean EQ5D index value at 0.65 (0.03) at 
12 months. HRQOL problems were noted in every domain assessed; 
mobility (42%), selfcare (26%), usual activities (46%), pain or discom-
fort (48%) and anxiety or depression (38%).
Conclusion. At 12-months, a significant proportion of ICU survivors 
had symptoms suggestive of PTSD, depression, anxiety, stress and 
problems with their HRQOL. The non-intubated ICU survivors had a 
similar psychological burden as the invasively ventilated and should 
be included in future research and strategies to improve outcomes.
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Introduction. The paraclinical diagnosis of lower respiratory tract 
infection(LRTI) still relies heavily on culturing of respiratory tract 
samples which are quite insensitive, hence resulting in false negative 
response. There is a growing market for commercially available multi-
plex polymerase chain reaction(PCR) assays promising fast turnaround 
time(TAT) and high sensitivity towards a variety of common patho-
gens, which may improve antibiotic stewardship.
Objectives. The purpose of this study was to assess the applicability of 
the FILMARRAY® Pneumonia Panel Plus(PP) in the clinical setting of an 
Intensive Care Unit(ICU).
Methods. Tests were performed on undiluted specimens from 
mechanically ventilated patients at the ICU on the first day of intu-
bation. The FILMARRAY®  Pneumonia Panel Plus was used to test 
76 endotracheal aspirate samples frozen in a biobank. Compari-
son with pathogen detection using conventional microbiological 
methods(CMM) was performed, and concordance rates between 
methods was assessed taking into account incomplete investigation 
by conventional methods. Evaluation on the usage of antibiotics was 
done retrospectively by a clinical microbiologist and an Intensive Care 

physician assessing a potential change in treatment based on FILMAR-
RAY® results and patient status.
Results. In  42(55,3%) samples PP and CMM are in full concordance. 
Additional findings by CMM were seen in 2(2,6%) samples. Additional 
findings by PP were seen in 31(40,7%) samples. Complete discrep-
ancy between methods were seen in 1(1,3%) sample. In 2 samples, 
PP detected methicillin resistant  staphylococcus Aureus, even though 
CMM showed methicillin sensitive  staphylococcus Aureus. By CMM, 
extended virus panel TAT was a median of 111,28 h. TAT for culture and 
susceptibility a median 52,82  h. PCR for atypical 40,04  h. PP TAT was 
estimated 2  h, making de-escalation possible in 35(46,1%)patients, 
among these discontinuation of macrolide would have been possible 
in 24(31,6%).
Conclusion. The FILMARRAY®  Pneumonia Panel Plus  may offer valu-
able information, however it detected several additional pathogens 
compared to conventional microbiological methods and the inter-
pretation of results appears difficult in terms of disease causality and 
antibiotic resistance. The biggest impact may be on fast-delivered 
negative results, which resonated in the possible discontinuation of 
macrolide. Even though our study showed potential for theFILMAR-
RAY®  Pneumonia Panel Plus, further investigations on clinical effect 
should be performed prospectively.
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Introduction. It is known that nutrition and trace elements are impor-
tant in critically ill patients and trace element levels change during 
inflammation[1]. Since zinc and copper are included in the structure 
of superoxide dismutase enzyme, which is involved in antioxidant 
defense systems, it may be crucial to consider serum zinc and copper 
levels during treatment in intensive care units (ICU) [2].
Objectives. To determine the relationship between serum zinc and 
copper levels, serum biomarkers of inflammation and mortality during 
critical illness.
Methods. During the study period 55 critically ill patients admitted 
to ICU who met study criteria and age and sex matched 20 control 
patients from outpatient clinics were included in our study. Blood 
samples for copper, zinc, IL-6, IL-10, and ceruloplasmin levels were col-
lected from ICU patients on the 1st, 3rd and 7th days and once from 
the control group.
Results. Of the 55 patients included in the study 25(45,5%) was male. 
The mean age was 72.9 ± 12.9 years. Mean body mass index of patients 
was 25.4 ± 5.6. Main admission diagnoses were sepsis, pneumonia and 
respiratory failure. Mean APACHEII score was 23.6 ± 6.5, mean SOFA 
score was 6.1 ± 3.4, mean NUTRIC score was 5.8 ± 1.6. Of the patients 
36 (65%) received mechanical ventilation, 27(%49) received vasopres-
sors. Length of ICU stay was 13.8 ± 9.01 days. 28th day mortality was 
36%. Serum zinc levels were significantly lower (53.0 ug/dl vs 95.0 
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ug/dl, p < 0,001) and serum copper levels were significantly higher 
(119.2 vs 93.8, p = 0.003) in critically ill patients. Serum zinc levels 
showed an increase through day 1 to day 7 as CRP and procalcitonin 
levels decreased, statistically significant in survivors. The increase in 
serum zinc levels was inversely correlated with the change in positive 
acute phase reactant levels (CRP:R = -0,353 p = 0,017;PCT:R = -0,547 
p ≤ 0,000). Serum copper and ceruloplasmin levels were significantly 
higher in survivors than in non-survivors on the 1st and 3rd days (1st 
day copper levels: 128.8 ug/dl vs 102.5 ug/dl, p = 0.004; 1st day ceru-
loplasmin levels: 0.41 g/l vs 0.32 g/l, p = 0.005; 3rd day copper levels: 
125.08 ug/dl vs 123.7 ug/dl, p = 0.004; 3rd day ceruloplasmin levels 
0.38 g/l vs 0.30 g/l, p = 0.004). For all days, serum copper/ceruloplas-
min ratio did not differ significantly between groups. Between the 
3rd and the 7th days of the study IL-10 levels decreased in survivors, 
while it increased in non-survivors. Rate of change in IL-10 level on 7th 
day was significantly different between survivors and non-survivors 
(p = 0.005). When logistic regression analysis was performed, copper 
and zinc were not found to be independent factors affecting mortality.
Conclusion. The decrease in zinc levels and the increase in serum cop-
per and ceruloplasmin levels during acute illness may be associated 
with the systemic inflammatory response of the body. In this study, 
serum zinc and copper levels were not found to be independently 
associated with mortality.
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Introduction. Renal dialysis is a key to the management of acute kid-
ney injury (AKI) in the intensive care unit (ICU). Critically ill cirrhotics 
(CIC) pose a management challenge due to severe and progressive 
metabolic derangements and the ideal timing of initiation of dialysis 
support in the absence of life-threatening complications in CIC is not 
known.
Objectives. We aimed to compare the safety and efficacy of early (EG) 
versus late (LG) initiation of sustained-low-efficiency dialysis (SLED) 
in CIC with septic shock and AKI. The primary end-point was deaths 
due to renal failure at day 28 while secondary outcomes included 
the impact of initiation of dialysis strategy on hemodynamics, renal 
recovery, reversal of shock, and overall 28-day mortality. We also 
aimed to assess the role of urine neutrophil gelatinase-associated 
lipocalin(uNGAL) and cystatin c (CysC) in predicting clinical outcomes.
Methods. CIC with septic shock and AKI after initial fluid resuscita-
tion were randomized to EG wherein SLED was initiated within 6–12 h 
of presentation while in the LG was initiated once the patient met 
absolute criteria (i.e.refractory hyperkalemia, metabolic acidosis, fluid 
overload, uremia, or anuria > 24  h). Renal biomarkers were done for 
all patients at enrolment CysC was evaluated using nephelometry 
and uNGAL by spectrophotometry. SLED sessions were targeted to 
8–10 h in duration with blood and dialysate flows of 150–200 mL/min 
and 300  ml/min, respectively. SLED was delivered using the dialysis 
machines (Fresenius, 4008S, Dialyser F6 HPS).  In patients who devel-
oped hemodynamic instability, continuous renal replacement therapy 
was administered as the rescue strategy as continuous venovenous 
hemodiafiltration (CVVHDF) using Prisma and Prismaflex (Gambro) 

devices, with blood flows ranging from 150–180  mL/hr and target 
effluent rates of 20–25 mL/kg/hr. Anticoagulation was not used during 
dialysis.
Results. Fifty CIC (aged 46 ± 9 years, 90% males, 87% alcohol-related) 
were randomized. Pneumonia (72%), and spontaneous bacterial peri-
tonitis (4%) were common. Baseline demographic and renal param-
eters were comparable including baseline lactate(mg/dl)[2.7 ± 1.8 vs. 
3.2 ± 2.1], MELD[ 34.8 ± 6.1 vs. 34.7 ± 6.9] and SOFA scores[12.9 ± 2.1 
vs. 13.6 ± 3.9]. The levels of CysC [2.7 ± 0.6 vs. 3.0 ± 0.7] (mg/L) and 
uNGAL [  2091.3 ± 1928.1 vs. 2359.7 ± 1738.4] ng/ml respectively in 
EG vs.LG. Median time to dialysis (in hours)was 7(IQR 4–8) in EG vs 
24(17–48) in LG. Patients in the EG at 48  h had significantly higher 
serum bicarbonate [23.2 ± 4.9 vs.21.3 ± 4.6; p = 0.02], lower serum 
potassium [3.9 ± 0.5 vs. 4.2 ± 0.7;p = 0.04], CVP (12.7 ± 2.3vs.14 ± 2.04;] 
and serum phosphate levels [3.4 ± 0.9 vs.4.0 ± 1.3;p = 0.04] than LG 
respectively. Mortality at 28-days [60% vs. 76%; p = 0.23] was simi-
lar, however, a much lower proportion of deaths were noted in the 
EG due to renal failure [4%vs.24%;p = 0.04].A lower incidence of 
intradialytic hypotension(IDH)[12% vs. 48%; p = 0.005], higher urea 
reduction ratio[75% vs. 41%;p = 0.019], lactate clearance [54% vs. 
9%;p = 0.001], improvement in SOFA scores(by 2 points) at 48 h[40% 
vs. 17%; p = 0.07] and reversal of shock [60% vs.16%;p = 0.001] was 
noted in the EG than LG. The hemodynamic stability (any increase 
in vasopressors) was similar in both groups. A greater frequency of 
recovery of renal functions [68% vs. 12%; p < 0.001] was noted in EG 
which also translated into improved 28-day survival [HR 0.39, 0.18–
0.84] after adjusting for the baseline SOFA score. Renal biomarkers did 
not predict 28-day mortality, however, CysC predicted renal recovery 
[OR 0.30, 0.11–0.83) while levels of uNGAL predicted reversal of shock 
(0.61, 0.39–0.95).
Conclusion. Critically ill cirrhotics with septic shock and severe AKI 
have high short-term mortality. Early initiation of dialysis could timely 
avert the metabolic complications, decrease the incidence of IDH and 
deaths due to renal failure. A higher frequency of recovery of renal 
functions and reduced AKI-related mortality could be achieved by 
early initiation of renal dialysis in CICs.
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Introduction. The Coronavirus Disease 2019 (COVID-19) pandemic 
has mainstreamed the use of moral injury to describe the most impact-
ful/complex/emotionally charged experiences of intensive care unit 
(ICU) professionals. Symptoms of moral injury are persisting feelings 
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of guilt and/or shame, loss of trust in goodness, moral detachment 
and/or disorientation.[1] Moral injury stems from military psychology. 
It is yet understudied in medicine and it is unclear how it relates to the 
more predominant notion of moral distress, which is thought to be of 
a more ephemeral nature.[2].
Objectives. To uncover relevant conceptual distinctions between 
moral injury and moral distress of/with ICU professionals by studying 
moral problems related experienced while working/facing the COVID-
19 pandemic.
Methods. This is a prospective longitudinal qualitative study in which 
ICU physicians and nurses are serially interviewed over a period of 
14  months during 2020–2021. The semi-structured interviews were 
guided by a topic list based on sensitizing concepts stemming from 
the current literature on moral injury and distress. Interviews were 
transcribed and then analyzed using CAQDAS ATLAS.TI 8.4.20. Tran-
scripts were coded using a thematic approach, using open, axial and 
constant comparison coding strategies.
Results. The current dataset comprises 45 interviews with 25 unique 
ICU physicians and nurses. Prevailing situations that caused moral 
problems where downscaling quality of care, impersonal care, loom-
ing triage, prioritizing work activities due to lack of time/person-
nel, the relative absence of family members of patients and intrusive 
thoughts about patients. Feelings of catastrophe were mainly experi-
enced in the first COVID-19 wave (March–April 2020). Nurses indicated 
to experience personal failure, guilt and powerlessness about care 
provision mostly during this time. In subsequent interviews, however, 
they described a realization that there was nothing they could do to 
avoid failure. This stimulated acceptance and self-forgiveness. Most 
did not experience persistent negative feelings. Physicians had antici-
patory anxiety about becoming triagists. Some worried that they were 
becoming increasingly indifferent towards patients. They reported 
anxiousness and/or a sense of shame at the normalization of feel-
ing morally detached from patients. Most professionals were initially 
angry at the public’s relaxing commitment to prevent the spread of 
COVID-19 and blamed policymakers for not seeing ICU professionals’ 
plight. Some even felt betrayed and lost trust, and later grew progres-
sively resigned or defeated about this.
Conclusion. No clear-cut distinction between moral injury and moral 
distress was found. As of yet, most of the ICU professionals’ experi-
ences of failure and guilt are consistent with conceptualizations of 
moral distress and less so with those of moral injury, as the distress-
ing episodes seemingly do not persist. Growing moral detachment 
and normalization of deviance may, however, be signs of a developing 
moral injury.
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Introduction. Covid-19 can be a life-threatening disease with sig-
nificant implications for critical care resources. Data suggests that the 
presence and severity of obesity, type two diabetes and metabolic 
syndrome are independent prognostic indicators (Popkin et al., 2020). 
In addition, diabetes has been identified as the most modifiable inde-
pendent risk factor for morbidity and mortality in Covid-19 (NHS Eng-
land, 2020).

Recent UK guidelines (COVID: Diabetes) have recommended HbA1c 
testing for all patients with suspected or confirmed Covid-19 infec-
tion at the time of initial assessment (Joint British Diabetes Societies 
for Inpatient Care, 2021). HbA1c is a measure of glycosylated haemo-
globin, obtained from a relatively cheap blood biochemistry test. The 
level reflects average blood glucose over a period of around 120 days. 
It can therefore be used to rapidly detect chronic hyperglycaemia (i.e., 
diabetes mellitus).
Current routine practice across our trust does not involve testing 
HbA1c on admission to intensive care in either known diabetic or 
non-diabetic patients. The implication of this is that new diagnosis of 
diabetes mellitus may be missed, information about ongoing diabetic 
control may be overlooked, and hyperglycaemia may be falsely attrib-
uted to the administration of steroids in the treatment of Covid-19.
Objectives. Our primary objective was to assess critical care com-
pliance with national guidance for inpatient care of patients with 
COVID-19 across our trust. Looking forward we hope to aid the early 
recognition of a disease that has a long-term financial burden if left 
untreated, improve prognostication of critically ill patients, and avoid 
misdiagnoses, such as when hyperglycaemia is attributed to the 
administration of steroids or critical illness itself.
Methods. Data from the 120 patients admitted to intensive care with 
Covid-19 pneumonitis over a three-month surge period were retro-
spectively reviewed and analysed, including admission biometrics of 
weight, height, BMI, HbA1c result and documented diagnoses of dia-
betes mellitus.
Results. Only 16.7% of patients with Covid-19 pneumonitis requir-
ing organ support for critical illness had their HbA1c measured dur-
ing admission, with just 3.3% checked at the point of admission. 
Moreover, 90.0% of the HbA1c values measured were in the diabetic 
or pre-diabetic range. The average HbA1c of those measured was 
70.5  mmol/mol which reflects an average blood glucose measure-
ment of 11.1  mmol/L over the preceding three months. A pre-exist-
ing diagnosis of diabetes mellitus was documented for 25.0% of the 
patients admitted over this time. Of the thirteen patients who had an 
HbA1c measurement with no prior history of diabetes, 53.8% were in 
the diabetic range (i.e., greater than 48  mmol/mol). This represented 
seven new diagnoses of diabetes mellitus. Furthermore, out of the 108 
admissions where height and weight were recorded, 90.0% were over-
weight or obese. Despite overweight and obesity being significant 
risk factors for type two diabetes, only 13.4% of this group had their 
HbA1c measured at any point. Only 42.9% of patients with obesity 
had a recorded diagnosis of obesity or “high BMI” in their past medical 
history.
Conclusion. Taking broader lessons from the Covid-19 pandemic, ITU 
admission is currently a missed opportunity to identify new diagnoses 
of diabetes in a patient population extremely likely to have comorbid 
metabolic disease. As an easily modifiable risk factor for morbidity and 
mortality, not just in concurrent Covid-19 infection, this represents 
overlooked potential within our trust to improve health outcomes and 
provide future cost savings through the prevention of the burden-
some complications of the disease.
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Introduction. Lung ultrasound (LUS) is gaining popularity amongst 
respiratory physiotherapists as an imaging modality to aid pulmonary 
assessments, guide intervention selection and monitor the efficacy of 
interventions. The ability of respiratory physiotherapists to incorporate 
LUS into their practice is influenced by multiple factors.
Objectives. The aim of this study was to explore the experiences of 
respiratory physiotherapists who have initiated the adoption and 
implementation of LUS into their practice in critical care.
Methods. This study used qualitative research methodology through 
semi-structured interviews to explore the varied experiences of eight 
senior respiratory physiotherapists of adopting and implementing 
LUS into their practice in critical care within the United Kingdom. Our 
previously published national survey was used to inform the semi-
structured interview questions via the identification of concepts for 
exploration and elaboration. The interviews took place by telephone, 
were digitally recorded and transcribed verbatim. The transcribed 
data were thematically analysed.
Results. Thematic analysis resulted in the identification of five over-
arching themes that participants highlighted in relation to the 
research topic. The themes were: (i) support for physiotherapists using 
LUS; support was generally high across the critical care multi-disci-
plinary team but with some hesitation coming from physiotherapy 
managers. (ii) Knowledge and understanding of LUS evidence; as LUS 
is an emerging field within physiotherapy it therefore requires some 
evidence translations from other professions. (iii) Governance; partici-
pants believe LUS enhances their clinical effectiveness, the educational 
pathways were perceived as adequate and the risks of LUS are low 
but require consideration. (iv) Physiotherapists’ motivation to use LUS; 
participants reported a range of personal, professional, and patient 
focused factors as rationale for engaging with LUS. (v) Resources; need 
to be in place to ensure mentorship and ultrasound equipment are 
available along with protected time to practice. Once accreditation 
has been achieved, LUS was considered a time effective skill to attain 
by enabling targeted resource allocation.
Conclusion. Participants reported a range of factors that influenced 
their ability to adopt and implement LUS into practice: several were 
enabling while others were barriers to progress. Enabling factors from 
within the themes included support from senior clinicians, peers, col-
leagues and mentors, motivation for personal and professional devel-
opment, optimising patient care and efficient allocation of resources. 
Barriers included difficulty accessing mentorship, lack of machine 
availability, limited time to train, lack of governance clarity and reluc-
tance from some physiotherapy managers to support LUS adoption. 
The adoption of LUS by physiotherapists remains in its infancy but par-
ticipants believed it showed potential for the profession.
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Introduction. Studies have shown significant variability in antibiotic 
trough concentrations in critically ill patients receiving RRT. Unin-
tended under-dosing leads to increased resistance of the microflora 
and sub-optimal effect, prolonged hospitalization and worse clinical 
outcome.
Objectives. The purpose of this study was to assess whether adding 
beta-lactam antibiotics to dialysate solution can maintain stable anti-
biotic concentrations during CRRT in experimental conditions.
Methods. A single compartment model reflecting the patient was 
constructed and connected to the RRT machine. CVVHD modality 
of RRT was chosen. Dialysate fluid was prepared in three different 
concentrations of meropenem (0  mg/L; 16  mg/L; 64  mg/L). For each 
dialysate concentration various combinations of dialysate and blood 
flow rates were tested by taking different samples. Meropenem con-
centration in all samples was calculated using spectrophotometry 
method.
Results. Constructed experimental model results suggest 
that  decrease in blood meropenem concentration can be up to 
35.6%. Moreover, experimental data showed that antibiotic loss dur-
ing CVVHD can be minimized and stable plasma antibiotic concentra-
tion can be achieved with the use of a 16 mg/L Meropenem dialysate 
solution. Furthermore, increasing meropenem concentration up to 
64  mg/L is associated with an increase antibiotic concentration up 
to 18.7–78.8%.
Conclusion. Our experimental study suggests that the administra-
tion of antibiotics to dialysate solutions may be an effective method of 
ensuring a constant concentration of antibiotics in the blood of criti-
cally ill patients receiving RRT. Further research confirming the safety 
and efficiency of the method application in clinical practice is required.
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Introduction. The outbreak of coronavirus disease 2019 (COVID-19) 
has rapidly evolved into a global pandemic. Although most patients 
with COVID-19 have mild symptoms, some develop severe symptoms, 
which can include acute respiratory distress syndrome, septic shock 
and multiple organ failure. Acute kidney injury is common among 
critically ill patients with COVID-19, affecting approximately 20–40% 
of patients admitted to intensive care units (ICU) according to reports 
from Europe and USA, and it is considered a marker of disease sever-
ity and a negative prognostic factor for survival.The pathogenesis of 
acute kidney injury (AKI) in patients with COVID-19 is likely multifacto-
rial, involving the direct effects of the SARS-CoV-2 virus on the kidney 
and the indirect mechanisms resulting from systemic consequences 
of viral infection on distant organs including the lung, in addition to 
mechanisms relating to the management of COVID-191.
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Objectives. The purpose of this study is to evaluate the prevalence of 
AKI and outcomes of all the COVID-19 critically ill patients admitted to 
our intensive care unit between 1st March 2020 to 1st March 2021.
Methods. A retrospective cohort study of all COVID-19 patients admit-
ted in a ten-bedded combined medical-surgical ICU of a Portuguese 
hospital between 1st March 2020 to 1st March 2021. Acute kidney 
injury was defined using the Kidney Disease Improving Global Out-
come (KDIGO) serum creatinine criteria. We considered the baseline 
serum creatinine as the serum creatinine level that was measured on 
the day of admission. AKI recovery was defined as a decrease of serum 
creatinine value to a value less than 1.20 times the baseline creati-
nine level. Comparisons were performed using the Mann–Whitney 
U-test for quantitative variables and Pearson-Chi-square for qualitative 
variables.
Results. A total of 103 patients were admitted during this period. 
The median patient’s age was 67 years (minimum 29 years; maximum 
85  years) being 78.6% of them men (81). The median ICU length of 
stay was 12 days [7.75–19], 85 patients needed mechanical ventilation 
(82%) and the median time with mechanical ventilation was 11 days 
[5–19], being that all patients had acute hypoxic respiratory failure 
and needed either noninvasive or invasive mechanical ventilatory 
support. Regarding the prognostic indices the median SAPS 2 was 43 
[15–26] and the median APACHE II was 19 [15–26]. Forty-three patients 
(41,7%) had evidence of AKI (Stage I—12,6%, Stage II—13,6%, Stage 
III—15,5%). Eight patients needed renal replacement therapy (7,8%). 
Regarding prognostic scores patients with AKI had higher APACHE II 
scores (26 vs 18 p < 0.01) and higher SAPS 2 levels (51 vs 38 p < 0.01). 
We also observe that patients who developed AKI were statistically 
older (72 vs 64 p < 0.01) and had higher rates of previous arterial 
hypertension (39 vs 37 p = 0.01). Among the twenty-six patients who 
recovered from AKI 18 patients survive while 8 patients die in the ICU 
(p < 0.01). Compared with non-AKI group, development of AKI was 
associated with a greater ICU mortality (24 vs 11 p < 0.001).
Conclusion. Acute kidney injury is common in critically ill patients 
presenting with COVID-19. It is associated with higher rates of previ-
ous arterial hypertension, increased severity of illness on admission 
to ICU and increased mortality. We also observe that patients who 
recover from AKI had a higher probability of survive.
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Introduction. Acute kidney injury (AKI) is common in patients admit-
ted to the intensive care unit (ICU) and has a widely variable reported 
incidence due to the use of various classifications [1,2]. When defined 
by Kidney Disease Improving Global Outcomes (KDIGO) [3] criteria, 
incidence of AKI in ICU patients has been reported to be 57.3%, with 

sepsis the most common aetiology [1]. Renal injury associated with 
sepsis has a higher mortality than AKI in the overall ICU population [3].
Objectives. To determine the incidence of de-novo renal injury in 
patients with a primary diagnosis of sepsis and compare baseline char-
acteristics, co-morbidity, organ support requirements and mortality 
between those with and without renal injury.
Methods. A retrospective cohort study of all patients aged over 16 
admitted to the ICU with a primary diagnosis of sepsis in two large 
teaching hospitals in Glasgow, United Kingdom, between 2015 and 
2018. Patients with a history of diabetes mellitus were included; 
patients with pre-existing established renal failure were excluded. 
De-novo kidney injury was identified using KDIGO criteria and was 
defined as at least a Stage 1 AKI by this classification.
Results. Of the 5,312 patients admitted during the study period, 1,102 
(20.7%) were admitted with sepsis: 636 of these patients had de-novo 
renal injury during their admission; 466 patients did not. Patients with 
and without AKI had similar baseline characteristics, though those 
with new kidney injury tended to have higher APACHE II scores and 
lower baseline estimated glomerular filtration rate.
In patients with sepsis and AKI compared to those with sepsis and no 
renal injury, there was higher prevalence of cardiovascular disease 
(45.6% vs 32.4%), diabetes (20.1% vs 12.9%) and increased incidence 
of invasive mechanical ventilation (76.1% vs 51.3%) and cardiovascular 
support (78.6% vs 48.7%). Patients with sepsis and AKI required renal 
replacement therapy during their ICU stay in 28.3% of cases and multi-
organ support in 68.4% of cases. This compared to 34.8% requiring 
multi-organ support in the sepsis without renal injury group.
All-cause mortality was significantly greater in the group with de-novo 
renal injury, both in-ICU (31.3% vs 11.4%;  p < 0.001) and in-hospital 
(36.2% vs 15.2%; p < 0.001).
Conclusion. These data highlight the high incidence of de-novo 
renal injury in septic patients admitted to ICU. De-novo renal injury in 
patients with sepsis was associated with increased in-ICU and in-hos-
pital mortality; there was also a higher proportion of pre-existing car-
diovascular co-morbidity or diabetes mellitus in this group. Patients 
with kidney injury were more likely to require invasive ventilation, car-
diovascular support and multi-organ support. This demonstrates the 
high prevalence of de-novo kidney injury within the septic population 
and the significant impact this has on all cause in-hospital mortality in 
this patient cohort.
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Introduction. The rate of diabetes amongst the general population 
has been increasing for several decades [1]; an estimated 3.8 million 
adults in England have diabetes [2]. Diabetes is recognised as an inde-
pendent risk factor for acute kidney injury (AKI), which is associated 
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with a longer hospital stay and increased risk of requiring long term 
renal replacement therapy (RRT) [1,3].
Objectives. This study aimed to identify the prevalence of AKI within 
the diabetic critical care population and its effect on requirement for 
organ support and short-term outcomes.
Methods. Data was collected retrospectively for all diabetic adults 
(aged 16 years or older) admitted to two tertiary level intensive care 
units in Scotland between 01/07/2015 and 30/06/2018. The presence 
or absence of AKI was defined by Kidney Disease Improving Global 
Outcomes (KDIGO) guidelines [4]. Patients with pre-existing estab-
lished renal failure were excluded.
Results. 746 patients were identified for inclusion: 402 of these 
patients had an AKI. The median age of patients was 65 years, with a 
slight male predominance (55%). Patients with AKI were more likely 
to present from a medical speciality and the most common admis-
sion diagnosis was sepsis (compared to malignancy in those without 
kidney injury). There was a greater prevalence of respiratory (20.7% v 
18.3%) and hepatic (12.4% v 7.2%) comorbidities in the AKI group.
30.6% of AKI patients required RRT; they were also more likely to 
require mechanical ventilation (72.9% v 30.4%) and cardiovascular 
support (64.4% v 37.5%). Patients with diabetes who developed AKI 
had higher in-ICU mortality (29.9% v 11.3%; p < 0.001) and in-hospital 
mortality (36.6% v 16.0%; p < 0.001) compared to those without AKI.
Conclusion. The prevalence of AKI in this population is similar to pre-
vious studies in the general ICU population [5]. However, the hospital 
mortality of AKI patients in the diabetic population is greater [6]. This 
is likely multifactorial: this population had a high degree of comor-
bidity, patients required greater levels of organ support and 30.6% of 
patients required RRT which is associated with higher mortality [6].
Differences between mortality in the subgroups may be related to 
admission diagnosis and speciality. Most non-AKI patients were admit-
ted from surgical specialities due to malignancy, perhaps suggesting 
that these were post-operative admissions following a curative pro-
cedure. Conversely, sepsis was identified as the leading cause of ICU 
admission in the AKI group.
This study found that patients with diabetes who develop AKI have a 
higher in-hospital mortality. A significant proportion of these patients 
require RRT. Further follow up of these patients is required to evaluate 
the long-term impact of AKI following ICU admission as this will have 
significant associated morbidity and healthcare costs.
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Introduction. Since December 2019, when respiratory coronavirus 
type 2 and the resulting disease, coronavirus acute respiratory syn-
drome type 2 (Coronavirus Disease 2019 [COVID-19]), developed in 
Wuhan, China, it has become a global pandemic, with 105,333,798 
cases reported on February 4, 2021. On February 27, 2020, Mexico City 
reported the first case of COVID-19, followed by a massive growth of 
infections throughout the country. The total number of cases up today 
is 1,886,245 with 81,223 estimated active cases. 18.77% of patients 
have required hospitalization. The total number of deaths is 164,290 
with an estimated 184,125. Acute kidney injury (AKI)was found in 28% 
of hospitalized patientes and in 46% of critically ill patients contrib-
uting to a significant higher mortality. Identification of risk factors is 
important to guide early decissions early triage of patients for more 
intensive monitoring and prevent increased mortality.
Objectives. Determine whether high PEEP has a greater impact than 
increased cytokines in AKI in patients with COVID-19.
Methods. It was a cohort observational restrospective transversal 
study at Mexico City, the clinical data was extracted from ABC medical 
center´s electronic records by other intensivists and another intensiv-
ist subsequently checked for data accuracy.
We enrolled 100 severly or critically ill patients, over 18 years old who 
were positive in reverse transcription polymerase chain reaction (RT-
PCR) for diagnosis of Covid-19, who were admitted to the intensive 
care unit and need mechanical ventilation. For patients who had mul-
tiple hospital admissions we included only the first hospitalization. 
Patients were excluded if there was not possible to collect data, had 
a history of chronic kidney disease, had a previous kidney transplant,a 
glomerular filtration rate < 30  ml/min/1.73m2 or serum creatinine 
levels > 2 mg/dl during admission. Renal acute failure was defined by 
using KDIGO criterias (Kidney Disease:Improving Global Outcomes).
Laboratory and respiratory variables, including Dimer- D, IL-6, fer-
ritin, PCR, and PEEP at the beginning of mechanical ventilation, were 
recorded to perfom a Koogorov Smirnoff for normal distribution and 
then ANOVA test to compare groups. The significance thereshold was 
set at a p value of less than 0.05.
Results. We initially included 100 critically ill patients which 10 
patients were excluded because missing data. 45 patients developed 
AKI during hospitalization in which 11 patients need kidney replace-
ment therapy and 45 had normal renal function. We performed a cor-
relation between cytokines and acute renal failure with ROC curve 
finding significant differences in IL6 and Dimer D with an área under 
ROC curve of 0.868(CI: 0.78–0.94) and 0.752 (CI: 0.64–0.85), respec-
tively. When we compared groups using ANOVA the one´s that end 
in kidney replacement therapy and the one´s with no renal failure we 
found no significal difference in PEEP, IL-6, PCR (p = 0.314, p = 0.834, 
p = 0.596). However, we found significant differences in D-dimer for 
developing renal failure and need of kidney replacement therapy 
(p = 0.023).
We sought to find the association between AKI and risk factors in 
severe and clinical patients with COVID-19, in order to treat them 
earlier and prevent worst clinical outcome. The incidente of AKI in 
this study was 50%, in which 57% present AKI stage 1, 22% AKI stage 
2, 20% AKI stage 3. SARS-COV-2 binds to the angiotesin-convertng 
enzyme 2 receptor, highly expressed in the kidney providing a route 
for direct cytopathic infection, severe inflammation and cytokine 
storm. The development of coagulopathy its a well studied mecha-
nism in COVID-19 patients, therefore, an imbalanace between vaso-
constrictors, vasodilators and oxidative stress at endothelium can lead 
to compromised microvascular perfusión at kidneys. In our study, we 
found that increased IL6 and Dimer D are risk factors for developing 
AKI and specifically the higher the Dimer D is at admission worst prog-
nosis for requiring kidney replacement therapy.
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Conclusion. In this study, we found that incidence of renal acute fail-
ure in patients under mechanical ventilation and Covid19 was high so 
its important to find risk factors associated to renal acute failure and 
treat them on time to get a better clinical outcome and reduce mortal-
ity at ICU.
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Introduction. Acute kidney injury (AKI) is widely recognised as a 
significant contributor to morbidity and mortality in hospitalised 
patients (1, 2). It is a common occurrence in critical illness (3) and 
is associated with poorer outcomes and an increased mortality rate 
(4, 5). However, it is unclear how much of an effect underlying car-
diovascular disease has on incidence of AKI, and how this relates to 
patient outcomes.
Objectives. The goal of this study was to research the incidence of 
AKI in patients with underlying cardiovascular disease, associated 
risk factors and short-term outcomes including mortality.
Methods. This retrospective cohort study identified all adult 
patients aged 16 or over admitted to two large general ICUs over a 
3-year period. Cardiovascular disease was defined as patients with 
prior documented history of ischaemic heart disease, hypertension, 
cerebrovascular disease or peripheral vascular disease. Patients with 
pre-existing established renal failure were excluded. AKI was iden-
tified according to KDIGO guidelines (6). Baseline demographics, 
additional co-morbidities, interventions and outcomes were then 
compared between the AKI and non-AKI groups.
Results. From a total of 5,312 patients 2,002 (37.7%) had underly-
ing cardiovascular disease. AKI occurred in 48.0% of patients with 
underlying cardiovascular disease admitted to ICU. Renal replace-
ment therapy was used in 21.4% of these patients. There was a 
higher proportion of male patients with AKI compared to without 
(60.4% vs 49.4%); there was also a higher proportion of diabetes 
in the AKI group (26.2% vs 20.8%). Patients with AKI had a higher 
APACHE II score (23.0 to 14.0) and predicted mortality (45.8% to 
15.9%), with more patients with AKI requiring multi organ support 
(59.0% to 22.3%). The mortality during ICU admission was 31.7% in 
the AKI group compared to 9.8% in non-AKI group (p < 0.001), with a 
similar trend in hospital mortality (39.2% to 13.7%; p < 0.001).
Conclusion. Approximately half of patients with underlying cardio-
vascular disease developed an AKI whilst critically unwell. AKI is rec-
ognised as a common occurrence in critically unwell patients (3, 4) 
but the exact incidence varies significantly (7); this is likely due to 
variation in the classification system used (8, 9). However, this data 
is in keeping with current literature on the prevalence of AKI in ICU 
patients (3). The group of patients who developed an AKI required 
higher levels of organ support and were found to have higher 

median APACHE II scores and predicted mortality. However, the in-
ICU and in-hospital mortality rates in this population with KDIGO 
defined AKI are higher than in the undifferentiated ICU population 
(4). This data contributes to the prior literature describing the asso-
ciation between AKI and increased morbidity and mortality. How-
ever, further research into the pathophysiological mechanisms and 
long-term outcomes of AKI on the background of cardiovascular 
comorbidities is warranted.
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Introduction. Acute kidney injury (AKI) commonly occurs in criti-
cally ill patients with severe COVID-19 illness, required treatment by 
ECMO for acute respiratory failure. However, data are limited in these 
patients.
Objectives. We aimed to report the incidence, risk factors, and prog-
nostic impact of severe AKI, defined as KDIGO (Kidney Disease Improv-
ing Global Outcomes) stages 2 or 3 as well as the efficacy of CRRT 
(Continuous Renal Replacement Therapy) for survival in these patients.
Methods. We performed observational study in two Israeli hospitals 
between 3.2020 and 2.2021. Data from all Covid-19 patients treated 
with ECMO regarding kidney function and treatment as well as sur-
vival rates were analyzed.
Results. During study period 58 patients were treated by ECMO and 
from them we identified 33 patients (59%) with severe AKI (staged 
2–3). Twenty eight patients with AKI were treated with by differ-
ent kind of CRRT. From whole cohort 32 patients (55%) survived. 
Among patients suffering from severe AKI there were only 10 patients 
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survived (30%). In multivariate logistic regression analysis, severe 
AKI was independently associated with age (OR = 1.08 (95% CI 1.03–
1.14),  p = 0.003 and creatinine level on admission (OR = 1.04 (95% 
CI: 1.008–1.065),  p = 0.012) Inflammatory (interleukin-6, C-reactive 
protein, and ferritin) or thrombotic (D-dimer and fibrinogen) markers 
were not associated with severe AKI.
Conclusion. Severe AKI was common in critically ill patients with 
COVID-19. AKI is a major risk factor and predictor for mortality in 
COVID-19 patients required ECMO treatment.
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Introduction. At the peak of the COVID-19 pandemic, we were 
required to modify our hemofiltration protocols to facilitate the 
increased demand for renal replacement therapy (RRT) capacity. 
Patients with COVID-19 are at increased risk of thrombotic complica-
tions, creating additional challenges around optimizing the anticoagu-
lation for RRT. This was further compounded by the supply issues of 
citrate regional anticoagulation.
Methods. We conducted a single centre retrospective case–control 
study of patients with COVID-19 requiring RRT, compared with con-
secutive RRT-requiring non-COVID-19 ICU patients. Our objectives 
were to ascertain if there were any differences in the initiation criteria 
for RRT during the pandemic, incidence of filter clotting, duration of 
RRT prior to renal recovery, hospital survival, and renal recovery.
Results. Of 154 patients admitted to ICU with COVID-19, 47 (30.5%) 
received continuous venovenous haemofiltration (CVVHF). Compared 
to patients without COVID-19 (n = 37), patients with COVID-19 were 
younger, had a lower serum creatinine on hospital admission, and 
incidence of CKD was lower. Despite reduced CVVHF exchange rates 
in COVID-19 patients, metabolic acidosis was corrected. Incidence of 
haemofilter circuit clotting is higher and duration of RRT requirement 
is longer compared to non-COVID-19 patients. Requirement for ongo-
ing mechanical ventilation precludes intermittent RRT in a nephrology 
acute dialysis unit. Hospital mortality is 60% among COVID-19 patients 
requiring RRT on ICU, although renal recovery among survivors is 
favourable.
Conclusion. Despite lower CVVHF exchange rates, metabolic abnor-
malities were corrected and there were no immediate complications. 
Among survivors, renal function recovers despite prolonged periods 
on CVVHF.
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Introduction. Positive fluid balance (FB) has been associated with 
an increased length of stay in the intensive care unit (ICU) and with 
a higher mortality in critically ill patients1,2,3. Nevertheless, optimal 
fluid balance management in critically ill patients, especially those 
requiring continuous renal replacement therapy (CRRT), still requires 
further investigation4,5,6.
Objectives. We aimed to investigate the association between cumula-
tive fluid balance and ICU mortality, and 30-day and 90-day mortality 
in a cohort of critically ill ICU patients that required CRRT during ICU 
stay.
Methods. We conducted an observational retrospective study of 
patients admitted in a mixed medical-surgical ICU in a tertiary referral 
hospital between the 1st of January and 31 of December of 2019.
We collected demographic data, SOFA and SAPSII score, data on CRRT, 
ICU length of stay, daily and cumulative fluid balances (CFB), and mor-
tality in the ICU, at 30 and at 90-days.
The data was analyzed using the SPSS statistical program v. 26.0. 
The significance level used was 0,05. Descriptive results are given as 
mean ± standard deviation (SF) for normally distributed parameters 
and as median and interquartile range for non-normally distributed. 
According to the variables characteristics and the test results, we per-
formed the Student T test and the Mann Whitney test for independent 
sample, chi-squared test and Fisher’s exact test whenever the chi-
square test assumptions were violated. Logistic regression modeling 
was used to understand factors associated with mortality.
Results. During the referral period, 330 patients were admitted in the 
ICU, with a mean SOFA of 5.56 and a mean SAPSII of 44. A total of 69 
(21%) patients were submitted to CRRT.
In our cohort, 55,1% were male and the mean age was 
64.7 ± 15.2 years, the mean SOFA at admission was 9,55 ± 3,0 and SAP-
SII was 54,43 ± 18,3, and the median length of stay was 5,0 [5,0–9,0] 
days.
Septic shock was responsible for 42% of the admissions, followed by 
metformin-associated lactic acidosis (17,4%).
Regional anticoagulation with citrate was used in 53% of the patients, 
with a median of 37,0 [20,5–119,8] hours of total effective treatment. 
The need to change the set at 48 h was significantly associated with 
the type of coagulation used (p = , 018). The use of regional anticoagu-
lation with citrate was associated with a lower need to change the set, 
and had no relationship with mortality.
There was no relationship between the lactate value (initial lactate 
level was 6,1 ± 4,9 mmol/s), citrate technique and mortality (p = ,133). 
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Lactate clearance at 24 h was consistently associated with the 30-days 
mortality (p < , 10), for each unit increase in the lactate clearance, the 
chance of death decreases approximately 36% (OR = 0.64, p = 0.042).
Higher CFB was significantly associated with an increase in ICU and 
30- and 90-days mortality   (p = 0,002; p = 0,017; p = 0,015 respectively). 
The mean daily fluid balance was also significantly associated with an 
increase in 30 and 90-days mortality (p = 0,005; p = 0,011).
We found other variables associated with ICU mortality: absence of 
renal function recovery (p < 0.001); sepsis shock or systemic inflam-
matory response syndrome diagnosis (p = , 024); and higher SOFA 
and SAPSII scores (p = , 019; p < , 001 respectively). In the multivariate 
analysis, significant predictors of mortality were older age (OR = 1,11; 
p = ,030) and absence of renal function recovery (OR = 0,001; p = ,032).
Conclusion. A higher cumulative fluid balance is independently asso-
ciated with ICU, 30-day and 90-day mortality in patients on CRRT. This 
underlines the importance of implementing restrictive fluid therapy in 
critically ill patients, and support physicians towards the prescription 
of fluid removal during CRRT as fluids need to be considered a drug 
with important implications in mortality5,7.
Mortality was associated with older age and absence of renal 
function recovery, to reinforce the importance of avoiding 
nephrotoxicity(aminoglycosides, AINEs, contrast…) in these patients.
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Introduction. Plasma or serum creatinine is the most commonly used 
diagnostic marker for the estimation of glomerular filtration rate (GFR) 
in clinical routine. Equations to estimate GFR based on serum creati-
nine have been introduced and the most validated and applied are 
the MDRD equation. Lately, the low molecular weight protein cystatin 
C was introduced as a GFR estimate (eGFR) superior to creatinine.
Objectives. We sought to compare the predictive equations for calcu-
lating the glomerular filtration rate (GFR) using creatinine and cystatin 
C in COVID-19 patients admitted to the Intensive Care Unit (ICU), on 
admission and in the first 4 weeks of hospitalization.
Methods. Retrospective study of COVID patients admitted to the 
Intensive Care Service between April 2020 and April of 2021, using 
demographic variables, urea, creatinine and cystatin C values, as well 
as outcome. Statistical analysis performed in SPSS 25, with a cor-
relation coefficient between the formulas and ROC curve regarding 
outcome.
Results. 282 patients were evaluated, with a mean age of 
67 ± 12.4 years (22–92), 187 of whom were male (66.3%), with an aver-
age body mass index of 28.1 ± 5.6, with length of stay in intensive care 
of 13.4 ± 12.8 days (1–94) and mortality rate in intensive care of 44% 
(n = 124).
There was a great variability in the calculation of GFR when comparing 
formulas based on creatinine and Cystatin C. The average GFR calcu-
lated by the Cockcroft-Gault equation was 77.9 at admission and then 
76.5; 80.5; 97.2 and 97.9 between the 1st and 4th week. The MDRD, it 
was 92.2 ml/min at admission and later 91.6; 91.2; 114.6 and 131.6. The 
CKD-EPI was 79.1 on admission and then 79; 77.5; 82 and 87.2. Com-
pared to the Larsson Equation based on Cystatin C was 55.3 at admis-
sion and then 48.6; 41.1; 43.4 and 40.1. The CKD-EPI with Cystatin C 
was 52.7 at admission and then 46.3; 38.6; 42.2 and 37.5. Finally the 
CKD-EPI using Cystatin C and creatinine was 64 at admission and then 
59.2;53.1; 58.2 and 61.3.
The difference was confirmed whith the correlation coefficient, in 
which there was a very strong correlation between the 3 creatinine-
based formulas with Pearson’s coefficient > 0.9; however, the Pearson’s 
coefficient between 0.7 and 0.81 when comparing creatinine to cysta-
cin C formulas.
The formula that correlated better with outcome was the CKD-EPI 
using Cystatin C with an AUC of 0.61 at admission and 0.72 at the 1st 
week.
Conclusion. The correlation analysis showed the eGFRs from every 
formula could all to some extent reflect the glomerular function or 
GFR accurately. The formula that correlated better with outcome was 
the CKD-EPI suing Cystatin C.
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Introduction. The optimal renal replacement therapy (RRT) modal-
ity during acute kidney injury (AKI) remains debated. Continuous and 
intermittent techniques can be used equally, based on availability and 
medical experience  (1). Intermittent hemodialysis requires a water 
treatment system that limits its use and increases the cost. Here, we 
describe an intermittent approach we called “intermittent veno-
venous hemodia-dialysis” (IVVHDD) which circumvents these limita-
tions. No funding nor honoraria were provided by the manufacturer 
of the device.
Methods. The manufacturer of the device (Fresenius Medical Care) 
proposes a special setting for its hemodiafiltration machine MultiFil-
trate Pro® with “Post-dilution CVVHDF” which allows for delivery of 
intermittent hemodialysis. To do this, the manufacturer provides a 
T-union system that allows using both dialysis and fluid replacement 
pumps for dialysis. This allows for a doubling of the dialysate fluid flow 
and increased diffusive transfers. The dialysate presents as bags con-
taining 5 L of the appropriate solution supplied by the manufacturer. 
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Schematic representations of extracorporeal circuits of IVVHDD (com-
pared with conventional Post-dilution CVVHDF) are shown in the 
Figure.

Standard initial settings were a dialysate flow of 9000 ml/h (4500 ml/h 
per pump), a blood flow of 250  ml/min, and ultrafiltration rate as 
required, up to 1000 ml/h.
Results. This retrospective study reports results of this technique in 
18 patients who underwent a total of 88 IVVHDD sessions in our ICU. 
Median age was 63  years, four patients had end-stage kidney dis-
ease requiring chronic dialysis. Thirteen patients presented with AKI 
on ICU admission and one with profound metabolic acidosis. Median 
duration of IVVHDD sessions was 5  h (IQR [4; 6]).  At time of initia-
tion, median plasma urea and creatinine levels were 32 mmol/L (IQR 
[23.5; 38.6]) and 454  µmol/L (IQR [352; 619]), respectively. Median 
plasma urea reduction ratio was 38.2% (IQR [29.2; 48.6]). Hemody-
namic impairment requiring fluid infusion or catecholamine increase 
occurred in 21.6% of sessions. The technique allowed for adequate 
control of hyperkalemia (maximum level 7.8 mmol/L which was low-
ered to 4.9 mmol/L after a 6-h session) when present. Hypokalemia or 
hypophosphatemia were observed in less than 5% of sessions. Other 
adverse events were scarce but emphasize the need for staff training 
and standardized procedures.
Conclusion. In conclusion, this technique is a proof-of-concept of 
a form of intermittent RRT using the MultiFiltrate Pro® machine. 
Although its performance is inferior to conventional hemodialysis 
(because of dialysate flow rate that is one-third that with conventional 
hemodialysis) it is however acceptable and the absence of need for 
water treatment system makes it an interesting alternative to tradi-
tional RRT modalities, especially when logistic and financial considera-
tions are at stake.
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Introduction. Acute kidney injury (AKI) occurs commonly in critically 
ill patients with coronavirus disease-19 (COVID-19). However, data is 

limited on the clinical course, progression, and long-term renal out-
comes in these patients.
Methods. This retrospective observational study includes all adult 
patients admitted to a tertiary-care intensive care unit (ICU) in Lon-
don, United Kingdom, between 1st March 2020 and 24th July 2020. 
We examined the incidence, clinical course, risk factors for AKI devel-
opment and progression, short-term and long-term survival, dialysis 
dependence, and renal recovery.
Results. Of 313 patients (70% male, mean age 54.5 ± 13.9 years), AKI 
developed in 240 (76.7%) patients: 63 (20.1%) stage 1, 41 (13.1%) stage 
2, 136 (43.5%) stage 3. The median onset from ICU admission was 1 
(interquartile range 0–2) days. Progression to AKI stage 2/3 occurred in 
36%. Risk factors of AKI progression were mechanical ventilation [HR 
(hazard ratio) 4.11; 95% confidence interval (CI) 1.61–10.49] and posi-
tive fluid balance [HR 1.21 (95%CI 1.11–1.31)], while steroid therapy 
was a protective factor (HR 0.73 [95%CI 0.55–0.97]). Kidney replace-
ment therapy (KRT) was initiated in 31.9%. AKI patients had a higher 
ICU mortality than non-AKI patients (33% vs.12%). Dialysis depend-
ence was 4% at hospital discharge and 5% at 90 days. Renal recovery 
was identified in 81.6% at discharge and 90.9% at 90 days in survivors.
Conclusion. During the first COVID wave, AKI was highly prevalent 
among severely ill COVID-19 patients. About one-third of patients 
progressed to severe AKI and required KRT. Recognition of risk factors 
and subsequent outcomes might help inform future practice, gener-
ate hypotheses for potential management, and develop follow-up 
strategies.
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Introduction. Many evidences showed that enterocytes dysfunc-
tion allows direct translocation of the GI content into the blood 
or lymphatic system. Specifically, due to the characteristics of the 
microbiota, Gram negative bacteria or endotoxin may translocate 
into the systemic circulation leading to inflammatory activation, 
immune dysfunction and sepsis. In COVID 19 population, recent 
evidences showed that the interaction in the GI system between 
SARS-CoV-2,angiotensin converting enzyme-2 (ACE-2) receptor and 
transmembrane serine protease 2 (TMPRSS2) leads to virus penetra-
tion into cell and ends up in enterocytes dysfunction and malab-
sorptive syndrome (e.g. diarrhea).
Objectives. The aim of this study was to evaluate the role of extracor-
poreal endotoxin removal by Polymyxin B hemoperfusion (PMX‐HP), 
in the treatment of patients with COVID‐19.
Methods. Single-center prospective, observational study of 10 
patients with confirmed COVID-19 who were affected by septic 
shock requiring treatment with PMX‐HP and admitted in a large, inde-
pendent tertiary care medical center in Northern, Italy from February 
2020 to February 2021.  Each treatment is registered in a web‐based 
database (EUPHAS2 registry).
Results. Ten patients with severe acute respiratory syndrome corona-
virus 2 infection confirmed by real‐time reverse transcriptase‐polymer-
ase chain reaction from nasal/oral swab, were included in the analysis. 
The median age was 62.5 years (34.0—68.0) and BMI was 28.2 (20.8–
35.8). The  median APACHE II score was 27 (15–35)  and SAPS II score 
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was 73  (52–85).  Sequential Organ Failure Assessment (SOFA) score 
progressively improved over the next 120 h following PMX‐HP simul-
taneously  to Vasoactive inotropic  score  (VIS).  It  was associated with 
median endotoxin activity assay (EAA) decrease from 0.77 [0.55‐0.84] 
at T0 to 0.57 [0.24‐0.87] at T120 associated to a simultaneous decrease 
in procalcitonin from 7.45 [0.3‐70.55] at T0 to 1.18 [0.41‐10.83] at T120. 
No PMX‐HP‐related complications were observed.
Conclusion. In a COVID-19  case series  of patients with endotoxic 
shock, PMX‐HP was associated with organ function recovery, hemody-
namic improvement, and contemporary EAA level reduction.
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Introduction. Acute kidney injury (AKI) is a common occurrence in 
intensive care unit (ICU) patients [1]. Some AKIs in ICU patients require 
renal replacement therapy (RRT). Mortality in this population has been 
reported to be up to 80% [2]. There is limited work comparing ICU 
patients with de novo AKI requiring and not requiring RRT.
Objectives. We aimed to compare characteristics and outcomes of 
ICU patients with de novo AKI requiring RRT and not requiring RRT.
Methods. The Scottish Intensive Care Society Audit Group Ward-
Watcher database was interrogated for patients admitted to 2 Scottish 
teaching hospital ICUs between July 2015 and June 2018. All patients 
older than 16 were added to the Strathclyde Electronic Renal Patients 
Records database.
Data were extracted from both databases. Patients’ demograph-
ics, pre-existing co-morbidities and admission characteristics were 
extracted for all patients. Mortality and 95% confidence intervals 
(95%CI) were calculated to ICU discharge and hospital discharge. Anal-
yses were stratified into patients requiring and not requiring RRT.
Results. 2,147 of 5,312 (40.4%) patients developed de novo renal 
injury and 498 (23.2%) of these patients required RRT. Comparing RRT 
and non-RRT cohorts we observed similar ages (61.0 [IQR = 48.0–73.0] 
vs 61.0 [IQR = 49.0–70.0]) and genders (60.4% vs 59.6% male, p = 0.76).
No differences were observed in pre-existing cardiovascular, res-
piratory or liver disease between groups; higher rates of pre-existing 
diabetes mellitus were observed in the RRT group compared to the 
non-RRT group (24.7% vs 16.9%, p < 0.001). Median baseline eGFR 
was lower in the patients requiring RRT (70.0 [IQR = 42.3–95.9] vs 84.5 
[IQR = 63.8–100.7]).
Most patients requiring RRT were admitted from medical special-
ties (54.6%) compared to those not requiring RRT who were mostly 
admitted from surgical specialties (53.4%). Sepsis/infection was the 
most common reason for admission in both non-RRT (27.7%) and RRT 
(36.1%) groups.
112 patients (5.2%) lacked full APACHE-II and predicted mortality data 
and thus were excluded from associated analyses. The non-RRT group 
had lower APACHE-II scores (21 vs 27) and predicted mortality (37.8% vs 
62.9%) compared to the RRT group.
Observed in-ICU mortality was significantly higher in the RRT group 
(42.4% [95%CI = 38.1%-46.7%] vs 26.6% [95%CI = 24.2%-28.5%]). Sig-
nificantly higher mortality was observed at hospital discharge in the RRT 
group (47.2% [95%CI = 43.0%-51.8%] vs 32.4% [95%CI = 30.3%-34.9%]).
Conclusion. In ICU patients with de novo AKI, nearly one in four required 
RRT. These patients were more likely to have pre-existing diabetes mel-
litus, lower pre-admission eGFRs and were mostly admitted from medi-
cal specialties. Predicted mortality and APACHE-II score were higher in 
the RRT group. This was also observed clinically with significantly higher 
mortality rates to ICU and hospital discharge in the RRT group. Further 
research is required looking at longer-term outcomes in RRT vs non-RRT 
cohorts.
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Introduction. Nowadays, the world is facing a pandemic due to the 
disease appeared in December 2019 in the city of Wuhan (Hubei prov-
ince) caused by a new virus named “Severe acute respiratory syndrome 
coronavirus 2” (SARS-CoV-2) (1). SARS-CoV-2 not only induces acute res-
piratory failure, but it is also associated with the involvement of different 
organs and systems, such as kidney, liver, heart, gastrointestinal, hema-
tological and nervous system with a high rate of mortality and multi-
organ failure (2).
The aim of this study was to measure the incidence of AKI and its impact 
on intensive care unit (ICU) mortality of patients with severe SARS-Cov-2 
pneumonia admitted to ICU.
Methods. Observational cohort study carried out in the ICU at Joan XXIII 
University Hospital (Tarragona, Spain), during 11 months. The data were 
collected during the first 72 h of admission.
AKI was defined as a rise in creatinine of 1.5 times baseline value or 
decrease in urine output below 0.5 mL/kg/h for 6 h (3).
Results. 181 patients were admitted to ICU with severe SARS-CoV-2 
pneumonia. The median age was 65 years old and 71.3% were male. The 
most coexisting conditions were overweight (50.3%), obesity (33.1%), 
hypertension (47%), diabetes (28.3%) and cardiovascular disease (13.2%).
25.41% developed AKI, 17.4% of whom needed continuous renal replace-
ment therapy (CRRT). Patients with AKI were significantly older [69.5 
(58.5–74.25) years vs 64. (54–71) years; p = 0.03], had a significantly higher 
prevalence of hypertension (67.4% vs 40%; p = 0.002), chronic ischemic 
heart disease (13% vs 4.4%; p = 0.002), significantly higher SAPS-III [55 (52–
58) vs 52 (48–55); p = 0.000] and SOFA at 24 h [5 (4–7) vs 4 (3–6); p = 0.000].
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AKI was significantly associated to higher use of norepinephrine 
(87% vs 63%; p = 0.003), dobutamine (10.9% vs 0.7%; p = 0.004) and 
furosemide (63% vs 33.3%; p = 0.001). These patients also had higher 
incidence of shock (21% vs 16%; p = 0.000), left ventricular disfunction 
(15.2% vs 3%; p = 0.03) and need for mechanical ventilation (100% vs 
80.7%; p = 0.000).
AKI was an independent predictor of ICU-mortality in adjusted survival 
analysis with HR 2.24 (95% CI 1.06–4.74). Fig. 1
Conclusion. AKI is a frequent complication in patients with SARS-
CoV-2 pneumonia and was associated with greater development 
of shock and left ventricular dysfunction, as well as greater need for 
mechanical ventilation. Furthermore, AKI is an independent predic-
tor of ICU mortality. Therefore, we suggest early diagnosis and strict 
monitoring of AKI in these patients.
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Introduction. On-line databases have developed as an alternative 
method for storing and analysing scientific data. They respect confi-
dentiality, provide security and are easy to use. Based on international 
databases, we present the evaluation of an on-line registry designed 
for the tracing of renal depuration techniques.
Objectives. To analize the results from a multicenter registry which 
allows the monitoring of patients with Continuous Renal Replacement 
Therapy (CRRT) in order to detect and solve problems that appear dur-
ing its implementation.
Methods. Prospective multicenter observational and descriptive 
study from the registry DialyReg. This is an on-line database located on 
a REDCap web-based platform. It provides legal guarantees regarding 
security and confidentiality and it allows data analysis in real time. Sta-
tistical analysis was performed with SPSS IBM®. It had Bioethics Comit-
tee’s approval from both Hospitals.
Results. From january 2019 to december 2020, 322 patients have 
been included with the main admission diagnosis of medical illness 
(51%), sepsis (24%), postsurgical (23%) or trauma (2%). The principal 
indication for the therapy was internal homeostasis (41.4%), oliguria 
(26.3%), hydric disbalance (14.7%) and hemodynamics (13%).
The median of catheters per patient was 1 (IQR1-1) with a median 
duration of 5  days (IQR 3–9). The 82% of the catheters were coaxial 
dual lumen and the preferential vascular access was right femoral 
vein (57%). The main associated complications were infection (1.7%), 
hematoma (1.4%) and thrombosis (1.2%). The median of haemofilters 

per patient was 4 (IQR 2–6) with a mean duration of therapy set of 31 h 
(SD: 24).
Initial therapy dose was set in 32 ml per kilogram (SD: 12) and dynamic 
adjustment was perform in 61% of the sample. The main reason for 
discontinuation of the theraphy was recovery (52%), death (33%) and 
transition to intermittent renal replacement (11%). Interruption was 
due to end of the treatment (52%), planned (33%) or set coagulation 
(11%).
The main complications from the therapy were hypotermia (16%), 
hypophosphataemia (13%), metabolic acidosis (10%), hypocalcemia 
(6%) and hypokalemia (5%). The weaning from the therapy was noc-
turnal renal replacement therapy (25.6%), progressive SLED (18%), 
fast without diuretics (43%) and fast with diuretics (13.5%). 52% of the 
patients were discharged from the hospital while 43% died in the ICU 
and 5.6% died during hospitalization.
Conclusion. The DialyReg register is a feasible and affordable tool for 
real time control of the results of renal replacement theraphy in our 
units. It could be useful for the maintenance of security programs in 
these thecniques.
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Introduction. Acute kidney injury (AKI) often occurs in the ICU and its 
incidence in the ICU has been reported to be more than 50%1). The 
use of continuous renal replacement therapy (CRRT) is often required 
in the patients  with developed AKI. Therefore, early diagnosis and 
prompt intervention are important for preventing the progression 
of renal damage and improving the prognosis. In recent studies, the 
usefulness of kidney biomarkers including neutrophil gelatinase-
associated lipocalin (NGAL) and liver-type fatty-acid binding protein 
(L-FABP) for predicting of AKI has been investigated2), 3).However, the 
usefulness of those biomarkers in clinical practice is not clear.
Objectives. The aim of this study was to determine the clinical useful-
ness of the urinary biomarkers for early diagnosis of AKI, prediction of 
the need for CRRT, and prediction of prognosis.
Methods. The study subjects were patients who were admitted to the 
ICU during the period from June 2016 to August 2017 and in  whom 
urinary NGAL and L-FABP were determined on ICU admission. We 
divided the patients into an AKI group and a non-AKI group. The 
outcomes were the relationships of AKI biomarkers with indication 
of CRRT and 28-day mortality. We also investigated the usefulness of 
the AKI biomarkers for early detection of the development of AKI in 
patients in whom AKI occurred after ICU admission. AKI was diagnosed 
by the KDIGO criteria.
Results. A total of 74 patients were included in this study. There were 
48 patients in the AKI group and 26 patients in the non-AKI group. 
CRRT was performed in 37 patients in the AKI group. Urinary NGAL 
and urinary L-FABP levels were significantly higher in patients who 
received CRRT than in patients who did not receive CRRT (p = 0.0037 
and 0.049, respectively). As for 28-day mortality, 58 patients survived 
and 16 patients died. Urinary L-FABP level on ICU admission was asso-
ciated with 28-day mortality (p = 0.038). On the other hand, there 
was no significant difference in urinary NGAL level between patients 
who survived and patients who died (p = 0.188). Among the 26 
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patients in the non-AKI group on ICU admission, AKI later occurred in 
seven patients. Urinary NGAL and L-FABP levels in patients in whom 
AKI occurred after ICU admission were not significantly higher than 
the levels in patients in whom AKI did not occur after ICU admission 
(p = 0.919 and p = 0.991, respectively).
Conclusion. Urinary AKI biomarkers have the potential to predict 
indication of CRRT. Also, urinary L-FABP might be useful for predict-
ing 28-day prognosis. On the other hand, this study showed the limi-
tation of using those biomarkers for predicting early diagnosis of AKI. 
Further study will be needed to determine whether the use of urinary 
biomarkers leads to improved prognosis of AKI through early diagno-
sis and appropriate therapeutic intervention.
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Introduction. The utilization of continuous renal replacement therapy 
with hemoadsorption (Oxiris®) in patients with severe acute respira-
tory failure due to COVID-19 and associated renal failure may modify 
the systemic inflammatory response associated with this disease 
based on cytokine clearance.
Objectives. To describe the characteristics of our series as well as the 
therapy applied and to evaluate the impact of hemoadsorption on the 
evolution of our patients.
Methods. Prospective unicenter observational study in patients admit-
ted to the ICU from march to december 2020 due to SARS-CoV-2 infec-
tion with respiratory failure and acute kidney injury (AKI) in need for 
Continuous Renal Replacement Therapy (CRRT) in which hemoadsorp-
tion with Oxiris® membrane is set up. We analyze epidemiology, severity 
scores, respiratory status and inflammatory biomarkers before and after 
therapy as well as dose and complications of CRRT, ICU lenght of stay 
and mortality. Statistical analysis is performed with SPSS IBM®.
Results. 246 patients were analized: 25% of them presented acute kid-
ney injury, 80% of which required CRRT and in 72% of them hemoad-
sorption was associated. The characteristics of hemoadsorption group 
were: median age of 55 years with male predominance (72%), 57% of 
them were hypertensive, 43% obese and 21% chronic pneumopaths. 
The worst SOFA at 24  h of admission was 7.9 (IQR: 3–11), the worst 
PaFi was 95 (IQR: 66–110) and the worst compliance was 45 ml/cmH2O 
(IQR: 40–52). Neuromuscular blockade and prone position were used 
in 93% of them, and veno-venous ECMO was applied in 12 cases.
The main indication of CRRT was homeostasis (81%) and fluid bal-
ance (19%) with median of initial dose employed of 35  ml/kg (IQR: 
35–40), final of 25 ml/kg (IQR 30–45) and median duration of 5 days. 
The anticoagulation system used was: 93% citrate, 4% nothing and 

3% heparin, without any case of citrate accumulation. We detected 
several complications, all of them in mild degree: hypothermia 35%, 
persistence of metabolic acidosis 27%, metabolic alkalosis 11% and 
hypophosphataemia, hypomagnesemia and hypokalemia 2% respec-
tively. No statistically significant differences were found between 
inflammatory biomarkers (PCR, PCT, ferritin, lymphocytes, fibrino-
gen), SOFA or PaFi pre and post-CRRT maybe due to the small sample 
size, althought they were found between pre and post-CRRT D-dimer 
(p < 0.05). ICU lenght of stay was 12 days (IQR 6–18) and ICU mortality 
rate was 30%.
Conclusion. In our series, CRRT with hemoadsorption has been an 
useful and safe technique in the management of acute renal failure in 
COVID-19 patients. This therapy could lower D-dimer levels.
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Introduction. cc.
Objectives. To assess the economic impact of the different anticoagu-
lation strategies used for renal replacement therapy (RRT).
Methods. To calculate the theoretical cost according to the anticoagu-
lation regimen and duration of the filter. We analyzed the cost of filters, 
anticoagulant and fluids.
Filter: for RRT or citrate (Ci-Ca) ST-150 Baxter®, and for sled technique, 
used in the night, F10HPS Fresenius®.
Fluids: Hemosol Baxter® (CRRT without Ci-Ca or nocturnal sled) and 
Foxsilium Baxter® (Ci-Ca).
Citrate: Regiocit Baxter® for a dose of 3.2 mm / l and Qb of 120 ml / min.
Data are shown as mean ± SD, median ± IQR, or %.
Non parametric analyses are performed for p < 0.05.
Results. Data from 159 patients were collected from the Reg-
TDE. (data record-TDE) The mean duration of the treatments was 
9.3 ± 46.6  days, with a total consumption of 690 filters (4.26 ± 4.4 / 
patient) and a mean duration of 31.2 ± 23.5 h / filter. 35.8% were anti-
coagulated with heparin, 15% with citrate, and no anticoagulation in 
43%, with an average duration of 55 h (24–72) for citrate, 33 h (13–51) 
for prostacyclins + HnF, 23  h (12–48) with heparin, and 12  h (12–31) 
without anticoagulation (p < 0.05). The reason for removing the hemo-
filter was programmed (37%): clot (36%) and end of treatment (18%). 
The average dose was 34.7  ml / Kg / h, which means an effluent of 
2,300 ml / h for normal patient.
According to the results in our patients, we assume that the duration 
of the citrate filters is > 48 h.
The average cost / day assuming a filter duration of 72 h would be € 80 
for conventional anticoagulation, € 102 for nocturnal sled and € 180 
for citrate. However, if the duration of the filter with HnF or without 
anticoagulation were 24–48 h, the daily cost would be € 150, and if it 
lasts 24 h it will rise to € 230/day.
Conclusion. if the filters, with HnF or without anticoagulation, extend 
their duration beyond 48 h, this could be the most profitable regimen 
and, if the average duration does not exceed 48 h, both nocturnal sled 
and citrate are more efficient options in terms of cost. The existence of 
a defined anticoagulant management protocol and the monitoring of 
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its results may show advantages over the use of a single anticoagula-
tion regimen in terms of cost.
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AKI in COVID‑19 ARDS patients: Incidence, clinical presentation 
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Introduction. There are limited data on COVID-19-associated acute 
kidney injury (AKI) in critically ill patients.
Objectives. The objective of the study was to investigate the inci-
dence, severity, clinical features, and outcome of COVID-19-associated 
AKI in an ICU setting.
Methods. Single-centre cohort study performed in a COVID-19 ICU 
from March 2020—March 2021. AKI incidence, clinical presenta-
tion, outcome, the association with admission severity of illness and 
organ function, as well as the association with admission biomarkers 
of inflammation [C-reactive protein (CRP), Procalcitonin (PCT) and fer-
ritin] were evaluated. AKI was defined by Kidney Disease Improving 
Global Outcomes (KDIGO) criteria.
Wilcoxon-MWU test was used for comparison of parameters between 
patients with and without AKI.
Results. A total of 197 patients were included in the analysis. The 
incidence of AKI was 24.4% (48 patients). The mean LOS among criti-
cally ill COVID-19 patients with and without AKI was 16.5 ± 10(SD) vs 
16.8 ± 9.2(SD) days, p > 0.05. The median time from the onset of COVID-
19 symptoms to AKI  was 12  days (IQR, 3–15) and from ICU admis-
sion to AKI 3 days (IQR, 1–9.5). AKI patients were older (69.9 ± 12.5 vs. 
63.8 ± 12.3  years, p = 0.009), had higher APACHE II score (17.1 ± 5 vs. 
15.3 ± 6.7, p = 0.006), and SOFA score (7.8 ± 1.9 vs. 6.9 ± 2, p = 0.008). 
There was no difference on admission values for CRP, PCT and ferritin 
between the 2 groups.
AKI diagnosis was based on serum creatinine value in 83.3% of 
patients; in 44.4% urine output criterion was used for AKI diagnosis. 
Stage I was diagnosed in 8 (17.8%) patients, stage II in 23 (51.1%) 
patients and stage III in 14 (31.1%) patients. AKI was considered sepsis-
related in 72% of the patients, while nephrotoxic drugs and contrast 
media were incriminated in 57.8% and 6.8% of cases.
Renal replacement therapy was required in 24.4% of the patients due 
to fluid overload (84.6%), acid–base balance disorders (69.2%), and 
electrolyte abnormalities (72%). On discharge, improvement of renal 
function was observed in 41.5% of patients. Survival rate  was lower 
in the AKI group compared  to the no AKI group (24.5% vs 70%). Stage 
III AKI was associated with the lower survival rate in comparison to 
stages I and II (7.1% vs. 34.4%).
Conclusion. High incidence of AKI was observed in COVID-19 ICU 
patients. AKI diagnosis was related to increased mortality; survival rate 
was lower in the more severe cases of AKI. Sepsis was the most common 
cause of  acute kidney injury. Age, higher APACHE II and SOFA scores 
were associated with development of AKI in Covid-19 ARDS patients.
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Introduction. Hybrid CRRT have presented promising results in some 
series but they still have little application in our country, mainly for 
economic reasons, as there are no monitors capable of treating fluids 
on-line.
Objectives. To analyze the behaviour of nocturnal dialysis (nocturnal 
SLED) compared to conventional techniques in terms of operability 
and safety.
Methods. We analyze the prospective multicentre Reg-TDE registry 
during 2019. The nocturnal dialysis technique (Nocturnal SLED) is 
performed preferably using a low-flow polysulfone filter, without anti-
coagulation, and with a programmed duration of 12 h / day. It is com-
pared with continuous techniques (CRRT): types of anticoagulation, 
filter losses due to clots and the most common complications. Data are 
shown as mean + standard deviation, median + interquartile range, or 
%. Non-parametric analyses are performed for a p < 0.05.
Results. We analysed 159 treatments, in which 689 filters were used: 
522 (75.8%) in CRRT and 167 (24.2%) in nocturnal SLED. 100% phos-
phorous-free fluids were used to perform nocturnal SLED and a low-
flux polysulfone membrane dialysis filter was used in 77.8%.
There were no differences in the ability to perform dynamic dose 
adjustment (73.1 vs 68%, p ns), although the dose applied in TDEN was 
20 (11–29) vs 30 (20–40) ml / Kg in CRRT (p ns).
This modality was performed without anticoagulation in 75.4% of the 
cases vs 34.5% in CRRT (p < 0.001), despite the fact that the losses due 
to clot were 7.8 vs 44.8% (p < 0.001).
The number of complications was significantly lower (0.48 +—0.72 vs 
0.63 + -0.8, p 0.005), specifically fewer hypothermic episodes (0.6 vs 
13.4%, p < 0.001), lower frequency of hypokalemia (3 vs 6.9%, p 0.09), 
and lower transfusion requirement (0.08 + -0.34 vs 0.26–0.7 units, p 
0.003). Hypophosphataemia did not show differences between groups 
(18 vs 16.1%, p ns), although for CRRT performed with P fluids the per-
centage was only 2.9%.
Conclusion. Nocturnal dialysis or nocturnal SLED has clear advan-
tages over continuous dialysis for stable patients: no anticoagulation 
is required, the entire prescribed dose is ensured and administered, 
metabolic complications are fewer, and the workload is reduced. The 
foreseeable introduction into the market of new monitors with the 
capacity to prepare fluids on-line would justify the generalisation of 
this modality for the management of stable patients.
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Introduction. Citrate therapy is a well-studied anticoagulation sys-
tem for Continuous Renal Replacement Therapy (CRRT) in critically ill 
patients with great efficacy and scarce adverse effects. It seems to pro-
long filter lifetime, reduce bleeding complications and provide excel-
lent control of acid–base status. Due to its liver metabolization it must 
be used with caution in patients with hepatopathy or severe multior-
gan failure and persistent hyperlactatemia.
Objectives. To compare citrate therapy to other anticoagulation 
modalities in terms of efficacy and safety in our cohort and to ana-
lyze the potential complications of citrate utilization in patiens with 
hepatopathy.
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Methods. Prospective multicenter observational cohort study based 
on the DialyReg registry with the Clinical Research Ethics Committee’s 
approval from both hospitals. We compare therapy dose, clot filter loss 
and common complications in patients undergoing CRRT in ICU since 
2019 to 2020. Statistical analysis is performed with SPSS system 20.
Results. We analyze data from 311 patients, corresponding to 1216 
haemofilters. The distribution in anticoagulation systems was: heparin 
(40%), citrate (38%), and without anticoagulation (22%).
The initial and final median therapy dose was similar in the different 
groups respectively, citrate (32  ml/kg and 28  ml/kg), heparin (33  ml/
kg and 30  ml/kg) and without anticoagulation (29  ml/kg and 28  ml/
kg). Dynamic adjustment was performed more frequently in the cit-
rate group (76%) than in heparin (58%) and without anticoagulation 
groups (54%) (p < 0.05).
Median duration of the set was higher in citrate group (55  h, IQR 
24–72) versus 23  h in heparine group (IQR 12–48) and 12  h in no 
anticoagulation group (IQR 12–31) (p < 0.05). Coagulation of the sys-
tem was present in 35% of the total (16% with heparin, 12% witouth 
coagulation and 7% with citrate) with a higher incidence with heparin 
(46.7%) than with citrate (26%) (p < 0.05).
Complications associated with the technique were: hypothermia 
in the 16% of the total (4% citrate vs 5% heparin and 6% nothing), 
hypokalemia (3% citrate vs 1% rest) and hypomagnesemia (6.6% cit-
rate vs 2% rest) (p < 0.05); hypophosphatemia was present in the 12% 
of the total and it was higher in the groups no anticoagulation (6%) or 
heparin (5%) versus citrate (1%); metabolic acidosis was similar in the 
different types of anticoagulation (3% respectively). Following proper 
use of the technique with citrate and the use of phosphate dialysis flu-
ids, complications are similar to the other types of therapy.
Citrate anticoagulation was also analyzed in the subgroup of patients 
with hepatopathy (37 patients corresponding to 145 haemofil-
ters):50% cirrhosis, 37% liver transplantation, 7% acute liver failure, 
and 4% acute-on-chronic failure). Heparin was used in 39%, citrate in 
36%, and no anticoagulation was used in 25% of the sample. Therapy 
had to be discontinued due to clotting in 17% of the hemofilters with-
out anticoagulation, 9% with heparin and 3% with citrate. No statisti-
cally significant differences were found in terms of complications due 
to therapy. There were also no changes in the calcium dose adjust-
ment in the 77% of the cases, two changes in 16% of the cases and 
one in the 2%. Citrate accumulation did not occur in any of the follow-
ing cases and there were no transfusions related to the technique.
Conclusion. Citrate anticoagulation increases the duration of the 
haemofilters and allows better adjustment of the therapy dose in our 
series, possibly being more cost-effective. It is a safe anticoagulation 
system with no major adverse effects and this safety is also applied to 
patients with hepatopathy.
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Introduction. The role of underlying inflammation in the setting of 
acute kidney injury is well established. Asthma is a chronic inflam-
matory disease of respiratory system, so the inflammation is seen in 
both of the conditions, as well as in the atherosclerotic plaques of the 
patients with stable coronary artery disease (CAD). The number of 
patients with asthma and stable coronary artery disease is increasing 
each year.
Objectives. The aim of the study was to assess the role of asthma as 
a potential risk factor predisposing to the development of contrast-
associated acute kidney injury (CA-AKI) in patients with stable coro-
nary artery disease.
Methods. 1023 patients with stable CAD were enrolled in a prospec-
tive, open, cohort study. CA-AKI was defined as an increase of 25% or 
more, or an absolute increase of 0,5 mg/dl or more in serum creatinine 
from baseline value, assessed at 48–72  h following the administra-
tion of the contrast media. The primary endpoint of the study was the 
development of contrast-induced acute kidney injury according to 
KDIGO criteria. Most of the patients, included in the study, were males 
aged 61,7 ± 10,1 years with arterial hypertension and overweight. 26 
patients (2,5%) suffered from asthma. In order to compare groups of 
patients with and without asthma the Mann–Whitney test was used, 
the exact two-tailed p-value was computed.
Results. The rate of CI-AKI was 12,9% (132 patients). The rate of CI-
AKI using the absolute creatinine rise definition was 1,8% cases (18 
cases). Patients with asthma had almost twice lower rate of CA-AKI 
than patients without asthma (7,7% versus 13%). The number of male 
patients was significantly lower in the asthma group (58% vs. 73%). 
Patients suffering from asthma were mostly obese (body mass index 
(BMI) 32,4 ± 18,4  kg/m2), unlike patients without asthma, who were 
overweight (29,1 ± 4,7 kg/m2). Although our results were not statisti-
cally significant (p = 0,56), the difference found might seem promis-
ing for further research, including the potential influence of the drugs 
used for the treatment of asthma and thus reducing the inflammation. 
The difference in gender and weight and BMI, as well as the relatively 
low number of patients with asthma might have influenced the results 
of the analysis. The larger studies with more strict inclusion criteria 
should be conducted to better assess the importance of asthma as a 
risk factor of CA-AKI in patients with normal weight, overweight ones 
and with obesity.
Conclusion. The prevalence of contrast-associated acute kidney injury 
was lower in patients with asthma (7,7% vs. 13%), but didn’t meet sta-
tistical significance and needs further evaluation in larger studies, as 
well as a separate analysis in patients in different weight groups. The 
potential influence of the drugs used to reduce inflammation and 
treat asthma remains to be studied in patients with stable coronary 
artery disease undergoing percutaneous coronary interventions with 
contrast media administration.
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Introduction. Predicting the prognosis of intensive care unit (ICU) 
patients is crucial. This study aimed to investigate the use of the 
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urinary liver-type fatty acid-binding protein (L-FABP) semi-quantita-
tive kit in rapidly predicting the prognosis of patients admitted in the 
ICU.
Methods. We conducted a single-center, prospective, observational 
study wherein 100 consecutive patients admitted to the ICU with an 
indwelling bladder catheter were enrolled between April and October 
2020. Urine specimens were collected at the time of admission (T1) 
and after 6 h (T2), and urinary L-FABP levels were semi-quantitatively 
measured. Based on the L-FABP results, we divided patients into three 
groups (L-FABP decreased group/unchanged group/increased group), 
following which we compared their 14-day mortality.
Results. Finally, a total of 79 patients were included in the analy-
sis. In multivariate analysis, urinary L-FABP variation (Odds ratio 
(OR) = 14.327, 95% confidence interval (CI) = 1.819–112.868, p = 0.01) 
and lactate (OR = 1.234, 95% CI = 1.060–1.437, p = 0.01) were signifi-
cantly associated with 14-day mortality.
Conclusion. Urinary L-FABP variation at 6 h after admission was signif-
icantly associated with 14-day mortality. Moreover, this study depicts 
how a semi-quantitative assay kit may help in easily and rapidly evalu-
ating urinary L-FABP levels.
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Introduction. The Covid-19 epidemic has provided many chal-
lenges for ICUs worldwide. One particular problem is related to 
acute kidney injury which effects many COVID-19 patients admitted 
to the ICU (1).
Objectives. This study is a part of the prospective COVIP study con-
ducted by the VIP network within the HSRO section in ESICM, which 
focused on elderly ICU patients during the pandemic. Assessment 
and treatment of acute organ dysfunction were an important part 
of the study. Our aim is to describe the occurrence of renal replace-
ment therapy (RRT) during ICU admission in elderly COVID-19 
patients and the short-term outcomes.
Methods. The period studied was from mid-March 2020 until Janu-
ary 2021, using an online Case Record Form set up at the Univer-
sity of Aarhus as in previous VIP studies (2). Participating countries 

were responsible for obtaining National Ethical Clearance. At ICU 
admission all patients were scored using the Sequential Organ Dys-
function Assessment (SOFA) score (2), and common ICU procedures 
including RRT were recorded with time commenced and duration of 
treatment. Short term outcomes are described as LOS in the ICU and 
short-term survival in the RRT treated group.
Results. In total 3383 patients were admitted to 207 ICUs in 35 
countries. Mean age was 76.9  years and 69.6% were male. 497 
patients received RRT (14.7% of all patients). Table  1  reveals fur-
ther data regarding these patients. RRT was initiated at day 1 in 171 
patients, day 2 in 92 and day 3 + in 245 patients. The mean duration 
of RRT was 7.8 days, and RRT was commenced after initiation of MV 
in 84.5% of the patients, (mean start after 5.0 days).

Comparison of RRT treated and not treated patients

n = Age 
(mean 
years)

SOFA 
renal

SOFA 
sum

MV ICU 
LOS 
days

30-day 
survival

RRT + 497
(14.7%)

75 1.6 7.7 449 
(90.3%)

23.1 34.6%

RRT – 2802 76.1 0.5 4.7 1831 
(65.3%)

13.9 50.4%

MV = mechanical ventilation.
Conclusion. 15% of elderly COVID-19 patients were treated with RRT 
during their ICU stay. These patients utilised more resources than non-
RRT patients, requiring RRT on average for 8 days, and had an increase 
in ICU LOS of 10 days. RRT patients were treated more frequently with 
MV prior to initiation of RRT, and survival at 30 days was considerably 
lower. In a comparably sized, prospective study (3) in adult COVID-19 
ICU patients the rate of AKI-RRT was found to be 20.6%. 45% of these 
patients survived to 28 days. Their median age was considerably lower 
which may explain the differences in mortality compared with this 
study. Hospital survival of non-COVID patients > 73 years old requiring 
RRT has been demonstrated to be less than 30% (4).
Our study demonstrates that development of AKI necessitating RRT 
in elderly COVID-19 patients is associated with an increased utilisa-
tion of resources and a lower survival rate.
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Introduction. Procalcitonin (PCT) is a surrogate biomarker of infection in 
critically ill patients namely with COVID19. COVID19 patients frequently 
develop acute renal failure, requiring ICU admission and continuous 
renal replacement therapy (CRRT). A decrease in glomerular filtration 
rate and CRRT could have a profound impact on PCT levels, considering 
its low molecular weight, limiting its use as biomarker of infection and its 
clinical application in this population.
Objectives. This study aimed to describe the kinetics of PCT and C-reac-
tive protein (CRP) levels in ICU COVID19 patients and determine the 
impact of acute renal failure and CRRT on its levels.
Methods. We performed a single-center retrospective cohort study. 
COVID19 was diagnosed using clinical and radiologic criteria with a 
SARS-CoV-2 positive RT-PCR test. All adult patients admitted to ICU with 
COVID19 were eligible and were further divided in 2 groups according 
to the presence of acute renal failure needing of CRRT: “CRRT-group” and 
“control group”. Patients’ pair matching between the two groups was 
made, for statistical comparison of PCT and CRP levels at correspondent 
days, using two-step clustering, considering age, sex, SOFA at admission 
and ICU length of stay as pairing variables. Qui-square test was used 
for categorical variables and Kruskal–Wallis and Mann–Whitney-U were 
used on continuous variables for statistical assessment of outcomes 
between groups.
Results. 110 patients (mean age 63 years, 73.6% males) were included in 
the analysis (N = 29 CRRT-group; N = 81 control group). SOFA score at ICU 
admission, ICU length of stay and mortality rate were different between 
groups (p < 0.001). Antibacterial therapy was not different between CRRT 
and control groups. Using paired patients between groups, no statisti-
cal difference was observed, in CRP levels, before, after and in its change 
with CRRT, in comparison the control group (p = 0.296, p = 0.227 and 
p = 0.681, respectively). PCT levels were statistically different before and 
after CRRT, between groups (p = 0.001 and p < 0.001, respectively), but 
the changes with CRRT were not statistically different (p = 0.497) (Fig. 1). 
The comparison of relative PCT changes with CRRT, with the relative 
changes of CRP, were also not statistically different (p = 0.522).

Conclusion.: In severe COVID19 patients the presence of acute renal 
failure had a marked impact on PCT levels but not on CRP, but CRRT 
had no effect on PCT and CRP levels. Consequently, the clinical use of 
PCT in COVID19 patients with acute renal failure is compromised.

Reference(s)
1. 4—Dahaba AA, Elawady GA, Rehak PH, List WF. Procalcitonin and proin-

flammatory cytokine clearance during continuous venovenous haemofil-
tration in septic patients. Anaesth Intensive Care. 2002 Jun;30(3):269–74. 
https:// doi. org/ 10. 1177/ 03100 57X02 03000 302. PMID: 12075632.

2. 3 -Rombolà G, Brunini F. COVID-19 and dialysis: why we should be wor-
ried. J Nephrol. 2020 Jun;33(3):401–403. https:// doi. org/ 10. 1007/ s40620- 
020- 00737-w. PMID: 32323202; PMCID: PMC7175820

3. 2—Heidari-Beni F, Vahedian-Azimi A, Shojaei S, Rahimi-Bashar F, Shahriary 
A, Johnston TP, Sahebkar A. The Level of Procalcitonin in Severe COVID-19 
Patients: A Systematic Review and Meta-Analysis. Adv Exp Med Biol. 
2021;1321:277–286. https:// doi. org/ 10. 1007/ 978-3- 030- 59261-5_ 25. 
PMID: 33656733.

4. 1—Zare ME, Wang Y, Nasir Kansestani A, Almasi A, Zhang J. Procalcitonin 
Has Good Accuracy for Prognosis of Critical Condition and Mortality in 
COVID-19: A Diagnostic Test Accuracy Systematic Review and Meta-anal-
ysis. Iran J Allergy Asthma Immunol. 2020 Dec 19;19(6):557–569. https:// 
doi. org/ 10. 18502/ ijaai. v19i6. 4926. PMID: 33,463,126.

001008 
COVID‑19: Impact on Circuit Lifetime and Performance 
during Continuous Renal Replacement Therapy
L.  Whiting1; N.  Bianchi1; S. Abed-Maillard1; A.  Schneider1

1Service de médecine intensive adulte, Lausanne University Hospi-
tal, Lausanne, Switzerland 
Correspondence: L. Whiting
Intensive Care Medicine Experimental 2020, 9(1): 001008

Introduction. SARS-CoV-2 infection is associated with a coagulopathy 
characterized by increased fibrinogen and D-dimers levels. The impact 
of this coagulopathy on continuous renal replacement therapy (CRRT) 
circuit lifespan and performance remains unknown.
Methods. In this prospective observational study, we enrolled all con-
secutive patients who received CRRT in the intensive care unit of a ter-
tiary hospital between September and December 2020. All therapies 
were administered in continuous veno-venous hemodialysis mode 
with regional citrate anticoagulation. We collected patients’ base-
line characteristics, laboratory results, CRRT circuit lifespan as well as 
plasma and effluent samples at 12 (T1), 24 (T2), 48 (T3) and 72 h (T4) 
of CRRT circuit initiation. At each study time point, we computed 
urea, creatinine and β2-microglobulin clearance. Results obtained in 
patients with COVID-19 (C19 group) were compared to those with-
out COVID-19 (control group). Circuits’ lifespan was assessed using 
Kaplan–Meier estimates and compared using log-rank test. Filter clear-
ances at each study time point were compared using Student’s T-test. 
Mixed models analyses were conducted to assess determinants of cir-
cuit lifetime and filter clearance.
Results. We included 35 patients, 26 (74%) males with a median age 
of 68 [IQR 57– 71] years. Of those 16 (45%) were COVID-19 positive. We 
analyzed 150 CRRT circuits: 77 (51.3%) in the C19 group and 73 (48.7%) 
in the control group. Compared to patients in the control group, those 
in the C19 group had a significantly shorter median circuit lifespan 
(57 [49.0–66.0] versus 68 [66–71] hours, p = 0.016). They had a lower 
median urea (T1 27.5 vs 31.4; T2 26.8 vs 32.6; T3 27.3 vs 30.4 and T4 
26.4 vs 30.7  ml/kg/h, all p < 0.05) and creatinine (T1 22.7 vs 24.7; T2 
23.0 vs 24.5; T3 20.4 vs 22.9 and T4 21.3 vs 22.8  ml/kg/h, respective 
p values: 0.03, 0.02, 0.06 and 0.08) clearance at all study time points. 
However, there was no difference in β2-microglobulin’s clearance 
between the two groups (respective p values: 0.6, 1.0, 0.8 and 0.7).
Conclusion. Patients with COVID-19 disease had a shorter CRRT circuit 
lifetime and a lower urea and creatinine clearance. The magnitude of 
this difference was, however, limited and further studies are required 
to explore clinical implications of such differences.
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Introduction. Adsorption of gentamicin in polyacrylonitrile filters is 
well documented and in previous study we evidenced a mean adsorp-
tion rate of 67.7 ± 2.1% in sessions lasting 6 h using the ST150, Baxter-
Gambro filter (1).
Objectives. We extended the study over three consecutive days using 
the same filter to mimic adsorption of a daily dose of gentamicin over 
the 72-h life span of a filter.
Methods. Prismaflex® monitor and ST150® filter were used in the 
continuous diafiltration (CDF) mode at a 2.5 L/h flowrate (D/F ratio: 
1.5/1 L/h). The daily session started with a 6-h session of CDF. There-
after, the 5-Liter central compartment was changed using a bag free 
of gentamicin to assess gentamicin release over the following 18  h. 
Experiments were repeated on Day 2 and stopped at the end of the 
6-h session of CDF on Day 3. The experiment was performed in dupli-
cate, one session used pre-dilution and the other post-dilution. Results 
were analyzed using the NeckEpur model (1, 2, 3).
Results. The initial concentration of gentamicin in the CC was 
40.0 mg/L. Ninety-five percent of the initial dose was eliminated within 
the 6-h session. At a 2.5 L/h diafiltration flowrate, the mean daily 
clearances of gentamicin were 5.5, 4.0, and 3.3 L/h, respectively. The 
mean diafiltration and adsorption ratios in the daily elimination of 
gentamicin were 32/68, 58/42, and 88/12%, respectively. During day1 
and 2, the mean amount of gentamicin released from the ST150® filter 
were 14 and 34 mg, respectively.
Conclusion. The pharmacokinetics of gentamicin over three days is 
strongly altered by adsorption in the same filter with a progressive 
decrease of elimination by adsorption, suggesting saturation of the 
filter. One limitation of our study results from the mode of administra-
tion using a bolus dose instead of an infusion over 30 min. Adsorption 
adds a clearance to those of diafiltration. The time-dependency of 
gentamicin clearance precludes using a constant dosage regimen over 
the filter’s life span.
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Introduction. Increased intra-abdominal pressure (IAP) frequently 
occurs in critically ill patients and is independently associated with 
acute kidney injury (AKI) and mortality (1,2). Up to a third of all postop-
erative cardiac surgery have acute kidney injury and intra-abdominal 
hypertension (IAP ≥ 12 mmHg) (IAH) occurs in approximately 33–46% 
(3,4). Most IAP is measured intermittently and only when clinical sus-
picion dictates it. The relationship of high fidelity IAP measurements 
with postoperative AKI in this cohort is largely unknown.
Objectives. We hypothesize that time spent with IAH above certain 
thresholds is associated with increased incidence of acute kidney 
injury in cardiac surgery patients.
Methods. 40 cardiac surgery patients from a single academic center 
part of an ongoing, large multicenter observational registry study 
evaluating the associations between IAP and kidney injury in cardiac 
surgery patients were studied. Patients with a history of chronic kid-
ney disease (ICD-10 codes), or with a foley dwell time of fewer than 
24  h were excluded (22 patients analyzed). AKI was assessed per 
KDIGO criteria. All patients received the Accuryn monitoring system 
(Potrero Medical, Hayward, CA) which automatically tracks urine out-
put (UO), IAP, and core temperature. The system samples UO approxi-
mately 10 s after each active drain line clearance event to ensure that 
all urine is accounted for the rate is then linearly interpolated between 
clearance events. IAP is recorded at 100 Hz and downsampled to 1 Hz. 
A 30  s running minimum was applied to calculated end-expiratory 
pressure. To do this the 1 Hz IAP signal was grouped into 30 s windows 
with an overlap of 1 s. The minimum value in this 30 s window is then 
called the 30 s running minimum. This minimum value corresponds to 
end-expiratory phase. Sources of noise such as patient coughing and 
position changes creating outliers were eliminated applying a 10 min 
running median. Data were then resampled every 15  min. Summary 
statistics are reported using python with the pandas and numpy pack-
ages. Fisher exact test was used for descriptive analytics.
Results. 14/22 patients developed AKI stage 2 post-cardiac surgery. 
Demographics are shown in Table  1. Sustained time spent in intra-
abdominal hypertension at various grades of IAH is associated with 
the development of AKI stage 2 (Table 2). Figure 1 shows the percent-
age of patients versus time spent at various IAP thresholds in the first 
24 h post-cardiac surgery stratified by AKI grade 2.
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Conclusion. In critically ill post-cardiac surgery patients the time 
spent at higher IAP levels is associated with the development of AKI. 
Interventions directed towards decreasing sustained IAP or improving 
abdominal perfusion pressure (mean arterial pressure—intra-abdom-
inal pressure) in these patients might thus reduce the risk of AKI and 
subsequently improve outcomes using a novel therapeutic target.
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Introduction. The pandemic of Novel Coronavirus Disease 2019 
(COVID-19) is challenging, given the large number of hospitalized 
patients. Cardiovascular co-morbidities are linked to a higher mor-
tality risk. Thus, patients with acute kidney injury might represent 
a high-risk population.  Hence, we conducted a nationwide survey 
to assess incidence and management of AKI in patients by COVID-
19 and invited all Italian Society of Nephrology (SIN) and (SIAARTI) 
members undertaking survey  to complete over three weeks com-
mencing 8th April 2020.
Objectives. We conducted a nationwide survey to assess the inci-
dence and management of AKI in COVID-19 patients and invited all 
members of the Italian Society of Nephrology (SIN) and (SIAARTI) to 
complete within one week starting April 8, 2020.
Methods. This is a multi-centre, observational, nationwide online 
survey, involving Italian Nephrology and Critical care centres in Italy, 
developed in partnership between SIAARTI- SIN Society. Invitations 
to participate distributed through emails, social Network (a link for 
email registration was disseminated via social media (i.e. twitter, 
facebook and Linkedin) Data Collected April 8, 2020, through April 
15, 2020. The survey was divided into 3 main parts: A) Acute Kidney 
Injury (AKI); B) Renal Replacement Therapies (RRT); C) extracorporeal 
methods for the removal of inflammatory mediators (EBPT).
Results. A total of 141 responses were collected in the SIN-SIAARTI 
survey: 77 (54.6%) intensivists, 63(44.6%) nephrologists and only 
one (0.8%) from another specialist. About 19,000 cases of COVID19 
infection have been recorded in hospitalized patients; among these, 
1393 AKI cases were found, of which 1146 were observed in inten-
sive care units. For the determination of AKI, only 43% of clinicians 
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routinely used the international criteria (KDIGO; AKIN, RIFLE) based 
on serum creatinine and urinary output, with a slight prevalence 
among nephrologists. Both groups agree on the underestimation 
of AKI (82.7% among nephrologists and 67% among intensivists). 
About 50% of recognized AKI  was  not directly related to COVID19 
interstitial pneumonia.  Overall, 72.4% of clinicians used urine tests 
with sediment, a disproportionate figure among nephrologists 
(76.7%) and intensivists (47.3%). On the other hand, only 2 neph-
rological centers used biomarkers (reported use of cystatin-C) 
compared to 37 of the intensivists (reported the use of cystatin-C, 
NGAL and Nephrocheck).  The renal replacement treatment was 
started in 628 patients with a prevalence of continuous techniques 
in both groups. Continuous techniques was the preferred choice in 
both groups and in most cases RRT was started because of oliguria 
(74.05%) or the classic indications of urgency ( 67.94%) or serum cre-
atinine/urea (60.31%) or fluid overload (52.67%). Early initiation was 
preferred and RRT was excluded in case of therapeutic withdrawal, 
severe comorbidities, severe hemodynamic instability. Regional 
anticoagulation with citrate was the most common choice among 
both resuscitators and nephrologists. The 41.04% of the physician 
interviewed never used EBPT. A percentage of 4.33 used these tech-
niques only in AKI settings while 24.63% resorted to these tech-
niques even in the absence of AKI. Nephrologists have made greater 
use of EBPT, especially in the presence of AKI. High-volume haemo-
filtration was never used in by 58.54% of respondents; HCO mem-
branes (35.14%) and adsorbents (21.14%) were used in more than 
50% of cases.
Conclusion. This survey shows that during the first wave there was an 
underestimation of AKI in Italy based on based on the non-use of the 
diagnostic criteria of aki, especially by intensivists. Likewise, the man-
agement of blood purification therapies is very heterogeneous. Future 
national clinical collaborative studies are advocated in order to inves-
tigate the role of a collaborative approach between nephrologists and 
intensivists on the patient outcome and other controversial topics 
about aki and RRT in COVID19 patients.
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Introduction. Severe forms of coronavirus disease-2019 (Covid-19) 
are associated with high D-dimer values and high incidence of deep 
vein thrombosis (DVT) or pulmonary embolism (PE), Despite reports, 
the incidence of Acute Kidney Injury (AKI) is high and clearly related 
with mortality although pathophysiology pathways remain unclear. 
Thromboprophylaxis protocols were increased during the Covid-19 
strain, and clinical trials are providing evidence that anticoagulation 
regimens are beneficial for survival.
Objectives. To assess the effect of different thromboprophylaxis regi-
mens in the incidence of AKI (stage 1 or more of KDIGO classification) 

in patients with Covid-19 presenting ARDS and treated with invasive 
MV.
Methods. We performed a retrospective observational study in 2 Uni-
versity hospitals of Barcelona metropolitan area (Spain) from March 01 
to March 31, 2020, including adults with ARDS receiving invasive MV 
within the first 3  days from ICU admission and positive SARS-Cov-2 
testing by RT-PCR in respiratory fluids. Patients with end-stage renal 
disease (ESRD) were not included. We collected all clinical data during 
the first 7  days from ICU admission including the maximum throm-
boprophylaxis regimen received. Renal replacement therapy (RRT) 
requirement and the survival outcome after 28 days from ICU admis-
sion were also registered. AKI was defined within the first 7 days from 
ICU admission as the new appearance of AKI or the progression of 
AKI (at least one KDIGO stage) after ICU admission. Standard throm-
boprophylaxis regimen (STR) was subcutaneous enoxaparin 40  mg/
day. Intermediate thromboprophylaxis regimen (ITR) was prescribed 
in those patients with D-dimer ≥ 1000  ng/mL using subcutaneous 
enoxaparin 0.5 mg/kg/12 h. Systemic anticoagulation was prescribed 
when DVT or PE were present.
Results. A total of 269 patients with SARS-Cov2 infection were admit-
ted at ICU during the study period. Ninety did not receive invasive MV 
and 5 already had ESRD before infection. Among the remaining 174 
patients, 36 patients (21%) already presented AKI at ICU admission. 
New AKI or progression of AKI stage within the first week appeared in 
78 patients (45%). High D-Dimer values over 1000 ng/mL.
were present at ICU admission in 93 (55%) patients and in 122 (77%) 
patients during the first week from ICU admission. Maximum throm-
boprophylaxis during the first week was STR in 53 (31%) patients, ITR 
in 76 (45%) patients and systemic anticoagulation in 41 (24%). Mortal-
ity at 28 days after ICU admission was 56% and 39% in those patients 
with or without AKI respectively. Multivariable analysis showed that 
the use of an ITR compared to a STR was associated with a reduc-
tion of AKI within the first week from ICU admission (OR 0.37, 95% CI 
0.16–0.83).
Conclusion. This bi-center study suggests that an increased regimen 
of thromboprophylaxis in Covid19 critically ill patients may decrease 
the incidence of AKI within the first week from ICU admission, and sub-
sequently could influence mortality.
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Introduction. SLED has been the primary renal replacement 
therapy(RRT) on ICU at SRH since 2014. Since introducing SLED, a 
number of quality metrics were used to appraise the service. Mark-
ers of the efficiency of continuous RRT in ICU have been extensively 
studied, however there is comparatively scant literature about qual-
ity metrics for intermittent RRT in ICU. Those such as Kt/V are extrap-
olated from the chronic RRT programme & rely on estimating the 
volume of distribution of urea, which is variable & difficult to esti-
mate in the ICU population. Urea reduction ratio(URR) is a simpler 
method of measuring adequacy of intermittent haemodialysis(IHD) 
in patients with AKI, but it also has limitations failing to take into 
account ultrafiltration. A URR of 0.67 correlated with a Kt/V of > 1.2 
and KIDIGO recommend a weekly Kt/V of 3.9.  [i]  [ii]  A retrospec-
tive observational study found improved survival in those with an 
intermediate illness severity score when a URR > 0.58/treatment was 
achieved.[iii].
Objectives. Annual appraisal of the SLED sessions delivered in 2019 
using the following; target URR > 0.58 per session, 100% achieved 
prescribed SLED targets, mortality & need for RRT at 3  months post 
admission.
Methods. 485 treatment records for 115 patients receiving SLED 
from Jan-Dec 2019 were reviewed. 79% of sessions were the standard 
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prescription; dialysate flow 300 ml/min, blood flow 150 ml/min for 6 h 
using Citrusate or unfractionated heparin anticoagulation.
Results. Complete data was available for 78.5% of sessions.

  •  Median duration of delivered RRT = 6 h (Range 0.3-24 h)
  •  Median URR of all sessions = 0.49 (Range 0.1–0.85) irrespective 

of intentional or accidental premature termination of sessios.
  •  Median URR of uninterrupted sessions = 0.62 = Kt/V 1.12
  •  28% failed to meet RRT prescribed targets, 72% met targets.
 •  50% mortality & 5% Dialysis dependant at 3 months

Conclusion. The overall median URR falls below the recommended 
0.67 & only 72% of sessions met the prescribed SLED targets. However 
in view of the adequacy of URR in uninterrupted sessions, underesti-
mation due to ultrafiltration & delivery of daily sessions this data sug-
gests our unit meets the recommended weekly dialysis dose in those 
needing multiple sessions.
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Introduction. There are many therapeutic interventions that have 
been proposed as part of the treatment of Covid 19, many aimed at 
stopping the development of the cytokine storm and thus reduc-
ing mortality, for which we have decided to evaluate the impact of 
hemoperfusion on the mortality of patients with severe covid 19.
Objectives. Certain studies have suggested that renal replacement 
therapy may have beneficial effects on pathological processes such 
as sepsis, acute respiratory disease and acute respiratory distress syn-
drome (ARDS) (1, 2), whereas other studies have questioned (3) argu-
ing that continuous renal replacement therapy (CRRT) was correlated 
with higher mortality during the Middle East respiratory coronavirus 
(MERS-CoV) outbreak. In this context, we have set out to describe our 
experience with early intervention with hemoperfusion therapy in 
patients with severe covid-19 and high levels of interleukin-6 in a ter-
tiary care center in Ecuador, in particular the association of haemoper-
fusion with mortality.
Methods. It is a study with a Descriptive Longitudinal design, which 
is carried out in patients with severe Covid 19 who underwent at least 
one hemoperfusion session in a tertiary hospital in the city of Quito in 
the intensive care area. All patients included had a positive RT PCR for 
SARS COV 2, between the months of June 2020 to February 2021.
Results. Data was collected from 11 patients undergoing the hemop-
erfusion procedure, in the context of treatment for uncontrolled 
immune response and IL-6 clearance. Three patients were excluded 
due to incomplete data, leaving a total sample of eight patients. The 
average age was 54 years (± 4 years). No patient had renal, pulmonary 
(COPD) or hypertension as comorbidities; three patients presented 
other types of comorbidities (37.5%).
The severity markers at admission showed APACHE-II values   of 6.0 
(IQR: 5.0, 14.0 points), admission SOFA 7.0 (IQR: 6.0, 8.0 points). Aver-
age Neutrophil–Lymphocyte Index (INL) 13.6 (IQR: 4.8, 15.4). LDH 
(prior) median 462.0 (IQR: 311.0, 509.5 U / L) Ferritin (prior) 1929.0 (IQR: 
1719.8, 2000.0 ug / L) Procalcitonin (prior) 0.33 (IQR: 0.19, 0.75 ng / ml) 
D-Dimer (prior) 2415.5 (IQR: 697.5,4668.0 ug / L) IL-6 (prior) 134.5 (IQR: 
114.3, 399.7 pg / ml). The mortality rate in the present series was 37.5% 
(n = 3).
Conclusion. In our series of cases, it is observed that after hemoperfu-
sion, there is no significant decrease in mortality and rather it is similar 
to that reported worldwide.
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Introduction. Acute Kidney Injury (AKI) is a common complication in 
COVID-19 patients. Existing literature suggests various possible causa-
tive factors, including hypercoagulability, as a possible culprit.
Objectives. To explore for factors involved in new-onset AKI in COVID-
19 patients and secondarily to investigate whether the presence of 
hypercoagulability upon admission to the ICU, as determined by 
ROTEM, is implicated.
Methods. A single-center observational cohort study on COVID-19 
patients under mechanical ventilation (December 2020—May 2021). 
Patients on the medical history of hypercoagulable state, chronic 
anticoagulant treatment, chronic dialysis, thromboembolic events 
and exposure to nephrotoxic contrast media or nephrotoxic drugs 
before or during ICU stay were excluded. All patients received a local 
protocol of thromboprophylaxis (LMWH) at the ward. ROTEM assays 
were performed in each patient upon ICU admission. We recorded 
for demographics, BMI, comorbid conditions quantified by Charlson’s 
comorbidity index (CCI), SOFA score, APACHE II and serum creatinine. 
The eGFR was also calculated just after admission to the ICU.
Moreover, we recorded the following ROTEM parameters: CFT EXTEM, 
MCF EXTEM and MCF FIBTEM. Patients were allocated into two groups 
(AKI /non-AKI). AKI was defined according to KDIGO criteria. Chi-
square, Fisher’s exact, Student’s t, and Mann-Witney U test were used 
as appropriate. The p-value was set at 0.05. ROC curves were con-
structed and the best cut-off points were determined.
Results. Fifty-two patients were included with a median age of 62.5 
(IQR: 56 to 69.25). The majority were males (61,5%). The median BMI 
was 31 (IQR: 28 to 37.25) and the median CCI 2 (IQR:1 to 3). All EXTEM 
CFT values were within normal limits. As reflected by supranormal 
EXTEM MCF and FIBTEM MCF values in most patients (57.7% and 
84.6%, respectively), a hypercoagulable state was noticed. A total of 
29 (55,8%) patients developed AKI in our cohort. 6 (20,7%) of them 
were categorized as AKI stage I, 10 (34,5%) as stage II and 13 (44,8%) 
as stage III. Among them, 11 (37,9%) required renal replacement 
therapy (RRT). Age, BMI and APACHE II were similar among groups 
(p > 0.05). Patients who developed AKI were in a higher percentage 
of women (60 vs 53.1), had more comorbidities as quantified by CCI 
(3 vs 1), higher SOFA (7 vs 6) and lower eGFR (81 vs 105) p < 0.05. The 
best cut-off points were for CCI > 1, for SOFA > 7 and eGFR ≤ 90  mL/
min/1.73m2. Interestingly enough, there was no evidence of an asso-
ciation between AKI and the tested ROTEM parameters in our cohort 
(p > 0.05). The same results were shown when the ROTEM parameters 
were tested in patients who underwent RRT.
Conclusion. Οf the factors studied, female gender, eGFR ≤ 90 upon 
ICU admission, SOFA score > 7 and CCI > 1 related to AKI. The present 
study does not support hypercoagulability as a culprit. Our findings 
extend the current observations. A further universal assessment of risk 
factors involved in AKI after SARS-CoV-2 infection is mandatory.
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Introduction. Acute kidney injury (AKI) is a common complication of 
critical illness, with various underlying causes. In the intensive care 
unit (ICU) plasma creatinine, plasma urea (or blood urea nitrogen), 
or measured creatinine clearance are used as a parameters of renal 
function. Plasma creatinine in the ICU is a notoriously unreliable 
measure of renal function, partially as a result of loss of muscle mass 
in the critically ill. 24-h creatinine clearance is probably most reliable, 
yet not routinely done. To the best of our knowledge the course of 
plasma urea and urinary urea excretion and their relation with AKI are 
unknown.
Objectives. To evaluate the relationship between urinary excretion of 
creatinine and urea in different AKI stages.
Methods. We collected blood samples and 24-h urine samples in ICU 
patients with AKI stage 0, 1 and 2 as assessed for the first 7 days. We 
excluded patients with renal replacement therapy (AKI 3). We looked 
at the overall ICU population, without considering the underlying 
disease.
We evaluated daily plasma creatinine and urea, and urinary creatinine 
(UCE) and urea (UUE) excretion in 24-hour urine samples in the first 
10  days of ICU stay. We calculated the urea to creatinine ratio (UCR) 
plasma and the fractional urea excretion (FUE) as UUE/UCE.
Results. We evaluated 7312, 1570, and 402 patients with AKI stage 0, 1 
and 2 respectively. The mean (± SD) UCR increased in the first 10 days 
of ICU stay, from 0.09 (± 0.05) on day 1 to 0.11 (± 0.06) on day 10, 
p < 0.001. There was no difference in the time course of UCR for the dif-
ferent AKI stages (Fig. 1).
We found an increase in the FUE in the first 10 days of ICU stay, from 
29.4 (± 18.7) on day 1 to 54.5 (± 29.3) on day 10 in the overall group, 
p < 0.001. There was no marked difference in in the time courses of FUE 
for the different AKI stages.
Figure 1 shows the UCR and FUE in the different AKI stages in the first 
10 days of ICU stay.
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Conclusion. The UCR and UUE increase in the overall group in the first 
10 days of ICU stay, but with similar time courses for AKI stage 0, 1 and 2.
The catabolic state of critically ill patients apparently has a larger 
impact on the UCR and UUE, than renal function.

e-Posters: Acute respiratory failure and ventilation

000016  
Association of fever with High Flow Nasal Cannula Oxygen 
Therapy failure in critically ill COVID‑19 patients
C.  Billiou1; A. Gros,2; N.  Maziers1; P.  Labedade1; F.  Bruneel2; L.  Ensenyat1; 
S.  Legriel2; G.  Chevrel1; A. Ferré2; S.  Marque1

1Icu, Hospital Center Sud Francilien, Corbeil-Essonnes, France; 2Icu, C.H. de 
Versailles, Le Chesnay, France 
Correspondence: S. Marque
Intensive Care Medicine Experimental 2020, 9(1): 000016

Introduction. High Flow Nasal Cannula oxygen therapy (HFNC) has 
been commonly used in COVID-19 patients. According to recent pub-
lications, from 19 to 39% of ICU patients may benefit from HFNC (1,2). 
Yet few data are available on factors associated with  HFNC failure in 
severe COVID-19 patients (3,4).
While fever is a frequent presenting symptom of COVID-19 and has 
been identified as a predictor of mortality in mechanically ventilated 
patients, its impact on HFNC patients’ outcome has seldom been stud-
ied (5).
Objectives. The aim of our study was to report the clinical course of 
severe COVID-19 patients treated with HFNC, describe the clinical 
characteristics of patients for whom HFNC was a failure and determine 
features associated with HFNC failure, hypothesizing that hyperther-
mia would be one of them.
Methods. We conducted a retrospective bicentric study of COVID-19 
patients admitted to two non-university tertiary hospitals. All adult 
patients requiring ICU admission and HFNC between 1st March 2020 
and 31st December 2020 were included. Patients were classified in 
the HFNC success group if they were discharged alive from ICU with-
out requirement for invasive mechanical ventilation. Hyperthermia 
was defined as a temperature strictly superior to 38.3  °C within the 
first 120 h of HFNC therapy. As a bivariate exploration, non-parametric 
tests were performed, among which Kruskal–Wallis, Mann–Whitney- 
Wilcoxon and Fisher’s exact tests. Additionally and in order to describe 
the patients’ profiles according to their response to HFNC, multivari-
ate data mining using techniques from the factorial analysis family is 
ongoing.
Results. A total of 195 patients were included in the study. This popu-
lation had a median age of 63 years, a median BMI of 29 kg/m2, while 
32% (n = 62) were women. The median length of stay (LOS) in ICU was 
14 days, with an overall ICU mortality of 25% (n = 48) and 26% (n = 50) 
in hospital.
HFNC failure was observed in 58% (n = 114) of patients. In bivariate 
analysis, besides the classical variables linked to an unfavourable out-
come in ICU, patients who failed HFNC had a lower PaO2/FiO2 on the 
first 24 h of HFNC (median of 80 vs 107; p < 0.001), experienced more 
frequently hyperthermia (OR = 2.84; p < 0.001), had a more frequent 
history of hypertension (86 patients with; OR = 2.34; p = 0.005), were 
older (median of 64 vs 59 years; p = 0.016) and presented a lower ROX 
score on HFNC initiation (median of 4.35 vs 5.25; p = 0.021).
Interestingly, the median LOS in ICU significantly differed according to 
HFNC duration (p < 0.001). In the 68 patients who were treated for less 
than 24 h with HFNC, median LOS in ICU was 26 days, while it turned 
out to be shorter with 9 (n = 64) and 10 days (n = 63) for the patients 
who were treated from 2 to 3 days with HFNC (n = 64) or a longer dura-
tion (n = 63) respectively. Moreover, this categorisation in 3 subgroups 
tended to significantly split patients in terms of hospital mortality 
and history of hypertension, with a higher mortality (p = 0.082) and a 
more frequent history of hypertension (p = 0.011) in the sub-group of 
patients with a shorter duration of HFNC.

Conclusion. Though HFNC has been commonly used in critically ill 
COVID-19 patients, few factors have been identified as predictors of its 
failure.
In our study, patients for whom HFNC failed were older, had a lower 
PaO2/FiO2 and a lower ROX on HFNC initiation, but they had also a 
more frequent history of hypertension and experienced hyperther-
mia more often than the ones who survived ICU without requiring 
mechanical ventilation.
HFNC duration subgroups seemed to be of interest to address the 
multivariate exploration of these preliminary data.
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Introduction. There is compelling evidence that diaphragm weakness 
is frequent in critically ill patients, and is associated with increased risk 
of weaning failure. It is well established that diaphragm ultrasound 
may help diagnose diaphragm dysfunction and predict weaning fail-
ure. However, standard ultrasound methods require skilled operators 
and continuous monitoring is not feasible. The aim of the present 
study was to evaluate a novel ultrasound-based medical device for 
continuous monitoring of the diaphragm, RESPINOR DXT.
Objectives. The specific objectives were: 1) to compare the measure 
of diaphragm excursion (DE) with DXT and standard ultrasound, 2) to 
establish a relationship between DXT measure of DE and simultane-
ous measure of transdiaphragmatic pressure (Pdi), 3) to determine the 
performance of DE measured with the DXT to predict weaning success 
or weaning failure.
Methods. Two prospective observational studies were performed in 
three intensive care units in Europe. Data were pooled for the purpose 
of this analysis. Mechanically ventilated patients who met the crite-
ria for a spontaneous breathing trial (SBT) were enrolled. Continuous 
measurements of diaphragm excursion with DXT were compared to 1) 
standard ultrasound measurements using Spearman correlation and 
Bland & Altman analysis, and 2) simultaneously measured Pdi using 
Spearman correlation. To evaluate DXTs ability to predict weaning 
success, median values for DE during specific timepoints in the SBT 
grouped according to failed and successful weaning was analyzed 
using Mann–Whitney U test and receiver operating characteristic 
(ROC) curve using Youden’s index.
Results. 49 patients were included in the analysis. Among them, 25 
patients (51%) were successfully weaned from mechanical ventilation. 
There was a strong positive correlation between DE measured with 
DXT and standard ultrasound (r = 0.88, p =  < 0.001, n = 122 breaths 
from different time points). Values of DE measured with DXT and Pdi 
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were highly correlated for patients that succeeded weaning (r = 0.85). 
No correlation was observed in the weaning failure group (r = -0.07). 
Median DE was lower among patients who failed weaning compared 
to patients who successfully weaned during the second minute of the 
SBT (0.77  cm vs. 1.35  cm, p < 0.01). A ROC analysis revealed an area 
under the curve of 0.76 for the second minute of the SBT and a cut off 
value of 1.1 cm, with a sensitivity of 72% and specificity of 82%.
Conclusion. The RESPINOR DXT device quantifies DE similar to stand-
ard ultrasound and the changes in DE align with simultaneously meas-
ured Pdi. In addition, the DXT can reliably predict weaning failure.
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Introduction. Percutaneous Tracheostomy (PT) is a procedure com-
monly used in intensive care units. Indications for PT include long-
term mechanical ventilation, airway preservation, and pulmonary care. 
Today, in all intensive care units, Ciaglia (sequential dilatation) (CSDY) 
or Forceps Dilatation (FD-Griggs) method is frequently used using 
two methods. In 2018–2019, we developed a method in which we 
expanded with forceps before sequential dilatation, which is a com-
bination of sequential dilatation and forceps method, and completed 
the procedure with sequential dilation again. We named this method 
as "Combined Forceps and Dilatation Method" (CFDY).
Objectives. In this study, we aimed to determine early and late com-
plications by retrospectively screening patients who underwent tra-
cheostomy with CFDY between 2019–2021 in our ICU.
Methods. This study was planned as a single center retrospective. All 
patients hospitalized in our intensive care unit between 2019–2021 
and underwent treceostomy with PT were retrospectively screened. 
Early complications such as bleeding, hypoxia, subcutaneous emphy-
sema, PNX, and late-term complications such as treceaesophageal fis-
tula, stenosis, and infection were recorded in all patients.
Results. It was found that 100 patients out of a total of 1300 patients 
hospitalized in our intensive care unit between 2019–2021 had PT. 
Among the early and late complications, no complications occurred in 
two patients, except minimal bleeding. Data collection continues.
Conclusion. PT can be performed with different methods in intensive 
care units. We also think that the sequential dilatational and percuta-
neous treceostomy method we developed based on our own experi-
ence can be safely applied.
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Introduction. Percutaneous Tracheostime is a method used fre-
quently in intensive care and increases patient comfort. The most 

common indications are long-term mechanical ventilation, airway 
preservation and pulmonary care. In the Combined Forceps and Dila-
tation Method (CFDY) developed by ourselves, we first expand the 
tissue and trachea with forceps and complete the procedure with 
sequential dilation again. We think this method causes less bleeding.
Objectives. The use of anticoagulants in patients with COVID 19 
treatment increases the tendency to bleed.In this study, we aimed to 
determine early and late complications by retrospectively screening 
patients who underwent tracheostomy with CFDY between 2019–
2021 in our covid 19 intensive care clinic.
Methods. This study was planned as a single center retrospective. 
Bleeding, hypoxia, subcutaneous emphysema, early complications 
such as PNX, and late complications such as treceaesophageal fistula, 
stenosis, and infection were recorded in all patients hospitalized in our 
COVID 19 intensive care unit between 2019–2021 and underwent tre-
ceostomy with the CFYD method.
Results. It was determined that 15 patients out of 299 patients hos-
pitalized in our COVID 19 (pandemic 1) intensive care unit between 
2019–2021 had PT. Among the early and late complications, no com-
plications occurred in two patients, except minimal bleeding. Data col-
lection continues.
Conclusion. We think that the Sequential Dilastational and Percutane-
ous Trachesotomy (CFYD) method, which we developed with our own 
clinical experience, is safer in COVID 19 Intensive Care Units.
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Introduction. Covid 19 often affects vascular structures and causes 
thrombus and pulmonary embolism. Because of this feature, it is 
important to investigate the cause of pulmonary embolism in patients 
without PCR (-) and COVID 19 clinic. Otherwise, patients diagnosed 
with PE may be mistakenly admitted to COVID19 intensive care units.
Objectives. In the last two years, we opened to present the incidence 
and prognosis of submassive PE cases admitted to our intensive care 
unit.
Methods. It was aimed to determine the incidence and treatment of 
patients who were hospitalized in intensive care units under the name 
of Anaesthesiology and Reanimation between 2019–2021 and who 
were diagnosed with PE.
Results. Number of inpatients in four care units (37 beds in total) 
under KSBU Department of Anesthesiology and Reanimation between 
2019–2021, 1300.Four of these patients were accepted to be PE with 
the diagnosis of embolism in the main pulmonary artery on CT Angio.. 
Thrombolytic agent was given for treatment and patients were fol-
lowed up in the intensive care unit for 48 h. Manageable hemoptysis 
developed in one of our patients. All of them were discharged.
Conclusion. PE developing due to COVID 19 is common in the last 
year. It is vital that the diagnosis and treatment of NonCOVID PE occur-
ring in the main pulmonary artery is not delayed. PE developing in the 
main pulmonary artery is fatal. Rapid administration of thrombolytic 
therapy is life-saving. The most common complication is hemoptysis 
and close follow-up of the patients is important.
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Introduction. Prone position (PP) is used in acute respiratory distress 
syndrome (ARDS) and in COVID-19 (C-ARDS). However, it is unclear 
how responders may be identified and whether an oxygenation 
response translates into improved outcomes.
Objectives. The objective of this study was to quantify response to PP 
in C-ARDS, describe the differences between C-ARDS and ARDS, and 
explore variables associated to survival.
Methods. This was an  retrospective, observational, multicentre, 
international cohort study in seven ICUs in  Italy, UK and France. We 
enrolled 376 adults (220 C-ARDS and 156 ARDS) who underwent at 
least one episode of PP.
Results. Pre-proning, a greater proportion of C-ARDS had severe dis-
ease (53% vs 40%)- PaO2/FiO2 (13.0 [IQR:10.5–15.5] vs 14.1 [IQR:10.5–
18.6] kPa; p = 0.017) but greater compliance (38 [IQR:27–53] vs 31 
[IQR:21–37] ml/cmH2O; p < 0.001). Patients with C-ARDS had a longer 
median time from intubation to PP (2.0 [IQR: 0.7–5.0] vs 1.0 [IQR: 0.5–
2.9] days; p = 0.03).
The proportion of responders (increase in PaO2/FiO2 ≥ 2.67  kPa 
(20  mmHg) or ≥ 20%) was similar  (ARDS 79% vs C-ARDS 
76%;p = 0.5).  Responders had earlier PP [1.4 [IQR:0.7–4.2] vs 2.5 
[IQR:0.8–6.2] days;p = 0.06)]. PP < 24 h achieved greater improvement 
in oxygenation (11 kPa [IQR: 4–21] vs 7 kPa [IQR: 2–13]; p = 0.002).
The variables independently associated with ‘responder’ category 
were:  PaO2/FiO2  pre-proning (OR 0.89 [95%CI 0.85–0.93]; p < 0.001); 
earlier proning (OR 0.94[0.89–0.99];p = 0.019, per day).
The overall mortality was 45%. Responders with C-ARDS showed a 
trend for lower mortality (39% vs 54%; p = 0.07). Variables indepen-
dently associated with mortality were: age (OR 1.04 [95% CI 1.02–1.06]; 
p < 0.001); disease severity (OR 1.01 [95% CI 1.00–1.02]; p = 0.007), later 
proning (OR 1.06 [95%CI 1.0 –1.13]; p = 0.04, per day); delta-PaO2/FiO-
2prone-supine (OR 0.97 [95% CI 0.95–0.99]; p = 0.002).
Conclusion. Prone position, particularly when delivered early, 
achieved a significant oxygenation response in ~ 80% of C-ARDS, simi-
lar to ARDS. Response to prone position was independently associated 
to improved survival.
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Introduction. In the midst of the COVID-19 pandemic, the region of 
Madrid created its first veno-venous ECMO (VV-ECMO) retrieval team 
(two hospitals, on a one week-on/one week-off roster), in order to 

provide extracorporeal respiratory support to patients with severe 
acute respiratory distress syndrome (ARDS).
Objectives. To describe the feasibility of the project and the experi-
ence of our hospital as part of the VV-ECMO retrieval team.
Methods. Retrospective study (Sept 2020-Feb 2021). We included all 
patients evaluated as VV-ECMO candidates by our center during our 
weeks-on. The inclusion/exclusion criteria for VV-ECMO together with 
the retrieval protocol were developed by a panel of intensivists of dif-
ferent hospitals across Madrid together with the emergency medical 
services, and both of them were afterwards evaluated and agreed 
upon by all the Intensive Care Departments of the region. There were 
no absolute exclusion criteria for VV-ECMO (Fig. 1). The retrieval team 
was composed of an intensive care physician, a cardiac surgeon and a 
perfusionist.

Results. During the period studied, a total of 30 patients were referred 
for VV-ECMO, with 13 being considered as non-suitable due to differ-
ent reasons and 17 considered suitable for VV-ECMO treatment. In 
seven out of the 17 cases, retrieval was performed under VV-ECMO 
due to poor gas exchange, while the other 10 patients were retrieved 
without VV-ECMO. There were no complications during patient 
retrieval, either with or without VV-ECMO. Out of the 10 patients 
retrieved without VV-ECMO, five ended up with extracorporeal respira-
tory support after arrival to our center. Overall, 12 of the 17 patients 
(70.6%) deemed as candidates for VV-ECMO ended up needing the 
therapy (Fig. 2).

Of the 12 actual VV-ECMO patients, nine were males (75%) and mean 
age was 53 ± 7 years. The mean duration of the VV-ECMO run was 19 
[14–35] days, with shorter runs for patients that survived: 13 [11.5–14] 
vs. 35 [30.5–49.5]. Five patients died during VV-ECMO (41.6%) due to 
futility of treatment, three are still in ICU (one weaned and two still on 
VV-ECMO) and four (33.3%) have already been discharged from ICU.
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Conclusion. The creation of a VV-ECMO retrieval team was feasible 
during convulsive times thanks to the combined effort of the Intensive 
Care Departments of Madrid making it possible for patients across the 
region to access a highly complex treatment.
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Introduction. For a long time, the use of corticosteroids on severely 
ill patients with coronavirus disease (COVID-19) was a controversial 
treatment. However, given the conflicting evidence on this topic, we 
studied the effects of methylprednisolone on the critically ill patients 
and hereby share our experience on laboratory findings and Pa02/
FiO2 ratio (ratio of partial oxygen concentration on arterial blood gas 
sample and fraction of inspired oxygen).
Methods. Out of a population of 68 patients who were hospitalized 
at the intensive care unit due to a COVID-19 infection, 28 patients 
with severe respiratory failure received methylprednisolone in a fixed 
scheme of 12 days (125 mg IV for 2 days, followed by 2 × 0,5 mg/kg IV 
twice a day for 5 days followed by a declining schedule for 4 days until 
stop). After day 5 and day 10 we analyzed the CRP (C-reactive protein) 
levels, lymphocytosis, D-dimers, LDH (lactate dehydrogenase) and 
Pa02/FiO2 ratio of our patients.
Results. We observed a significant decrease in median CRP levels 
between day 0 (start of methylprednisolone treatment) and day 5 
(p = 0,001), and between day 0 and day 10 (p = 0,005). Between day 5 
and 10 (p = 0,352) no decrease was found. The same increase in Pa02/
FiO2 was recorded between day 0 and day 5 (p = 0,009), and between 
0 and day 10 (p = 0,019). For D-dimers only a significant difference was 
found between day 0 and day 10 (p = 0,018). No significant difference 
could be observed for lymphocytosis and LDH levels between start of 
treatment and day 5 or day 10.
Conclusion. There is a strong and lasting significant decrease in CRP 
levels and incline in PaO2/FiO2 ratio after starting methylprednisolone. 
A slower, but also significant decrease was found for D-dimers. Further 
research and control group analysis are required to confirm this effect is 
due to the treatment with corticosteroids. However, it does indicate that 
methylprednisolone could play a very important role in the treatment of 
the severely ill COVID-19 patients requiring ICU admission.
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Introduction. The cornerstone of supportive therapy in Acute Respira-
tory Distress Syndrome (ARDS) is the use of invasive mechanical ventila-
tion (IMV) to maintain gas exchange. Though lifesaving in patients with 
ARDS, the use of IMV is associated with a number of potential harms. We 
conducted a systematic review to characterize the range and frequency 
of adverse effects associated with the use of IMV in ARDS.

Methods. We used a sensitive search strategy developed by an infor-
mation specialist to query the following databases from inception to 
September 2019: 1) Medline 2) Embase 3) CCTR 5) CDSR 6) Clinicaltrials.
gov. We included studies in which adult patients (Age > 18) with ARDS 
received IMV, with the exception of case reports, editorials, and confer-
ence abstracts. We excluded studies with a small sample size (n < 50). 
Outcomes of interest included barotrauma, ventilator-associated pneu-
monia (VAP), and all other adverse effects potentially related to IMV. 
Quality assessments were done using the Cochrane Risk of Bias Tool for 
RCTs and the Newcastle–Ottawa Quality Assessment Scale for cohort 
and case–control studies.  The review was registered with PROSPERO 
(CRD42020161960).
Results. 7816 unique articles were identified by our search strategy, of 
which, 136 met the eligibility criteria (38,198 patients). There were 51 
RCTs, 81 observational studies, and 4 quasi-experimental studies pub-
lished between 1993 and 2019. The risk of bias varied across articles. The 
most frequently described complications were barotrauma and VAP. 
The median (IQR) reported rate of barotrauma was 8.1% (4.0%-12.1%, 
n = 23,196). It declined from a median (IQR) of 11.5% (8.0%-16.0%) in 
articles published from 1990–1999 (35 articles, n = 7380), to 6.0% (4.0%-
10.8%) in 2000–2010 (33 articles, n = 9701), to 5.6% (2.9%-10.2%) in 
2010–2019 (24 articles, n = 6115). The median rate of barotrauma did 
not correlate with the severity of ARDS. The median rate (IQR) of VAP 
was 28.0% (16.4%-44.5%, n = 17,582). The rate was stable over time, but 
in 10 studies (n = 1489) whose populations had more severe ARDS, the 
median (IQR) rate was higher compared to the 30 studies (n = 14,692) 
with moderate ARDS and 1 study (n = 238) with mild ARDS (40.7% 
[23.5%-48.7%] vs 27.5% [15.7%-43.2%] vs 21.0%, respectively). Complica-
tions involving other organ systems were less frequently described and 
not clearly attributed to IMV (Table 1).
Conclusion. Barotrauma and VAP in patients with ARDS undergoing 
IMV are relatively common, and differ according to severity of under-
lying lung injury, and may be changing over time. The reduction in 
barotrauma over time may reflect increasing use of lung protective venti-
lation in patients with ARDS. In contrary, the rates of potential complica-
tions from IMV involving other organ systems are not as well described.

Table 1: Summary of data collected from included articles

Variable Median IQR # articles

Age (yrs) 54.3 49.2–60.0 128

APACHE II 21.5 19.0–24.1 63

% Female 37.0% 30.0–42.0% 118

Causes of ARDS (%)

Sepsis 20.8% 13.5–33.2% 81

Pneumonia 46.7% 35.6–59.6% 87

Aspiration 14.0% 9.1–18.8% 54

Trauma 9.9% 5.0–17.4% 58

Complications (%)

Barotrauma 8.1% 4.0–12.1% 92

VAP 28.0% 16.4–44.5% 48

Gastrointestinal 16.0% 5.5–31.8% 10

Cardiac 20.2% 10.0–53.0% 21

Renal 24.9% 16.6–34.8% 43

Hematological 25.0% 19.1–32.0% 13

Neurological 18.6% 6.4–35.7% 16
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Introduction. Acute respiratory distress syndrome (ARDS) is a life 
threatening condition. Although COVID and non-COVID ARDS may be 
different in characteristic (L and H type)* we wanted to compare the 
effectiveness of the prone position in these two groups.
Methods. Retrospectively, single-center study was conducted 
between January 2017 and May 2020 in Intensive Care Unit (ICU) of 
American Hospital. Between these dates, 44 of 2204 patients hospital-
ized in the intensive care unit were diagnosed with ARDS who were 
invasively mechanically ventilated. While 16 of these patients had 
ARDS due to COVID, 28 of them had ARDS due to other reasons (Dia-
gram  1). During hospitalization patients APACHE II and SOFA scores, 
arterial blood gases, Horowitz index, mechanical ventilation param-
eters and duration, the number of prone positioning and mortality 
rates were evaluated. The difference of the arterial blood gas values 
between prone and supine position   with the best and the worst 
Horowitz score were calculated, respectively.

Results. The responses of the patients in the two groups with similar 
demographic data to prone positions were compared; there was an 
increase in oxygenation during prone positioning, but no significant 
difference was observed between the groups. Mortality rates (35% 
vs 36%, p = 0.986), mechanical ventilation durations (398 vs 375  h, 
p = 0.828) and other parameters were similar between COVID and 

Non-COVID ARDS (Table 1). However, during the hospitalization period 
of the patients, the number of prone positioning in the COVID group 
was approximately 5 times higher than the number of prone position-
ing in the non-COVID group. (6.2 vs 1.3 times during hospitalization).

Mechanical 
ventilation and 
demographic 
data

Overall 
(n = 39)

Covid-ARDS 
(n = 14, 
35.9%)

NonCovid-
ARDS 
(25, 64.1%)

p value

SOFA Score 6.15 5.35 6.6 0.119

APACHE Score 20.1 19.28 20.56 0.393

ICU Mortality 35.8% 35.71% 36% 0.972

Mechanical Venti-
lation (hours)

364 398 375 0.453

PaO2 
change(mmHg)

 + 72.9  + 71.4  + 73.8 0.347

ΔPaO2 (mmHg) Partial oxygenation difference between supine and 
prone position.
Conclusion. There was no difference between oxygenation response, 
mechanical ventilation duration, and mortality in the COVID and non-
COVID ARDS groups with prone positioning. However, it was observed 
that COVID patients need more frequent prone positioning.
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1. Gattinoni L, Chiumello D, Caironi P, Busana M, Romitti F, Brazzi L, 

Camporota L. COVID-19 pneumonia: different respiratory treatments for 
different phenotypes? Intensive Care Med. 2020 Jun;46(6):1099–1102. 
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32,291,463; PMCID: PMC7154064.
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Introduction. Among the management strategies in patients with 
pneumonia and ARDS, the use of low tidal volumes, positive pressure 
at the end of expiration (PEEP) and ventilation in the prone position 
have been implemented, as the cornerstone in the management of 
the patients with refractory hypoxemia. Regarding the prone position, 
several benefits have been suggested, including improvement in per-
fusion ventilation, recruitment of dependent alveolar areas, optimiza-
tion of chest wall mechanics, and adequate drainage of pulmonary 
secretions.
Despite these benefits described, there is still no consensus on its gen-
eralized use in patients with severe hypoxemia, on the duration of the 
cycles and on monitoring regarding the adequate response or not to 
this strategy.
Methods. Multicenter observational study carried out in Reference 
Intensive Care Units for the care of COVID-19 cases at three altitude 
levels in Latin America:
• San José Hospital and Los Cobos Clinic in Bogotá (Colombia) at 
2,650 m.
• San Pablo Clinic Huaraz Headquarters (Peru) at 3,100 m.
• Hospital del Norte, El Alto (Bolivia) at 4,150 m.
Each center collected information on adult patients (over 18 years of 
age) admitted between June 1 and August 31, 2020, the moment cor-
responding to the start of the peak of the pandemic in Latin America. 

https://doi.org/10.1007/s00134-020-06033-2
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Continuous variables are expressed using the median (p50) and confi-
dence interval (IC) to rule out extreme values. Analysis of the Kruskal–
Wallis test were used to analyze the difference between quantitative 
numerical data between more than two groups. The chi square test 
(for data with normal distribution) were used to compare categorical 
variables. The level of statistical significance considered was p < 0.05. 
The study has the approval of the Institutional Research Bioethics 
Committee of each healthcare center according to local regulations.
Results. We analyzed 100 patients, of which 93.4% of the patients 
received mechanical ventilation in the first 24  h of admission to the 
ICU, with 70.8% of the patients managed in controlled ventilatory 
modes upon admission. Prone ventilation was performed in 100% of 
the patients, at least for one cycle, during the first 24 years of admis-
sion to the ICU. It was divided into 3 groups, according to the dura-
tion of the cycles, with < 16 h, between 16 and 30 h, and > 30 h. In our 
sample, the majority of patients were pronated for more than 16  h, 
data that persist in the subgroup analyzes of three categories (Table 1 
and 2). There were important differences in mortality, which was lower 
in pronation cycles between 16 and 30  h and in cycles greater than 
30 h. In the group < 16 h, 48% patients are 4 cycles of pronation, in the 
16–30 h, the 41% are 3 cycles and in the > 30 h, the 86% are 2 cycles of 
pronation. (Tab 3) Overall mortality was 43.3% with important varia-
tions in the city of Huaraz (n: 7, 17.5%) vs Bogotá and El Alto (55 and 
57.5%) respectively. Survival in the subgroups, according to pronation 
time, was 5.3% in the group < 16 h, 73% % in the group between 16 
and 30 h, and 75% in the group > 30 h. (p < 0.005).
Conclusion. With these initial clinical data, we observed that ventila-
tion in the prone position is an early and generalized strategy used in 
mechanically ventilated patients with COVID 19 pneumonia and ARDS 
managed in high-altitude cities. Increase duration pronation cycles for 
more than 16  h was a safe practice, which did not show an increase 
in mortality. The prolongation of pronation hours is associated with 
a lower number of necessary cycles. It is not yet clear the number of 
cycles and the duration of these, which combined would have the 
greatest benefit in these patients. Additional studies are needed to 
confirm these data.
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Introduction. Recent preclinical studies have demonstrated ventila-
tion-associated brain injury;1 despite this, there have been no studies 
to date which have investigated strategies to mitigate brain insult dur-
ing mechanical ventilation (MV).

Objectives. We evaluated whether diaphragm neurostimulation in 
synchrony with lung-protective MV for 50  h prevents hippocampal 
apoptosis in a normal-lung porcine model.
Methods. Twenty-eight healthy juvenile pigs (4–5 months, 48–66 kg) 
with non-injured lungs were divided into four groups: MV only (MV 
group, n = 8), MV in association with diaphragm neurostimulation 
delivered every other breath (TTDN50% + MV group, n = 7), MV in 
association with diaphragm neurostimulation delivered every breath 
(TTDN100% + MV group, n = 7) and never ventilated (NV group, 
n = 6).  A central line catheter with embedded electrodes (Lung-
pacer LIVE Catheter) was inserted into the left subclavian vein for 
the TTDN50% + MV andTTDN100% + MV subjects, and the diaphragm 
was activated by temporary transvenous diaphragm neurostimulation 
(TTDN). Diaphragm neurostimulation in synchrony with MV targeted a 
reduction in pressure–time product between 15–20%. MV in volume 
control was set to achieve and maintain a tidal volume of 8 ml/kg with 
a PEEP of 5 cmH2O. The hippocampus was harvested from each pig 
and TUNEL assay was used to mark cellular apoptosis. Machine-learn-
ing software (ImageJ) was used to count and quantify TUNEL-positive 
cells as a percentage of total cells counted ( Fig.  1A-inset). Data are 
expressed as median and interquartile range. The Kruskal–Wallis test 
and Dunn’s multiple comparison test were used for statistical analysis. 
P-values£0.05 were considered statistically significant.
Results. The apoptotic index results were 31.70 (29.79–43.76) for the 
MV group, 20.53 (10.85–26.46) for the TTDN50% + MV group, 6.57 
(4.94–11.26) for the TTDN100% + MV group, and 0.96 (0.50–1.61) for 
the NV group, with statistically significant differences between groups, 
as determined by the Kruskal–Wallis test, p < 0.0001 ( Fig. 1A/B). Post 
hoc analysis using Dunn’s multiple comparison test showed a con-
siderable statistical difference between the MV and NV groups (31.70 
vs. 0.96, p < 0.0001), between the TTDN50% + MV and NV groups 
(20.53 vs. 0.96, p = 0.0172), and between the MV and TTDN100% + MV 
groups (31.70 vs. 6.57, p = 0.0107).
Conclusion. In a porcine model, diaphragm neurostimulation in syn-
chrony with MV for 50 h resulted in significantly less cellular apoptosis 
in the hippocampus than mechanical ventilation alone. Moreover, dia-
phragm neurostimulation demonstrated a neuroprotective effect; this 
neuroprotective effect demonstrated a dose–response where TTDN 
on 100% of breaths showed a greater effect than TTDN on 50% of 
breaths. Finally, diaphragm neurostimulation on every breath resulted 
in an apoptotic index statistically indistinguishable from the never 
ventilated group.
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Introduction. While neuroinflammation due to mechanical ventila-
tion (MV) has been recently demonstrated in preclinical studies, no 
studies have investigated strategies to prevent neuroinflammation 
during MV.1,2 The percentage of reactive astrocytes is a well-accepted 
measure of neuroinflammation.3
Objectives. We evaluated whether diaphragm neurostimulation in 
synchrony with lung-protective MV for 50  h would result in a lower 

https://doi.org/10.1136/bmjresp-2020-000678
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percentage of hippocampal reactive astrocytes in a normal-lung por-
cine model.
Methods. Twenty-eight healthy juvenile pigs (4–5 months, 48–66 kg) 
with non-injured lungs were divided into four groups: MV only (MV 
group, n = 8), MV in association with diaphragm neurostimulation 
delivered every other breath (TTDN50% + MV group, n = 7), MV in 
association with diaphragm neurostimulation delivered every breath 
(TTDN100% + MV group, n = 7) and never ventilated (NV group, 
n = 6). A central line catheter with embedded electrodes (Lung-
pacer LIVE Catheter) was inserted into the left subclavian vein for 
the TTDN50% + MV andTTDN100% + MV subjects, and the diaphragm 
was activated by temporary transvenous diaphragm neurostimulation 
(TTDN). Diaphragm neurostimulation in synchrony with MV targeted 
a reduction in pressure–time product between 15–20%. MV in vol-
ume control was set to achieve and maintain a tidal volume of 8 ml/kg 
with a PEEP of 5 cmH2O. The hippocampus was harvested from each 
pig and GFAP assay was used to mark reactive astrocytes. Machine-
learning software (ImageJ) was used to count and quantify GFAP-
positive cells as a percentage of total cells counted (Fig. 1A). Data are 
expressed as median and interquartile range. The Kruskal–Wallis test 
and Dunn’s multiple comparison test were used for statistical analysis. 
P-values of £0.05 were considered statistically significant.
Results. The percentages of reactive astrocytes found for each 
group were: 25.63% (21.21–28.66) for the MV group, 11.93% (5.81–
15.78) for the TTDN50% + MV group, 10.41% (7.10–11.56) for the 
TTDN100% + MV group, and 10.69% (9.31–12.85) for the NV group, 
with statistically significant differences between groups, as deter-
mined by the Kruskal–Wallis test, p = 0.0009 (Fig.  1A/B). Post hoc 
analysis using Dunn’s multiple comparison test showed consider-
able statistical differences between the MV and NV groups (25.63% 
vs.10.69%, p = 0.0108), between the MV and TTDN50% + MV 
groups (25.63% vs.11.93%, p = 0.0478), and between the MV and 
TTDN100% + MV groups (25.63% vs.10.41%, p = 0.0016).
Conclusion. In a porcine model, diaphragm neurostimulation in syn-
chrony with MV for 50  h resulted in less neuroinflammation in the 
hippocampus. Moreover, delivering diaphragm neurostimulation 
either every breath or every other breath resulted in reactive astrocyte 
percentages statistically indistinguishable from the never ventilated 
group.
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Introduction. Many studies recommended to use the bed side echo-
cardiography during the management of COVID-19 patient with the 
focus on the hemodynamic management and fluid responsiveness 
assessment. Although there are recommendations to use the echocar-
diography in complex shock states, but still there is no guidance for 
patients with hypoxemic respiratory failure in the context of stable 
hemodynamics in the diagnosis of bilateral lung infiltrates/ pulmo-
nary oedema during the COVID-19 pandemic. It is not uncommon that 
patients were admitted during the pandemic with hypoxemic respira-
tory failure in a picture which could be misinterpreted as the COVID-19 
pneumonitis.
Objectives. To highlight the role of the bedside echocardiography in 
the management of hypoxic respiratory failure during the COVID-19 
pandemic.
Methods. We report case series of four patients who had been admit-
ted with pneumonia versus pulmonary oedema with hypoxic respira-
tory failure suspected due to COVID-19. Critical care echocardiography 
(CCE) was performed by the intensivist led to a change of the diagno-
sis and management plan subsequently, which all were proven nega-
tive COVID-19 after 48 h from admission.
Results. Case presentations: All patients were admitted to the inten-
sive care unit (ICU) with hypoxic respiratory failure (RF). Initial diag-
nosis was COVID pneumonitis, which required noninvasive ± invasive 
ventilation.
Case # 1: 42- year old male patient who required invasive ventilation, 
CCE revealed a big left atrial myxoma obstructing the mitral valve and 
causing severe pulmonary edema. Thus, he was referred to cardiac sur-
gery where the tumor has been excised and the patient was success-
fully extubated and discharged home.
Case # 2: 54-year-old male patient who required invasive ventilation, 
when transesophageal echocardiography (TOE) showed a flail anterior 
mitral leaflet with severe regurgitation and bicuspid aortic valve. Thus; 
He was referred to open cardiac surgery where aortic and mitral valves 
replacement was done. He was tracheostomized and discharged out 
of ICU.
Case # 3: 18-year-old woman, who required non invasive ventilation. 
CCE revealed severe mitral stenosis, giant left atrium, and left ventric-
ular function (LV) was preserved. The initial diagnosis was confirmed 
as cardiogenic pulmonary edema which was treated accordingly with 
diuretics and Esmolol infusion. The patient improved and discharged 
from the ICU.
Case # 4: 18-year-old female who required invasive ventilation. CCE 
showed severely dilated and dysfunctional LV with ejection fraction 
10–15% with thrombus versus sarcoma. The patient had orthotropic 
heart transplant and was extubated after few days and discharged 
from the ICU.
Conclusion. The intensivist should be vigilant to diagnose the treat-
able underlying pathologies which mimic COVID19 hypoxic respira-
tory failure. Echocardiography is a valuable tool for the intensivist that 
helps change of the diagnosis and plan of management dramatically.
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Introduction. Two randomized conrolled trials showed reduced 
mortality in patients receiving  a pre-stablished dosage and duration 
scheme of steroids for Covid-19-associated Acute Respiratory Distress 
Syndrome (ARDS)(1),(2). After universal implementation in our ICU, we 
reviewed systemic inflammatory markers over 5  days after stopping 
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steroid administration, to study the association of inflammatory status 
of the individual patient in this particular scenario and outcome.
Objectives. Comparison of the time course of plasma inflammatory 
marker concentrations and lung function over the first 5 days follow-
ing removal of steroids in survivors and non-survivors of COVID-19 
ARDS receiving invasive mechanical ventilation (MV).
Methods. We performed a retrospective analysis of all consecutive 
ARDS COVID-19 patients admitted between March 4, 2020 and Febru-
ary 28, 2021 who received a standard protocol of corticosteroids. Daily 
PaO2/FiO2, D-Dimer, C reactive protein (CRP), procalcitonin (PCT), and 
LDH plasma levels 2 days before to 5 days after end of steroid therapy 
were collected and compares with the Mann–Whitney U test. Variables 
are presented as median [interquartile range].
Results. 405 ARDS COVID-19 patients were admitted during the 
study period, of whom 321 (79%) received corticosteroids. A sub-
group of 131 (40.8%) improved early and were discharged while still 
on steroids. In the study group of 148 patients who completed the 
entire course of steroids and were mechanically ventilated, 82 (59%) 
survived, 57 (41%) died in the ICU and 9 remain in critical care at the 
time of study. 105 (70.9%) were male and median values were, age 
63 (57.4–70) years, BMI (Kg/m2): 27.7 (26.0–31.1), APACHE II-score 16 
(10.5–19.5), symptoms to ICU 8 (6–13) days, ICU stay 25 (16–43.25) 
days. Survivors were younger than non-survivors, 60 (52–68) vs 66 
(58–71) years (p < 0.05). Day 0, 2 and 5 plasma levels of biomarkers are 
listed in the table.

Table. Biomarkers and oxygenation index after end of steroid therapy 
according to outcome

0 day (withdrawal) 2 days 5 days

Value Alive
(N = 82)

Dead
(N = 57)

Alive
(N = 82)

Dead
(N = 57)

Alive
(N = 82)

Dead
(N = 57)

LDH
(UI/L)

742
(635–

896)

896
(693–

1170)^

725
(586–

915)

903
(760–

1256) + 

664
(546–

962)

870
(678–

1192)^

CRP
(mg/L)

4.4
(1.5–9.4)

7
(2.8–12.1)

5.1
(2.3–11.5)

12.2
(7.6–

16.1)^

6.1
(2–12.1)

13.4
(8.9–

19.6) + 

PCT
(ng/mL)

0.1
(0.1–0.2)

0.2
(0.1–

1.1) + 

0.1
(0.1–0.2)

0.3
(0.1–1) + 

0.1
(0.2–0.2)

0.4
(0.2–

0.8) + 

D-dimer
(mcg/L)

1721
(1275–

2567)

1955
(1557–

3213)

1853
(1290–

2299)

2700
(2330–

3630)^

1766
(1146–

2239)

2793
(1663–

3840)^

PaO2/FiO2 
(mmHg)

168
(136–

204)

132
(106–

153) + 

167
(135–

228)

125
(93–

154) + 

163
(130–

228)

109
(83–

132) + 

Comparison median values for each day between survivors and non-survivors. 
*p < 0.05, ^p < 0.01,, + p < 0.001, NS: Not significant.

Conclusion. The significantly increased plasma levels of LDH, 
D-Dimers, CRP and PCT within 5 days of end of standard protocol ster-
oid therapy in mechanically ventilated non-survivors of COVID-19-as-
sociated ARDS, suggests reactivation of inflammation after removal of 
steroid treatment. The impact of customizing the duration of therapy 
to the degree of inflammation on mortality in this patient population 
merits further research.
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Introduction. As a result of the great number of novel coronavirus 
disease cases treated at Intensive Care Units (ICU) around the world, 
hypothesis have been set out about the existence of two different 
clinical phenotypes according to pulmonary compliance, with poten-
tial implications related to the response to therapeutic measures and 
the prognosis.
Objectives. To determine the role of lung mechanics in the evolution, 
the response to therapeutic measures and the prognosis of patients 
with ARDS caused by COVID-19.
Methods. We carried out a descriptive, observational, prospective 
study of 125 patients with ARDS caused by novel coronavirus disease 
who required invasive mechanical ventilation and were admitted 
to the ICU of a tertiary hospital in Madrid, from March to May 2020. 
Demographic variables were collected, as well as mechanical ventila-
tion parameters, therapies applied and clinical course. Quantitative 
variables are reported as median and interquartile range, and quali-
tative variables as frequency. Chi-square test was applied, and a p 
value < 0.05 was considered statistically significant.
Results. We obtained data about mechanical ventilation parameters 
of 97 patients. Of these, 50.5% had a compliance above 40  ml/cm 
H2O (L phenotype) and 49.5% below 40  ml/cm H2O (H phenotype). 
We observed that patients with H phenotype required more prone 
position periods (2,23 versus 1,40, p = 0,005), received treatment with 
corticoids in a greater proportion (68.7% versus 36.7%, p = 0,002), and 
had worse oxygenation measured as PaO2/FiO2 index (92,75 versus 
111,84, p = 0,008). There were no statistically significant differences in 
demographic variables, maximum PEEP applied, days of mechanical 
ventilation or admission in ICU, tracheostomy, need of veno-venous 
extra corporeal membrane oxygenation and mortality.
Conclusion. Although there are still doubts about the existence of 
two different phenotypes, we have observed that patients with lower 
pulmonary compliance had worse oxygenation that led to more 
aggressive treatments, but this had no correlation with a worse out-
come. More studies are needed to determine if these phenotypes are 
separate entities or if they just reflect different moments of the same 
clinical course.
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Introduction. Covid-19 infection contributes to a wide range of organ 
dysfunction, but the most common pathology is pulmonary. A signifi-
cant proportion of patients infected with COVID will progress to ARDS. 
The management of Covid related ARDS was unclear at the start of the 
pandemic, but there is now evidence of some efficacious therapies. A 
conservative fluid balance using diuretics remains a mainstay for tra-
ditional ARDS management; it is unclear if the benefit remains within 
the pathophysiologic milieu of COVID ARDS. Given the physiologic 
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plausibility, we aim to assess the mortality benefit of diuretics in the 
management of COVID through a retrospective observational analysis. 
Observational studies are wrought with confounding, making causal 
relations challenging to ascertain. We propose using Causal Infer-
ence to determine the Average Treatment Effect of diuretics for Covid 
mortality. Specifically, we will use a Targeted Maximal Likelihood Esti-
mation (TMLE) as our estimator, which expects both the conditional 
outcome and treatment exposure, which optimizes the bias-variance 
tradeoff.
Methods. A retrospective review of adult patients with COVID-19 
admitted to an ICU between March 2020 and June 2020 was per-
formed. ICU mortality was the primary outcome for our study. We used 
TMLE with an ensemble of machine learning algorithms as the primary 
model via Zepid and Supylearner Python libraries. The machine learn-
ing ensemble included Logistic Regression, a Neural Network, Naive 
Bayes, and XGboost, with the best models chosen for prediction. We 
included Acute Kidney Injury requiring dialysis, gender, age, ethnicity, 
ECMO, oxygen support level on admission, Corticosteroid, and Tocilu-
zumab treatment as our covariates. Covariate Absolute Standardized 
Differences pre and post weighting demonstrated in Fig.  1. The pri-
mary metric was the Average Treatment Effect (ATE). Secondary met-
rics included Odds Ratio and Risk Ratio.
Results. Our initial dataset included 215 patients with 16 missing val-
ues, resulting in a final count of 199. Using TMLE, mortality analysis on 
the diuretics group (n = 199) demonstrated an ATE (RD) of -0.125, 95% 
CI [-0.239, -0.011], risk ratio (RR) 0.715, 95% CI [0.519, 0.986] and odds 
ratio (OR) of 0.585 [0.3, 0.986].

Conclusion. Observational studies are predisposed to confounding, 
limiting causal inference, but TMLE attenuates many of these limita-
tions. Using TMLE, in this cohort, we demonstrate that diuretics reduce 
mortality in patients with Covid-19 related hypoxic respiratory failure.
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Introduction. Corona virus disease 2019 (COVID-19) is primarily a res-
piratory system infection caused by severe acute respiratory syndrome 
corona virus 2 (SARS-CoV-2). Studies have revealed that the hyperin-
flammatory response induced by the infection is the major cause of 
disease severity and death.
Objectives. The purpose of the present study was to evaluate the 
levels of interleukin-6 (IL-6) and other inflammatory parameters in 
patients with severe COVID-19 pneumonia and ARDS.
Methods. After the approval of ethics committee, this retrospective 
study was conducted in COVID-19 patients admitted to intensive 
care unit with severe pneumonia and acute respiratory distress syn-
drome (ARDS) during a 10-month period. Demographic characteris-
tics, APACHE II score at admission and laboratory data including IL-6, 
CRP, ferritin, LDH, lymphocyte count, neutrophil / lymphocyte ratio, 
D-Dimer and fibrinogen on days 0,7, 14 and 28 of admission to ICU 
were recorded.
Results. A total of 399 patients with severe COVID-19 pneumonia 
and ARDS were included in the study. The 59,4% of the patients was 
male. The meanage of the patients was 68,8 ± 14,8. The mean APACHE 
II score at admission was 13,8 ± 8,7. IL-6, ferritin and D-Dimer were 
remarkably high in the screened patients and started to decrease on 
the fourth week of ICU stay in the survivors (Table 1).
Table 1. Inflammatorybiomarkers of patients

Day 0 Day 7 Day 14 Day 28

IL-6 105,9 ± 212,4 112,4 ± 200 111,9 ± 161,5 67,5 ± 124

CRP (mg/L) 116,7 ± 92,5 90,8 ± 98,7 105,5 ± 92 104,5 ± 94,5

Ferritin (µg/L) 1293 ± 4619,3 1743,8 ± 7677,2 1046,4 ± 2727,4 630,3 ± 545,2

Fibrinogen 
(mg/dl)

545,7 ± 191 476,2 ± 200,6 574,3 ± 245 533,3 ± 148,8

D-Dimer (µg/L) 4070,4 ± 10,675,8 5624,9 ± 7715,1 5976,8 ± 18,110,4 3033,5 ± 2510,3

Lymphocyte  
(/mm3)

936 ± 1232,7 1072,4 ± 1172,6 1018,5 ± 668,9 1373,8 ± 866,3

NLR 17,8 ± 18,1 19,5 ± 25,2 15,2 ± 15,9 11,4 ± 16,2

LDH (U/L) 516,9 ± 402,1 587,3 ± 541 380,1 ± 172,2 435,9 ± 336

*Data arepresented as mean ± SD, IL-6:Interleukin-6, CRP:C-Reactive 
Protein,
NLR: Neutrophillymphocyteratio, LDH: Lactatedehydrogenase.

Conclusion. Elevation of circulating cytokines was significantly asso-
ciated with presence of pneumonia in COVID-19 and the severity 
of lung injury. IL-6 together with other inflammatory biomarkers are 
associated with severe disease and poor outcome. Anticytokine thera-
pies may help in inhibiting inflammatory response and could be con-
sidered in patients with high serum IL-6 levels.
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Introduction. Acute respiratory distress syndrome (ARDS) from cor-
onavirus disease 2019 (COVID 19) is associated with a high mortality 
rate (1) and worse hypoxemia (2). The optimal titration of positive 
end expiratory pressure (PEEP) is challenging and usually executed 
by following the ARDSnet PEEP/inspired oxygen fraction (FiO2) table 
(3). Titration of PEEP by measuring end expiratory transpulmonary 
pressure (TPPexp) has been studied (4) (5), however, not specifically 
in patients at risk for decreased chest wall compliance–like mor-
bidly obese, on neuromuscular blocking agents or in prone position. 
COVID ARDS is associated with increased frequency of the latter two 
(6) (2), and predilection for unfavorable outcomes in morbidly obese 
patients (7). It stands to reason that such patients would benefit 
from routine monitoring of TPPexp and subsequent titration of PEEP 
to maintain TPPexp ≥ zero, to ensure maximum alveolar recruitment.
Objectives. To determine if mean PEEP differed among 
patients  with ARDS due to COVID 19 and  comorbidities known to 
decrease chest wall compliance.
Methods. This was a retrospective single-center observational 
study in which all consecutive patients admitted to the medical 
intensive care unit requiring invasive mechanical ventilation (IMV) 
from hypoxemic respiratory failure secondary to polymerase chain 
reaction confirmed COVID-19 were included. A total of 113 patients 
were included. Data on demographics, prior medical history, BMI, 
vital signs, average ventilator settings (PEEP, FiO2 and tidal volume), 
parameters needed to calculate Acute Physiology and Chronic 
Health Evaluation (APACHE) II and therapeutic interventions like 
anticoagulation, prone positioning, neuromuscular blockade, and 
systemic corticosteroids were collected.
Results. In-hospital mortality was seen in 74 of 113 patients (65.5%). 
Table  1 shows the number of patients who were morbidly obese 
(BMI ≥ 40 kg/m2), placed in prone position or received neuromuscu-
lar blockade, along with their respective mean PEEP.

PEEP
Mean (SD)

P value

Total (n = 113) 13.3 (3.87)

Morbidly obese (n = 18) 14.5 (3.33) 0.13

Prone position (n = 51) 14.98 (3.23) 1.49

Neuromuscular blockade (n = 70) 14.4 (3.58) 7.49

Conclusion. Here we see PEEP was not higher in patients with poor 
chest wall compliance, as would be expected. Of the two forces act-
ing on the alveoli [airway pressure and pleural pressure (Ppl)] only 
the former is measured in routine practice (8). TPPexp is the dif-
ference between PEEP and Ppl and is responsible for keeping the 
alveoli open (9). Patients with poor chest wall compliance like with 
morbid obesity, on neuromuscular blockading agents or in prone 
position, have a higher Ppl, and therefore PEEP needs to be titrated 
to a higher level to maintain TPPexp ≥ 0, to ensure maximum alveo-
lar recruitment and improvement in oxygenation.
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Introduction. Non-invasive respiratory support (NIRS) has been 
proposed as a first line therapy for the treatment of acute hypox-
emic respiratory failure in COVID-19 patients. These approaches may 
reduce the need for invasive mechanical ventilation but may also 
delay endotracheal intubation leading to worse outcome. In a con-
text of scarce resources and high pressure on the healthcare system, 
a predictive model based on a machine learning algorithm could help 
physicians to identify patients at high risk for deterioration and enable 
prompt escalation of care.
Objectives. To assess whether a machine learning algorithm can 
correctly predict the need of endotracheal intubation in a cohort of 
COVID-19 patients admitted to ICU with moderate to severe hypox-
emic respiratory failure.
Methods. We used the population of the HENIVOT Randomized 
Clinical Trial consisting of 109 patients with COVID-19 with a ratio of 
partial pressure of arterial oxygen to fraction of inspired oxygen (P/F 
ratio) ≤ 200. The XGBoost method was applied as a prediction model in 
consideration of its characteristics of high generalization performance, 
the low risk of overfitting, and high interpretability. We included in the 
model information available at the inception of NIRS (either helmet 
noninvasive ventilation or high-flow oxygen).
Results. At the inception of the NIRS, among the 109 patients (median 
age 65  years, 88 males), the median P/F ratio, SOFA, and SAPS score 
were 102 (IQR:82–125), 2 (IQR:2–3), and 30 (IQR:24–35), respectively. 
The model correctly predicted the need of endotracheal intubation 
among 27 (sensitivity 61%) of the 44 COVID-19 patients that were intu-
bated during the follow-up while it correctly identified 41 (specificity 
63%) of the 65 patients with a successful trial with a NIVS (Table).

http://www.ardsnet.org/tools.shtml
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The positive and negative predictive values were 53% and 71%, 
respectively, with an overall model accuracy of 62%. The most relevant 
feature to predict endotracheal intubation was the oxygen saturation 
followed by the duration of the respiratory symptoms, the mean arte-
rial pressure, and the P/F ratio (Figure).

Conclusion. Our results suggest that machine learning-based 
approaches may support physicians in the triage of COVID-19 patients 
in terms of the ventilatory management. In particular, the model 
showed the best performance in the identification of patients that are 
more likely to benefit from a trial with a NIRS. The actual model should 
be further validated in other populations of COVID-19 patients.
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Introduction. Covid-19 pneumonia can occasionally complicate into 
spontaneous pneumothorax (SP) and/or spontaneous pneumomedi-
astinum (SM). The literature about occurrence of SP and SM is available 
in the form of individual case reports or smaller case series.
Objectives. Our study was to know the occurrence of SP and or SM, 
risk factors and outcome in Covid-
Methods. All patients with Covid -19 pneumonia which complicated 
into SP and/or SM in a dedicated health facility from march to Septem-
ber 2020 were retrospectively enrolled in the study. SP and SM diag-
nosis were confirmed by chest x-ray and CT (computer tomography). 
Between-group comparisons were performed by using the chi-square 
test and the t-test. Differences were considered statistically significant 
at p ≤ 0.05.
Results. A total of 1100 patients were admitted with Covid-19 pneu-
monia and 43 patients developed SP, SP + SM or SM. Majority of 
patients were male (42/97.9%) and a commonly occurring comorbidity 
was diabetes mellitus (DM) (13/30.2%). All patients had a diagnosis of 
ARDS (acute respiratory distress syndrome) and a majority of patients 
had low lung compliance at the time of developing SP or SM (Less than 
25 ml/cm H2O). 22 of the patients developed SP (51.2%), 11 patients 
developed both SP and SM (25.6%) and 10 patients developed SM 
only (23.3%). There was no significant difference in development of 
SP or SM and patients’ gender or blood group (P > 0.05). There was 
no significant difference in occurrence of SP or SM whether patients 
were on invasive or noninvasive ventilation (P = 0.4/0.9 respectively). 
Lung compliance was significantly (P < 0.05) lower in patients com-
plicated with SP and or SM. Patients with SP required significantly 
higher (P < 0.001) chest drain insertion. There was no significant dif-
ference (P = 0.61) in mortality whether patient had SP, SP + SM or SM.   
Conclusion: Patients with severe COVID-19 pneumonia can compli-
cate into Spontaneous pneumothorax and pneumomediastinum. 
These complications are relatively more common in male diabetic 
patients. Patients with diagnosis of ARDS and having a low lung com-
pliance are at a higher risk of developing SP, SP + SM or SM.
Conclusion. Spontaneous pneumothorax and spontaneous pneumo-
mediastinum more common in male diabetic patients. Patients with 
diagnosis of ARDS and having a low lung compliance are at a higher 
risk of developing SP, SP + SM or SM.
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Introduction. The Emergency Endotracheal intubation (ETT) of a 
patient who is COVID-19 positive is a high-risk procedure and an addi-
tional challenge to an intensivist due to barrier enclosures that have 
been developed to reduce the risk of COVID-19 transmission to health-
care providers during intubation. Although  the  incidence of difficult 
airways is  commonly  higher  in critically ill patients, the evidence of 
severe hypoxemia without sign of respiratory distress could compli-
cate the scenario.This silent hypoxia often leads to a delayed recogni-
tion of the severity of respiratory failure and to a late intubation which 
is  often characterized by  a high risk of complications related to the 
actual airways’ management, hemodynamic and cardiac. It has been 
shown that non-survivors had worse blood gas analyzes than survi-
vors, both before and after intubation. Few studies have reported the 
implications and adverse events of performing endotracheal intuba-
tion for critically ill COVID-19 patients admitted to intensive care units 
(ICUs).
Objectives. The primary objective  was to determine  adverse events 
related to tracheal intubation in  COVID-19  patients. Secondary 
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objectives were to determine the intubation related-mortality, 7-days 
mortality, intra-hospital mortality and mortality after discharge from 
the ICU.
Methods. We have performed a prospective, observational, dual-
center study of consecutive COVID-19 patients undergoing advanced 
airway management for respiratory failure and admitted two large, 
independent tertiary care medical centers in Northern, Italy from 
November 2020 to April 2021.We reported data about patients’dem
ographics,comorbidities and parameters related to the intubation 
procedure and the expertise.Within 30  min from the intubation,we 
recorded the occurrence of  severe hypoxia (SpO2 < 80%),cardiac 
arrest,hemodynamic instability (one SBP value < 65  mmHg, or 
SBP < 90 mmHg for at least 30 min while on fluid challenge or the need 
of vasopressors).We collected data about difficult airways, as defined 
as more than 3 attempts of intubation, the need of front of neck air-
ways position,death within 30  min from the intubation,arrhythmia, 
oesophageal intubation,pneumomediastinum and pneumothorax 
recognized within 6 h from the intubation,7-days mortality,intra-hos-
pital mortality,mortality after discharge from the ICU.
Results. We enrolled 103 patients (age 62.13 ± 10.43  years;74.76% 
men).Primary outcome data were available for all patients.Among 
the study patients, 61.63% experienced at least 1 major adverse 
peri-intubation event.The predominant event was cardiovascular 
instability, observed in 58.14% of all patients undergoing emergency 
intubation,followed by cardiac arrest (3.5%).The worst SpO2 during 
intubation was 80.34 ± 14.86% and the average time of the procedure 
was 55.87 ± 44.59 s.
Conclusion. In this observational study of intubation practices in criti-
cally ill patients with COVID-19, major adverse peri-intubation events 
were observed frequently.
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Introduction. In December 2019, an acute respiratory distress syn-
drome (ARDS) caused by a novel coronavirus (SARS-CoV-2) emerged 
from China becoming a pandemic.
Objectives. To describe the oxygen therapy for patients with ARDS 
admitted to our Intensive Care Unit (ICU) in the first (March–April 
2020) and second (September- December 2020) pandemic wave.
Methods. Retrospective and descriptive study of patients with COVID-
19-associated ARDS admitted in the first (1WV) and second (2WV) 
wave of the pandemic. The following parameters were analyzed: 
gender, age range, APACHE II, SOFA, comorbidities and respiratory 
parameters: invasive mechanical ventilation (IMV): pressure (P) /vol-
ume (V) mode, FiO2, PEEP, prone positioning (PP) and neuromuscular 
blockade needed (NMB); non-invasive ventilation (nIV): mode (BIPAP/
CPAP), high nasal flow cannula (HNFC) or both, FiO2 (patients needing 
less than 24 h of nIV or those extubated requiring rescue therapy with 

nIV were excluded). Complications: reintubation, endotracheal tube 
exchange and tracheostomy (Tr): surgical (STr) or percutaneous (PTr).
Results. 62 patients were analyzed (22 from the 1WV and 40 from 
2WV). From the first wave: 19 male (M) /3 female (F), < 60 years old:4, 
between 60–70:13 and > 70  years old:7. APACHE II: 26 ± 7, SOFA: 
7.5 ± 1.9, asthma/COPD: 4 (3/1), BMI > 30  kg/m2:5, immunocom-
promised: 4, hypertension: 13, diabetes:4. Mechanical ventilation 
was needed in 22 patients in the 1WV (100%), Pmode 14, Vmode 8, 
FiO2 < 0.6: 5, between 0.6 and 0.8: 12 and > 0.8: 5. PEEP < 9  mmHg: 3, 
between 9–12: 13, > 12: 6. Prone positioning: 18 patients (8 within 
the first 24  h) and NMB: 14. Of 40 patients from the second wave, 
13 required IMV and 27 nIV. Gender: 32  M / 8F (IMV: 10  M/3F, nIV: 
22 M/5 M), age range: < 60 years old: 10 (3IMV/7nIV), 60–70: 23 (7 IMV/ 
16 nIV)), and > 70  years old: 6 (2IMV/4 nIV), APACHE II: 26.5 ± 8(IMV) 
and 25.8 ± 8.4 (nIV), SOFA 7.3 ± 2.7 (IMV) and 7.8 ± 1.8(nIV), COPD/
asthma: 5 (3IMV/2 nIV), BMI > 30 kg/m2: 17 (6IMV/11nIV), immunocom-
promised: 7 (4 IMV/3 nIV), hypertension: 17 (7 IMV/10 nIV), diabetes: 
12 (3 IMV/9 nIV). In the second wave, 13 patients required mechanical 
ventilation, Pmode in 8 and Vmode in 5, FiO2 < 0.6:1, between 0.6and 
0.8: 6 and > 0.8:6. PEEP < 9: 4, between 9–12: 7 and > 12: 2: Prone posi-
tioning: 6 (4 patients within the first 24 h), NMB:6. In the second wave, 
nIV was required in 27 patients: BIPAP mode 6/ CPAP 2, HNFC: 14 and 
mixed in 5 patients. FiO2 < 0.6: 4, between 0.6and 0.8: 16 and > 0.8: 7. 
Respiratory complications: reintubation: 4 (1WV) /2 (2WV), endotra-
cheal tube exchanged: 7 (1WV) /3(2WV), tracheostomy: 5 (1WV): 4 
STr/1PTr, 4 in the 2WV: 2STr/2PTr.
Conclusion. In the first wave 100% patients required mechanical 
ventilation, Pmode: 64%, FiO2 0.6–0.8:55%, PEEP 9–12: 60%, prone 
positioning: 81% and NMB 64%. In the second wave mechanical ven-
tilation was required in 32.5% of the patients (Pmode 61.5%, FiO2 
0.6–0.8: 46%, PEEP 9–12: 54%, prone positioning: 46% and NMB: 46%) 
compared with 67.5% who needed non invasive ventilation (HNFC: 
52%, BIPAP/CPAP: 30%) and FiO2 0.6–0.8: 59%
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Introduction. The COVID-19 disease is associated with a dysregulated 
inflammatory host response, which can lead to high morbidity and 
mortality in critically ill patients requiring intensive care unit admis-
sion. The interleukin-6 (IL-6) receptor antagonist (Tocilizimab) might 
modulate the inflammatory effects of IL-6. Its early administration on 
critically ill patients may improve survival and clinical outcomes. [1].
Objectives. To determine if early administration of Tocilizumab added 
to usual care improves clinical outcomes in COVID-19 patients with a 
hyperinflammatory state.
Methods. Retrospective analysis of all critically ill COVID-19 patients 
admitted to an ICU in a middle-income country (Ecuador) between 
June and December 2020. Tocilizumab was given when the following 
criteria were met: positive SARS-CoV-2 PCR test, 18 years old or older, 
PaO2/FiO2 ratio < 200  mmHg, and hyperinflammatory state (defined 
as serum ferritin levels > 1000  ng/mL and IL-6 levels > 40  pg/mL). The 
exclusion criteria for Tocilizumab administration were: active infection, 
high risk of GI perforation, thrombocytopenia, and neutropenia. Two 
doses of Tocilizumab (8 mg/kg maximum 800 mg) were infused within 
a temporal span of 12  h. Tocilizumab had to be administered within 
the first 36 h of intensive care unit admission. All patients were admin-
istered steroids (Dexamethasone 6 mg, once a day, ten days).
To assess the causal effect of Tocilizumab, a matching of patients hav-
ing received Tocilizumab to patients having received standard of care, 
was undergone. Matching was performed considering: age, sex, BMI, 
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C-reactive protein, procalcitonin, interleukin-6, leukocyte count, ferri-
tin, D-dimer, SAPS II, Pao2/FiO2 ratio, and respiratory support at inten-
sive care unit admission, targeting a standardized mean deviation 
of < 0.1 between groups.
Results. The main results are presented in the table.

Variables Usual care 
group 
(n = 46)

Tocilizumab 
group 
(n = 23)

p = 

Age, years 54 ± 16 54 ± 12 0.76

BMI, kg/m^2 27 ± 3.2 28 ± 4.2 0.51

Time from symptom onset to ICU 
admission, days

9 ± 6 7 ± 4 0.25

C-reactive protein, mg/L 21 ± 13 21 ± 12 0.92

Procalcitonin, ng/mL 1 ± 1.3 1.3 ± 3.4 0.53

IL-6, pg/mL 195 ± 449 186 ± 235 0.93

Leukocyte count, 10^3/μL 11.3 ± 5.7 11.6 ± 5.3 0.83

Ferritin, ng/mL 1206 ± 1136 1430 ± 865 0.41

D-dimer, μg/mL 1.9 ± 2.6 1.4 ± 2.0 0.41

SAPS II 45 ± 18 44 ± 14 0.89

PaO2/FiO2 Ratio, mmHG 153 ± 97 143 ± 134 0.71

Non-high flow Oxygen therapy* 22 (47.9) 12 (52.2) 0.31

Non-Invasive Ventilation and high 
flow Oxygen therapy*

9 (19.6) 7 (30.4) 0.48

Invasive Mechanical Ventilation* 15 (32.6) 6 (26.1) 0.78

Length of ICU stay, days 12 ± 6 11 ± 7 0.42

Bacteremia 6 (13) 6 (26) 0.17

Respiratory tract infection 15 (33) 7 (30) 0.85

In-ICU mortality 14 (30) 8 (35) 0.80

Data are presented as mean ± standard deviation or number (%) as 
correspond. *Respiratory support at admission.
Conclusion. In this cohort of hyperinflammated critically ill COVID-19 
patients, we did not find a statistical difference in clinical outcomes 
between patients having received usual care and patients having 
received early therapy with Tocilizumab.
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Introduction. Pneumomediastinum is the presence of air in the 
mediastinum after alveoli are broken and air dissects sheaths of the 
pulmonary blood vessels and travels to the mediastinum and cervical 
fascia. (1) In 1–2% of patients under mechanical ventilation, pneumo-
mediastinum results from barotrauma after excessive intra-alveolar 
pressure, high tidal volumes and/or intrinsic PEEP and dynamic hyper-
inflation.(2) Incidence of pneumomediastinum in mechanical venti-
lation without COVID 19 is 0.3% and 0.7–0.91% in COVID 19 (2–3) It 
is not known whether pneumodeiastinum in COVID 19 is associated 
with mortality. (4).

Objectives. Describe mechanical ventilation parameters and respira-
tory mechanics of patients with pneumomediastinum in COVID 19 to 
determine risk factors and outcomes.
Methods. All patients files with severe COVID19 and pneumome-
diastinum admitted to the ICU from April 2020 to March 2021 were 
included. Demographics, respiratory mechanics and ventilatory 
parameters were obtained as well as treatments and outcomes.
Results. Of 434 included, 17 (3.9%) developed pnemomediastium. 
Mean age of 17 patients was 59 ± 14 (41–81) years, 3 (17%) female. 
Risk factors: 11 (64%) smoked, Body Mass Index (BMI) 27.8 ± 4.8 (21–
44) and 16 (94%) were under invasive mechanical ventilation. Days 
under mechanical ventilation (MV) were 23 ± 13 (6–47) and days in 
the ICU: 27 ± 16 (8–57). 70% (n = 12) received non invasive MV before 
invasive VM. Mean PaO2/FiO2 at the time of intubation was 144 ± 72 
(58–300). Tracheostomy was performed in 7 patients (41%) and 6 
(35%) died. When comparing patients that survived vs. the ones that 
died, only tracheostomy was statistically significant. Table 1 shows the 
differences between survivors and non survivors.

Conclusion. Demographics, respiratory mechanics and ventilatory 
parameters were not different between survivors and non survivors, 
but the presence of tracheostomy was more frequent in the patients 
that died. Further research is needed to compare whether all results 
analyzed and reported above are different from patients with COVD 19 
and mechanical ventilation without pneummedistinum.

Survivors Non-survivors p

Age (years) 55 ± 13 (41–78) 66 ± 14 (42–81) 0.12

Gender female 1 (33%) 2 (67%) 0.51

Smoking 9 (81%) 2 (33%) 0.10

Days under MV 27 ± 19 (6–46) 28 ± 12 (12–47) 0.9

Days in ICU 26 ± 18 (6–46) 28 ± 12 (12–48) 0.85

Tracheostomy 2 (28%) 5 (90%) 0.034

Pleural drainage 3 (66%) 2 (34%) 1

PaO2/FiO2 (mmHg) 139 ± 67 (69–45) 152 ± 87 (58–300) 0.73

Static compliance (ml/
cmH2O)

26 ± 5 (16–39) 28 ± 8 (20–38) 0.46

Plateau pressure (cmH2O) 27 ± 3 (23–30) 29 ± 2 (25–30) 0.35

Driving pressure 17 ± 3 (13–22) 18 ± 4 (12–18) 0.35
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Introduction. Acute respiratory distress syndrome (ARDS) is a major 
complication of COVID-19 that occurs in 20–41% of patients with 
severe disease (1,2). Proning is one of the management options 
proven to to improve oxygenation and reduce mortality in non-
COVID-19- related ARDS (3) The application of prone positioning in 
conscious, non intubated patients (awake proning) during COVID19 
related ARDS has shown to improve the respiratory parameters and 
improve oxygenation (4). However, the reported duration of proning 
was short in some studies and the sample size was small in the others. 
Moreover, the studies reported its application and feasibility outside 
ICU settings are still few. As a response to COVID19 pandemic surge, 
we established, together with the respiratory team, a dedicated COVID 
19 respiratory ward for the management of mild to moderate ARDS 
patients who require oxygen therapy, non invasive ventilation (NIV) or 
high flow nasal cannula (HFNC). We adopted a policy of early awake 
proning in such patients and conducted a prospective observational 
study to report the physiological changes, improvement of oxygena-
tion, the need for intubation, alongside the duration and tolerance of 
awake proning.
Methods. In this single-centre, prospective observational cohort 
study, we included all awake, non intubated, spontaneously breath-
ing patients with COVID-19 and hypoxemic acute respiratory failure 
requiring oxygen supplementation, NIV or HFNC. The main exclusion 
criteria were acute respiratory failure requiring intubation, haemody-
namic unstability or decreased conscious level. Arterial blood gases 
were measured just before proning, 30  min and 1-h post proning. 
Wherever possible, oxygen delivery interface, and PEEP were not 
changed between before or after proning. The subsequent prone posi-
tioning sessions were allowed according to the clinicians’ discretion. 
Patients were followed-up until intensive care unit (ICU) discharge (if 
being admitted to ICU) for occurrence of intubation, time to intuba-
tion, and its duration. If patients tolerated the prone position > 3  h 
without adverse effects, discomfort or asking for supination, the prone 
position was considered feasible. Comfort was assessed by asking 
the patient how they would evaluate their comfort on a scale of “well 
tolerated”, “somewhat tolerated”, or “untolerable”. The main outcome 
was the proportion of responders’ improvement in oxygenation (the 
increase in the PFR ≥ 20% between before and during proning). Sec-
ondary outcomes included improvement in the respiratory distress 
parameters (RR, HR, BP, SpO2, Pao2), the need for intubation, its feasi-
bility, comfort and adverse effects.
Results. In the period between January 9 and April 1, 2021 we enrolled 
50 patients, of whom 23 (46%) male, 27 (54%) female with mean age 
56.20 (11.91) years and mean body mass index 29.46 (3.77). There was 
a significant improvement in oxygenation from supine to prone posi-
tion alongside with NIV and HFNC (PFR 85.06 (13.76) in supine position 
while it was 124.06 (34.08) in prone position with substantial increase 
in PFR 1-h post proning 138.34 (28.01 and P value 0.0001, these find-
ings were reported in 43 (86%) patients of our sample. There was a sig-
nificant decrease in the HR (99.92 (7.05) versus 93.14 (10.20); P value 
0.0001, RR (38.32 (4.37) versus 29.53(4.60); P value 0.0001 between 
supine and prone position respectively. Furthermore, 7 (14%) Patients 
required intubation with mean duration of ventilation 16.5 days. Prone 
positioning was feasible in 41(82%) of the patients (mean duration 
8.54 (SD 3.13) hours) and 38 (76%) reported that it was well tolerated. 
Only 5 (10%) patients had complications in the form of back pain, anxi-
ety and agitation.
Conclusion. Awake proning was feasible, tolerable and effective in 
improving the oxygenation in patients with COVID-19 related pneu-
monia and hypoxic respiratory failure. Further studies are required to 
determine the outcome of awake proning and whether it could be a 
preventive measure rather than recue therapy in such patients.
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Introduction. Coronavirus disease 2019 (COVID-19) is associated with 
a spectrum of presentations, from milder symptoms to severe hypoxic 
respiratory failure. During the beginning of pandemic most recom-
mendations suggested an early intubation but now clinicians are more 
comfortable with noninvasive modes of oxygenation such as high 
flow nasal canula (HFNC) or non-invasive positive pressure ventilation 
(NIV).
Objectives. The aim of this study was to compare ventilatory param-
eters and lung mechanics of early and late intubation in COVID-19 crit-
ical ill patients and assess the impact of noninvasive modes in these 
patients.
Methods. An observational retrospective study of all COVID-19 
patients admitted in our ICU from 1st March 2020 to 1st March 2021. 
Data was collected regarding the mode of ventilation (noninvasive 
and invasive ventilation), mechanical invasive ventilation parameters 
in the first 24  h post intubation and clinical outcomes. Comparisons 
were performed using the Mann–Whitney U-test for quantitative vari-
ables and Pearson Chi-square test for qualitative variables.
Results. One hundred and three patients with confirmed COVID-19 
were admitted in our ICU in one year. Seventy-nine percent patients 
were male and the median age was 67  years (minimum 29; maxi-
mum 85). Of all COVID-19 ICU-patients, 51 (49,5%) were under NIV; 17 
(16,5%) under HFNC and 15 (14,6%) under NIV and HFNC. 85 patients 
(82,5%) needed invasive mechanical ventilation (IMV). Median of days 
in VMI were 11 (5,0–19,0); ICU length of stay was 12 (7,8–19,0) and ICU 
mortality rate was 34,0%.
Median time to intubation was 3  days from presentation. Patients 
were divided into an early intubation (≤ 3  days) or late intubation 
(> 3  days) group for analysis. Late intubation group had a lower 
static compliance in first 24 h (39 vs 32: p = 0,012) and more hours 
in NIV (15 vs 72; p < 0,001) than early intubation group suggesting 
that NIV can delay intubation. No differences were found in days of 
IMV, PO2/FiO2 ratio at intubation time, plateau pressure in first 24 h, 
hours of HFCN, ICU length of stay or mortality between groups.
Few patients were submetted to HFNC, so we separated patients 
into NIV and no-NIV group. Patients who had been under NIV before 
IMV had a lower static compliance (39 vs 36, p = 0,004), lower PO2/
FiO2 ratio (91 vs 80, p = 0,007) and higher ICU mortality (23 vs 27, 
p = 0,006). In relation to respiratory mechanics, there was a signifi-
cantly lower static compliance in first 24 h in ICU non-survivors (36 
vs 36, p = 0,007).
Conclusion. In our cohort, ventilated COVID-19 patients who were 
later intubated and all non-survivors appear to have had worst com-
pliances. Both groups had similar PO2/FiO2 ratios suggesting that 
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the extent lung injury was similar. In conclusion, we suggest that the 
intubation time does not seem to be significantly associated with poor 
outcomes and may be related with severity of disease. On the other 
hand, NIV seems to delay intubation and having a negative impact on 
lung mechanics and outcome.
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Introduction. High flow oxygen therapy (HFOT) delivered through 
nasal cannulas has demonstrated clinical benefits, as compared 
to low-flow oxygen devices, and it is increasingly being utilized in 
every day clinical practice. Limited data exist on whether such effects 
are also present in HFOT through tracheostomy, thus it remains 
controversial.
Objectives. We undertook a physiological study to examine the short-
term effects of HFOT on diaphragmatic function, and hemodynamic 
and respiratory parameters in tracheostomized ICU patients with pro-
longed weaning from mechanical ventilation.
Methods. After disconnection from the ventilator, patients under-
went a 30-min spontaneous breathing trial (SBT) receiving oxygen 
either conventionally via T-piece, or by HFOT delivered via trache-
ostomy, followed by a washout period of 15  min breathing through 
T-piece and 30  min receiving oxygen with the other modality in a 
randomized crossover manner. At the start and end of each study 
period, patients underwent an assessment, which consisted of blood 

gases, hemodynamic and respiratory measurements, i.e., respiratory 
rate (RR) and tidal volume (TV) measured with a calibrated handheld 
Wright’s spirometer through the endotracheal tube, along with right 
hemidiaphragm ultrasonography which included excursion of dia-
phragmatic dome and thickness of diaphragmatic zone of apposition 
at end-inspiration and end-expiration. Then, diaphragmatic thicken-
ing fraction was calculated as the difference between end-inspiratory 
and end-expiratory thickness divided by end-expiratory thickness, and 
expressed inspiratory muscle effort.
Results. Eleven patients were enrolled in whom 19 sessions were com-
pleted uneventfully; eight patients were studied twice in 2 different 
days with alternate sessions and the remaining 3 patients were studied 
only once. The patients were randomly assigned to start the SBT with 
T-piece (n = 10), or with HFOT (n = 9). No significant carryover effect on 
the measured variables was detected. With HFOT compared to T-piece, 
TV and VE increased [{median difference (interquartile range)} 83.0 
(38.0–105.0) vs. -24.5 (-87.3–29.3) mL, p = 0.001 and 0.01 (-0.04–1.98) 
vs. -0.01 (-2.00–0.03) L, p = 0.044, respectively], RR/VT decreased [-7.4 
(-31.8- -4.1) vs. 3.0 (-8.6–17.1) breaths/min/L, p = 0.01], SaO2 increased 
[1.1 (-0.5–3.3) vs. -1.1 (-2.7- -0.1) %, p = 0.002, respectively], and dia-
phragmatic excursion increased [0.24 (0.19–0.36) vs. 0.04 (-0.12–0.11) 
cm, p < 0.001], whereas diaphragmatic thickening fraction did not 
change [-1.9 (-8.7- -0.2) vs. -0.5 (-2.8–4.8) %, p = 0.235].
Conclusion. In ICU patients with prolonged weaning from mechani-
cal ventilation, HFOT delivered through tracheostomy compared with 
low-flow oxygen delivery through T-piece, improves ventilation, pat-
tern of breathing and blood oxygenation, without increasing inspira-
tory muscle effort.
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Introduction. During weaning from mechanical ventilation, after 
recovery from respiratory failure and successful completion of a spon-
taneous breathing trial (SBT), removing the endotracheal tube repre-
sents a crucial step for every patients. Reintubation is associated with 
higher mortality and poorer outcomes in intensive care unit.  Predic-
tive parameters of unsuccessful extubation are controversial with 
divergent results in studies. Peak cough flow (PCF) is a measurement 
of cough strength which is suggested to predict extubation outcome.
Methods. We conducted a prospective observational study at a sin-
gle military hospital in France. Critically ill patients were consecu-
tively screened for eligibility after 48  h under mechanical ventilation 
and considered by their physicians ready for weaning. The purpose of 
this study was to describe the predictive capacity of PCF with a cut off 
value of 35 L/min (1) for extubation outcome in patients admitted to 
mixed medical-surgical intensive care unit. The PCF was measured by 
the respiratory therapist with a portable device connected to the tra-
cheal tube before extubation.
Results. Out of a total of 154 patients who were extubated, 17 were 
failed extubation (11%).
In the general population, the sensitivity and specificity of PCF with a 
cut off value of 35 L/min was 59.1% (50.4; 67.4) and 52.9% (27.8; 77.0) 
respectively. The positive predictive value was 91.0% and the negative 
predictive value was 13.8%. The area under the curve was 0.57 [0.44; 
0.71].
In the multivariate analysis of our predictive model, four parameters 
were associated with extubation outcome when PCF was measured, 
such as age (OR = 0,96 [0,93; 0,99] p = 0.01), Medical Research Council 
(MRC) score < 48 (OR = 0.24 [0.09; 0.60] p < 0.001), duration of mechani-
cal ventilation (OR = 1.08 [0.96; 1.25] p = 0.26) and endotracheal secre-
tions with a frequency endotracheal suctioning ≤ 6/24  h (OR = 0.74 
[0.27; 1.97] p = 0.55).
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The sensitivity (80.0%) and the positive predictive value (94.1%) were 
improved when PCF was measured, in this specific population, to 
determine post-extubation outcome.
Conclusion. As a conclusion, PCF could be a predictive tool of success-
ful extubation after passing a spontaneous breathing trial in selected 
group of critically patients.
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Introduction. A 44-year-old obese patient presented on March 13th 
to the Emergency Department (ED) with stomach pain and vomiting; 
he was discharged with symptomatic therapy after a negative head-
CT. 24 h later, he returned to ED with progressive cranial nerves palsy 
(dysphonia, dysarthria, dysphagia, bilateral mydriasis, ptosis) with 
normal conscious state and peripheral motricity. A second contrast-
enhanced head-CT ruled out acute haemorrhagic/ischemic events. 
While hospitalized for in-depth analyses, bilious vomit due to para-
lytic ileus caused massive aspiration, requiring emergency intubation. 
Botulism/Guillain-Barré syndrome were suspected, and antitoxins and 
immunoglobulin administered; however, all exams resulted negative 
(blood, urine, cerebral spine fluid, bronchoalveolar lavage cultures, C. 
Botulinum toxin in serum/faeces, head-MRI, electroencephalogram) 
and no improvement was observed in neurological status during daily 
sedation interruptions. On the other hand, the respiratory picture rap-
idly evolved to severe ARDS with refractory hypoxemia despite PEEP 
titration to 18 cmH2O and pronation, leading to non-protective ven-
tilation (PaO2/ FiO2 60, Cl 35 ml/cmH2O, driving pressure 17 cmH2O).
Methods. On March 21st a veno-venous femoro-femoral 23Fr-24Fr 
ECMO was placed by our ECMO-team and the patient transferred to 
our ICU. Second level diagnostic tests were performed in the hypoth-
esis of an uncommon variant of Guillain-Barré syndrome: GQ1B 
antibodies and Immunohistochemestry were negative, but electromy-
ography showed a severe motor axonal damage. A diagnosis of Acute 
Motor Axonal Neuropathy (AMAN) was made; having already received 
immunoglobulins, no specific therapy was indicated. His neurologi-
cal status slowly recovered and now the patient is conscious, with 
no cranial nerves deficit and normal peripheral motricity. The lungs 
recovered after daily bronchoscopies and aspiration of bilious material 
and 18  days of ultra-protective ventilation (PEEP 18 cmH2O set with 
oesophageal pressure, tidal volume 4 ml/kg) with extra-corporeal sup-
port (Fig. 1: lung-CT pre- and post-ECMO).

Results. Patients with AMAN may develop severe acute respiratory 
failure because of cranial nerves palsy and severe ab ingestis, despite 
normal conscious status; this has to be taken into account to ade-
quate monitor deglutition capacity and establish correct timing for 
intubation.
Conclusion. It could be difficult to diagnose AMAN and to identify 
the trigger cause; AMAN is generally related to Campylobacter Jejuni 
enteritis; our patient presented gastrointestinal symptoms, however 
cultures remained negative.
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Introduction. During the current COVID-19 pandemic, high percent-
age of patients require critical management with mechanical ventila-
tion, due to of acute hypoxemic respiratory failure.
The pathogenesis causes diffuse alveolar damage with inflammatory 
infiltrates,immune response constitutes a fundamental factor in the 
organic damage.
Endotracheal-obstruction (EO) is one of the possible respiratory com-
plications presented by the COVID-19 patients admitted to Intensive 
Care Units (ICU), is frequently associated with necrohemorrhagic 
tracheobronchitis.
At the beginning of the pandemic, there has been controversy regard-
ing the use of corticosteroids. However the use of corticosteroids 
appears to modulate lung inflammation and thereby reduce respira-
tory progression and mortality in most critical patients.
Objectives. Study the presentation of EO in COVID-19 patients admit-
ted to the ICU. Analyze the relationship between the use of dexameth-
asone and the possible appearance of this complication.
Methods. During the first two waves (between February and 
December 2020)  96 patients were admitted to ICU with COVID-19 
pneumonia Mean time to onset EO was 13.05  days (± 13.34). We 
performed a Kaplan–Meier curve to analyze EO and dexamethasone 
treatment.

https://doi.org/10.1016/S1474-4422(13)70,215–1
https://doi.org/10.1016/S1474-4422(13)70,215–1


Page 117 of 258  ICMx  2021, 9(Suppl 1):51

Multivariate regression analysis was performed to predict obstruc-
tion based on the demographic variables involved.

Beta EE HR IC 95 p value

Female Gender 0.869 0.417 2.385 1.05—5.4 0.037

Age 0.035 0.02 1.035 1—1.08 0.081

Height 0.007 0.03 1.007 1—1.01 0.017

Dexamethasone -1.802 0.881 0.165 0.03—0.93 0.041

Results. A total of 72 patients (75%) required invasive mechani-
cal ventilation. EO occurred in 40 patients (55%).Patients treated 
with dexamethasone have a significantly lower risk of developing 
EO (p = 0.0028) compared to those patients who did not receive it. 
We find as risk factors for EO: female sex (Hazard ratio HR = 2.38, 
p = 0.037), age (HR = 1.03,p = 0.08) and height (HR = 1.007, 
p = 0.017).
Conclusion. Patients receiving dexamethasone have a lower risk of 
endotracheal obstruction.
The possible protective relationship has not been described in the 
medical literature, it seems interesting to develop a complementary 
multicenter study to corroborate the results obtained.
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Introduction. Coronavirus infection can have different clinical manifes-
tations, pulmonary  failure  is the most frequent and serious problem in 
patients requiring admission to intensive care units (ICU). The patients 
with the highest risk profile are men older than 55  years and associ-
ated comorbidities such as Hypertension, Diabetes and Obesity, among 
others.
During admission to the ICU, pulmonary involvement by COVID-19 has 
been described, that the pattern of pulmonary complications changes, 
thus separating two clinical phenotypes based on lung mechanics. An 
early phase with high lung compliance, while other patients present a 
decreased compliance initially and even with the passage of time, pos-
sibly as a consequence of the lung disease.
Objectives. Study the pulmonary characteristics in ICU admitted 
patients with COVID-19 pneumonia. Describe the demographic factors 
and their possible relationship with the different COVID-19 lung phe-
notypes based on lung compliance. Analyze the relationship between 
changes in lung compliance with days of mechanical ventilation, ICU 
admission time, and mortality.
Methods. 96 patients were admitted to the ICU with COVID-19 pneu-
monia,  demographic variables  were collected. Compliance respiratory 
data were studied during ICU admission. We analyzed the clinical char-
acteristics according two groups of lung compliance. Comparing the 
group of patients with high compliance with the group with decreased 
compliance.
Results. The mean lung compliance was 42.1 (± 13.8) mL/cmH20 with 
quasimodal distribution. Compliance changes in day 19th of admission. 
Most patients with higher lung compliance were men,  no other differ-
ences in clinical factors were found. Ventilation days and ICU length were 
the same in the two compliance groups.
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Conclusion. In patients with severe respiratory failure due to COVID-
19 pneumonia, we observed a quasi unimodal pulmonary compliance 
distribution with a mean of 42.1 (± 13.8) mL/cmH20. Men has higher 
compliance. No differences in risk factors were found. During ICU 
admission compliance changes in day 19th. Lower compliance values 
were not associated with higher ICU stay. Complementary studies are 
needed to corroborate these results.
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Introduction. Although autoptic pulmonary findings have been 
described in patients who died from severe COVID-19 evidence 
regarding the correlation between clinical data and histopathologic 
pulmonary damage is lacking.

Objectives. To examine clinical-histopathologic correlation in 
patients deceased because of COVID-19 pneumonia.
Methods. We analyzed lung tissue samples from consecutive patients 
who died from COVID-19 between February 29 and June 30, 2020, 
at Luigi Sacco Hospital in Milan. Lung histopathologic patterns were 
scored in a semiquantitative manner according to the percentage of 
the tissue involved: 0 (0%), 1 (1–33%), 2 (34–66%), and 3 (67–100%) of 
each pulmonary lobe [1]. Therefore, the sum of scores ranged from 0 
to 15 for each pattern. The pre-specified histopathologic patterns were 
[1–3]: i) Exudative diffuse alveolar damage (DAD), characterized by 
edema with hyaline membrane formation; ii) Proliferative DAD, with 
prominent type-II pneumocyte hyperplasia and atypia; iii) Organizing 
pneumonia, with prominent fibroblast proliferation; iv) Acute fibrinous 
organizing pneumonia (AFOP), with intra-alveolar fibrin aggregates 
with inflammatory cells; v) Interstitial pneumonia, with lymphocytic 
infiltrates within alveolar septa and interstitium; vi) Bronchopneumo-
nia, characterized by foci of granulocytic infiltrates with or without 
necrosis; vii) Arteriolar thrombi, within arteriolar blood vessels; viii) 
Intracapillary megakaryocytes; ix) Areas of normal lung (without path-
ological features).
Since different patterns coexist, we performed a hierarchical clustering 
from histopathologic findings of consecutive autopsies and then used 
them in the clinical data analysis.
Results. Full pulmonary examination was available in 75 of 92 autop-
sies. 48 patients (64%), 44 from ICU and 4 from medical ward, had full 
clinical data. Histopathologic patterns and main differences between 
clusters are summarized in Fig. 1. Cluster 3 had prevalence of Prolifera-
tive DAD and organizing pneumonia, while cluster 4 had prevalence 
of areas of normal lung. Length-of-stay (LOS) in ICU (p < 0.0001), LOS 
in hospital (p < 0.0001), days on mechanical ventilation (p < 0.0001), 
days on positive airway pressure (p < 0.0001), mean positive end-expir-
atory pressure (PEEP) (p = 0.007), PEEP x days on mechanical ventila-
tion (p = 0.003), PEEP x days on positive pressure airway (p = 0.003), 
worst serum albumin (p = 0.017), IL-6 (p = 0.047), and kidney SOFA 
(p = 0.001) differed among histopathological clusters.
Conclusion. Our study draws a comprehensive link between the 
clinical and histopathologic findings in a large cohort of COVID-19 
patients. These results, far from being merely descriptive, provide valu-
able insights into the pathophysiological mechanisms underlying the 
disease course and highlight that the impact of therapeutic strategies 
(e.g. mechanical ventilation) on lung tissues should be reminded to 
accurately tailor patients’ management.
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Introduction. It is important that every hospital, serving its unique 
population, develops an understanding of the long-term sequelae of 
COVID-19 which is still being investigated. This study was set up to 
examine the multi-system symptomatology of patients admitted with 
various degrees of severity in a single centre in the UK.
Methods. We performed a retrospective analysis of symptoms and 
markers of function in surviving patients admitted to this district gen-
eral hospital with COVID-19 during the “first wave”. Data on persistent 
and initial symptoms were collected at first follow-up. Severity was 
defined according to where patients were treated in the following 
way: “Mild”- general medical ward (n = 49). “Moderate”– respiratory 
ward (n = 50). “Severe”– critical care (n = 17). Availability of respira-
tory support varied between areas. Continuous positive airway pres-
sure (CPAP), non-invasive ventilation (NIV) and high flow nasal oxygen 
(HFNO) were available on the respiratory ward and the high depend-
ency unit (HDU), with scope for invasive monitoring on HDU. Intu-
bated patients were treated in ICU. Chi-squared testing was used to 
determine crude associations between severity and presence of symp-
toms at follow-up.
Results. Median age in the cohort (N = 116) was 58.5  years (IQR 
52–69), majority male (60%). Median length of admission and time to 
follow-up were 9 days (IQR 4–13.5) and 11 weeks post-discharge (IQR 
9–13) respectively. Dyspnoea was the most reported symptom ini-
tially (97%) and at follow-up (62%). Severity of dyspnoea was graded 
for 81 patients using the Medical Research Council Dyspnoea Scale. 
Twenty-three (28%) were graded 4 or 5 at follow-up. Psychological 
symptoms were common. 38% scored ≥ 8 in the Hospital Anxiety 
and Depression Scale for anxiety and 34% for depression. Of 81 pre-
viously employed patients, 34 (42%) had not returned to work. New 
onset memory problems were associated most strongly to the severe 
group (P < 0.001), as was persistent fatigue (P = 0.004). Association 
with severity was also seen in patient reported anxiety (P = 0.02) and 
depression (P = 0.03). Severity was not associated with the presence of 
other physical symptoms.

Conclusion. The significant amount of multi-system residual symp-
toms, especially in patients discharged from critical care warrant a 
coherent and systematic follow-up. This service should include com-
prehensive psychological and physical, mainly pulmonary assessment 
capabilities.
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Introduction. An accurate SpO2 value is critical in order to optimally 
titrate the O2 flow or FiO2 delivered to patients and to follow oxy-
genation guidelines. It has been shown with closed-loop oxygen titra-
tion that small variations in SpO2 target greatly affect the oxygen flow 
required, which may have a relevant impact on clinical decisions. How-
ever, the oximeters’ accuracy appears to vary widely from model to 
model, leading to an underestimation or an overestimation of actual 
SaO2 values. This variability may represent an obstacle to an optimal 
delivery of oxygen therapy, including the implementation of guidelines.
Objectives. The objective of this study is to assess the accuracy and 
bias of the SpO2 value measured by several oximeters compared to 
the Reference value, arterial oxygen saturation (SaO2) measured by 
arterial gases in intubated and spontaneously breathing patients in 
the intensive care unit.
Methods. (ClinicalTrials.gov ID: NCT04772183).
The study was approved by the local ethics board with a waiver of 
consent. We include stable patients hospitalized in the intensive care 
unit with an arterial catheter in place. Main exclusion criteria are: insta-
bility requiring frequent ventilator parameters modifications, poor 
SpO2 signal, infectious isolation, SpO2 > 96%. We evaluate six oxime-
ters: Nonin (Plymouth, MN), Massimo (Irvine, CA), Philips (Eindhoven, 
Netherlands) and Nellcor (Pleasanton, CA), as well as two low-cost oxi-
meters (Contec CMS50DL and Beijing Choice C20). The oximeter sen-
sors are placed on the finger in a randomized order. The SpO2 values 
are collected simultaneously at least two minutes after all oximeters 
were put in place and are compared to simultaneous arterial blood 
gas (gold standard). The SpO2 values from each oximeter will be com-
pared to the SaO2 value with the Bland & Altman method. We plan to 
include 210 patients in the study.
Results. We present here the preliminary results of 40 measurements 
in 36 patients (29 men and 7 women, mean age 68.7 ± 8.1  years). The 
patients skin colour was graded with the Fitzpatrick scale (type 1: 14, 
type 2: 20, type 3: 2). 7 patients were under invasive ventilation with a 
mean FiO2 of 38 ± 11%, 17 under conventional oxygen therapy with a 
mean O2 flow of 2.5 ± 2.3 L/min and 12 did not have respiratory support. 
Three oximeters underestimated the SaO2 while two oximeters overesti-
mated SaO2 (Philips). The mean gap between SpO2 value and the SaO2 
for each oximeter varies from -2.9% (Nonin) to 0.7% (Philips) (Table).

SaO2

(Refer-
ence)

SpO2

Nonin Nell-
cor

Mas-
simo

Philips Con-
tec

Beijing

Mean ± SD 
(%)

93.7
 ± 1.8

90.9
 ± 2.4

93.2
 ± 2.3

93.7
 ± 2.2

94.4
 ± 2.5

90.8
 ± 2.5

93.4
 ± 2.3

Gap SaO2–
SpO2 (%)

- -2.9 -0.5 0.0 0.7 -2.8 -0.3

Underesti-
mation

(% measure-
ments)

- 100 41 43 23 89 49

Overestima-
tion

(% measure-
ments)

- 0 18 25 50 5 36

Conclusion. We found significant gaps between the tested oximeters. 
These informations will be helpful to specify the gap between main 
oximeters, to adapt the guidelines for oxygen therapy to the oxime-
ters used and to choose the target with closed-loop oxygen titration.
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Introduction. Pulmonary hemodynamics worsening during ARDS 
is frequent and clinically relevant. However, little information exists 
about how pulmonary hemodynamics changes during the respiratory 
cycle.
Objectives. To evaluate how pulmonary hemodynamics changes dur-
ing the respiratory cycle in a porcine model of ARDS.
Methods. 6 pigs were subjected to lung saline lavages followed by 
2 h of injurious mechanical ventilation to create a model of ARDS. Pul-
monary hemodynamics was evaluated by means of a transonic flow 
sensor and a high fidelity microtip pressure catheter placed in the 
pulmonary artery trunk. Signals from these sensors were acquired 
during a 2 min priod before (Baseline) and 2 h after the ARDS model 
was established. Mechanical ventilation was set in control volume with 
PEEP 8cmH2O, tidal volume 6  ml/kg, FiO2 1 and respiratory rate to 
keep an EtCO2 around 45 mmHg. Pulmonary hemodynamic variables 
were calculated beat by beat and then subjected to a custom algo-
rithm that allows their evaluation at each moment of the respiratory 
cycle. This analysis allows expressing how the variables behaves dur-
ing the whole respiratory cycle, during expiration and how it changes 
during inspiration.
Results. No differences were found in tidal volume and PEEP between 
the experimental conditions but driving pressure significantly 
increased during ARDS when compared with Baseline (18 ± 3 vs 
6 ± 1cmH2O, p < 0.001). Main results of hemodynamic evaluation are 
described in Table 1.

Comparing with Baseline, ARDS decreased stroke volume and pulmo-
nary artery compliance and increased mean pulmonary artery pres-
sure and pulmonary effective arterial elastance (lumped parameter 

of arterial load) during the whole respiratory cycle and during expira-
tion. Comparing with expiration, inspiration caused a decrease in the 
pulmonary artery mean and pulse pressure and an increase in pulmo-
nary artery resistance and effective arterial elastance both in Baseline 
and in ARDS; these inspiratory effects were significantly larger during 
ARDS than in Baseline for all variables except for resistance.
Conclusion. In this experimental ARDS model, changes in pulmonary 
hemodynamics caused by breathing during mechanical ventilation 
were described. Especially, a larger tidal increase in pulmonary arte-
rial load and in consequence a respiratory intra-cycle worsening on 
pulmonary hemodynamics caused by ARDS was demonstrated. This 
might be related with mechanics and functional change in the respira-
tory system cause by ARDS as well as mechanical ventilation.
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Introduction. Comprehensive quantification of respiratory system 
mechanics during pressure support ventilation (PSV) classically requires 
invasive measurements or interruptions of spontaneous breathing. This 
limits broad clinical applicability of these methods for lung compliance 
optimisation during PSV. Therefore, we present a non-invasive approach 
for individualised PEEP titration based on dynamic lung compliance 
measurements at the bedside.
Objectives. This study focuses on the sensitivity of a non-invasive 
method for bedside quantification of dynamic lung compliance in 
response to simulated PEEP interventions in patients receiving PSV.
Methods. An individual patient’s respiratory system was modelled in 
Simulink R2020b (The MathWorks, Inc., MA, USA) as an electrical ana-
logue with a pressure dependent lung compliance (Fig. 1a). This in silico 
patient was ventilated in PSV mode applying 7 different PEEP levels: 0, 2, 
4, 6, 8, 10, 12, and 14 cmH2O. Simulations were run during spontaneous 
breathing at each PEEP level. The expiratory time constant (RC-time = air-
way resistance * respiratory system compliance = RAW * CRS) was esti-
mated [1]. The airway resistance was determined as the time derivative 
of the airway pressure divided by the time derivative of the flow, both 
around zero flow at end-inspiration. CRS was calculated as the RC-time 
over the median airway resistance over all breaths. The correlation 
between true, i.e. modelled, and measured compliance was quantified 
with the Pearson correlation coefficient.

Fig. 1. a) Individual ventilated patient model represented as an elec-
trical analogue. The respiratory system compliance (CRS) is estimated 
at various PEEP levels, affecting the working point on the lung com-
pliance (CL) curve. b) Respiratory system compliance (CRS): meas-
ured (blue), and modelled (red)
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Results. Both measured and modelled CRS at each PEEP level are shown 
in Fig. 1b. The measured compliances correlate well with the modelled 
compliances (r = 0.85, p < 0.01), although they show a systematic offset. 
Importantly, individualised titration of PEEP was possible using the pro-
posed method, as the PEEP level for maximal lung compliance was iden-
tical in both curves.
Conclusion. We demonstrate that this method allows for non-invasive, 
individualised PEEP titration during PSV ventilation in a modelled clinical 
case. This approach has great potential for future bedside use, and there-
fore deserves further clinical testing, aiming to optimise pressure sup-
port ventilation, and promote patient-ventilator synchrony and weaning.
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Introduction. COVID-19 was declared a pandemic on the 12th 
March 2020. Due to the novel nature of the disease and the pressure 
it forced upon healthcare systems the management of the disease 
varied. Initially early intubation and ventilation was advised but this 
rapidly changed due to the volume of patients that required res-
piratory support. The effectiveness of Continuous Positive Airway 
Pressure (CPAP) in acute respiratory failure had previously been 
investigated, prior to the pandemic. This suggested that manage-
ment of respiratory failure with CPAP contributed to a reduction in 
several outcomes including length of stay in ICU and the number of 
patients that required intubation  (1,2).  By April 2020, the National 
Institution for Health and Care Excellence (NICE) revised guidance 
recommending CPAP in COVID-19 patients whilst recognising a 
lack of evidence of its efficacy (3).  International evidence proposed 
that hypoxaemic patients with COVID-19 pneumonitis responded 
well to CPAP which indicated a vital role for its use. In addition to 
this, using CPAP could reduce the need for intubation and ventila-
tion and therefore reduce the need for advanced respiratory sup-
port  (4).  A CPAP weaning protocol was used to guide patient care 
using intermittent CPAP and high flow nasal oxygen (HFNO) in our 
District General Hospital (DGH).
Methods. This is a retrospective, observational study conducted at 
Warrington general hospital in the United Kingdom. In normal circum-
stances Warrington DGH has a 20 bed ICU. Due to the constraints of 
COVID-19 the bed base was expanded into theatre recovery. The CPAP 
weaning protocol was initiated for each patient that was admitted to 
Intensive Care for CPAP due to COVID-19 pneumonitis. The weaning 
plan provided guidance for the use of intermittent CPAP and HFNO 
during breaks. Patient demographics and outcomes were recorded 
as part of ICNARC data and compared with national statistics. After 
the demand of the second wave reduced, data was collected through 
a questionnaire that was completed by the multidisciplinary team 
(MDT) working on Intensive Care to gain feedback regarding the use 
of the weaning plan.
Results. The CPAP weaning regimen was used primarily in Intensive 
care and provided continuity of care when patients were subsequently 
stepped down to ward level care under the medical team. Local sta-
tistics show a mortality rate was 16.6% that was similar to national 
Figs. 17.8% (5). The median ICU length of stay was 5.5 days (IQR: 3.2, 
8.3). Data was collected from the MDT that used the regimen. 94% of 
staff found the weaning protocol easy to use, and 92.5% felt that it 
assisted with patient handover. This was particularly important during 
the pandemic due to the demand on Intensive care it was important 
to provide consistency and aid communication within the MDT. In 
times where staffing was stretched, temporary staffing increased and 

nursing ratios were placed under strain this tool provided guidance 
for patient care. 97% of users found that it assisted the assessment of 
patient progress which in turn emphasised flow from Intensive care to 
ward level care.
Conclusion. This novel CPAP weaning pathway aided continuity of 
care and assessment of patient progress during their stay in ICU. In our 
hospital it added clarity to the handover, particularly from intensive 
care to ward level care. The CPAP weaning plan did involve the use of 
CPAP in combination with HFNO which may have limited availability in 
other centres. However, if available could be a useful tool to consider 
when treating patients with COVID-19 pneumonitis in the future.
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Introduction. High rates of endotracheal tube occlusions have 
been reported in COVID-19 patients (1–7). Underhumidification of 
inspiratory gases may explain this complication during prolonged 
mechanical ventilation(8).
Objectives. To evaluate humidification performances of heat and 
moisture exchangers and heated humidifiers used in these reports 
and compare to humidity output according to manufacturers.
Methods. We conducted a bench study with the psychromet-
ric method to evaluate several HME with a previously described 
method(8): The Hygrobac S (Medtronic, Minneapolis, MN, USA) used 
at our centre, the Sunmed FH603008 and the Medline DYNJAAH-
ME1B used in Wiles et al. study(4), Intertherm, Intersurgical used in 
Sugimoto study(6) and Aero-Pro™ HEPA Light Machine and AirLife® 
Edith 1000 used in Panchamian study(1). We compared to the data 
of humidity delivered provided by the manufacturers. We also evalu-
ated heated wire heated humidifiers used with ambient tempera-
ture at 22–24 °C, 28–30 °C and turned off(7).
Results. Preliminary results are presented, with 2 to 5 measure-
ments done at steady state for each device). Other humidity meas-
urements are ongoing and still NA.

https://doi.org/10.1186/cc12500
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Authors,

(Reference)

N patients 
with 
COVID-19

Rate of 
ETO

Humidification 
device used

AH (mgH2O/L) 
according to 
the manu-
facturer (ISO 
9360)

AH (mgH2O/L)
measured 
with psy-
chrometric 
method

Lavoie-
Bérard 
et al.,

6 HME
14 HH

HME: 0 
(0%)

HH: 3 
(21%)

HME (1)
HH (MR 850)

HygrobacS: 
33.6

HygrobacS: 
29.1 ± 1.2

HH: NA

Wiles et al 187 12 (6.4%) HME (7 ETO) (2)
HH (4 ETO)

Medline: 31
Sunmed: 33.4

Medline: 
24.9 ± 1.3

Sunmed: 
25.7 ± 0.4

Rubano 
et al

110 28 (25%) NA NA NA

Perez 
Acosta 
et al

22 16 (72%) NA NA NA

Panchamian 
et al

48 14 (29%) HME (3) 
(anesthesia 
machines)

Aero-Pro (Not 
reported)

AirLife Edith 
1000: 30

Aero-Pro: NA
AirLife Edith 

1000: NA

Zaidi & 
Narasim-
han

NA Frequent 
ETO

HH turned off NA 8 mgH2O/L

Bottirolli 
et al

17 3 (18%) 1 
death

HME (anesthe-
sia machines)

NA NA

Sugimoto 
et al

Case report 1 HME (4) Inter-Therm: 34 Inter-Therm: 
27.4 ± 1.8

Van Boven 
et al

Case 
reports

2 HME (5) Hydro-Guard: 
23

NA

Table: Studies reporting endotracheal tube occlusions in COVID-19 
patients. Rate of endotracheal tube occlusions, type of humidifica-
tion device, absolute humidity according to the manufacturer and 
measured on bench with the psychrometric method.
(1) DARTM Adult–Pediatric Electrostatic Filter HME (Small) (Previ-
ously HygrobacS),
(2) Sunmed FH603008 and the Medline DYNJAAHME1B,
(3) Aero-Pro™ HEPA Light Machine and AirLife® Edith 1000
(4) Inter-Therm, Intersurgical,
(5) Hydro-Guard Mini, Intersurgical.
Conclusion. High rates of ETO have been reported in COVID-19 
patients. Prolonged duration of intubation, reduction of suction-
ing possibilities may explain in part this complication. The main 
explanation is the low humidity delivered by humidification devices 
involved in ETO (below 28 mgH2O/L). The difference between the 
manufacturer’s claims and measured humidity is worrying. The ISO 
method does not allow to predict HME’s clinical performances.
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Introduction. In some patients with late refractory ARDS on maxi-
mal support by ECMO, considering switch from “ECMO to recovery” to 
bridge to lung transplantation (LTx) could be an option. We report our 
preliminary experience in such strategy.
Methods. Between 2016 and 2020 patients with late refractory ARDS 
on ECMO to recovery strategy failure referred to our center for LTx 
evaluation were reviewed. Patients with pre-existing lung disease or 
severe comorbidities before ARDS onset were not considered for eval-
uation. In all cases, lung damage irreversibility was established by mul-
tidisciplinary staff. Results are expressed in median [min;max].
Results. 13 patients (4F; 9 M) aged of 56y [20;63] were included. The 
etiologies were Sars-cov-2 ARDS (9), toxic lung damage (2), Anti-mda5 
AIP (1), and unknown (1). After multidisciplinary staff, only 6 patients 
were transferred in our center. Only those data were analyzed. Among 
6 patients, 4 were transplanted and 2 died before LT. ECMO dura-
tion, MV duration and ICU stay before LT were respectively 35  days 
[20;88], 38 [20;89], 34 [3;94]. All patients had sarcopenia and severe 
ICU acquired paresis with MRC < 12. All patients were tracheotomized 
and none had bedsores. Contra-indications for LTx were severe extra-
respiratory failure (1/6) and non-controlled infection (1/6). All trans-
plant patients are alive follow-up 445d [95;1790]. Post-operative MV 
duration was 24 days [9;126]; LOD in ICU was 59 days [29;202]. Every 
induction protocol included basiliximab and post-operative immu-
nosuppression was usual. In 2 cases patients were informed of and 
accepted LTx surgery and 2 cases were not. Though, patients graft 
acceptance and treatment adhesion were good. In all cases relatives 
were extensively informed of risks and benefits, and accepted the 
treatment. All patients were listed in high emergency program after 
expert panel acceptation.
Conclusion. LTx seems to be a reasonable option in irreversible late 
refractory ARDS under maximal support therapy in very selected 
patients in an expert center with a specific task force (transplantation-
ARDS@hopital-foch.com). Incidence of such young potentially eligible 
patient is increased due to the current COVID-19 pandemic. As further 
evaluations are needed, we propose to create a national registry to 
evaluate this new strategy.
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Introduction. Extracorporeal membrane oxygenation (ECMO) is a 
highly sophisticated technique associated to improved survival in 
patients with severe acute respiratory distress syndrome (ARDS) and 
refractory hypoxemia and/or hypercapnia (1,2). However, variables 
associated to the length of the ECMO run are yet to be described.
Methods. Observational, retrospective, unicentric study in patients 
with ARDS managed with ECMO in an ICU that is Reference for 1.8 
million inhabitants with a mobile-ECMO service. All patients treated 
between 01/01/2019 and 01/12/2020 were included. Data were col-
lected until 15/12/2020. Data about comorbidity, ventilatory treat-
ment, lung function, complications and respiratory mechanics pre 
and during ECMO were collected. Data are expressed as mean ± sd, 
median (iqr) and proportions. Association between variables were 
studied with t-test, Wilcoxon rank test, chi-square, fisher exact test 
and spearman correlation coefficient as appropriate  A multivariable 
forward analysis to investigate variables related to ECMO free days 
at 28  days was performed. It included all variables associated with a 
p < 0.2 in the univariant analysis and those associated in literature. 
Patients who died on ECMO were considered to have 0 ECMO free 
days.
Results. N = 37, all patients were treated with veno-venous ECMO, 
ECMO free days at 28 days was 9 (0–19).
Associtation of variables to outcome in the univariate analysis.

Variable Spearman correlation 
coef, mean difference 
(95% CI)

P

SOFA preECMO 3 7 9 (4–15) 0.05

RESPscore 0.3 0.07

COPD 10 (-0.8–22) 0.07

PaCO2 preECMO 0.01 0.9

Retrieved on ECMO 4 (-2–10) 0.19

Tidal volume per PBW preECMO -0.25 0.15

Plateau pressure preECMO -0.28 0.09

Mechanical power preECMO -0.27 0.13

Driving power preECMO -0.28 0.11

Tidal volume per PBW day 3 
ECMO

0.33 0.06

Mechanical power day 3 ECMO 0.42 0.015

Driving power day 3 ECMO 0.45 0.008

Sweep gas flow day 3 ECMO -0.29 0.09

Hospital acquired pneumonia 9 (3–15) 0.007

Continuous renal replacement 
therapy

7 (0.18–13) 0.04

Variables associated to outcome in the multivariate analysis.

Variable Coeficient P

Hospital acquired pneumonia -13.5 0.002

Continuous renal replacement therapy -10 0.016

PaCO2 preECMO -0.2 0.038

Conclusion. 1. The only variables associated to ECMO free days at 
28 days were hospital acquired pneumonia, the need for renal replace-
ment therapy and preECMO PaCO2 in the multivariate analysis. 2. In 
spite of the inverse relationship between preECMO mechanical power 
and driving power and ECMO free days at 28  days, this relationship 
became direct with these variables on day 3 of ECMO.

Reference(s)
1. Combes A, Hajage D, Capellier G, Demoule A, Lavoue S, Guervilly C, Da 

Silva D, Zafrani L, Tirot P, Veber B, Maury E, Levy B, Cohen Y, Richard C, 
Kalfon P, Bouadma L, Mehdaoui H, Beduneau G, Lebreton G, Brochard L, 
Ferguson ND, Fan E, Slutsky AS, Brodie D, Mercat A. Extracorporeal mem-
brane oxygenation for severe acute respiratory distress syndrome. N Engl 
J Med. 2018;378:1965–1975. https:// doi. org/ 10. 1056/ NEJMo a1800 385.

2. Peek GJ, Mugford M, Tiruvoipati R, Wilson A, Allen E, Thalanany MM, 
Hibbert CL, Truesdale A, Clemens F, Cooper N, Firmin RK, Elbourne D. 
Efficacy and economic assessment of conventional ventilatory support 
versus extracorporeal membrane oxygenation for severe adult respira-
tory failure (CESAR): a multicentre randomised controlled trial. Lancet. 
2009;374:1351–1363. https:// doi. org/ 10. 1016/ S0140- 6736(09) 61069-2.

000470 
Aerosol deposition in the respiratory tract under mechanical 
ventilation: impact of the nebulizer type and ventilation mode
J.  bonsignore1; Y.  Montigaud2; L.  Leclerc3; E.  Odouard4; N.  Prevot5; 
J.  Pourchez6; S. Perinel  Ragey7

1Réanimation g, University Hospital of Saint-Étienne, Saint-Priest-en-Jarez, 
France; 2Cis, Ecole des Mines de Saint-Étienne, Saint-Étienne, France; 
3Cis, EMSE, Saint-Étienne, France; 4Médecine nucléaire, University Hospital 
of Saint-Étienne, Saint-Priest-en-Jarez, France; 5Nuclear medicine, hopital 
nord, St-Priest-en-Jarez, France; 6Cis, EMSE, St-Priest-en-Jarez, France; 
7Réanimation G, University Hospital of Saint-Etienne, Saint-Priest-en-Jare
z, France 
Correspondence: J. bonsignore
Intensive Care Medicine Experimental 2020, 9(1): 000470

Introduction. Nebulization of various drugs is a common route of 
administration, particularly for intensive care patients under mechani-
cal ventilation (MV)(1). Nevertheless, despite frequent use, nebuliza-
tion practices in ICU are numerous, frequently led only by data from 
in  vitro studies(2). To investigate how we can improve our practices, 
we developed an ex vivo preclinical model of porcine respiratory tract 
(RT) to assess the regional aerosol deposition in MV conditions. The 
AIM of this study is to evaluate the impact of the type of ventilation 
mode and of nebulizer on the aerosol deposition in the RT.
Methods. The ex vivo respiratory model, used in this study, was pre-
viously validated (3) and, was composed of a porcine RT, placed in a 
sealed enclosure and mechanically ventilated through an endo-tra-
cheal tube connected to the trachea, with or without spontaneous 
ventilation according to the condition. The model was set in 30° pro-
clive. It was ventilated with two modes: pressure support volume (PSV) 
or volume controlled (VC) and we compared a jet nebulizer (JN) and a 
vibrating mesh nebulizer (VMN) in each mode filed with 99mtechne-
tium-labeled diethylene-triamine-penta-acetic acid. The nebulizer was 
set 15 cm upstream the Y-piece in the inspiratory limb. For each condi-
tion we used au heated humidifier. We used a gamma camera acquisi-
tion to quantify the deposited fractions in each part of the setting.
Results. The model was setup 3 times for each condition. The depos-
ited fractions in each component were determined thanks to scintigra-
phy images and lead to the Fig. 1. For PSV (PART A), deposited fractions 
reached respectively (results express in % of nominal dose, JN then 
VMN: 11% (± 3%) and 39% (± 8%) in inspiratory limb (IL), 2% (± 1%) 
and 2% (± 0%) in the endo tracheal tube (ETT), 9% (± 2%) and 47% 
(± 7%) in RT, 10% (± 3%) and 8% (± 2%) in expiratory limb (EL). For VC 
(PART B), deposited fractions reached: 11% (± 4%) and 22% (± 16%) in 
IL, 2% (± 0%) and 2% (± 0%) in ETT, 13% (± 5%) and 55% (± 7%) in RT, 
5% (± 0%) and 18% (± 8%) in EL.
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Conclusion. This study shows that, other conditions being similar, the 
type of nebulizer can modify the deposited fraction in the RT from 9% 
for JN to 47% for VMN in PSV and from 13 to 55% respectively in VC. 
Moreover, the data are in accordance with literature for the impact of 
ventilation mode which finds a better deposition of the aerosol for VC 
than in PSV (4). However, in VC literature showed that the patient must 
be more sedated which increase the risk of ventilated acquire pneu-
monia or prolonged ventilation time. These data are preclinical and it 
is their principal limitation, needing clinical trials to be confirmed.
The ventilation mode impacts the aerosol deposition, as previously 
described in literature, other conditions being reproductive. But the 
major difference due to the choice of a VMN observed in this study 
must be taken in consideration by clinicians to optimize the nebuliza-
tion practices.
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Introduction. Extracorporeal membrane oxygenation (ECMO) is a 
highly sophisticated technique associated to improved survival in 
patients with severe acute respiratory distress syndrome (ARDS) and 
refractory hypoxemia and/or hypercapnia (1,2). Data about patients 
with severe SARS-CoV-2 infection managed with ECMO have been 
published (3,4), however, comparison of their characteristics and 
outcomes with patients treated with ECMO due to other causes is 
yet to be published.
Methods. Observational, retrospective, unicentric study in patients 
with ARDS managed with ECMO in an ICU that is Reference for 1.8 
million inhabitants with a mobile-ECMO service. SARS-CoV-2 cohort: 
patients with ARDS treated with ECMO between 15/03/2020 and 
01/12/2020. Non-SARS-CoV-2 cohort: patients with ARDS due to other 
causes treated with ECMO in the previous 12 months. Epidemiological 

and clinical variables before and during ECMO therapy were collected. 
Data are expressed as mean ± sd, median(IQR) and proportions. Com-
parison were performed using T-test, Wilcoxon rank test, chi-square 
and Fisher exact test.
Results.

Variable SARS-CoV-2, 
n = 21
Mean ± sd, 
median (iqr), 
n(%)

Non-SARS-
CoV-2, n = 16
Mean ± sd, 
median (iqr), 
n(%)

Mean differ-
ence (95% 
CI), %

P

Age 54 ± 10 48 ± 15 6(-14–2) Ns

Male 18 (85) 9 (56) 29 0.046

Risk factors
- Hypertension
- Diabetes
- COPD

7 (33)
6 (29)
2(10)

2 (13)
0 (0)
1(6)

20
29
4

0.019

Hospital admis-
sion to ICU 
days

3 (1–5) 2 (0–6) 1 (-2–5) Ns

NIMV pre-MV 6 (29) 0 (0) 29 0.019

NIMV days pre-
ECMO

5 (1–7) - - Ns

MV days pre-
ECMO

8 (5–12) 2 (1–5) 4 (1–7) 0.001

Tidal volume 
pre-ECMO (ml/
PBW)

6.8 ± 1 6.4 ± 1.3 0.4 (-1.2–0.4) Ns

Dring pressure 
pre-ECMO

15 (15–18) 16 (15–18) 1 (-2–4) Ns

PEEP pre-ECMO 14 (8–14) 10 (7–14) 2 (-5–0.4) Ns

Compliance pre-
ECMO

30 (24–32) 24 (17–30) 5 (-11–0.3) Ns

Prone pre-ECMO 21 (100) 14 (88) 12 Ns

Paralysis pre-
ECMO

21 (100) 16 (100) 0 Ns

P/F ratio pre-
ECMO

84 (74–89) 78 (65–99) 4 (-21–30) Ns

PaCO2 pre-
ECMO mmHg

63 (54–84) 62 (50–75) 5 (-19–9) Ns

SOFA pre-ECMO 5 (4–7) 7 (6–11) 3 (0.4–4) Ns

Veno-venous 
strategy

21 (100) 16 (100) 0 Ns

AKI 6 (29) 9 (56) 27 Ns

CRRT 6 (29) 8 (50) 21 Ns

On ECMO VAP 8 (38) 5(31) 7 Ns

Awake ECMO 12 (57) 8 (50) 7 Ns

Tracheostomy 9 (-42) 5 (31) 11 Ns

MV days 34 (18–40) 20 (14–40) 6 (-16–4) Ns

ECMO days 18 (8–30) 10 (7–16) 6 Ns

ICU days 34 ± 18 30 ± 17 4 Ns

ECMO survival 17 (81) 12 (75) 2 Ns

ICU survival 15 (71) 10 (62) 2 Ns

Conclusion. 1. Higher proportion of male, diabetes, use of NIMV and 
pre-ECMO MV days was found in SARS-CoV-2 chort. No difference in 
clinical charactertistics or outcome could be found.
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Introduction. Patients with COVID-19 disease requiring invasive 
mechanical ventilation frequently meet criteria of ARDS and benefit 
from protective ventilation (1, 2). The inspiratory gases humidifica-
tion system recommended when low tidal volumes and high res-
piratory rate are set is the heated humidifiers (HH) to minimize dead 
space impact and improve CO2 clearance (3). We report here the 
experience of two centres in Quebec City using different humidifica-
tion strategies and discuss the impact on ventilation efficiency.
Methods. We conducted a retrospective observational study 
including all intubated COVID-19 patients in the two designated 
COVID-19 centers for adults in Quebec City between March 23rd 
and June 6th 2020. In the Québec Heart and Lung Institute, HH (MR 
850, Fisher&Paykel, Auckland, New Zealand) were used to reduce 
instrumental dead space. In the CHU Québec-Laval University, HME 
(Hygrobac S, Medtronic, Minneapolis, MN, USA) were preferred for 
their filtering characteristics to prevent air contamination in case 
of accidental disconnection of the ventilator. In both centres, an 
electrostatic filter was placed at the expiratory port of the ventila-
tor. We collected informations about demographics and ventila-
tor data, total dead space, blood gases and outcome. Mechanical 
power was calculated with the following formula MP = 0.098 × RR 
x Vt x (Ppeak–(0.5 × DP))(4). Total dead space was calculated by the 
addition of endotracheal tube volume, HME internal volume (45 ml, 
when present), CO2 sensor (5 to 9 ml), closed suction system (9 ml), 
and physiologic dead space (~ 1.1 ml/kg PBW)(5).
Results. Twenty-six patients with confirmed COVID-19 were admit-
ted in ICU during the study period, among which 20 patients were 
intubated and included in the analysis. In total HH was used in 
14 patients and HME in 6. Fourteen over 20 patients were male, 
mean age was 60 ± 14 years, mean PaO2/FiO2 ratio at day one was 
156 ± 45 mmHg, all patients had PaO2/FiO2 ratio below 300.

The total calculated dead space in the HME group was 147 ± 11 ml 
and Vd/Vt was 33.7 ± 3%. By comparison, in the HH group, the 
total estimated dead space was 102 ± 14  ml leading to a Vd/
Vt of 26.7 ± 3%. The ventilator ratio was higher in the HME group 
(2.19 ± 0.6 vs. 1.61 ± 0.5). In the HME group, PaCO2 was higher (48.0 
vs. 42.3 mmHg), despite higher minute ventilation (171 vs. 145 ml/
min/kg PBW). Driving pressure (10.8 ± 3.7 vs. 9.9 ± 2.9 cmH2O) and 
mechanical power (30.0 ± 9.6 vs. 23.0 ± 6.5  J/min) were higher in 
the HME group. During the course of the hospitalization, HME was 
replaced by HH in 3 patients (50%) to increase alveolar ventilation 
because of acidosis associated with high plateau pressure.
Conclusion. The humidification strategy in COVID-19 patients may 
have significant impact for ventilatory efficiency. When instrumen-
tal dead space was minimized (with HH), alveolar ventilation was 
higher (lower PaCO2) despite lower minute ventilation.
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Introduction. Driving pressure (DP) has been proposed as a means to 
better titrate tidal volume and PEEP. It has gained utility together with 
tidal volume divided by predicted body weight (TV/PBW).
However, literature is scarce on whether TV/PBW is correlated with DP 
in passively breathing patients and, especially, in those in spontaneous 
breathing through a ventilator.
Objectives. We aimed to compare patients’ TV/PBW values with their 
DP values, in patients ventilated passively and those spontaneously 
breathing.
Methods. During one month, for each patient admitted to our non-
Covid19 polyvalent Intensive Care Unit, we measured their leg length 
and calculated their height using the Chumlea equation, to obtain 
their PBW.
Every weekday, we collected data from the ventilator to then calculate 
TV/PBW and DP. If the patient was spontaneously breathing, we cal-
culated delta Pooc to obtain transpulmonary driving pressure (tpDP).
Data was analyzed using Microsoft Office 365 Excel v16.0.13901.20148.
Results. Of the 84 records, only 32.1% (27) of measurements showed 
patients being ventilated below 8 mL/kg.
Although having this low incidence of protective TV/PBW, 83.3% of all 
records showed patients having a DP below 15.
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Of those being passively ventilated over 8 mL/Kg, 76% had a ΔP below 
15, while 95% of those with TV/PBW between 6 and 8 mL/Kg had a DP 
below 15.
In spontaneously breathing patients, of the 8 records of patients with 
TV/PBW below 8  mL/Kg, 62.5% were being safely ventilated with a 
DP below 15 and tpDP below 16. Yet, on those 12 with a TV/PBW over 
8 mL/Kg, 58.3% had both DP and tpDP within normal values.
Conclusion. Our results indicate that a safe DP can thus be attained 
not only with lung protective tidal volumes, but also with TV/PBW 
over the threshold.
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Introduction. Mechanical power values over 17  J/min have recently 
been shown to be associated with higher mortality in critically 
ill patients. Using predicted body weight (PBW) to normalize MP 
(norMP) has also been suggested as a measure to estimate injurious 
ventilation.
Currently, driving pressure (DP) and tidal volume (TV) normalized to 
predicted body weight are one of the main parameters to assess for 
injurious ventilation. However, the relationship between these cur-
rently used parameters and mechanical power and norMP has not 
been fully elucidated.
Objectives. Our goal was to estimate whether DP correlates with MP 
and norMP and whether it is superior to ventilation based on TV/PBW 
in predicting harm in patient ventilated under Pressure Control (PC).
Methods. During one month, for each patient admitted to our non-
Covid19 polyvalent Intensive Care Unit, we measured their leg length 
and calculated their height using the Chumlea equation, to obtain 
their PBW.
Every weekday, we collected data from the ventilator to then calcu-
late TV/PBW and DP. If the patient was ventilated in PC, we calculated 
MP using the equation proposed by Van der Meijden et al. and Becher 
et al. We also calculated norMP, as described by Zhang et al.
Data was analyzed using RStudio v1.4.1103.
Results. 65 records of patients while on PC were obtained.

DP was positively associated with MP and norMP values (Spearman 
correlation test rho 0,863 and 0,859 respectively, p-value < 0,05).
TV/PBW was also positively correlated, albeit lower, with MP and 
norMP values (Spearman correlation test rho 0,643 and 0,696, respec-
tively, p-value < 0,05).
Of the 12 records showing injurious DP values, 11 (91,6%) showed a 
MP over 17 J/min. Of the 45 records showing TV/PBW over 8 mL/Kg, 
only 10 (22,2%) had MP values over 17 J/min.
Conclusion. This small study shows that DP is superior to TV/PBW to 
estimate MP and norMP. As MP continues gaining evidence as a pre-
dictor of mechanical ventilation-associated mortality, mechanical ven-
tilation guided by DP seems superior to TV/PBW in estimating harm 
during mechanical ventilation.
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Introduction. Non-invasive ventilation (NIV)  is currently  a  strategy 
obviate the need for endotracheal intubation in patients with acute 
respiratory failure. NIV through a mask device is that higher levels of 
positive end-expiratory pressure (PEEP) may lead to mask intoler-
ance and air leaks around the sides of the mask. Helmet NIV may have 
several advantages over face masks including better tolerability and 
less air leaks. However, also NIV can cause lung injury from excessive 
negative pressure forces.  Invasive mechanical ventilation (IMV) is a 
lifesaving strategy for critically ill patients with coronavirus disease 
2019 (COVID-19). Optimal timing of initiation of invasive mechanical 
ventilation in patients with acute hypoxemic respiratory failure due to 
COVID-19 is unknown. In addition,the effect of intubation timing on 
the prognosis of critically ill patients with coronavirus 2019 (COVID-19) 
is not yet well understood.
Objectives. We examined the impact of time to intubation and use of 
NIV delivered by oro-nasal mask, full face-mask or helmet in COVID-19 
patients. Secondary outcomes included 28-day invasive ventilator-free 
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days (ie, days alive without mechanical ventilation), duration of ICU 
and hospital length of stay, and hospital and 28-day mortality.
Methods. Single-center prospective, observational study of 90 
patients with confirmed COVID-19 who require treatment for respira-
tory failure with NIV a) via oro-nasal masks b) via full face-mask and 
c) NIV via Helmet and admitted in a large, independent tertiary care 
medical center in Northern, Italy from November 2020 to April 2021.
Results. Among  88 patients admitted to the ICU, 87 received 
NIV:  17  (19.32%) were treated with  NIV  via oro-nasal masks, 29 
(32.95%) NIV via full face-mask and 41 (46.59%) NIV via Helmet. All 
patients received invasive mechanical ventilation (IMV).  Among 88 
COVID-19 patients with IMV, 56 (63.664%) died, and 32 (36.36%) sur-
vived and was discharged. The median age was 63.0  years (56.0—
69.5). The median period from the noninvasive mechanic ventilation 
(NIV) to intubation was 96 (24–192) hours in IMV survivors and 84 (36–
156) hours in IMV non-survivors (p = 0.72). The mortality odds ratio 
for each full increment of 1  h of NIV was 0.9996 (95%CI 0.99–1.005) 
P = 0.87.
Conclusion. In our analysis, all patients failed NIV trial and received 
IMV. The duration of NIV did not affect the mortality in our COVID-19 
population..
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Introduction. Obesity is a well described risk factor for developing 
covid related acute respiratory distress syndrome (C-ARDS). Morbidly 
obese C-ARDS patients are particularly difficult to ventilate as, even 
though initial respiratory system compliance is moderately impaired, 
applied airway pressures are often in the high non-protective range. 
The use of esophageal manometry can be particularly useful in this 
population with a decreased chest wall compliance, as it allows to 
separate lung from chest wall mechanics and thus target mechanical 
ventilation to transpulmonary instead of airway pressures.
Objectives. To study the usefulness of transpulmonary pressure moni-
toring to individualize PEEP settings and ventilatory support in mor-
bidly obese C-ARDS patients.
Methods. We studied morbidly obese patients(BMI ≥ 40)with the 
diagnosis of severe C-ARDS monitored with esophageal manom-
etry by means of a modified nasogastric catheter with a distal 
balloon(Nutrivent®).After radiologic confirmation of correct catheter 
positioning and adequate balloon air inflation, measurements were 
confirmed by a passive positive pressure occlusion test observed in 
the airway and esophageal pressure tracings of the ventilator(Servo-
U, Maquet Critical Care).Patients were ventilated with lung protec-
tive settings and submitted to an automated sequential recruitment 

maneuver combining a short recruitment maneuver(RM)in a PC mode 
followed by a decremental PEEP titration in a VC mode.Optimum PEEP 
was established according to compliance(2cmH2O above the PEEP 
level resulting in maximal compliance and according to the change in 
polarity of end-expiratory transpulmonary pressure(PLee)selecting the 
PEEP resulting in a PLee of + 2cmH2O).
Results. We included 7 morbidly obese patients (BMI 
48 ± 8,mean ± SD), man/woman 5/2;aged 50 (43–60) years,in this pre-
liminary analysis.All were ventilated in a PC mode and lung mechanics 
and ventilator parameters at baseline, during recruitment and at PEEP 
according to compliance and to PLee are presented in Table 1. A total 
of 21 sequential RM were analyzed.Mean inspiratory RM airway pres-
sures were 51 ± 5 cmH2O applied during 2  min. 56% of the applied 
RM airway pressure was dissipated in expanding the chest wall result-
ing in an end-inspiratory transpulmonary pressure of 32 ± 7 cmH2O 
(Table 1). Optimum PEEP according to compliance was 15.4 ± 4.6 and 
to PLee 16.3 ± 3.7 cmH2O (p = 0.12). Compliance, and airway plateau 
and driving pressures significantly decreased at both optimum PEEP 
levels compared to baseline conditions.On averagetranspulmonary 
end-inspiratory pressures were a 50% lower than the airway plateau 
pressures.Transpulmonary driving pressure was significantly lower 
than airway driving pressure at all studied conditions (Table 1).

Mechanics Base-
line

RM Post-RM
(C.dyn PEEP)

Post-RM
(PLee PEEP)

Baseline vs
C.dyn PEEP

Baseline vs
PLee PEEP

Plateau 
pressure(cmH2O)

29 ± 3 51 ± 5 24 ± 4 26 ± 4 P = 0.0001 P = 0.004

PEEP(cmH2O) 17 ± 4 36 ± 5 15 ± 5 16 ± 4 P = 0.06 P = 0.26

Driving 
pressure(cmH2O)

12 ± 2 15 9 ± 3 10 ± 3 P < 0.0001 P < 0.0001

T.Volume(ml/kg) 6.8 ± 1.4 - 6.1 ± 1.3 6.1 ± 1.3 - -

C. dyn(ml/cmH2O) 42 ± 15 - 51 ± 16 50 ± 17 P < 0.0001 P < 0.0001

PLei (cmH2O) 13 ± 3 32 ± 7 8 ± 3 10 ± 3 - -

PLee (cmH2O) 3 ± 2 17 ± 5 2 ± 3 3 ± 1 - -

Driving PL(cmH2O) 10 ± 3 15 6 ± 4 7 ± 3 0,0005 0,0004

Conclusion. Transpulmonary pressure monitoring was useful in 
the ventilatory management of morbidly obese C-ARDS patients. It 
helped to individualized PEEP, although non-significant there was a 
small difference between both compliance and PLee determined PEEP 
values indicating that there may are individual differences of clinical 
relevance. The large proportion of pressure needed to expand the 
chest-wall of these patients helps to identify the real pulmonary stress 
during recruitment and lung protective ventilation in these patients.
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Introduction. Despite rapid and extensive efforts made to study the 
emerging COVID-19 disease, pathophysiological conditions are still 
poorly understood. Non-targeted proteomics examines many proteins 
and could help to identify proteomic profiles that would allow us to 
know the biological mechanism in which they are involved and to 
delve into the pathophysiology of this disease, which would help to 
discover potential therapeutic targets.
Objectives. To characterize and quantify plasma proteins in COVID-19 
patients with moderate-severe ARDS at different evolutionary times.
Methods. Prospective, observational study of a cohort of patients 
with moderate-severe ARDS (PaO2/FiO2 < 200 mmHg) by SARS-CoV-2. 
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Demographic, clinical, evolutionary data (severity and mortality score) 
and plasma samples (MP) under study at admission (T0) and at 7 days 
(T1) are collected. Approved by the hospital’s CEIB. The MPs are ana-
lyzed in the Proteomics Service (UV) after being prepared in LC–MS/
MS in SWATH mode for data independent acquisition. By bioinfor-
matics (mixOmics) a multilevel multivariate approach is performed 
analyzing the internal variance considering significance an RDF < 1%. 
Quantitative variables are described as median (interquartile range) 
and qualitative variables as absolute values and percentages. The con-
tinuums are compared with the Student t and the categorical ones 
with the X2 test or Fisher test (p < 0.05) with the STATA 14 statistical 
package.
Results. 40 samples from 17 patients and 6 healthy volunteers were 
studied: severe ARDS 35.3%, moderate 64.7%, age 52 (46–64), males 
58.82%, BMI 30.86 (27.25–33.98), SAPS-3 45 (42–47), SOFA admission 
3 (2–3), Invasive Mechanical Ventilation (IMV) 53%, High-flow Nasal 
Oxygen (HFNO) 47%, ECMO 11%, Acute Kidney Injury 17%, mortality 
23.5%. The IMV group had significantly more SAPS 3, basal SOFA, more 
superinfections, greater use of vasopressors and longer stays than the 
HFNO group (p < 0,05). We identified > 385 proteins with RDF < 1%, 
with 40 being those that best discriminated T0 and T1 (Fig. 1), mainly 
participating in biological processes (Gene Ontology): neutrophil 
aggregation, zinc sequestration, triglyceride transport and lipoprotein 
and lipase regulation. The interactions between them are shown in 
Fig. 2.
Fig. 1. https:// we. tl/t- 0Gjiy dHx7g
Fig. 2. https:// we. tl/t- YIMEh OX1f2
Conclusion. The analysis allowed the identification of differential pro-
teins between the evolutionary times under investigation and their 
biological function and interactions were studied. In a second phase, 
their relationship with the evolution of the disease and their potencial 
use as biomarkers will be studied.
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Introduction. High respiratory drive leads to weaning failure in severe 
ARDS in ventilated COVID 19 patients and thus, probably increases ICU 
length of stay and worsens prognosis.
Objectives. To analyse the asociation of ketamine to standard seda-
tion in patients with high ventilatory impulse helped weaning dur-
ing the first days of mechanical ventilation of COVID-19 pneumonia 
patients in our intensive care unit.
Methods. We performed a 3-month prospective study (September 
2020-November 2020) of patients with severe COVID-19 pneumoniae 
under invasive mechanical ventilation (IMV) in our intensive care unit. 
From all IMV patients, we selected a small sample with early weaning 
maneuvers in the first 48 h and with a high respiratory drive/impulse 
(P0.1 > 6) after decreasing standard sedation and who needed to start 
of reintroduce neuromuscular blockers (NMBAs) in a maximum of 24 h 
to readapt the ventilation. In these patients, we added an infusion 
of 2 mg/kg/h of ketamine for a minimum of 24 h and a maximum of 
72 h. Weaning was reinitiated after 24–72 h maximum. Variables reg-
istered: sex, age, use of prone position in the first 24 h, use of NMBAs, 
mean time to extubation in these patients, death rate of all COVID-19 
patients and these sample.
Results. In 3 months, from 110 covid-19 patients under IMV in our ICU, 
we selected 25 patients for our study. Variables: men 18 (72%); mean 
age 57y (37–69); 13 (52%) patients needed prone position in the first 
24 h and 10 (40%) NMBAs; mean time to extubation 6.5 days (4–11), 
death rate 4 (16%), 2 with septic shock and 2 with cardiogenic shock. 
Death rate of global IMV covid 19 patients in these period was 38%.

Conclusion. In our sample, mean time to extubation was 6.5  days. 
Compared to the global IMV COVID 19 patients death rate in our ICU, 
our study patients had less mortality (16 vs 38%). Adding ketamine to 
standard sedation in patients with high ventilatory impulse during 
early weaning might be an efective tool to help in weaning process in 
these particularly patients, although our sample is small and there is 
no group control to compare results.
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Introduction. Intubation procedure in severe ARDS COVID-19 
patients is essential to prevent severe complications of critical hypoxia 
and thus, morbi-mortality.
Objectives. To analyse the use of videolaringoscopy for the intubation 
of patients with COVID-19 severe pneumoniae in our intensive care 
unit (ICU).
Methods. We performed a 8-month retrospective study (Agost 2020-
March 2021) of patients with severe COVID 19 pneumoniae under 
invasive mechanical ventilation (IMV) in our intensive care unit who 
where intubated with videolaryngoscopy Kalrstorz™. Variables reg-
istered: sex, age, APACHE II at admision, Cormack, duration of intu-
bation, use of Frova guide, no possibility for intubation, death rate 
during intubation if present.
Results. In 8  months, from 295 covid19 patients under IMV in our 
ICU, we registered 185 patients intubated with videolaryngoscopy. 
Variables: men 55 (64.7%); mean age 55y (28–76); mean APACHE II of 
19 ± 6.5; Cormack I and II 181 (61%), Cormack III 70 (24%), Cormack IV 
44 (15%); mean time of intubation procedure 15 s (5–72); Use of Frova 
guide in 17 (9%); 5 patients (3%) were impossible to intubate and 
needed emergent tracheostomy: 3 with high Cormack and severe cer-
vical artrosis and 2 with unknown laryngotracheal stenosis; no death 
were registered during technique.
Conclusion. The use of videolaryngoscopy for the intubation of severe 
hypoxemic covid 19 patients minimizes the time and thus the com-
plications in these particularly patients. In our sample, only in 3% the 
intubation was impossible and needed emergent tracheostomy. No 
death were reported during technique.
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Introduction. We recently started using Airway Pressure Release Ven-
tilation (APRV) in our polyvalent ICU, according to Time Controlled 
Adaptive Ventilation (TCAV) protocol proposed by Habashi and later 
by Zhou.
APRV, which resembles a CPAP mode with expiratory releases, was 
first used with these expiratory releases in a fixed time. TCAV is APRV 
with expiratory cycles adapted to the patient’s respiratory system, with 
potential benefits, namely in ARDS, atelectasis, sedation and vasopres-
sor dose requirements.
Medical and nurse staff had no previous experience with APRV or 
TCAV, hence formal review of our early experience was needed.
Objectives. Our aim was to study our polyvalent ICU’s early experi-
ence with TCAV and whether benefit was obtained from it.
Methods. We retrospectively analyzed the electronic clinical records 
of all patients admitted to our polyvalent ICU who were ventilated on 
TCAV for more than 2 h, between the 1st of January and the 30th of 
April of 2021. We excluded Sars-Cov2 positive patients.
TCAV was used according to the Habashi protocol, with an initial 
PHigh of 28–32 and Plow of 0 mmHg, TLow between 0,4 and 0,8 s and 
adjusted so that the end of expiration has a flow between 50 and 75% 
of peak expiratory flow, Thigh between 2 and 4  s and increased as 
soon as possible. Automatic tube compensation was not used. Maquet 
Servo U ventilators were used.
We searched for patients’ demographics, number of days while on 
invasive mechanical ventilation, date and reasons for starting and 
ending TCAV, ventilation modes before and after TCAV, FiO2, PO2, 
PCO2 before, 2 h and 6 h after initiating TCAV.
Data was analyzed using Microsoft Office 365 Excel v16.0.13901.20148.
Results. 8 patients were put on TCAV, of which only 5 had informa-
tion on their clinical records that could be used to correctly determine 
PaO2/FiO2 and PCO2 before and hours after TCAV was initiated.
Reasons for switching to TCAV included ARDS (1 patient), recurrent 
atelectasis while on PC (3), FiO2 > 60% of difficult weaning (3) and to 
gain experience with TCAV (1).
Reasons for switching from TCAV to another mode of ventilation were: 
patient-ventilator asynchrony (1 patient), weaning to CPAP (1), wean-
ing to Pressure Support (4) and lack of experience with TCAV (2).
The average number of days while on TCAV was 3 days.
Average PaO2/FiO2 before initiating TCAV was 156, with a decrease 
to 146 after 2 h, however there was an increase to 219 after 6 h. Aver-
age PCO2 before TCAV was 52,8 mmHg and of 45,4 mmHg after 2 h of 
TCAV.
No complications occurred during the period that the patients were 
on TCAV.
Conclusion. TCAV implementation in an APRV-naïve ICU is safe and 
can have a positive impact in PaO2/FiO2 and PCO2 values. ICU staff 
should consider waiting at least 6  h after TCAV initiation to assess if 
benefit exists in PaO2/FiO2 values.
Lack of experience was responsible for 25% of TCAV terminations, 
which shows that more formal training might be advised before 
implementing TCAV.
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Introduction. Flexible bronchoscopy is a frequently performed pro-
cedure in the critical care unit. Flexible bronchoscopes are typically 
reusable and therefore need high-level disinfection to prevent inad-
vertent spread of microbial pathogens from patient to patient. To 
overcome the process of disinfection, disposable bronchoscopes were 
developed.
Objectives. The aim of the study was to compare image clarity and 
handling performance of a reusable flexible bronchoscope (Storz8402 
2x, El Segundo, CA) to a disposable flexible bronchoscope (aScope 
3 Ambu, Glen Burnie, MD).
Methods. With IRB approval and after obtaining informed consent, 
a total of 12 critically ill patients, who needed to undergo bronchos-
copy, were enrolled in this  prospective, randomized, controlled, 
crossover study.  The view-clarity, image, and light -brightness of 
each bronchoscope was assessed by one unblinded and four blinded 
observers using offline video tapes. Flexibility and general ease of use 
was assessed by the operating observer. A visual analogue scale (VAS) 
from 0–100 was used for each measurement. Values above a VAS of 50 
were considered good, above 70 very good and above 90 excellent.
Results. Results from the operating observer: View-clarity with the 
disposable bronchoscope was 75 ± 12 and 80 ± 7 with the reusable 
bronchoscope (p = 0.06), Image was 73 ± 12 and 80 ± 8 (p = 0.01), 
respectively, light-brightness was 79 ± 13 and 80 ± 13 (p = 0.75) 
respectively. Flexibility was rated 87 ± 10 with the disposable bron-
choscope versus 74 ± 13 (p = 0.04) with the reusable bronchoscope. 
Lastly, general ease of use was rated 79 ± 15 versus 79 ± 11 (p = 1). 
Results from blinded observers rating video quality of the broncho-
scopes: View-clarity with the disposable bronchoscope was 53 ± 17 
and 71 ± 13 with the reusable bronchoscope (p < 0.01), Image was 
57 ± 15 and 73 ± 12 (p < 0.01), respectively, light-brightness was 
57 ± 18 and 75 ± 13 (p < 0.01) respectively.
Conclusion. The reusable bronchoscope was superior in terms of 
view-clarity, image quality and light-brightness compared to the dis-
posable bronchoscope. However, there was a significant difference 
in flexibility favoring the disposable bronchoscope. General use was 
rated equivalent between the compared bronchoscopes. The dispos-
able bronchoscope performed good in all categories and very good 
in flexibility and general use, rendering it a reasonable alternative to 
reusable bronchoscopes in the ICU environment.
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Introduction. Spain, like the rest of the world, has faced various waves 
of COVID during 2020. Different treatments were applied since the 
beginning of the pandemic. The continuous analysis of the infection 
course, has changed during admission to intensive care units (ICU).
In our unit, different protocols were used between the first and sec-
ond waves, taking into account the therapeutic recommendations and 
the expert committee. Specifically, the first wave included the use of 
Lopinavir / Ritonavir and Chloroquine, being replaced in the second 
wave by Emtricitabine / Tenofovir and Remdesivir. In both waves, the 
administration of Tocilizumab was available, its use being greater dur-
ing the first wave, although without reaching statistical significance (p 
0.053).
Objectives. Compare the demographic characteristics and prognosis 
of patients admitted to our ICU for COVID-19 pneumonia during the 
first wave (March-July) with those admitted during the second wave 
(August-December).
Methods. A prospective, observational, descriptive, cohort study with 
patients admitted to the ICU for COVID-19 pneumonia, during the first 
wave admitted from March-July 2020 and, the second, from August-
December. The demographic characteristics, comorbidities, treat-
ment, complications and mortality between the two pandemic waves 
were studied.
Results. Seventy-two patients were included, 26 during the first wave 
and 46 in the second. Males predominated, 61.5% vs 73.9%. The most 
associated comorbidities, in both periods, was arterial hypertension 
(65.4% vs 65.2%), diabetes mellitus (46.2% vs 34.8%) and overweight, 
according to BMI, (29.13 ± 3.38 versus 28.98 ± 4.25). There is a greater 
use of non-invasive mechanical ventilation during the second wave 
(p < 0.01) with a lower incidence of atelectasis (p < 0.01) and bronchial 
obstruction du ring the second wave (p = 0.055), without observing 
significant differences. in the appearance of other complications.

Conclusion. No significant differences were observed in the demo-
graphic characteristics, or in the comorbidities of the hospitalized 
patients, between the two waves. High blood pressure, diabetes and 
overweight were the most common risk factors. Finally, knowing the 
complications that these patients develop is fundamental in the ten-
dency to reduce the appearance of some such as endotracheal tube 
obstruction or atelectasis and the greater use of non-invasive ventila-
tion therapies.
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Introduction. Invasive MV is the gold standard treatment in patients 
with severe respiratory distress, including critically ill COVID-19 
patients.Local approach to improve critically ill COVID-19 patients’ 
management was performed using strict patient criteria for Intensive 
Care Unit (ICU) admission,  standard treatment for thromboembolism 
and a low-positive end-expiratory pressure (PEEP) strategy.
Objectives. The main objective was to report the effects of low-PEEP 
ventilatory strategy on P/F-ratio evolution during first three days of 
MV, also reporting the ICU length of stay (LOS), MV length and mortal-
ity rate.
Methods. Patients on invasive MV were treated with a PEEP adapted 
to ARDSnet table according to BMI (PEEP 10 cmH2O if BMI < 30 kg/m2, 
PEEP 12 cmH2O if BMI 30–50  kg/m2, PEEP 15 cmH2O if BMI > 50  kg/
m2). FiO2  was adapted to maintain a SpO2  greater than 92% and a 
PaO2 > 60  mmHg. A protective ventilation strategy (TV 6–8  ml Kg-1, 
Pplat < 30 cmH2O) with permissive hypercapnia (pH > 7.20) was 
adopted, with pronation cycles of 16-h.
Results. Seventy-nine critically ill COVID-19 patients were on invasive 
MV. Average applied PEEP resulted 11 ± 2.9 cmH2O for BMI < 30  kg/
m2, 16 ± 3.18 cmH2O for BMI > 30 kg/m2. No patient presented a BMI 
greater than 50  kg/m2.  After low-PEEP strategy application,  patients’ 
P/F ratio presented daily improvement from admission during next 
72  h (p < 0.001; CI 99%) that resulted statistically significant for each 
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single day after oro-tracheal intubation [Fig.  1]. Median ICU length 
of stay (LOS) was 15  days (10–28); median MV length was 12  days 
(8–26). The ICU mortality rate was 31.6%.
Conclusion. A low-PEEP management in COVID-19 patients on inva-
sive MV showed a rapid and progressive improvement in P/F ratio 
during the first 72  h. This approach appeared also to be associated 
with a shorter MV length and ICU LOS, as well as lower mortality rate 
compare to other trials, but studies were too heterogeneous to obtain 
significantly strong comparative results. A low-PEEP strategy could be 
beneficial at multiple level, but further studies are still necessary to 
confirm this hypothesis.
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Introduction. Acute respiratory distress syndrome (ARDS) is a fre-
quent cause of respiratory failure in the critically ill patient, viral eti-
ology stands out for its high mortality, close to 50% of cases. This 
syndrome is characterized by pulmonary edema of non-cardiogenic 
origin causing hypoxemia, which in most cases will require invasive 
ventilatory support. Adjuvant measures to invasive mechanical venti-
lation ( IMV) have been widely used as a protective mechanical ventila-
tion strategy. Prone positioning with 16 h sessions decreases mortality 
in patients with moderate and/or severe ARDS (1). Despite this, its use 
in routine clinical practice prior to the pandemic is less than recom-
mended and less than 50% of patients with an indication receive this 
technique (2). However, its use during the COVID-19 pandemic has 
reached rates of over 80%.
Objectives. To describe the characteristics of our patients admitted 
for COVID-19 pneumonia and the use of adjuvant invasive mechanical 
ventilation measures. Also, to analyze intra-ICU mortality.
Methods. Retrospective study including patients admitted to the 
ICU with a diagnosis of COVID-19 pneumonia during the pandemic 
period. Demographic data, severity scales, need for ventilatory sup-
port, VMI days, need for prone and repeat therapy, need for muscle 
blockers, and use of recruitment maneuvers were recorded. Results are 
expressed as mean (95% CI).
Results. 101 patients were studied, 81% male, 19% female, age 64.5 
(61.7–67.3) years, APACHE 14.24 (12.1–16.2), SAPSII 38.55 (35.1–43.9), 
SOFA 6 (5.28–6.7). 85% of our patients required IMV for 13.71 (10.3–
17.07) days. Of these, 28.6% required tracheostomy. A total of 52.4% of 
patients were treated with prone therapy, with a mean of 1.23 days to 
prone therapy from the day of admission. Almost 50% of the patients 
were prone on the first day of admission, the rest between the second 
and third day. Of the patients with prone positioning, 38% required 
1 or 2 sessions, the rest required 3 or more, with a maximum of 5 

sessions in 2.3% of patients. As for the use of neuroblocking agents, 
96% of the patients used them; it should be noted that this measure 
was used intermittently. Finally, the use of recruitment maneuvers 
was performed in almost 100% of the patients; these maneuvers 
were performed in an early and individualized manner, aiming for the 
maximum possible pulmonary re-expansion and its maintenance over 
time.
ICU stay was 16.5 (11.7–21.21) days. Mortality of all patients was 25% 
intra-ICU and 85% of those who were intubated and survived received 
prone therapy.
Conclusion. Covid 19 pneumonia causes severe ARDS in patients 
admitted to the ICU and in most patients hypoxemia refractory to the 
use of IMV (2). The use of adjuvant measures in ARDS in the specific 
case of COVID- 19 pneumonia helps us to achieve our objectives for 
a protective mechanical ventilation strategy for our patients: homog-
enize ventilation, minimize alveolar collapse and cyclic changes in 
transpulmonary pressure and provide the lowest Fio2. The use of mus-
cle blockers and recruitment maneuvers were used in almost 100% 
of patients requiring IMV. Prone therapy was performed in a high 
percentage of survivors without being able to establish its impact on 
mortality. It is worth highlighting the use of nitric oxide therapy (iNo), 
which is not available in our hospital and could improve mortality in 
our patients with combined strategies of the previous therapies (3).
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Introduction. Implementation of extracorporeal membrane oxygena-
tion (ECMO) in patients with severe hypoxemic respiratory failure due 
to SARS-CoV-2 infection has been challenged due to potentially scarse 
resources and doubt about its effectiveness. Demonstration of field 
results from ECMO centres is thus essential to mount sufficient evi-
dence for recommendation design.
Objectives. We report the characteristics and outcome of patients 
with severe SARS-CoV-2 pneumonia treated with venovenous ECMO 
support from one single referral centre in a large urban university 
hospital.
Methods. Retrospective review of prospectively collected data from 
a protocol driven ECMO program. Patients with a diagnosis of COVID-
19 and severe hypoxemic respiratory treated with ECMO support were 
included. From March 2020 to March 2021, we collected patient’s 
baseline characteristics, including clinical, respiratory and ventilatory 
parameters. Triage and ECMO run were started according to EURO 
ELSO criteria. Data is reported for survivors and non-survivors. Statis-
tical analysis was performed to compare discharged and deceased 
patients.
Results. A total of 51 patients were treated with ECMO support. We 
included forty-seven patients, excluding 4 patients from our final 
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report (3 still on ECMO run and 1 venoarterial ECMO due to cardio-
genic shock without respiratory failure). Mean age was 52 ± 11.9 years, 
72% were male. Most prevalent comorbidities were dyslipidemia 
(32%), obesity (19%), hypertension (17%), and type 2 diabetes (9%). 
Average SAPS II score was 36 ± 15, admission SOFA score 6 ± 3, and 
mean SOFA score on day 1 of cannulation was 7 ± 4. Of note, 17% were 
outreached from other hospitals. COVID-19 symptoms to ECMO can-
nulation was 15 ± 7 days. Oxygen therapy prior to ECMO included high 
flow nasal cannula (31% of patients) for an average of 5 days, noninva-
sive ventilation (33%) for 2  days and invasive mechanical ventilation 
(100%) for 6 days. Pre-ECMO PaO2:FiO2 ratio was 87 ± 4 mmHg, static 
compliance was 31 ± 4  mL/cmH2O, plateau pressure 25 ± 4  mmHg 
and driving pressure 14 ± 4  mmHg. Patients had an average ECMO 
run duration of 26 ± 19  days and ICU length of stay of 38 ± 20  days. 
ICU mortality was 27%. All other patients were discharged from the 
ICU and were alive after a mean follow-up of 126  days, apart from 5 
with undefined hospital outcome (2 still in the ICU, 3 in the ward). 
Patients  who survived were younger (49 vs 59  years,  p = 0.01), had 
lower SAPS II score (33 vs 44, p = 0.03), had shorter disease course (14 
vs 19  days,  p = 0.02), shorter time of mechanical ventilation before 
ECMO (5 vs 11  days,  p = 0.006) and higher lung compliance (33 vs 
22 mL/cmH2O, p = 0.01).
Conclusion. Our single centre experience revealed that venovenous 
ECMO support is safe and is associated with a high probability of 
survival in patients with the most severe forms of COVID-19 pneu-
monia.  Early cannulation showed a survival benefit and should be 
strongly considered in the relatively young with severe hypoxemia.
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Introduction. The COVID-19 (Corona virus disease 2019) pandemic 
poses an enormous challenge for the health care system around the 
world. There is an admission to ICU (intensive care unit) for invasive 
ventilation required in up to 16% of positive tested patients (Gras-
selli et al., 2020; Kluge et al., 2020). For accurate diagnostic of COVID-
pneumonia POCUS (point-of-care-ultrasound) is an essential tool 
(Xirouchaki et  al., 2011). The typic sonography findings in COVID–
pneumonia are the following (Peng et al., 2020):
Thickening of pleural line with irregularities
Increased occurrence of b-lines
Consolidations
The POCUS of pleural alterations has been well researched with regard 
to early diagnostic and acute risk stratification of COVID-pneumonia 
(Brahier et al., 2020; Mohamed et al., 2020). Alterations in patients with 
successful prolonged weaning from mechanical ventilations have not 
been studied so far, especially regarding longterm COVID syndrome 
(Mohamed et al., 2020; Mendelson et al., 2021).
Objectives. Aim of this study was the description of pleural alterations 
using POCUS in patients after prolonged weaning caused by COVID–
pneumonia. We scanned different POCUS patterns and compared 
them with the duration of ventilation and hospital stay, age, gender 
and pre-existing pulmonary conditions.

Methods. Between May 2020 and February 2021 we retrospectively 
investigated 30 patients with successful weaning from prolonged 
ventilation due to COVID-pneumonia who were required to the ICU. 
POCUS examination according to protocol was performed between 
the 5th and 15th day after weaning by three experienced ICU physi-
cians. The examination followed a modified BLUE and Rouby´s proto-
col consisting of twelve pleural zones (Lichtenstein and Mezière, 2008; 
Monteiro Pereira Jr. et al., 2020). For pattern distribution we developed 
the score system LUSS (lung ultrasound score) reaching 0 to 72 points 
as an amount of the B-sector (B-lines) and C-sector (consolidations, 
pleural thickening). For the statistical analysis regression analysis was 
applied.
Results. During the study period POCUS was performed on 30 
patients (22 male, 8 female) with a mean age of 71y. Median length 
of ventilation constituted 37,5  days. Pre-existing lung disease was 
present in 36% of patients. The median LUSS was 17 (2–18) and was 
worse in the anterior pulmonal zones. Consolidations and pleural 
thickening (median LUSS 11) were more present than B-lines (median 
LUSS 5). Performing the analysis no correlation between the duration 
of ventilation and the LUSS could be shown (p = 0.68). Splitted LUSS in 
C-sector und B-sector revealed no correlation to the ventilation dura-
tion either (pC = 0.71, pB = 0,65). There was no interaction of duration 
of ventilation and pre-existing pulmonary illness to LUSS (p = 0.64).
Conclusion. The main finding of the study was, that there had been 
no significant correlation between the duration of ventilation fol-
lowed COVID-pneumonia and the pleural alternations detected by 
ultrasound in patients after prolonged weaning. But COVID-typical 
changes could be detected in all patients who were successfully 
weaned. In conclusion there should be further studies regarding a 
follow-up POCUS at discharge. More patient characteristics and pre-
existing conditions could be considered.
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Introduction. COVID-19 pandemic has been a major challenge for 
ICUs worldwide, not only because of the large number of patients, 
but also because of the lack of knowledge in the initial management 
and treatment of the first critical patients admitted. The introduction 
of corticosteroids brought about a change in patients management. 
Now the difficult task of discerning which is the best therapeutic 
option and the optimal doses of the same is presented.
Objectives. To compare treatment with dexamethasone 20 mg every 
24 h for 5 days and methylprednisolone 500 mg every 24 h for 5 days 
in terms of days of ICU stay and days of mechanical ventilation (MV), in 
patients with severe COVID-19 pneumonia who required admission to 
the ICU and required MV.
Methods. A retrospective observational cohort study of patients 
admitted with severe COVID-19 pneumonia in our ICU between 
03/14/2020 and 12/21/2020.
During the study period, 122 patients were admitted, excluding those 
who took a different corticosteroid regimen and those who did not 
require MV during their admission.
The analysis was performed with ANOVA test for a single value, in 
which we wanted to calculate whether there was a significant differ-
ence between dexamethasone 20 mg/24 for 5 days and methylpred-
nisolone 500 mg/24 h for 5 days. The reason for using one treatment 
or the other is based on literature at that time. During the first and the 
beginning of the second wave, patients were treated with methyl-
prednisolone and later, based on data from new publications, this was 
replaced by dexamethasone.
Results. During the study period, 122 patients were admitted, 
including those who required MV and received the study treat-
ment, 76 patients. Thirty nine patients received dexamethasone, 
with a mean age of 60,74 (95% CI, 56,8–64,68) years old, PaO2/FiO2 
at admission 99,62 (95% CI, 86,9–112,33) and APACHE II score 15,46 
(95% CI, 14,08–16,85); 37 patients received methylprednisolone, 
with a mean age of 58,95 (95% CI, 55,71–62,19) years old, PaO2/FiO2 
at admission 109,97 (95% CI, 90,62–129,32) and APACHE II score 
18,38 (95% CI, 16,32–20,44). ICU stay in the group treated with dexa-
methasone was 22,64  days (95% CI, 16,56–28,72, p = 0,2488) and 
in the group treated with methylprednisolone 27,65  days (95% CI, 
21,8–33,49, p = 0,2488). Regarding days of MV, those treated with 
dexamethasone had 17,56 (95% CI, 12,13–23, p = 0,1663) days of 
MV and those treated with methylprednisolone had 23,02 (95% CI, 
17,63–28,42, p = 0,1663) days of MV.
Conclusion. We cannot conclude the superiority of one treatment 
over the other in the reduction of days of stay in the ICU, nor in days 
of MV, since there are no statistically significant differences, at least 
at the doses used in this cohort.
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Introduction. The Acute Respiratory Distress Syndrome secondary 
to COVID-19 (C-ARDS) has shown peculiar features, such as a higher 
respiratory system compliance (CRS) and a higher ventilatory ratio 
(VR) when compared to ARDS due to other aetiologies. In addition, 
C-ARDS-induced hypoxaemia might depend, at least in part, to 
alterations in pulmonary perfusion secondary to thrombotic phae-
nomena. Consistently, d-dimer plasma levels are usually elevated in 
these patients.
Objectives. We aim to explore the correlation between CRS, VR and 
plasma d-dimer in C-ARDS patients.
Methods. All adult C-ARDS patients admitted to intensive care 
unit in four Italian hospitals (Sacco Hospital, Milan; Infermi Hospi-
tal, Rimini; Ospedali Riuniti, Ancona; Sant’Anna Hospital, Ferrara) 
were screened. Invasively mechanically ventilated patients who met 
the Berlin ARDS diagnostic criteria were included in the database. 
Exclusion criteria were: absence of blood gas analysis or respira-
tory mechanics data within 24 hours from admission, spontane-
ous breathing at the time of inclusion, age < 18  years. Data were 
retrieved from digital patients records and included in a dedicated 
database. The need for informed consent was waived by local ethics 
committees. Data were checked for normality of distribution with 
Kolmogorov–Smirnov test. Given the non-normal distribution of 
all the variables but age, tidal volume and CRS Spearman’s Rho was 
used to assess between-variable correlations. Mann–Whitney U test 
or Student’s t test were for comparisons. CRS was measured under 
static conditions. VR was calculated as: [minute ventilation · paCO2] 
/ (ideal body weight · 100 · 37.5). Data are presented as either 
mean ± standard deviation, frequency (percentage) or median 
[1st—3rd quartile] according to their nature and distribution.
Results. Of the 130 patients included in the database, 46 met one 
or more of the above-mentioned exclusion criteria, leaving 84 for 
the analysis. The only significant correlations were those between 
CRS and paO2/FiO2 ratio (Rho 0.417, p-value < 0.001), and between 
VR and plasma d-dimer (Rho 0.481, p-value < 0.001). The study 
population was divided according to the population mean CRS into 
a higher and a lower CRS group (H-CRS and L-CRS, respectively). 
When analysing the two subgroups separately, only the correlation 
between VR and plasma d-dimer retained significance (L-CRS: Rho 
0.362, p-value 0.012; H-CRS: Rho 0.611, p-value < 0.001). Clinical and 
demographic features of the study population and between-group 
comparisons are reported in Table 1.

All patients Lower CRS Higher CRS p-value

Age (years) 61.93 ± 12.0 62.7 ± 13.1 60.8 ± 10.4  > 0.05

Male sex [n (%)] 68 (81.0%) 34 (70.8%) 34 (94.4%)  > 0.05

BMI (kg/m2) 28.3 [26.2—
31.1]

29.01 
[26.2–31.3]

27.7 [26.2–31.1]  > 0.05

SOFA score 8.0 [7.0—11.0] 8.5 [8.0–11.0] 8.0 [6.2–10.5] 0.042

pH 7.33 [7.2–7.39] 7.32 [7.26–7.38] 7.34 [7.29–7.39]  > 0.05

PaCO2 (mmHg) 47.0 [42.2–53.7] 47.0 [43.0–54.0] 47.0 [42.0–52.7]  > 0.05

PaO2/FiO2 ratio 114 [ 92—165] 106 [82—148] 130 [109–181] 0.01

VT (ml/kg IBW) 7.4 ± 1 7.5 ± 1 7.2 ± 0.8  > 0.05

Respiratory rate 
(bpm)

18 [16—20] 18 [16—20] 18 [16—20]  > 0.05

PEEP (cmH2O) 10.0 [8.0—12.0] 10.0 [8.0—12.0] 12.0 [10.0–12.0]  > 0.05

CRS (ml/cmH2O) 45.1 ± 13.0 36.0 ± 6.4 57.2 ± 9.1  < 0.001

Haematocrit (%) 37.9 [34.0—
40.2]

36.0 [32.0 39.1] 38.1 [34.7—
41.0]

0.046

C-Reactive Pro-
tein (mg/L)

110.4 [37.9 
-232.8]

176.9 [45.4—
244.5]

83.0 [22.3—
182.8]

 > 0.05

Conclusion. Our data show that, in C-ARDS patients, a relationship 
between VR and plasma d-dimer exists, albeit weak to moderate. 
However, the correlation between these two variables becomes 
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stronger when analysing separately H-CRS patients. This could point 
out the role of impaired efficiency of ventilation in the pathophysi-
ology of COVID-19-related respiratory failure, especially in those 
patients with a higher CRS. In addition, d-dimer might prove helpful 
to identify patients at higher risk of decompensation due to high VR.
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Introduction. In 2020, COVID 19 disease spread and became a 
global health problem. Intensive Care Units (ICU) have hughely 
increased the number of patients admitted due to pneumonia and 
acute respiratory distress syndrome (ARDS). In this context, High 
Flow Nasal Cannula (HFNC) has been considered an option to sup-
port respiratory failure to provide not only higher concentration but 
also higher flow of oxygen to treat hypoxemia. Before the COVID-19 
pandemic, studies demonstrated that HFNC could avoid orotraqueal 
intubation (OTI) and reduce mortality. The present study examines 
whether HFCN can be consider an option in treatment for hypox-
emia in COVID-19 patients admitted in ICU and if its failure could be 
related to obesity, based on a Body Mass Index (BMI) over 30.
Objectives. Firstly, knowing if HFNC can avoid OTI in patients with 
ARDS due to COVID-19 pneumonia. Secondly, to see if HFCN failure 
is related to BMI.
Methods. This single center descriptive restrospective study is been 
realized in Hospital Clínico de Santiago de Compostela (Spain), and 
has analyzed at this moment 159 patients admitted in ICU. Data col-
lection included the respiratory support at the admission and the 
BMI. Data analysis was made through SPSS statistics with Pearson’s 
Chisquare test.

Results. 159 patients were admitted in ICU with ARDS requiring 
oxygen support due to respiratory failure. At the time of admission, 
85 (53%) were treated with HFNC, 74 (47%) required OTI.
In the HFNC subgroup, 75 (88%) of those patients needed OTI and 
mechanical ventilation: 18 (21%) patients in less than 1 h; 61 (72%) 
in less than 1  day. Criteria for OTI and mechanical ventilation were 
regular: refractory hypoxemia and tachypnea despite of non-inva-
sive respiratory support.
89 patients, over de 159 included in this study, had overweight, 
considering it a BMI > 30. In only the subgroup of patients treated 
with HFNC, 50 patients (60% of the subgroup) had a BMI > 30, in 43 
of those patients, the 86% of the patients with a BMI > 30 supported 
with HFNC, presented hypoxemia and tachypnea, requiring OTI, 
almost all of them in the first hour (38 patients over 43).
To summarize, 149 (94%) patients received mechanical ventilation 
and 89 were obese.
Conclusion. ARDS caused by COVID-19 requires OTI and mechani-
cal ventilation in most of the patients admitted in ICU. While, more 
data is required to confirm a relation between BMI and HFNC failure. 
Besides, HFNC support is likely to fail the very first hour in patients 
with obesity.
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Introduction. The COVID-19 pandemic has raised an urgent need 
for adequate protective measures during high-risk aerosol-generat-
ing procedures such as endotracheal intubation (ETI). Current clini-
cal guidelines for airway management encourage clinicians to focus 
on using appropriate contact and airborne precautions. The Airway 
Shield™ is a new and cost-effective barrier device that protects medi-
cal staff during intubation while facilitating the procedure itself, in 
contrast to other available alternatives such as barrier enclosures (‘aer-
osol boxes’).
Objectives. To conduct a randomized cross-over trial to determine 
whether intubation with the Airway Shield™ is non-inferior to stand-
ard intubation. We hypothesized that endotracheal intubation with 
Airway Shield™ in a mannequin model results in similar first-pass suc-
cess rates and intubation times when compared to endotracheal intu-
bation without the device.
Methods.

https://doi.org/10.1186/s13054-020-03253-2
https://doi.org/10.1016/S1473-3099(20)30434-5
https://doi.org/10.1016/S1473-3099(20)30434-5
https://doi.org/10.1164/rccm.202002-0373LE
https://doi.org/10.1001/jama.2012.5669
https://doi.org/10.1001/jama.2012.5669
https://doi.org/10.1183/13993003.00892-2020
https://doi.org/10.1183/13993003.00892-2020
https://doi.org/
https://doi.org/10.1016/j.medin.2020.03.005


Page 135 of 258  ICMx  2021, 9(Suppl 1):51

We conducted a randomized cross-over trial to test feasibility of 
endotracheal intubation (ETI) with a MacIntosh laryngoscope and Air-
way Shield™ compared to standard of care (MacIntosh laryngoscope) 
in a manikin model (AirSim, TruCorp®). Primary endpoints were intuba-
tion time and success rate. Participants included 15 anaesthesiologists 
(10 females, 5 males) from the Hospital Universitario Araba (Vitoria, 
Spain) with no previous experience with the device. Participants were 
randomized to start with (9) and without (6) the Airway Shield™. 3 
attempts with and 3 without the device were made by each partici-
pant (total intubations = 90).
Results. 45 intubations were carried out with each method. The mean 
time for ETI with the Airway Shield™ and MacIntosh Laryngoscope 
was 4,9 sg [2–9] compared to 9,6 sg [3–43] for ETI without the device 
(p < 0,001). The ETI success rate was 100% with both methods. Finally, 
participants scored the feasibility of intubation with Airway Shield. On 
a scale of 0–10, six gave Airway Shield™ 10 points (very feasible), three 
gave it 9 points, and six 8 points. Regarding ease of intubation, par-
ticipants gave Airway Shield™ a mean of 9/10 points compared to 8/10 
without Airway Shield™.

Conclusion. The Airway Shield™ is a cost-effective, safe, and innova-
tive solution for avoiding clinician exposure to aerosols and droplets 
during airway management. This study demonstrates that it facilitates 
laryngoscopy by reducing intubation times in a mannequin model.
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Introduction. Post-extubation stridor is an uncommon entity in criti-
cal ill patients, with a global incidence of < 10% in the Intensive Care 
Units. It however implies more re-intubations; more days of mechani-
cal ventilation and longer hospital stay.
Objectives. To establish the incidence and main risk factors of post-
extubation stridor in the critical ill patients affected by Sars-CoV2.
Methods. An observational retrospective study in an Intensive Care 
Unit of a Spanish University hospital, between December 2020 and 
March of 2021.
Patients included were diagnosed with an acute respiratory failure due 
to COVID 19 pneumonia and developed stridor during ICU stay.
We collected demographic data (age, sex), comorbidities (arterial 
hypertension, previous pulmonary pathology, dyslipidaemia, diabetes 
mellitus and obesity), days of ICU stay and days of endotracheal intu-
bation, neuromuscular blockers and pronation manoeuvres, treatment 
with corticosteroids, need of reintubation and mortality.
Results. From the 112 COVID-19 patients accepted in our ICU during 
the chosen period, we analysed 8 cases of stridor (7.14%). The mean 
age of our sample was 61.63 ± 8.23  years. The demographic data is 
shown in the table below.

YES NO %

Sex ♀ 7 1 87.5%

CV medi-
cal 
history

Hypertension 3 5 37.5%

Obesity 5 3 62.5%

Dyslipidaemia 3 5 37.5%

Mellitus diabetes 0 8 0%

Pulmonary medical 
history

Asthma 2 6 25%

COPD 0 8 0%

Tobacco 1 7 12.5%

100% of the patients required intubation with no complications asso-
ciated and on the first try.
8-gauge tubes with subglottic aspiration were used in the 87.5% of 
the patients (8/7). 4. patients required pronation manoeuvres; neuro-
muscular blockers were used in the 75% of the patients with a median 
of 2.5 ± 0.82 days.
The mean number of days of endotracheal intubation was 8.88 ± 2.8. 
50% of the patients had completed treatment with corticosteroids 
(Dexamethasone 6–10 mg/day during 10 days).
Due to stridor, 4 of 8 patients (50%) were reintubated, during 5.25 days 
on average. 100% of the patients received high dose of corticosteroid 
therapy (> 1 mg/Kg/day). Only 1 patient was tracheotomised. The aver-
age stay in ICU was 13.87 ± 2.67  days, with no relationship between 
the need of reintubation or the conservative treatment ( p 0.272) All of 
our patients were discharged of ICU.
Conclusion. In our sample, the number of cases of stridor was less 
than the literature cases, probably due to performing tracheostomy 
early, specifically at the 10th-12th days of intubation.

https://airwayshield.com
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In our study, we found a higher frequency of stridor in women 
between 55–65  years, with hypertension and/or obesity. We found 
no relationship between stridor and complications in the intubation 
technique, in pronation manoeuvres or neuromuscular blockers. There 
was no relationship between active corticosteroid therapy and need of 
reintubation. Stridor extended ICU stay in all the patients. We found no 
differences in mortality.
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Introduction. Acute respiratory distress syndrome (ARDS) in patients 
with SARS-COV2 infection has been related to a remarkable mortal-
ity rate affecting thousands of people worldwide. The prone position 
is one of the most relevant non-ventilatory strategies intended to 
improve oxygenation. However, clinical results are still on the path to 
achieve ways to optimize and standardize those strategies with the 
hope to decrease mortality and poor functional outcomes.
Objectives. This study aims to identify if PEEP titration right before the 
change of position from prone to supine is related to better oxygen 
levels measured by the Pao2/FiO2 relationship 4 h after supination.
Methods. A prospective observational study comparing patients who 
did not receive PEEP titration vs patients who received PEEP titration 
at a University Hospital in Bogota, Colombia. At least two mmHg of 
PEEP right before supination after a complete cycle of prone position 
guided by the institutional protocol of 16 to 24  h was considered in 
the "PEEP titration group". A bivariate analysis was done to identify 
if the pre-supine PEEP titration is related to better oxygen indexes, 
shorter stay, and mortality.
Results. 29 patients in the "PEEP titration group" (PTG) and 22 patients 
in the "control group" (CG) were included for analysis. Mean age was 
70 years old (SD 10 years), 60% male, median SOFA score was 4 points 
in both groups (IQR 2–8). Radiographic patterns for PTG: mixed 43%, 
ground-glass opacification 20%, alveolar pattern 17%, consolida-
tion 10%; for CG: mixed 50%, alveolar pattern 37% and ground-glass 
opacification 12.5%. 100% of the patients of both groups received 
neuromuscular blockade at the time of evaluation. Arterial blood gas 
analysis at pre-supine and control 4 h later in the supine position was 
as follows: PTG PaO2/FiO2 195 (SD 40), PaCO2 46 (SD 11), PaO2/FiO2 
control 200; CG: PaO2/FiO2 197 (SD 42), PaCO2 42 (SD 8), PaO2/FiO2 
control 177. In the bivariate analysis, there were no significant differ-
ences in terms of mortality. However, an absolute variation change in 
PaO2/FiO2 favours PTG and less time of invasive mechanical ventila-
tion (14 vs 18.5 days), and lesser length of ICU stay (16 vs 20 days).
Conclusion. Most favourable parameters of mechanical ventilation 
support are mandatory in every ICU setting as COVID-19 units. PEEP 
titration to an optimal level before the change of position from prone 
to supine seems to be related to less time requiring invasive mechani-
cal ventilation, fewer prone cycles, and shorter length of ICU stay. 
These results need to be evaluated in greater trials.
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Introduction. There is limited evidence about chronic impairment in 
the respiratory function in patients that recovered from COVID-19. In 
particular, it has not been examined if the need of different intensity of 
care correlates with the degree of chronic dysfunction.
Objectives. To assess differences in the respiratory test performance 
at 6 months from COVID-19 diagnosis among patients never hospital-
ized and patients hospitalized receiving different respiratory support.
Methods. We identified all patients recovered from COVID-19 with no 
previous chronic respiratory disease that received 6 months follow-up 
at the pneumology department of Infermi Hospital, in Rimini (North-
ern Italy). We classified patients as hospitalized and not hospitalized 
with mild pneumonia. Furthermore, hospitalized patients were classi-
fied according to the respiratory support: oxygen mask, CPAP or high-
flow oxygen, mechanical ventilation (MV). All patients performed the 
walking test and spirometry. Results among groups were compared 
using the ANOVA test and a generalized model was used to examine 
the walking test results among groups.
Results. We enrolled 122 patients, 68 (55.7%) male, with a median 
age of 65 (IQR: 51–72) (table). Diffusion capacity of the lungs for car-
bon monoxide (DLCO) showed a clinical significant impairment in all 
groups of patients with a statistically significant difference among the 
groups (p = 0.002). Patients receiving MV showed the lowest DLCO 
(Figure). On the contrary, the forced ventilatory capacity (FVC) was 
above the normal expected value in all patients. During the walking 
test, the change in the peripheral oxygen saturation but not the Borg 
score was statistically significant in all the groups (p < 0.001).

Descriptive variables

not hospital-
ized
(n = 48)

oxygen
(n = 25)

CPAP/HFNC
(n = 32)

mechanical 
ventilation
(n = 17)

age, median 
(IQR)

54 (37–68) 73 (67–80) 65 (54–70) 65 (55–71)

smokers 5 (10%) 2 (8%) 1 (3%) 0 (0%)

ex-smokers 15 (31%) 9 (36%) 11 (34%) 6 (35%)

no smokers 28 (58%) 14 (56%) 21 (65%) 11 (65%)

https://doi.org/10.5492/wjccm.v5.i2.121
https://doi.org/10.1016/j.bja.2020.09.042
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Respiratory test results

not hospi-
talized
(n = 48)

oxygen
(n = 25)

CPAP/HFNC
(n = 32)

mechanical 
ventilation
(n = 17)

ANOVA
p-value

FVC % (SD) 109 (17) 103 (21) 102 (17) 101 (18) 0.231

DLCO % 
(SD)

73 (16) 62 (20) 66 (18) 55 (13) 0.002

Distance 
WT, m 
(SD)

454 (111) 384 (128) 454 (98) 401 (149) 0.066

SpO2 
baseline, 
% (SD)

97.6 (1.1) 96.2 (1.5) 96.6 (1.3) 96.8 (1.2)  < 0.001

SpO2 
minimal, 
% (SD)

95.3 (1.1) 93.6 (2.4) 93.8 (2.9) 93.2 (2.7) 0.005

Borg 
baseline, 
n (SD)

0.36 (0.86) 0.33 (0.97) 0.07 (0.25) 0.18 (0.43) 0.324

Borg end, n 
(SD)

2.63 (1.45) 2.57 (1.32) 2.38 (1.25) 2.49 (1.18) 0.887

Conclusion. Among patients recovered from COVID-19, our findings 
suggest impairment in lung oxygenation but not restrictive lung dis-
ease regardless of the need of hospitalization. However, the severity 
of the DLCO impairment correlated with the intensity of care received.
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Introduction. Waveforms-based algorithms have been developed to 
automatically detect patient respiratory activity and to guide ventilator’s 
triggering and cycling.
Objectives. To assess the performance of an automated waveform-
based software (IntelliSync +) available on G5 and C6 ventilators (Ham-
ilton Medical, CH).
Methods. In 13 patients under PSV, IntelliSync + (IS +) was compared 
to standard triggering and cycling-off (ST) with default setting (2L/min 
and 25% peak inspiratory flow, respectively). Assisted breaths (AB) were 
classified as well, acceptably or poorly assisted (WA, AA, PA) as follows. 
WA: trigger delay (TD) shorter than 100 ms and either early cycling (EC) 
or cycling delay (CD) shorter than 100  ms. PA: TD longer than 300  ms 
and/or either EC longer than 100 ms or LC longer than 300 ms. AA: all 
the other breaths. The asynchrony index (AI) was calculated as the sum 
of the major asynchronies (auto triggering (AT), double triggering (DT), 
ineffective efforts (IE), reverse triggering (RT)) plus the poorly assisted 
breaths (PA), on the total breath number (patient and machine trig-
gered). AB were classified as optimally triggered, triggered with accept-
able or severe delay according to TD (< 100, 100–300, > 300  ms). AB 
were classified as optimally cycled, cycled with acceptable, severe delay 
or early cycled according to either CD (< 100, 100–300, > 300  ms) or 
EC > 100 ms.

Results. AI was significantly lower with IS + ( Table  1, Fig.  1). This was 
mainly explained by a better inspiratory synchronization of assisted 
breaths. TD was significantly shorter (137 [116–199] vs 180 [162–227] 
ms; p = 0.02) and optimally triggered breaths were more than doubled 
with IS + compared with ST. The percentage of IE and AT was similar 
and extremely low with both ST and IS + . CD was not different (IS + vs. 
ST: 160 [131–231] vs. 129 [70–316]), but an acceptable CD was more fre-
quent with IS + .

Standard Intellisync + p value

Asynchrony Index (%) 36.3 [9–69.5] 16.9 [4.3–39] 0.0303

Ineffective Efforts (%) 2.0 [1.0–5.5] 1.1 [0.0–3.5] 0.7537

Auto Triggering (%) 0.3 [0.0–3.4] 0.0 [0.0–3.5] 0.6744

Well assisted breaths (%) 2.7 [0.6–15.3] 7.1 [1.3–28.7] 0.1401

Acceptably assisted 
breaths (%)

68.4 [37.7–80.6] 69.6 [60.0–81.0] 0.3967

Poorly assisted breaths (%) 21.2 [3.6–62.3] 9.0 [2.6–29.7] 0.1240

Optimal triggering (%)* 13.5 [6.2–17.1] 28.9 [11.0–44.5] 0.0043

Acceptable trigger 
delay (%)*

76.3 [73.0–79.5] 63.0 [45.7–71.7] 0.0052

Severe trigger delay (%)* 9.4 [0.6–20.2] 3.4 [0.4–14.4] 0.1823

Optimal cycling (%)* 38.4 [9.9–87.2] 21.5 [9.0–56.3] 0.4326

Acceptable cycling 
delay (%)*

18.6 [9.7–38.4] 58.8 [15.2–78] 0.0107

Severe cycling delay (%)* 1.9 [0.0–29.4] 4.1 [0.5–19.2] 0.8139

Early cycling (%)* 0.0 [0.0–1.7] 0.0 [0.0–3.3] 1.000

Conclusion. In a small population of ICU patients undergoing inva-
sive assisted mechanical ventilation, waveform-based algorithms 
improved patient-ventilator interaction compared to default settings.
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Introduction. COVID-19 causes acute respiratory distress syndrome 
an important percentage of the patients require ICU admission and 
most of them precise invasive mechanical ventilation to treat hypox-
emia, being the mainstay of supportive therapy. Several strategies 
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for ARDS have been evaluated including prone positioning which is 
one of the most effective interventions and associated with survival 
improvements. Prone positioning frequently leads to an improvement 
of gas exchange mainly due to a better overall ventilation/perfusion 
matching also related to a decrease in ventilator-induced lung injury 
due to a more uniform distribution of volume and distending forces.
Objectives. Describe the epidemiological features and premorbid 
clinical characteristics of patients admitted to our ICU for SARS-Cov2 
pneumonia and who have required at least one prone cycle during 
their admission. Also describe the ventilatory parameters that have 
been established and the changes after the prone position, as well as 
the changes in the oxygenation parameters of the patients.
Methods. Descriptive study carried out in the ICU of the Virgen de las 
Nieves hospital in Granada. Forty-four patients out of the total of 200 
admitted to the ICU with diagnosis of SARS-Cov2 pneumonia between 
1 of January 2021 and 31 March 2021 and who required intubation 
and a prone position during their admission were included. Epide-
miological characteristics on admission have been collected. Subse-
quently, the parameters of oxygenation of the patients were noted 
prior to prone positioning, after it and at 24 h. It has also been speci-
fied if any complications derived from the prone are observed, and the 
mortality of the patients included in the study. We considered that a 
prone responder is one in which there is an increase in PaO2/FiO2 at 
24 h greater than 20%.
Results. Of the 44 patients studied, 54.5% are men with a mean age 
of 60 years with a mean score on the APACHE scale of 11.59 being the 
most prevalent risk factors overweight (88.63%), diabetes mellitus 
(36.4%), arterial hypertension (47.7%) and previous respiratory dis-
eases (20.5%).
All patients have required at least one prone cycle during admission, 
of which 81.8% meet the criteria for responders. Of those requiring 
a second prone cycle, 24 patients, 79.2% are responders. 16 patients 
required a third prone cycle with a total of 62.5% responders, 7 
required a fourth cycle with a response rate of 57.1%, and finally only 3 
patients required a fifth prone cycle with 33.3% responders.
The only secondary effect reported was facial edema. Of the total of 
those studied, 34.1% die during their stay in the hospital.
Conclusion. The most prevalent factors among the patients included 
are overweight, diabetes and hypertension. Prone positioning is a 
secure strategy of treatment which achieves an improvement in oxy-
gen exchange in a high percentage of patients. This achievement 
decreases with further cycles of prone.
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Introduction. Severe COVID-19 is associated with a significant risk 
of severe respiratory failure, need for ICU support and death. There 
remains uncertainty as to whether non-invasive support such as high 
flow nasal oxygenation (HFNO) or non-invasive ventilation (NIV) is 
preferable to immediate mechanical ventilation (MV)1,2.
Methods. We analysed all severe COVID-19 patients admitted to our 
large tertiary university ICU during the UK’s ‘2nd wave’ over a 14-week 
period from Oct 2020. All patient data was contemporaneously cap-
tured by an eMR system and were subsequently anonymised and ana-
lysed. Any nosocomial COVID-19 was excluded.
Results. Of 80 patients treated for COVID-19, 72 met inclusion criteria. 
Demographic and clinical factors are shown in the table. Initial mode 
of support was HFNO for 32 patients, NIV for 13 patients and MV for 27 
patients. Of those starting on HFNO, 11 (34%) ultimately received MV 
(8 as next escalation, 3 following NIV). Of those starting NIV, 9 (69%) 
ultimately received MV (8 as next escalation, 1 having been stepped 
to HFNO first). The median duration of MV for those initially managed 
with non-invasive modes was longer 15d (IQR 10) vs initial MV cohort 
10d (IQR 17), but with a lower crude mortality of 50 vs 66%. Suspected 
VAP, pneumothorax and tracheostomy occurred more frequently in 
those ventilated immediately on admission.
Conclusion. Although non-invasive support was associated with 
frequent progression to invasive mechanical ventilation, espe-
cially amongst patients in receipt of NIV, we did not find a signal to 
increased mortality or complications of ventilation amongst this dete-
riorating group.
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Introduction. Neuromuscular blocking agents (NMBA) has been 
suggested as an adjunctive therapy for in ICU mechanically venti-
lated patients due to three potential benefits: eliminate ventilator-
patient dyssynchrony, facilitate lung protective ventilation and 
improve oxygenation. Because hypoxemia is the hallmark charac-
teristic of the coronavirus disease 2019 (COVID 19), based in acute 
respiratory distress syndrome (ARDS) RCTs there was an increased 
use of NMBA in ICU worldwide in severe COVID 19 patients, beyond 
the 24 ± 48 h recommended by most guidelines.
Objectives. To describe the clinical features of severe COVID 19 
patients subject to more 24 h NMBA infusions.
Methods. Retrospective analysis of severe COVID 19 patients, admit-
ted to the ICU of a public hospital in Portugal, between March 2020 
to March 2021. We selected all mechanically ventilated patients sub-
jected to NMBA infusions for more than 24 h. Punctual or less of 24 h 
NMBA infusions were not considered.
Results. We identified 72 patients subject to NMBA more than 24 h. 
Thirty-seven (51.4%) patients died. The mean age was 61.1  years. 
Male sex was observed in 70.8% (n = 21). The mean comorbidities 
were 1.75: hypertension and diabetes mellitus were the most fre-
quents 65.3% (n = 47) and 43.1% (n = 31), respectively. The mean of 
APACHE II and SAPS II score were 18.09 and 41.7. Hypoxemia meas-
ured by the PaO2/FiO2 ratio at admission was less than 100 mmHg 
in 59.7% (n = 43) of the patients. The two subsequent evaluations 
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showed PaO2/FiO2 ratio less than 100  mmHg in 50% (n = 36) and 
41.7% (n = 30). After 24  h of ICU admission the PaO2/FiO2 ratio 
observed was 26.4% (n = 19) between 150–200  mmHg and 20.8% 
between 200–250 mmHg. Nevertheless, 25% (n = 18) of the patients 
were in persisting severe hypoxemia (PaO2/FiO2 < 100  mmHg). 
Dexamethasone at the dose of 6 mg was used in 68.1% (n = 49). The 
prone position was applied to 76.4% (n = 55), with the time interval 
between 18 to 113  h. The NMBA used to be rocuronium and Atra-
curium, 81.9% (n = 59) and 30.6% (n = 22), respectively. The mean 
curarization time was 109.6 ± 77.8  h. Only 20.8% (n = 15) patients 
were on NMBA infusion within 24 to 48 h.
Conclusion. The use of NMBA in severe COVID 19 patients was 
broad and prolong. We still need to learn the benefits and conse-
quences we derive from such strategy.
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Introduction. Similarly to other European countries [1], Portugal 
experienced a second wave of SARS-CoV-2 infections since Septem-
ber 2020, increasing the number of patients requiring Intensive Care 
Unit (ICU) admission and invasive mechanical ventilation (IMV).
Objectives. To describe differences regarding demographics, clini-
cal and gas exchange parameters, as well as 90-day mortality among 
patients admitted to the ICU during the first and second waves of 
the COVID-19 pandemics.
Methods. Single-center retrospective cohort study including adults 
admitted in a portuguese ICU with critical COVID-19 disease, fea-
turing severe hypoxemia requiring over 48  h of invasive mechani-
cal ventilation–from March 18th to May 23rd, 2020 (first wave) and 
from September 14th to 31st December, 2020 (second wave). Unlike 
the first wave, all the patients admitted during the second wave 
received early glucocorticoids and non-invasive ventilation trials 
using Helmet CPAP were performed when appropriate. Data regard-
ing demographics, known comorbidities, SAPS II and SOFA score 
(for the first 24 h of ICU admission) and the last arterial oxygen par-
tial pressure to fractional inspired oxygen (PaO2/FiO2) ratio before 
endotracheal intubation were collected. The lowest daily PaO2/FiO2 
ratio was retrieved from arterial blood samples collected every 4 h 
throughout the first 5  days of IMV. Data were analysed using IBM® 
SPSS® Statistics 26.0. Measures were presented as [mean ± stand-
ard deviation (SD)] and [median; interquartile range (IQR)], as 
appropriate.
Results. 65 patients were included, 33 corresponding to first wave 
admissions and 32 to admissions during the second wave. 62.5% 
(n = 20) of patients had a Helmet CPAP trial upon ICU admission in 
the second wave, with a length of non-invasive mechanical ventila-
tion of 1.1; 3.3  days. No relevant differences were found regarding 

age (62 ± 12 vs. 63 ± 8  years, p = 0.66), pre-existing comorbidities, 
SAPS II or SOFA score. 40.6% of the second wave ICU admissions 
came directly from the Resuscitation Room vs. 12.1.% during the 
first wave (p = 0.02). Length of stay was significantly higher in the 
second wave cohort (11.3; 6.9 vs. 17.7; 24.4  days, p < 0.01). Such 
tendency was verified regarding length of IMV (9.5; 8.1 vs. 12.0; 
21.8 days, p = 0.09). PaO2/FiO2 ratio before endotracheal intubation 
was lower in the second wave cohort (165 ± 10 vs. 134 ± 12 mmHg, 
p = 0.05), as well as the worst daily PaO2/FiO2 ratios during the first 
5 days of IMV, although only relevant on day 5 of IMV (171 ± 11 vs. 
145 ± 7  mmHg, p = 0.05). 90-day mortality was significantly higher 
on the second wave (15.2% vs. 46.9%, p < 0.01).
Conclusion. We report a significantly higher 90-day mortality rate 
on second wave ICU admissions requiring IMV, a group of patients 
who was preferentially ventilated non-invasively upon admission. 
Therefore, second wave patients requiring IMV may represent a 
selected cohort in terms of disease severity throughout ICU stay.

Reference(s)
1. Contou D, Fraissé M, Pajot O, Tirolien JA, Mentec H, Plantefève G. Com-

parison between first and second wave among critically ill COVID-19 
patients admitted to a French ICU: no prognostic improvement during 
the second wave?. Crit Care. 2021 Jan 4;25(1):3. https:// doi. org/ 10. 1186/ 
s13054- 020- 03449-6. PubMed PMID: 33,397,421; PubMed Central PMCID: 
PMC7780592.

000681 
Complications of mechanical ventilation amongst patients 
with severe COVID‑19
O. Mahroof,1; M.  Jeffrey1; J. Martin,1; A. Conway-Morris,2
1Jvf intensive care unit, Addenbrooke’s Hospital, Cambridge, United King-
dom; 2Department of anaesthetics & intensive care medicine, Cambridge 
University Hospitals NHS Foundation Trust, Cambridge, United Kingdom 
Correspondence: M. Jeffrey
Intensive Care Medicine Experimental 2020, 9(1): 000681

Introduction. Severe COVID-19 pneumonitis causes widespread 
bilateral lung injury. Mechanical ventilation (MV) has been widely 
used in managing this form of severe respiratory failure. Despite 
lung protective ventilation, complications from MV is common-
place1, 2. We reviewed our local data for the 2nd COVID wave in the 
UK.
Methods. For 3  months from Oct’20, all patients who were MV fol-
lowing community acquired COVID-19 were included. Their charac-
teristics, therapeutics, ventilatory management and arterial blood gas 
values were captured in real time, anonymised and analysed.
Results. 47 patients were mechanically ventilated within this period 
with 27 requiring MV as their initial mode of respiratory support. 
Of this group 45 (96%) were muscle relaxed by infusion, 36 (77%) 
were turned prone and 44 (94%) received epoprostenol (PGI2) by 
nebulisation.
Tracheostomy was required in 22 (47%), 35 (74%) were suspected of 
developing a VAP (rate of 51/1000 ventilator days) and 40 (85%) devel-
oped a secondary infection of any type. CTPA proven PE was present 
or developed in 13 (18%) and pneumothorax developed in 5 (7%). 
ICU median length of stay was 17d (IQR 13). The overall mortality of 
MV patients was 60%. Subgroup mortality for those who required MV 
as their initial mode was 66% and those requiring MV as a secondary 
mode was 50%.
Independent factors associated with higher mortality as assessed by 
regression analysis in this cohort, MV was one of 4 variables, with oth-
ers being male, lower PF ratio and a higher APACHE II.
Conclusion. Mechanical ventilation remains an important mode of 
managing severe respiratory failure from COVID pneumonitis. How-
ever, it is associated with significant risks including need for venti-
latory adjunctive therapies such as relaxation, prone position and 
nebulised epoprostenol. Also, with significant high rates of need for 
tracheostomy, suspected VAP, secondary infection and pneumothora-
ces. Severity of illness and MV in COVID-19 are associated with death.
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Introduction. The UK has now experienced 2 serious COVID-19 waves 
affecting the whole nation. The second wave predominantly incorpo-
rated the newer recognised SARS CoV-2 variant B.1.1.7 (Kent variant)1. 
Large trials have shown the use of therapeutics such as dexametha-
sone2 and remdesivir (and later tocilizumab) to be helpful in treating 
severe COVID-19. The characteristics and findings from our UK 2nd 
Wave ICU patients (also in comparison to Wave 1) are documented 
below.
Methods. We analysed all community acquired severe COVID-19 
patients admitted to our large tertiary university ICU during Wave 1 
(Mar—Jun 2020) and Wave 2 (Oct—Dec 2020). Anonymised contem-
poraneous data from an eMR system was collated and analysed.
Results. We managed 93 patients with COVID-19 in Wave 1 and 72 in 
Wave 2 to December. Clinical and demographic factors are shown in 
the table. In Wave 1, corticosteroids were given to 17% of patients, no 
other immunomodulatory therapies were given.
In Wave 2, 70 (97%) received dexamethasone, 31 (43%) remdesivir, 
1 tocilizumab and 8 (11%) convalescent plasma. In Wave 1, 81 (87%) 
were mechanically ventilated (MV), 4 (4%) with non-invasive support 
(HFNO/NIV alone) and 8 (9%) with simple oxygen therapy. Those ven-
tilated in Wave 1 had a median duration of ventilation of 15 days. In 
Wave 2, 25 (34%) were managed with non-invasive support alone 
(HFNO/NIV) and 47 (64%) required MV overall for a median of 10 days. 
Crude mortality in Wave 1 was 32%, in Wave 2 it was 43%.
Conclusion. Management of patients in Wave 2 was altered by the 
accumulated experience and evidence from Wave 1, with increased 
use of immunomodulatory and anti-viral drugs, a lower proportion of 
mechanical ventilation and greater use of prone ventilation for those 
who were mechanically ventilated. Mortality was, however, higher in 
Wave 2. Whether this reflects novel variants, increased use of pre-ICU 
immunomodulation with increased proportion of ‘non-responders’ 
being admitted to ICU or other factors remains to be determined.
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Introduction. The management of COVID-19-related ARDS has been 
challenging. The introduction of new concepts such as “happy hypox-
emia”  has  changed  the  approach  of  intensivists  regarding  ventila-
tory management of ARDS.
Objectives. To describe ventilatory support management of critically 
ill adults admitted in for COVID-19 related ARDS.
Methods. This is a retrospective study carried out in a 12-bed medi-
cal intensive care unit (MICU) of Farhat Hached University Hospital in 
Sousse, Tunisia, analyzing patient records from July 17th 2020 to Feb-
ruary 18th  2021, who were admitted for a critical COVID-19 related 
ARDS.  Patients’  characteristics at ICU admission, severity,  ventila-
tory management and outcomes were studied.
Results. During the study  period,  145 patients  were admitted  for 
COVID-19 pneumonia. They were 66.2 ± 10.8 mean years  aged, 
hypertension, 72(49.7%) and diabetes 77(53.1%).  Mean SAPS II was 
at 30.5 ± 10.6, 64(44.1%) patients presented severe ARF with mean 
P/F ratio at 146.6 ± 76.5. Chest CT-scan was  performed  in 98(67.6%) 
patients, 61(62.2%) had more than 50% of pulmonary parenchyma 
lesions. Ventilatory  support was required in 138(95.2%) patients. 
On admission, only 11(8%) patients received initial IMV, 66(47.8%), 
HFNC;  61(44.2%), NIV. Seventy-five(59.1%) patients failed non-inva-
sive procedures with a mean delay to intubation at 3.3 ± 1.9  dys. 
Overall, 86(62.3%) patients required IMV. Mean HFNC duration was 
4.5 ± 3  dys  and mean NIV duration was 2.9 ± 2.4  dys. Overall IMV 
duration was 8.9 ± 5.5  dys, respectively, 10.5 ± 7.5  dys  for initial IMV 
and 8.7 ± 5.2 dys for delayed IMV. Overall mortality was at 80(55.2%), 
76(89.4%) in patients who received IMV.
Conclusion. The present study  demonstrated the poor prognosis 
of  COVID-19 related ARDS. HFNC, when started early, achieved the 
better prognosis. NIV was used as  an attempt to screen responsive 
patients.
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Introduction. The COVID-19 pandemic put an unparalleled strain 
upon Intensive Care Units (ICU) worldwide, as a growing number of 
patients were admitted due to severe hypoxic respiratory failure. Evi-
dence abounds regarding in-hospital mortality [1, 2, 3], but little is 
known regarding how the clinical course during ICU impacts medium-
term mortality.
Objectives. This study aims to propose variables relating to demo-
graphics, clinical and gas exchange parameters as potential 90-day 
mortality predictors among the critically ill requiring invasive mechan-
ical ventilation due to SARS-CoV-2 pneumonia.
Methods. Single-center retrospective study including adults admitted 
in a portuguese ICU featuring severe hypoxemia requiring over 48 h of 
invasive mechanical ventilation due to critical COVID-19 disease, from 
March 18th to 31st December, 2020. Data regarding demographics, 
known comorbidities, Age-Adjusted Charlson Comorbidity Index (aaCCI) 
[4], SAPS II score and the last arterial oxygen partial pressure to frac-
tional inspired oxygen (PaO2/FiO2) ratio before endotracheal intuba-
tion were collected. The lowest daily PaO2/FiO2 ratio was retrieved 
from arterial blood samples collected during the first 5 days of invasive 
mechanical ventilation. Data were analysed using IBM® SPSS® Statis-
tics 26.0. The outcome of interest was defined as “alive 90  days after 
ICU admission” and data were collected by means of electronic pro-
cess revision. Univariate logistic regression models were computed 
for each variable individually and data were interpreted according to 
clinical context.
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Results. 65 patients were included. 90-day mortality in this series was 
30.8% (n = 20). Table  1 shows the variables that proved statistically 
significant impact on 90-day mortality in this subset of patients.

Variables B SE Wald df Sig Exp(B) 95% C.I. for 
Exp(B)

Worst PaO2/
FiO2 ratio 
on Day 2, 
mmHg

0.034 0.010 10.668 1 0.001 1.034 1.014; 1.056

Worst PaO2/
FiO2 ratio 
on Day 3, 
mmHg

0.022 0.008 7.336 1 0.007 1.023 1.006; 1.039

Worst PaO2/
FiO2 ratio 
on Day 4, 
mmHg

0.018 0.007 6.726 1 0.010 1.018 1.004; 1.032

Worst PaO2/
FiO2 ratio 
on Day 5, 
mmHg

0.028 0.009 9.170 1 0.002 1.028 1.013; 1.048

SAPS II score -0.086 0.030 8.408 1 0.005 0.918 0.865; 0.974

aaCCI* -0.754 0.245 9.499 1 0.002 0.471 0.291; 0.760

Conclusion. This study brings perspective on how clinical evolution 
during ICU stay of the patients who underwent mechanical ventila-
tion due to severe COVID-19 predicts 90-day mortality. In fact, a higher 
SAPS II score and aaCCI significantly decrease the odds of being alive 
90 days after ICU admission. Higher PaO2/FiO2 ratios thoughout days 
2 to 5 of IMV significantly increase the odds of a favourable outcome 
at day 90 after ICU admission. These findings stress how patient man-
agement in the ICU impacts on clinical outcomes even after hospital 
discharge.
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Introduction. Pneumomediastinum has previously been a rare con-
dition occurring  at an estimated rate of 1:45,000 emergency depart-
ment  admissions. Recent covid-19 pandemic  has changed this as 
demonstrated by the growing number of cases reported in the litera-
ture (1,2,3,4,5,67,8,9). We performed retrospective analysis of Covid-19 
cases admitted to a DGH intensive care unit in the months September 
2020 to March 2021 (second wave) with a specific focus on pneumo-
mediastinum and possible predisposing factors including drugs, non-
invasive ventilation and covid severity. Mortality in patients with 
pneumomediastinum  appeared to match overall crude mortality of 
our Covid-19 patient population. The opinions varied on the effect of 
this complication on outcome.
Objectives. A retrospective case analysis to identify the common fac-
tors in cases admitted with pneumomediastinum in light of the new 
clinical practices. Highlight the potential causes for this complication, 
and the effect on outcome.
Methods. Based on our ICNARC reported cases we performed a retro-
spective case analysis, of our COVID-19 admissions during the second 
wave in our ICU between the 30th of September 2020 until the 28th 
of February 2021. All admissions with COVID-19 pneumonitis to ICU 
have been identified and their admission imaging reports reviewed. 
We identified the patients with pneumomediastinum at admission to 
ICU evidenced by CT pulmonary angiogram, which was already done 
at the admission decision or performed en-route to ICU. Subsequently 
the admission notes were consulted, and the pre-admission care 
analysed, with particular regard to CPAP, Dexamethasone and antico-
agulant use, as well as study medications. Lastly the outcome of the 
pneumomediastinum group is compared to the mortality of the rest 
of the admissions.
Results. We have screened 151 admissions with COVID-19 in the 
above period and found that 20 patients were admitted with pneumo-
mediastinum to ICU. All patients were admitted from our respiratory 
ward where they have spent between 3–16 days (mean: 8.9 days) and 
received CPAP for 1–14 days (mean: 4.2).
Dexamethasone and VTE prophylaxis was a standard of care from 
admission to hospital, which all 151 patients received.
There were three instances of study medication use in this cohort 
(Tocilizumab, Colchicine, Aspirin—one patient each).
Admissions of these patients were triggered by the clinical decline in 
17/20 cases and the diagnosis was identified on the CT scan en-route 
to ICU and 3/20 was known to have this diagnosis before the decision 
of admission. We have also observed that the diagnosis of pneumo-
mediastinum was a trigger for ICU referral.
Pneumomediastinum was further complicated by pneumothorax in 
10 of the cases, and by surgical emphysema in another 2.
Conclusion. In comparison to the previous wave in our hospital the 
changes are remarkable. We had no cases with pneumomediastinum 
in the period from March to June 2020 during our first wave, but had 
20 cases in the period from October 2020 to March 2021 during the 
second.
The main difference between the two periods were the universal use 
of dexamethasone from hospital admission onwards, and the slightly 
longer period of non-invasive ventilation pre-admission to ICU.
There was a 13/20 (65%) mortality among the pneumomediastinum 
patients, which is generally very similar to our ICNARC based overall 
mortality for this period of 61%.
Therefore the team has the two impressions, firstly that the pneumo-
mediastinum is potentially a complication from dexamethasone use 
alone or in combination with the use of CPAP. Secondly, as we have 
seen half as many cases with pneumothorax, than that with pneu-
momediastinum, we are hypothesizing, that the development of the 
pneumomediastinum may precede that of the pneumothorax, and 
hence would put the source of gas leak into the mediastinum rather 
than the chest cavity, but further studies are required to confirm these 
views.
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Introduction. Over one hundred and fifty million confirmed cases 
and with almost three million deaths worldwide, COVID-19 is still a 
global pandemic. Many counties still facing third wave of infection, 
certain chronic medical conditions are associated with increased risk 
of mortality and hence an urgent need to find effective therapeutic 
modalities.
Objectives. To compare outcomes and clinical characteristics 
amongst intubated, non—intubated COVID-19 positive, and intubated 
COVID-19 patients.

Methods. Retrospective study, included 245 patients, adults over 
18  years admitted to Garnet Health Medical Center with confirmed 
COVID-19 results from March 2020 to May 2020. Further classi-
fied into 3 groups; COVID-19 positive and intubated, COVID-19 
negative and intubated and COVID-19 positive and non-intubated. 
Information collected included demographics: age, sex, race, co-
morbidities;treatment modalities. Primary outcome for mortality, 
ventilator duration, ICU and length of hospital stays were compared. 
Statistical analysis was done by 1way ANOVA and statistical signifi-
cance defined as P > 0 0.05.
Results. 245 patients were analyzed; Grouped into intubated COVID-
19 positive (105), intubated COVID-19 negative (115) and non-intu-
bated COVID-19 positive (25). Mean age was 60.45, 63.22 and 65.96 
with male predominance 72.38%, 53.04% and 60% respectively. Cau-
casians seemed more affected 53.33%, 73.91% and 40% followed by 
African Americans. Chronic medical conditions included hyperten-
sion (63.80%, 68.69% and 84%), diabetes mellitus (44.76%, 34.78% 
and 48%) and asthma (13.33%, 10.43% and 8%) respectively. Mortal-
ity was 45.71%, 34.23% and 16%. COVID-19 positive patients were 
intubated for a mean duration of 22.14  days compared to 8.69  days 
in COVID-19 negative patients. Mean ICU and hospital length of stay 
were 16.01 and 23.7 days in intubated COVID-19 positive patients, 8.83 
and 11.25 days in intubated COVID-19 negative patients, while mean 
ICU and hospital durations were 2.84 and 12.12 days in non-intubated 
COVID-19 positive patients; P = 0.0001. Acute Respiratory Distress 
Syndrome (ARDS), in intubated COVID-19 positive patients (82.85%), 
acute kidney injury (AKI) (80%) with 32.38% needing continuous renal 
replacement therapy (CRRT). While in intubated COVID-19 negative 
patients 66.95% developed AKI with 17.3% needing CRRT and only 
5.21% patient developed ARDS. Non -intubated COVID-19 positive 
patients AKI was predominant in 64% with no CRRT and 28% devel-
oped ARDS. Inflammatory markers were also significantly elevated in 
COVID-19 positive intubated patients comparatively. In addition, 53 
(50.47%) patients received Tocilizumab, 10 (9.52%) received Remde-
sivir in COVID-19 positive intubated group. While 6 (24%) and 1 (4%) 
received Tocilizumab and Remdesivir respectively, in non-intubated 
COVID-19 positive group.
Conclusion. Intubated COVID-19 positive patients had greatest mor-
tality, ventilator duration, length of ICU and hospital stays. This study 
identified risk factors and complications that may be associated in 
COVID-19.
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Introduction. Although COVID-19 mainly causes respiratory forms of 
disease, post-mortem pathological examinations have revealed that it 
might affect the microvasculature of several organs, causing endothe-
lial damage, and behaving as a systemic vascular disease [1,2].
Objectives. To characterize the microcirculatory endothelial function, 
on peripheral skeletal muscle, of severe COVID-19 patients admitted 
to respiratory (IRCU) and intensive care units (ICU).
Methods. Prospective observational study carried out in 6 intensive 
care units of Spain, Mexico and Brazil (ClinicalTrials.gov NCT04689477). 
Severe COVID-19 patients admitted to the IRCU/ICU due to hypox-
emia were included, and compared to a group of healthy individuals. 
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 
near-infrared spectroscopy (PortaMon, Artinis). A transient vascular 
occlusion test (VOT), was performed in order to obtain dynamic StO2-
derived parameters: deoxygenation rate (DeO2), reoxgenation rate 
(ReO2), and hyperemic response (AUCH). The VOT consisted in a three-
minute ischemic challenge by means of a proximal tourniquet system.
A sample size of 33 controls and 66 patients was anticipated in order 
to detect a difference in ReO2 greater than 30%/min, assuming a SD of 
ReO2 of 50%/min.
Results. Thirty-two healthy controls and 73 COVID-19 patients 
were studied. Patients were older and with higher body mass index 
(BMI).Baseline StO2 and THC did not differ between the two groups. 
Dynamic VOT-derived parameters were significantly impaired in the 
COVID-19 patients group, showing lower metabolic rate (DeO2), and 
diminished endothelial reactivity as compared to the healthy popula-
tion (Table). Regression models showed no association between StO2-
derived parameters and age or BMI.
Table. Main characteristics of the studied healthy volunteers and 
COVID-19 critically ill patients at inclusion. *p < 0.05

Healthy volunteers
(n = 32)

COVID-19 patients
(n = 73)

Age (years) 34 ± 10 59 ± 13*

Gender (male), n(%) 16 (50) 51 (70)*

BMI 23 ± 3 30 ± 5*

Pre-existing comor-
bidities (n,%)

· Hypertension
· Diabetes Mellitus
· Smoker
· COPD

–
–
–

33 (45)
17 (23)
18 (25)
7 (10)

Temperature (ºC) 36.3 ± 0.3 36.0 ± 0.7

Healthy volunteers
(n = 32)

COVID-19 patients
(n = 73)

HR (beats/min) 75 ± 13 77 ± 16

MAP (mmHg) 83 ± 9 86 ± 12

RR (resp/min) 18 ± 3 22 ± 5*

SpO2 (%) 97 ± 2 95 ± 4

FiO2 (%) 21 ± 0 54 ± 21*

StO2 (%) 65 ± 3 67 ± 6

THC (U) 45 ± 11 43 ± 16

DeO2 (%/min) -9.1 ± 2.4 -5.2 ± 2.0*

ReO2 (%/min) 120 ± 55 77 ± 37*

Hyperemia AUC  (U) 14.8 ± 6.8 8.5 ± 5.0*

Conclusion. Severe COVID-19 patients admitted to the intermedi-
ate respiratory and intensive care units due to hypoxemic respiratory 
failure showed significant alterations in the systemic microcircula-
tion, both in the local metabolic rate and in the endothelial function. 
Whether these alterations have prognostic and/or therapeutic impli-
cations needs to be further evaluated.
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Introduction. Although COVID-19 mainly causes respiratory forms 
of disease, it might affect the microvasculature of several organs, 
behaving as a systemic vascular disease. We previously demon-
strated that COVID-19 patients show altered peripheral micro-
circulation, measured by means of non-invasive near-infrared 
spectroscopy (NIRS) on skeletal muscle.

Objectives. To evaluate the relationship between pulmonary dis-
ease severity and systemic microcirculatory alterations of severe 
COVID-19 patients admitted to respiratory (IRCU) and intensive care 
units (ICU).
Methods. Prospective observational study carried out in 6 intensive 
care units of Spain, Mexico and Brazil (ClinicalTrials.gov NCT04689477). 
Severe COVID-19 patients admitted to the IRCU/ICU due to hypox-
emia were included. Respiratory, hemodynamic, and microcircula-
tory parameters were simultaneously evaluated within the first week 
of admission. Local tissue oxygen saturation (StO2), and local hemo-
globin content (THC) were measured on the forearm (brachioradialis 
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muscle) by means of near-infrared spectroscopy (PortaMon, Artinis). 
A vascular occlusion test (VOT), consisting in a three-minute induced 
ischemia, was performed in order to obtain dynamic StO2 parameters: 
deoxygenation rate (DeO2), reoxgenation rate (ReO2), and hyperemic 
response (AUCH).
The severity of ARDS was evaluated by the ratio between pulse-oxi-
metric oxygen saturation (SpO2), and the fraction of inspired oxygen 
(FiO2) (SF ratio). Cut-off values of SF ratio of 144, 235, and 315 were 
used in order to classify patients into severe, moderate, and mild 
ARDS, respectively [1,2].
Results. Seventy-three COVID-19 patients were studied. Mean age 
was 59 ± 13, 70% were males, and days from ICU admission were 
3 ± 3. Respiratory support at inclusion: 53% invasive mechanical ven-
tilation (MV), 32% high-flow nasal cannula (HFNC), 4% non-invasive 
mechanical ventilation (NIV), and 11% Venturi mask (Vmk). None of 
the patients were hemodynamically unstable. All MV patients were 
receiving sedative agents, and 15 (38%) of them needed low doses of 
norepinephrine. Neither sedatives nor vasopressors were used in other 
respiratory support conditions.
Baseline StO2, and DeO2 negatively correlated with SF ratio, while 
ReO2 showed a positive correlation with SF ratio. ANOVA analysis 
showed significant differences in baseline StO2 and ReO2 among the 
different group of patients according to SF ratio (Fig. 1). No significant 
differences were observed according to the respiratory support ther-
apy used

Conclusion. Microcirculatory alterations, and mainly endothelial dys-
function, measured by NIRS, are associated with the severity of ARDS 
in COVID-19 patients admitted to the IRCU/ICU. These alterations are 
not explained by the use of sedative agents or vasopressors. Whether 
these alterations have prognostic and/or therapeutic implications 
deserves to be further evaluated.
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Introduction. The frequency of insomnia in patients with COVID-19 is 
much higher compared with the general population. The available lit-
erature does not provide data on the association of insomnia with the 
severity of hypoxia and the type of respiratory support.
Methods. The cohort study included 198 patients hospitalized with 
PCR-confirmed SARS-CoV-2 infection. Non-invasive ventilation (NIV) 
was performed in 64 patients, 78 patients received oxygen therapy 
with a face mask, and 56 patients were included in the group without 
respiratory support. There were no significant differences between the 
groups in terms of gender, age composition and comorbidity. To eval-
uate the severity of hypoxia expected value SpO2/FiO2. The presence 
of insomnia was assessed by the Athens Insomnia Scale (AIS).
Results. SpO2/FiO2 for the NIV group was 156.4 ± 32.0; for the oxy-
gen therapy group 206.4 ± 28.2 and without respiratory support 
369.9 ± 56.8. Insomnia was detected in 96.9% for the NIV group, in 
82.1% for the oxygen therapy group and in 71.4% of patients in the 
group without respiratory support. The correlation between the AIS 
score and SpO2 / FiO2 was 0.58; between the AIS and the type of res-
piratory support 0.35.
Conclusion. Thus, a higher degree of dependence of insomnia on 
SpO2/FiO2 than on the type of respiratory support may indicate the 
prevalence of hypoxia in the insomnia formation in COVID-19 patients.
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Introduction. Azithromycin, because of its immunomodulatory prop-
erties and some activity against SARS-CoV2, rose to fame in the Covid-
19 crisis. Yet, its wide use began to decline from December 2020 (date 
of disclosure of the RECOVERY results concluding on no survival bene-
fit). Otherwise, this antimicrobial increased the susceptibility of Covid-
19 patients to invasive pulmonary aspergillosis (IPA).
Objectives. to assess our experience with azithromycin in critically ill 
Covid-19 patients.
Methods. a retrospective double cohort study including all succes-
sive Covid-19 patients, hospitalized in two ICUs, between September 
2020 and February 2021. Azithromycin was used until December 2020 
then it was no longer prescribed until today. Thus, we compared 2 
groups: Azithromycine group with usual care versus usual care alone. 
Outcomes were: 28-day mortality, acute respiratory distress syndrome 
(ARDS), septic shock, vasopressors use, requirement of mechanical 
ventilation (MV), duration of MV, length of stay (LOS) in ICU and side 
effects (SE).
Results. of 144 patients, 80 received azithromycine (either before 
or during hospitalization) versus 64 who not received. Age and co-
morbidities didn’t differ, female gender tended to be more present 
in azithromycin group (sex-ratio: 52/28 vs 51/13, p = 0,062). Also, 
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obesity and anosmia were more likely observed in this same group 
with respectively (80% vs 53%, p = 0,001 and 10% vs 1,5%,p = 0,044). 
Severity scores and laboratory findings were comparable. Out‑
comes: No significant difference was showed between Covid-19 
patients receiving azithromycine in addition to usual care versus 
those who received only usual care regarding mortality (56,2% vs 
53,2%, p = 0,8),  septic shock (43% vs 31%, p = 0,16), requirement of 
MV (45,6% vs 46,7%, p = 1), vasopressors use (50,6% vs 54%, p = 0,73), 
duration of MV (6,5 [3–10] vs 4 [2–9], p = 0,24) and ICU-LOS (8 [5–12] 
vs 9 [5–14], p = 0,64). Whereas, the occurrence of ARDS tended to 
be lower in azithomycin group (72% vs 86,2%, p = 0,06). Two SE 
were noted in azithomycin group: one case of IPA and Atrioventricu-
lar (AV) conduction disorder.
Conclusion. our results further consolidated the inefficiency of 
azithromycin, in critical Covid-19 patients, to improve survival. Yet, its 
potential to reduce lung inflammation seemed to be not only theo-
retical; as it reduced the evolution to ARDS with a difference near to 
significance.
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Introduction. The COVID19 pandemic has challenged ICU teams 
worldwide. Different strategies were developed in response to a 
demand that exceeded the available means. First wave caught us 
unaware, with little response time and trying to solve problems in the 
field. For the second wave we had all the necessary equipment, but 
ICU teams were physically and mentally exhausted.
Objectives. To analyze the characteristics of the patients and their evolu-
tion during the first wave compared to the data from the second wave in 
a polyvalent Spanish ICU with 8 available beds in a non-COVID situation.
Methods. Descriptive cross-sectional study during the months of Feb-
ruary-May 2020 (first wave) and September-December 2020 (second 
wave). Patients transferred to another center were excluded. Demo-
graphic data, organ failure, mechanical ventilation, ICU and hospital stay 
and mortality, among others, were analyzed. In the descriptive analysis, 
quantitative variables are shown as median and 25th and 75th percen-
tile, and qualitative variables are expressed as percentages. The data 
were analyzed with the Mann–Whitney U or Chi-square test.
Results. 58 patients were included in the 1st wave vs 81 in the 2nd wave. 
No differences were found in age or sex, with a median age of 65 years 
and 30% of women. Table  1 shows significant differences between 1st 
wave and 2nd wave. The need for invasive mechanical ventilation was 
higher in the 1st wave, with a higher percentage of high flow oxygen 
therapy and/or non-invasive mechanical ventilation in the 2nd wave. 
No differences were found in origin (emergency department, ward, 
etc.), frailty index, need for tracheostomy, renal replacement techniques, 
reintubation and days on invasive mechanical ventilation. Regard-
ing overall mortality, we observed a decrease of 5% during the second 

wave (regarding deceased patients), although it was not statistically 
significant.

Conclusion. There are important differences regarding available 
resources between the 1st and 2nd waves, highlighting the need for 
more transfers during the first wave. Patients in the second wave showed 
a lower level of severity with greater respiratory comorbidity, fewer days 
of stay prior to ICU admission, and greater success on high-flow oxygen 
therapy and non-invasive mechanical ventilation, and shorter ICU and 
hospital length of stays.
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Intoduction. Patients with severe COVID-19 routinely receive dexa-
methasone to improve mortality, but many patients remain critically 
ill after this 10-day course. There are varying beliefs amongst clinicians 
about the benefit of increasing steroid dose in these patients. Reports 
suggest the use of higher doses of steroids in these patients, espe-
cially in those deteriorating. Despite many proponents of higher dose 
or longer duration steroid therapy, there remains concern about the 
potential adverse effects of such a strategy.
Objectives. In this review of our practice, we aimed to describe the 
population & outcome of patients receiving steroids in excess of the 
dosing regimen in the RECOVERY trial, compared to patients who fol-
lowed that regimen.
Methods.Patients admitted to Aberdeen Royal Infirmary ICU with 
COVID-19 over 6  months were identified from the electronic patient 
record. Patients were classified based on the course of steroids 
received: standard (RECOVERY trial), additional (any dose between 
standard dose & a 1  g pulse of methylprednisolone) or pulsed (1  g 
methylprednisolone). Routine data from the patient record, labs & 
radiology were combined. Before extraction, the outcomes of interest 
were defined as:

  •  ICU mortality
  •  P/F ratio
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  •  additional infections
  •  thrombosis
  •  GI bleeds
 •  hyperglycaemia

Results. Of the 74 patients, 57 received standard steroids, 16 received 
additional steroids and 1 received pulsed steroids.  Patients receiv-
ing additional steroid were more likely to be older (71.9 vs 62.9 years, 
P0.005), heavier (99.7 vs 88.2 kg, P0.078) & with a greater number of 
comorbidities (2.76 vs 1.98 P0.079). On presentation to the ICU, the 
additional steroid group had an increased oxygenation deficit (lowest 
P/F 11.07 vs 14.91 P0.01) however at the point of commencing addi-
tional steroids, this difference was not as evident (13.42 additional vs 
14.91 standard, P0.356).
Patients receiving additional steroids had a 40.7% (P0.007) increase 
in mortality, compared to standard steroid use. Surviving patients 
on standard steroids showed an improved mean P/F (19.9  kPa vs 
14.79  kPa P0.003), which improved daily. There was no increase in 
the rates of DVT/PE or GI bleed. Patients receiving additional steroids 
showed a trend towards increased bloodstream infections (0.53 vs 
0.23 P0.12).  Glucose control was similar between both groups with 
mean maximum daily glucose of 13.1 and 12.8 mmol/l (P0.54) in the 
standard & additional groups respectively.
Conclusion. This single centre evaluation observed no benefit from 
the use of additional steroids beyond the RECOVERY dexamethasone 
guidance & suggests an increased incidence of bloodstream infec-
tions. We believe this suggests patients who fail to improve with initial 
dexamethasone have steroid-resistant disease & will have little benefit 
from additional steroids. Established interventional trials investigating 
management of COVID-19 should consider further investigation of this 
group, to provide a definitive answer & give reassurance to clinicians.
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Introduction. The Covid-19 pandemic has provided many challenges 
for ICUs worldwide. One particular problem is related to the use of non-
invasive ventilation (NIV), and its use has been discussed especially at the 
start of the pandemic (1).
Objectives. This study is a part of COVIP, a prospective clinical study 
conducted by the VIP network within the HSRO section in ESICM, with 
the aim of studying elderly ICU patients (age ≥ 70 years) during the pan-
demic. Assessment and treatment of acute organ dysfunction were an 
important part of the study. Our aim is to describe the use of NIV dur-
ing ICU admission in elderly COVID-19 patients and the short-term 
outcomes.
Methods. Study period was from mid-March 2020 until January 2021. 
Participating countries were responsible for obtaining National Ethical 
Clearance. At ICU admission all patients were scored using the Sequen-
tial Organ Dysfunction Assessment (SOFA) score (2), and common ICU 
procedures including NIV and invasive mechanical ventilation (MV) were 
recorded with start and duration of such treatment. Short term out-
comes are described as LOS in the ICU and 30-day survival in the group 
given NIV. This group is subdivided according to use of NIV alone (no MV 
given), NIV use prior to MV or use after MV. For comparison a group given 
only MV is provided.
Results. In total 3383 patients were admitted to 207 ICUs in 35 coun-
tries. Mean age was 76.9 years and 69.6% were male. In total 860 patients 
(25.4%) received NIV during their ICU stay. Most received NIV before or 
after MV but a large group received NIV only (Table 1). Patients given NIV 
prior to start of MV had the shortest time on NIV and the worst outcome 
with fewer than 1 in 3 patients surviving to 30 days. The best outcome 
was found in the group where NIV was given immediately after MV, 
probably supporting weaning from ventilator dependence, where 3 out 
of 4 survived to 30 days. Patients given NIV only had outcomes between 
these two groups.

NIV in different settings in COVID-19 patients (data as mean)

n = Days 
ICU

Hours 
NIV

SOFA SOFAresp Age 30-d 
survival

NIV only 359 7.2 85 4.3 2.2 77.3 51.3%

NIV to 
MV

331 17 57 5.6 2.5 75.6 32.6%

MV to 
NIV

170 21 77 5.0 3.0 76.6 76.5%

MV only 1777 18.7 0 6.8 3.0 75.4 42.3%

Conclusion. These results clearly demonstrate that NIV is used in dif-
ferent clinical settings especially during this pandemic. Knowledge of 
how NIV is used during the ICU trajectory is important for outcome. 
There are important differences between these three groups. The 
group receiving only NIV were older, had less organ dysfunction meas-
ured as SOFA score on admission (in particular the respiratory compo-
nent). They had the shortest ICU stay and the longest time on average 
on NIV, nearly 4 days. The group with the worst outcome, those start-
ing with NIV and subsequently converting to MV, are most probably 
patients who failed NIV (3). This group also has more OD than the two 
other groups, a marker of worse outcome in our patients. The best out-
come was unsurprisingly found when NIV was given as a weaning tool 
after MV, here 3 out of 4 patients survived to 30 days.
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Introduction. Extracorporeal CO2 extraction (ECCO2R) is a technique 
that uses an extracorporeal device to extract excess CO2 from the 
blood by passing it through an air exchange membrane using low 
blood flows and requiring systemic anticoagulation. Its main use is 
to reduce the hypercapnic acidosis seen in patients with COPD or to 
apply a lung protective strategy with low tidal volume in patients with 
respiratory failure (RF) due to ARDS.
Objectives. To describe our current experience with ECCO2R during 
COVID-19 pandemic in patients who developed severe ARDS due to 
COVID-19 (C-ARDS).
Methods. We present eight cases of patients with severe global RF of 
more than ten days’ evolution with insufficient response to protective 
MV and proning and in whom the possibility of transfer for ECMO was 
ruled out due to poor prognostic factors. ECCO2R support offered the 
possibility of trying to increase the degree of oxygenation by increas-
ing the level of PEEP and lowering Pplat and tidal volume to achieve 
protective lung ventilation. We used ProLUNG® system, a device with 
a 1.8m2 biocompatible non-porous poly-4-methyl-1-pentene mem-
brane. It allows a sweep airflow of up to 15Lpm and blood flow from 
100 to 450  ml/min. The therapeutic objectives of ProLUNG® were 
achieved within the first 12 h of treatment.
Results. Table  1 shows patients’ characteristics, Table  2 results 
obtained after initiating ECCO2R. Regarding complications, non-hep-
arin-induced thrombopenia was observed in one patient. Regarding 
outcome, the mean duration of therapy was 5.25  days, with a mean 
blood flow of 400 ml/min and air flow of 12 Lpm. Mortality at ICU dis-
charge was 37.5%, one of the patients still weaning. Two died.

N Sex 
(F/M)

Age 
(yr)

BMI 
(kg/
m2)

Days 
Symp/
ECCO2R

Days EIT/
ECCO2R

Compli-
ance (ml/
cmH2O)

PO2/
FiO2

Days on 
ECCO2R

ICU 
LOS 
(days)

Out

1 F 53 33 26 15 17 64 5 47 a

2 F 55 37 25 11 13 70 7 33 a

3 M 74 28 53 13 34 96 1 24 d

4 M 67 33 29 19 8 71 6 23 d

5 F 61 32 16 21 28 61 4 12 a

6 M 69 36 20 9 42 78 3 (x) a

7 M 69 36 23 14 35 81 5 8 a

8 M 64 25 23 14 14 80 8 1 d

*  N = nº case. F = female, M = male. Days Symp/ECCO2R = days from 
symptom onset to ECCO2R. Days EIT/ECCO2R = days from intubation 
to ECCO2R. LOS = length of stay after  ECCO2R. (x) = patient awaiting 
discharge from ICU. Out = Outcome, a = alive, d = death.
Table 2 Data after initiating ECCO2R

N Target TV 
(ml/kg)

Pplat 
(cmH2O)

Driving 
Pressure 
(cmH2O)

PEEP
(cmH2O)

pH FiO2 SOFA
score

Prone 
posi-
tion

1 6- > 4.5 32- > 30 24- > 16 8- > 14 7.29- > 7.32 0.8- > 0.6 5 N

2 6.4- > 4.5 27- > 23 16- > 10 6- > 10 7.26- > 7.32 1- > 0.75 7 N

3 7.2- > 5 28- > 28 20- > 18 8- > 10 7.28- > 7.35 1- > 0.85 5 Y

4 7.8- > 4.6 31- > 28 18- > 13 12- > 14 7.26- > 7.33 1- > 0.9 5 Y

5 5.6- > 5 28- > 28 16- > 10 12- > 18 7.21- > 7.48 1- > 0.7 6 Y

6 6.7- > 6.5 28- > 25 11- > 9 14- > 16 7.26- > 7.33 0.9- > 0.7 7 Y

7 5.1- > 4 29- > 28 17- > 12 12- > 16 7.19- > 7.33 1- > 0.65 9 Y

8 6- > 4.2 30- > 26 18- > 14 8- > 12 7.26- > 7.35 80- > 75 9 Y

* TV = tidal volume. N = no. Y = yes.
Conclusion. These cases, as in previous studies, demonstrate the use-
fulness of the application of ECCO2R as a tool to optimize the degree 
of lung protection, essential in patients with severe ARDS. Further-
more, by lowering Pplat, which in turn allows PEEP to be increased 
safely, pulmonary oxygenation increased, giving time for the resolu-
tion of the underlying condition with little complications.
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Introduction. SARS-CoV2 pandemic has led to a greater need to res-
cue treatments such as prone position.
Objectives. Our objective was to identify factors associated with mor-
tality after the first 24  h of prone position in patients on mechanical 
ventilation due to moderate and severe ARDS caused by SARS- CoV-2.
Methods. This was a retrospective cohort study. We included all 
patients with ARDS caused by SARS- CoV-2 pneumonia and required 
prone. We registered sex, age, APACHE II, SOFA, number of prone 
sessions-which lasted 24  h-, hospital-acquired infections and hospi-
tal mortality. PaO2/FiO2, plateau pressure and driving pressure were 
recorded and compared before and after the first prone session.
Results. Table  1. Respiratory variables before and after prone and 
other variables

https://doi.org/10.1136/emermed-2020-210411
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ALL
(n = 126)

Survivors
(n = 44)

Nonsurvivors
(n = 82)

“p”

Age (years) 60 ± 15 60 ± 16 61 ± 15 0.42

APACHE II 12 ± 5 10 ± 4 13 ± 6  < 0.001

SOFA 4 ± 2 4 ± 3 4 ± 2 0.47

Baseline PaO2/FiO2 
(mmHg)

112 ± 26 111 ± 24 113 ± 28 0.92

Prone PaO2/FiO2 
(mmHg)

186 ± 59 220 ± 48 169 ± 57  < 0.001

% of increase in PaO2/
FiO2 after prone (%)

71 ± 68 100 ± 65 54 ± 57  < 0.001

Baseline plateau pressure 
 (cmH2O)

25.7 ± 3.6 25.8 ± 2.7 25.8 ± 4 0.89

Prone Plateau pressure 
 (cmH2O)

25.4 ± 3.7 26 ± 4 26 ± 4.2 0.07

Baseline driving pressure 
 (cmH2O)

14 ± 4 14.2 ± 3.8 13.8 ± 3.8 0.49

Prone driving pressure 
 (cmH2OH2O)

13.5 ± 4 13.4 ± 3.4 13.6 ± 4.2 0.67

Baseline Tidal volume 
(ml)

401 ± 62 395 ± 60 403 ± 64 0.52

Tidal volume after prone 
(ml)

399 ± 67 390 ± 53 402 ± 59 0.24

N° of prone cycles (n, %) 1.8 ± 1.2 1.4 ± 0.7 2.1 ± 1.3  < 0.001

Hospital-acquired infec-
tion (n, %)

52(40) 10(10) 32(30)  < 0.001

Table 2 Independent risk factors fo hospital mortality. Logistic regres-
sion analysis

Odds Ratio CI (95%) p

% of increase in PaO2/FiO2 after prone 0.99 0.98–0.99 0.01

APACHE II 1.2 1.08- 1.34 0.001

Hospital-acquired infection 5.8 1.78–2 0.001

N° of prone cycles 1.84 1.08–3.12 0.02

Age 1.06 1.01–1.10 0.001

Conclusion. In this cohort of patients the increase in PaO2/FiO2 
ratio after 24 h of prone position was independently associated with 
decreased mortality; while age, APACHE II, number of prone cycles, 
and presence of hospital-acquired infection were associated with 
increased mortality.
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Introduction. Respiratory failure is a very widespread life threatening 
clinical problem worldwide. Recent studies suggest that ROX index is 
promising parameter to predict HFNC treatment success in hypoxemic 
respiratory failure. On the other hand there is few data related using 
arterial blood gas values to calculate ROX and to evaluate if ROX can 
predict mortality, intubation and NIV, weaning, extubation failure in 
patients with respiratory failure.
Objectives. Aim of this study is to compare the ROX index calculated 
from PaO2, SaO2% and SpO2% and to investigate the role of ROX 

index in predicting intubation indication, mortality, NIV, weaning and 
extubation failure in patients with respiratory failure.
Methods. In this retrospective cohort study ROX index was calcu-
lated with classical formula of [(SpO2%/FiO2) /respiratory rate(RR)] 
and also with arterial blood gas PaO2 and SaO2% values. ROX calcu-
lated from baseline, and first 3rd day of non invasive ventilation(NIV)
and mechanical ventilation(MV) treatments’ SpO2, FiO2 and RR values. 
Pressure support, PEEP, peak inspiratory pressure values were also 
recorded during these measurements. These ROX values were used to 
analyse if they predict intubation, mortality, NIV, weaning and extuba-
tion failure. Student t, Chi square, logistic regression, ROC curve tests 
were used for statistical analysis.
Results. 290 patients were included in the study. Mean age of the 
patients was 71 + 14 and 46% % of them were female. Mean APACHE II 
and SOFA scores were 20 + 8 and 5 + 3 respectively. Mortality, intuba-
tion rate, NIV failure, weaning failure and extubation failure rates were 
19%, 37%, 12%, 7%, 6% respectively. ROX values and theresholds for 
predicted parameters that have highest sensitivity and specificity val-
ues were given in table. NIVROXD3 calculated for 3rd day of NIV with 
median PIP:20 cmH2O, FiO2:32% and RR:20/min. MVROXD3 values were 
calculated with median PIP:25 cmH2O, FiO2:35% and RR:18/min. NIV-
ROXD3SpO2 < 9 ((OR:15(CI95%2–114)p:0.008) and MVROXD3PaO2 < 11 
((OR:10)( CI95%: 3.2–33), p:0.005)were found to be an independent risk 
factor for mortality together with APACHE II score((OR:0.8)( CI95%: 0.7–1) 
p:0.006), and sepsis((OR:8)( CI95%: 2–24),p:0.001) in logistic regression 
analysis.
Conclusion. Results of this study suggest that calculation of ROX index 
not only with SpO2% but also arterial blood gas PaO2 and SaO2% val-
ues may also be useful to predict outcome of NIV and MV treatment and 
mortality. Further studies with more patients are necessary to verify and 
standardise of these results.

ROX Cut-
off

Pre-
dicted

Sensi-
tivity

Speci-
ficity

p PS 
median

PEEP 
median

Baseline ROX 
SpO2%

 < 7 intuba-
tion

80 60 0.005

NIVROXD-
1SaO2%

 < 10 mortality 76 73 0.001 12 6

NIVROXD-
3PaO2

 < 10 NIV 
failure

82 70 0.005 12 7

NIVROXD-
3SpO2%

 < 9 Mortality 92 75 0.005 12 7

MVROXD-
3PaO2

 < 11 Extuba-
tion 
failure

81 70 0.001 30 5

MVROXD-
3PaO2

 < 11 Weaning 
failure

Mortality

74 67 0.005 30 5

Weanin-
gROXP-
SPaO2

 < 10 Weaning 
failure

77 74 0.004 13 5

Weanin-
gROXSBT-
SpO2%

 < 11 Weaning 
failure

76 60 0.017

ROX values calculated with: Baseline ROX SpO2%: Admission SpO2, NIV-
ROXD1SaO2%: SaO2 recorded first day of NIV, NIVROXD3PaO2: PaO2 
recorded first day of NIV, NIVROXD3SpO2%:SpO2 recorded third day 
of NIV,MVROXD3PaO2: PaO2 recorded third day of MV, WeaningROXP-
SPaO2: PaO2 recorded during weaning day pressure support ventilation. 
WeaningROXSBTSpO2%: SpO2% recorded during weaning day spontan 
breathing trial.
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Introduction. COVID-19 related cytokine storm has got inter-
est regarding individualised approach to especially severe cases. 
COVID-19 associated hyperinflammatory syndrome (cHIS) is one 
of the proposed phenotypes which has been defined as 1. fever, 
2. macrophage activation (ferritin ≥ 700  μg/L), 3. haemotologi-
cal dysfunction (NLR ≥ 10 or haemoglobin ≤ 9.2  g/dL and plate-
let ≤ 110,000 cells/L), 4. coagulopathy (D-dimer ≥ 1.5  μg/mL), 5. 
hepatic injury (LDH ≥ 400 U/L or AST ≥ 100 U/L) and 6. cytokinemia 
(IL-6 ≥ 15  pg/mL or triglyceride ≥ 150  mg/dL or CRP ≥ 15  mg/dL). 
Each 6 criteria increase cHIS score one point and a previous study 
showed that a maximum cHIS score of ≥ 3 during follow-up was 
associated with hyperinflammation and poor prognosis among hos-
pitalized COVID-19 patients (1). There has been no study so far to 
evaluate admission cHIS score to predict ICU outcomes.
Objectives. We aimed to investigate effects of ICU admission cHIS 
score on prognosis and outcomes of critically-ill COVID-19 patients.
Methods. Laboratory confirmed COVID-19 patients who were 
admitted to ICU between 21st March 2020 and 21st March 2021 
were included. A cHIS score ≥ 3 was accepted as hyperinflammatory 
phenotype.
Results. Among 328 patients, 17 patients who received tocilizumab 
and anakinra during ICU stay were excluded and remaining 311 
patients were studied. At admission, 167 (53.7%) patients had a 
cHIS score of ≥ 3 and 144 patients (46.3%) had less than 3. Patients 
with ≥ 3 cHIS score had higher SOFA score (p < 0.01). In patients 
with cHIS score ≥ 3, invasive mechanical ventilation were more 
frequently performed on admission (p = 0.04). Systemic steroid 
use was seen more in ≥ 3 cHIS group (p = 0.03). Length of ICU and 
hospital stay in patients with ≥ 3 cHIS score was longer than other 
patients (p < 0.01). ICU mortality in patients with ≥ 3 cHIS score was 
higher than in those with less than 3 cHIS score (p = 0.03) and there 
was a trend towards hospital mortality (p = 0.06) (Table).
Table: General characteristics and outcomes of critically-ill COVID-
19 patient.

Total
(n = 311)

cHIS score < 3 
(n = 144)

cHIS score ≥ 3
(n = 167)

p value

Age* 66 [56–76] 68 [60–78] 63 [54–74]  < 0.01

Male sex, n (%) 199 (64.0) 91 (63.2) 108 (64.7) 0.78

Hypertension, 
n (%)

Diabetes, n (%)
Cardiac disease, 

n (%)
Chronic lung 

disease, n (%)

167 (53.7)
112 (36.0)
109 (35.0)
54 (17.4)

88 (61.1)
53 (36.8)
56 (38.9)
30 (20.8)

79 (47.6)
59 (35.5)
53 (32.1)
24 (14.5)

0.02
0.54
0.21
0.14

Clinical Fraility 
Scale*

3 [2–6] 3 [2–6] 4 [2–6] 0.97

APACHE II* 15 [12–19] 15 [11–19] 16 [12–21] 0.08

SOFA* 4 [3–6] 3 [2–5] 4 [3–6]  < 0.01

PaO2/FiO2Ϯ* 145 [113–217] 149 [119–235] 142 [109–203] 0.10

Total
(n = 311)

cHIS score < 3 
(n = 144)

cHIS score ≥ 3
(n = 167)

p value

Systemic steroid 
use, n(%)

256 (82.3) 112 (77.8) 144 (86.7) 0.03

IMVϮ, n (%) 125 (40.2) 49 (34.0) 76 (45.5) 0.04

Acute kidney 
injuryϮ, n (%)

66 (21.2) 24 (16.6) 42 (25.1) 0.15

Septic shockϮ, 
n (%)

47 (15.1) 16 (11.1) 31 (18.6) 0.09

ICU LOS*, days 11 [5–18] 9 [4–17] 12 [7–22]  < 0.01

Hospital LOS*, 
days

19 [12–31] 17 [11–27] 23 [13–35]  < 0.01

ICU mortality, 
n (%)

103 (33.1) 39 (27.1) 64 (38.3) 0.03

Hospital mortal-
ity, n (%)

108 (34.8) 42 (29.6) 66 (39.5) 0.06

*median [IQR],Ϯon admission,text in bold in p value indicated sta-
tistical significance. APACHE:acute physiology and chronic health 
evaluation, SOFA:sequential organ failure assessment, IMV:invasive 
mechanical ventilation, ICU:intensive care unit,LOS:length of stay.
Conclusion. Our study showed patients with hyperinflammatory phe-
notype on admission had worse ICU outcomes. Further investigations 
in more patients are needed to validate these findings and whether 
cHIS score could be used in the context of immunomodulatory treat-
ments decision apart from steroids.
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Introduction. COVID-19 was first reported in late 2019 and declared 
a pandemic on 12 March 2020. At the beginning of the pandemic, 
international guidelines did not address the use of CPAP in COVID-19 
patients, focusing instead on high-flow nasal oxygen (HFNO), non-
invasive ventilation (NIV) and invasive mechanical ventilation once 
patients are intubated. However, eventually few studies showed that 
Early use of CPAP may provides quantified evidence of benefit in treat-
ing interstitial pneumonia due to CoViD 2019, leading to a significant 
reduction in mortality.
Objectives. To assess efficacy of Helmet c-PAP to treat moderate 
severe interstitial pneumonia due to CoViD 2019.
Methods. Prospective observational study conducted at ASST Valca-
monica Hospital during the CoViD 2019 third wave, between Febru-
ary-April 2021. We collected demographic, anamnestic, respiratory, 
laboratory and outcome data on all patients admitted to medical and 
pneumological ward treated with c-PAP for confirmed COVID-19 dis-
ease and severe acute respiratory syndrome.
Results. We recruited a total of 72 whose main characteristics 
[expressed in median (IQR) value or percentage] are: (i) age: 66 (60–74) 
with 81% with at least one comorbidity; (ii) admission SOFA 2 (2–3), 
SAPS II 37 (34–39); (iii) CT scan alveolar involvement 50% (30–55); (iv) 
paO2/FiO2 242 (224–281), lactates 1.6 (1.2–1.9) and with dyspnea in 
81% of cases. The median (IQR) c-PAP (i) profile was PEEP = 10 (10–
12.5) associated with a FiO2 of 0.5; (ii) duration 9 (6–13) days. Most of 
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patients improved, despite about of 25% of CT imaging impairing. The 
median (IQR) 262 (212–395) paO2/FiO2 was recorded in spontaneous 
breathing at the discarging time. Penumothorax/Pneumomediasti-
num were recorded in only 3 patients. Only 6 (8.3%) patients deteri-
oreted and needed admission to ICU. Death occurred only in 7 (12.7%) 
patients including the 6 patients admitted to ICU (4/6). Therefore only 
3/66 (4.5%) among remaining in the general ward.
Conclusion. In conclusion, our results suggest that a number of 
patients with moderate-to-severe AHRF due to Covid-19 pneumo-
nia may be amenable to high-flow CPAP, even in the presence of gas 
exchange and CT findings usually considered as indications for IMV.
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Introduction. COVID-19 pneumonia can result in acute hypoxemic 
respiratory failure (hARF), requiring supportive respiratory therapy 
(1). High-flow nasal cannula (HFNC) is considered a key issue in proper 
patients (pts.) and early application (2).
Objectives. To determine if HFNC can reduce the requiring of 
endotracheal intubation (ET) in pts. with hARF secondary to COVID-19, 
and if it can decrease the length of intensive care unit (ICU) stay.
Methods. A retrospective, descriptive study for 14  months (Mar. 
2020–Apr. 2021) of pts. admitted to a public hospital in Madrid. The 
pts. included were those treated with HFNC, tested positive for SARS 
CoV-2, and failure of non-rebreathing masks with oxygen reservoir 
bag to maintain arterial oxygen saturation (SaO2) ≥ 92%. The pts. 
who required immediate endotracheal intubation (ET) were excluded. 
The group of pts. who had a successful outcome as defined by rever-
sal of hypoxemia (SaO2 ≥ 92%), and no need for HFNC (Gp-N), was 
compared with the group of pts. who needed ET during the ICU stay 
(Gp-T). SaO2, ROX index, as well as age, sex, underlying diseases and 
complications, were entered into logistic regression analysis. Data are 
presented as percentage and mean, and standard deviation, p < 0.01 
being considered significant. All analyses were done with IBM SPSS 
Statistics for macOS, version 25.
Results. A total of 74 pts. with COVID-19 pneumonia treated with 
HFNC, which accounts for 28% of the pts. with COVID-19 pneumonia 
admitted to the unit during this period, were studied. Overall char-
acteristics: 69% males, mean age: 59 ± 11  years (95%CI), Gp-T: 40% 
of total pts., mean admission APACHE II: 8 ± 3 (95%CI; Gp-C 7 ± 3 vs. 
Gp-T 10 ± 4), mean ICU stay in discharged pts.: Gp-C 5 ± 3  days vs. 
Gp-T 27 ± 20 days (95%CI, p < 0.001), mean hospital stay in discharged 
pts.: Gp-C 13 ± 5 days vs. Gp-T 36 ± 18 days (95%CI, p < 0.001). The pts. 
in the Gp-C were changed to a venturi mask in 4 ± 2  days (95%CI). 
Mean invasive mechanical ventilation (IMV) period in discharged pts.: 
24 ± 19 days (95%CI), and mean HFNC period until ET was performed: 
3 ± 2 days. 10% of pts. were exitus during ICU stay. The most common 
complication in Gp-T was acute kidney failure, followed by ventilator-
associated pneumonia (53%, 40% pts.). In Gp-C 98% of pts. presented 
respiratory failure, without other complications. Minimal ROX index on 
the 1st day of admission resulted in an independent factor associated 
with the need for ET, Gp-T 5.4 ± 1.6 vs. Gp-C 7.0 ± 2.7 (OR 2.1, p = 0.02).
Conclusion. High-flow therapy is a useful treatment in pts. with COVID-
19 moderate-severe acute respiratory distress syndrome to avoid ET, or 

as a bridge therapy. Using Rox index to identify the risk for ET, the pts. 
improved progressively on Gp-C, and ET was avoided in up to 60% of 
cases. Positive response to HFNC therapy in selected pts., avoiding inap-
propriately delayed ET, led to a favourable outcome in the length of ICU 
stay and hospital stay, and avoided complications related to IMV.
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Introduction. ECMO runs of COVID-19 patients are longer than habit-
ual. An awake ECMO strategy may optimize outcomes.
Objectives. Describe the population of COVID-19 patients with 
an awake ECMO strategy. Compare outcomes with the rest of the 
population.
Methods. The ECMOVIBER investigation included 334 consecutive 
patients with confirmed SARS-CoV-2 infection that needed extracor-
poreal respiratory support among 25 centers (23 in Spain, 2 in Portu-
gal) between March 1 and December 1, 2020. End of follow up and 
recruitment was December 1. This is a subanalysis focusing on those 
patients with an awake ECMO strategy defined by as the patient being 
awake, cooperative, performing rehabilitation and physiotherapy.
Results. Of the 325 patients with available information, 71 (21.8%) 
received the awake ECMO strategy at some point of their ECMO run. 
The description of the cohort and the comparison with the rest of the 
population are detailed in Table  1. Of note, those patients with an 
awake ECMO strategy were younger and the clinical condition was 
slightly better than the rest of the population. They were more fre-
quently supported in high volume ECMO centers. Larger drainage can-
nula was used in this cohort. At day 3 of ECMO support less patients 
received neuromuscular blockade and tidal volume was higher at this 
time point, with no difference in the driving pressure. Time on ECMO, 
in the ICU and in hospital were longer but survival was higher in 
patients with the awake ECMO strategy.

Variable Awake n = 71 Non awake n = 254 p.value n

Age 50 [44.5, 58] 56 [48, 61] 0.007 325

Sex (male) 57 (80.3%) 203 (79.9%) 1 325

Hypertension 24 (33.8%) 97 (38.2%) 0.591 325

Immunocompromised 5 (7%) 16 (6.3%) 0.788 325

COPD 3 (4.2%) 16 (6.3%) 0.775 325

PaO2/FIO2 preECMO 79 [70, 94] 76 [63, 89.8] 0.048 325

pH preECMO 7.3 [7.2, 7.4] 7.3 [7.2, 7.4] 0.289 321

PaCO2 preECMO 59.5 [52, 69] 62 [51, 74] 0.431 321
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Variable Awake n = 71 Non awake n = 254 p.value n

Driving P preECMO 16 [13.8, 20] 18 [15, 21] 0.014 317

Tidal volume preECMO 450 [380, 
480]

422.5 [380, 480] 0.516 317

Resp rate preECMO 25 [20.5, 28] 25 [22, 30] 0.551 320

PEEP preECMO 12 [8, 14] 12 [10, 14] 0.897 320

PAM ≥ 70 mmHg preECMO 66 (26.1%) 33 (46.5%) 0.009 324

Prone position preECMO 67 (94.4%) 245 (96.5%) 0.491 325

MV days preECMO 5 [3, 9] 5.5 [3, 9] 0.947 325

Center Volume < 15 cases 
/year

2 (2.8%) 94 (37%)  < 0.001 325

Fr drainage cannula 25.3 (2) 24 (1.9)  < 0.001 315

Driving pressure day 3 12 [10, 14] 12 [10, 14] 0.682 308

Tidal volume day 3 260 [200, 
370]

247.5 [150, 326.5] 0.024 309

Respiratory rate day 3 12 [10, 15] 12 [10, 15] 0.66 311

PEEP day 3 10 [10, 12] 10 [10, 12] 0.904 309

NMB day 3 27 (38%) 161 (66.3%)  < 0.001 314

ECMO days 19.5 [11.8, 
33]

14.5 [8, 27] 0.004 300

ICU days 45 [31, 68.5] 34 [21.2, 50] 0.004 265

Hospital days 53 [41, 76] 41 [25, 59.5] 0.002 256

1st DEC: Home no oxygen 37 (52.1%) 74 (29.1%)  < 0.001 325

1st DEC: Home with 
oxygen

0 (0%) 7 (2.8%)

1st DEC: Dead 11 (15.5%) 117 (46.1%)

1st DEC: Still on ECMO 15 (21.1%) 31 (12.2%)

1st DEC: Hospital without 
ECMO

8 (11.2%) 25 (9.8%)

Conclusion. An awake ECMO strategy in COVID-19 patients is feasible 
and might be associated with better outcomes.
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Introduction. High Flow Nasal Oxygen (HFNO) is an adjunct used 
for the treatment of hypoxaemia [1]. Increasingly utilised during the 
SARS-CoV-2 pandemic [2], recent evidence has suggested that HFNO 
could decrease the need for invasive mechanical ventilation (IMV) in 

this cohort [3]. However, delaying IMV may be associated with worse 
outcomes [4]. The ROX index [5], calculated as the ratio of partial 
pressure of arterial oxygen to inspired oxygen divided by respiratory 
rate, has been shown to be a validated predictor of HFNO success 
in patients with hypoxemia secondary to pneumonia, with a score 
of ≤ 4.88 after 12 h predicting the need for IMV [5]. Its utility in predict-
ing HFNO success within the COVID-19 cohort is uncertain, with vari-
ous ROX threshold scores reported in the literature [6, 7, 8, 9, 10].
Objectives. To assess the predictive accuracy of the ROX score for 
patients admitted to a tertiary centre ITU for HFNO with a confirmed 
diagnosis of SARS-CoV-2.
Methods. Retrospective data was collected using electronic patients 
records for all patients with confirmed SARS-CoV-2 admitted to ITU 
for HFNO between September 2020–January 2021. ROX scores were 
calculated immediately prior to HFNO commencement, and 2, 4, 6, 
12, 18, and 24 h post HFNO commencement. Patients were excluded 
from analysis if they had received IMV prior to HFNO, had HFNO at 
other sites, had prolonged periods of CPAP/NIV or HFNO was ceiling of 
care. The predictive accuracy of the ROX score, with respect to HFNO 
treatment success, was assessed using receiver operating characteris-
tic (ROC) curves, and quantified using the area under the ROC curve 
(AUROC).
Results. 78 patients were included in analysis. HFNO treatment suc-
cessfully prevented intubation in 38 cases (49%), with the remainder 
requiring IMV a median of 23 h (IQR: 8–48) after commencing HFNO. 
Patients with failed HFNO treatment were significantly older (mean: 59 
vs. 52 years, p = 0.027), had a higher APACHE II score (mean: 15 vs. 12, 
p = 0.001), and a longer ITU stay (median: 14 vs. 4 days, p < 0.001). No 
significant difference in clinical frailty score (median: 2 vs. 2, p = 0.573), 
BMI (mean: 28.2 vs. 29.1  kg/m2, p = 0.366) or gender (% male: 65% 
vs. 66%, p = 1.000) was observed between groups. The ROX score 
was found to be significantly predictive of treatment success at all 
of the time points considered, with AUROCs ranging from 0.67–0.81 
(Table 1). The predictive accuracy was greatest where ROX was meas-
ured 2  h post-HFNO commencement (AUROC = 0.81, p < 0.001), with 
median scores of 7.43 vs. 4.44 for those with treatment success vs. 
failure.
Table 1 AUROC for ROX index at measured time points for HFNO suc-
cess and failure

Time from 
HFNOCom-
mencement
to ROX Score

Outcome

Failure Success AUROC
(95% CI)

p-
Value

N Median (IQR) N Median (IQR)

Pre-HFNO 40 3.38 (2.73—
4.30)

38 4.43 (3.37—
5.87)

0.72 (0.61—
0.83)

0.001

2 Hours 39 4.44 (3.76—
5.64)

38 7.43 (5.71—
9.39)

0.81 (0.71—
0.91)

 < 0.001

4 Hours 33 5.45 (4.48—
6.57)

37 6.78 (5.31—
9.40)

0.69 (0.56—
0.81)

0.007

6 Hours 32 5.48 (4.51—
6.80)

37 6.77 (5.48—
8.80)

0.67 (0.54—
0.79)

0.018

12 Hours 26 6.19 (4.85—
7.67)

36 7.13 (5.74—
11.40)

0.67 (0.54—
0.81)

0.021

18 Hours 22 5.74 (5.11—
7.75)

35 7.83 (5.66—
10.44)

0.74 (0.61—
0.87)

0.003

24 Hours 17 5.14 (4.23—
7.38)

32 7.81 (6.31—
10.11)

0.75 (0.59—
0.90)

0.005

Conclusion. This retrospective cohort study indicates a high predic-
tive accuracy of the ROX index when used in the SARS-CoV-2 cohort 
of patients admitted to a tertiary centre ITU. The highest accuracy was 
demonstrated at 2 h post commencement of HFNO when a ROX index 
of ≤ 4.44 predicts failure of HFNO and the consideration for IMV.
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This study adds to the body of evidence in the use of HFNO and the 
ROX index, however further research, including a meta-analysis and 
systematic review, is required to identify a consensus of the ROX index 
score in the SARS-CoV-2 cohort.
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Introduction. Coronavirus disease (Covid)-19 shows unique patho-
physiological features compared to other respiratory viruses such as 
a generalized endothelio-/ and coagulopathy that is clinically associ-
ated with an extraordinary high rate of thromboembolic events. It 
has therefore been recommended to use an intensified prophylactic 
anticoagulation regimen in critical ill Covid-19 patients. It is however 
unclear if such a strategy might simultaneously leads to increased 
bleeding complications. We systematically investigated both the rate 
and the factors associated with intracranial hemorrhage (ICH) during 
ECMO support in Covid-19 and non-Covid-19 ARDS patients.
Methods. All patients with Covid-19 associated ARDS receiving ECMO 
support from March 2020 to March 2021 in three tertiary care ECMO 
referral centers were investigated in this study. All ICH events con-
firmed on cerebral imaging were recorded. Patients were compared 
to a historical matched cohort of patients on ECMO support for viral 
(non-Covid) associated ARDS.
Results. A total of 142 patients receiving ECMO support for Covid-19 
and 44 matched patients for viral (non-Covid) associated ARDS were 
included. Of those, 29/142 (20.4%) of Covid-19 patients had an ICH 
event with 9/142 (6.3%) being fatal. In the matched historic cohort of 
ECMO patients with viral non-Covid associated ARDS 2/44 (4.5%) had 
an ICH events with only 1/44 (2.3%) being fatal (p = 0.03). Relevant dif-
ferences were found between the three different centers concerning 
both frequencies of ICH as well as anticoagulation strategies.
Conclusion. ICH is an often fatal complication of ECMO support in 
ARDS patients that we observed 3 × fold more often in severe Covid-
19. We hypothesize that this bleeding susceptibility might be a direct 
consequence of cerebrovascular endothelialitis. Both the associated 
mortality and the long-term morbidity for thrombosis vs. bleeding 
highlight the importance of a tailored individualized approach to 
choose the right degree of anticoagulation in critically ill Covid-19 
patients.
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Introduction. While  plateau airway pressure alone is an unreliable 
estimate of  lung distension in same pathologies inspiratory transpul-
monary pressure(TPP) is an important parameter to reflect lung over-
distension in patients with ARDS and there is no concensus about 
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which computation method should be used to calculate it. Studies 
suggest that different formulas may lead different ventilator set ups.
Objectives. The aim of this study is to compare 3 different TPP meas-
urement method in patients with multiple mechanical abnormalities.
Methods. 34 patients were included in this prospective obseva-
tional study. Eosephageal pressure was measured in all patients. 
Measurements were obtained during volume controlled mechani-
cal ventilation in sedated and paralyzed patients. Patients’ diagnosis, 
comorbidities, respiratory mechanics were recorded. During the study 
day airway and eosephageal pressures, flow, tidal volume were meas-
ured and elastance, elastance derived, directly measured and release 
derived inspiratory transpulmonary pressures were calculated.
Results. Mean plateau pressure of the patients was 22 ± 5 cmH2O and 
mean respiratory system elastance was 36.7 ± 13 cmH2O/L. We found 
mean elastance derived TPP (18 ± 9 H2O) was significantly higher 
than directly measured (13 ± 9 cmH2O) and release derived meth-
ods(11 ± 9 cmH2O) in our mixed study population. But there was a 
good agreement, correlation and there was no bias between the dif-
ferent formulas.

Figure Comparison of different formulas with Blant Altman graphic.
Conclusion. Our results suggest that standardization of calculation 
method of inspiratory TPP is necessary before using it to estimate alve-
olar overdistension.
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Introduction. Extracorporeal membrane oxygenation (ECMO) is a 
rescue technique for severe hypoxemia refractory to conventional 
therapies. The use of prone positioning while on ECMO support is 
a controversial intervention for improving oxygenation and pulmo-
nary mechanics in this population.
Objectives. To describe the characteristics and outcomes of patients 
who were placed in the prone position while on ECMO support.
Methods. Observational retrospective analysis of the ECMOVIBER 
registry, including 25 ECMO centers in Spain (23) and Portugal (2). 
All adult (> 18  years old) COVID-19 patients requiring extracorpor-
eal respiratory support between 1st March and 1st December 2020 
were included. End of follow up and recruitment was December 1. 
Demographic data, comorbidities, and complications during ECMO 
were recorded. Results are described using mean (standard devia-
tion), median (interquartile range) or frequency (percentage). Com-
parisons are performed using Chi2 test, Fisher’s exact test, T-test or 
Mann–Whitney U test as appropriate.
Results. A total of 334 patients [age 53 (10.3) years, 268 (80.2%) 
male] were included. Information about prone positioning was 
obtained in 328. Prone positioning had been used in most patients 
(315 [96%]) prior to cannulation. Only 43 patients (13.1%) were 
placed on prone position while on ECMO support. There were no dif-
ferences in patient characeristics between this group and the rest of 
the cohort (Table 1).
Patients placed in prone position during ECMO had a lower PaO2/
FIO2 at cannulation. Complications during ECMO support were 
slightly more frequent in this group, with a higher incidence of 
thrombosis on both the patient and the circuit and a higher inci-
dence of ventilator-associated pneumonia (VAP). Prone positioning 
while on ECMO was significantly associated with a longer ECMO run 
duration with no differences on the duration of mechanical ventila-
tion or short and long term survival.
Table 1 Characteristics and outcomeSs

Prone = 43 No prone = 285 p-value N

-Age (years) 58 (53.6–60) 54 (46–61) 0.103 328

-Sex (male) 39 (90.7%) 224 (78.6%) 0.099 328

-Chronic respiratory 
disease

5 (11.6%) 15 (5.3%) 0.16 328

-Ischemic cardiomyo-
pathy

2 (4.7%) 12 (4.2%) 1 328

-Chronic kidney disease 1 (2.3%) 11 (3.9%) 0.752 327

-BMI (kg/m2) 30.7 (7.4) 30.4 (5.9) 0.985 327

-P/F ratio pre ECMO 70 (60–79.2) 78 (65–91) 0.003 328

-Driving pressure pre 
ECMO

17 (4.6) 18.2 (4.9) 0.166 320
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Prone = 43 No prone = 285 p-value N

-Noradrena-
line > 0.1mcg/kg/min

4 (9.3%) 61 (21.5%) 0.015 327

-Coinfection at ECMO 
initiation

11 (25.6%) 86 (30.2%) 0.663 328

-Prone position pre 
ECMO

39 (90.7%) 276 (96.8%) 0.076 328

-MV pre ECMO (days) 5 (3–8) 5 (3–9) 0.159 328

-Hemorrhagic shock 7 (16.3%) 34 (12%) 0.59 326

-Acute kidney injury 13 (31.7%) 70 (24.8%) 0.425 323

-VAP 32 (74.4%) 127 (44.9%) 0.001 326

-Thrombosis (patient) 15 (34.9%) 37 (13%) 0.039 326

-Thrombosis (circuit) 25 (58.1%) 91 (31.9%) 0.002 326

-Duration of ECMO 25.5 (16.7) 18.3 (17.2) 0.006 300

-Duration of MV 44.9 (26.8) 37 (31.5) 0.056 268

-Status on 1st December 0.214 328

Weaned 17 (39.5%) 134 (47%)

Ongoing 10 (23.3%) 39 (13.7%)

Deceased 16 (37.2%) 112 (39.3%)

Six month survival 10 (38.5%) 89 (44.1%) 0.74 228

Conclusion. Prone position while on extracorporeal support is not 
associated with improved outcomes.
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Introduction. The COVID-19 pandemic hit the United Kingdom in 
late January 2020. By May 1st 2021, there have been 4.41 million con-
firmed cases and 127,524 deaths among those who tested COVID 
positive. This is ranked the world’s fifth highest death rate and the top 
country in Europe in respect of death rate related to COVID-19 pneu-
monia (1). The NHS Hospitals across the UK were overwhelmed by the 
mounting numbers of COVID- 19 patients which was unprecedentedly 
consuming the medical resources.
Intensive care units were suffering from shortage of medical equip-
ment including mechanical ventilators which was the main pillar in the 
treatment of the critically ill COVID-19 patients. This was a challenging 
situation which forced medical experts to repurpose the anaesthesia 
ventilators for supporting these patients. Using these ventilators was 
burdensome for the medical staff in the ICU down to the lack of expe-
rience in dealing with these machines for ventilating ICU patients. 
Anaesthesia machines have comparatively distinctive technical fea-
tures from the standard ICU ventilators.
Intensive care Unit at North Middlesex University Hospital was one 
of the earliest centres to be affected by the COVID-19 pandemic. The 
numbers of COVID-19 patients admitted to the ICU surmounted the 
capacity of ICU supplies. The ICU ran out of the standard ICU ventila-
tors making it imperative using anaesthesia machines for significant 
number of our patients. Unfortunately, the literature concerning 
the use of anaesthesia machines in ICU was scarce aside from some 

guidelines released by regulatory bodies and the ventilator manufac-
turers that aimed to safely use these types of ventilators during the 
pandemic (2). Higher rate of complications and mortality related to 
anaesthesia ventilators was questionable.
The main purpose of this retrospective study is to evaluate the out-
come of patients on anaesthesia ventilators in patients with COVID-19 
pneumonia.
Objectives. To determine whether patients with COVID-19 disease 
fare worse on anaesthesia ventilators compared with COVID-19 
patients on standard ICU ventilators.
Methods. ICNARC data after the first UK COVID-19 wave was merged 
with data from the mechanical ventilators. Only patients with com-
plete data were included. The data of Sixty-seven patients mechani-
cally ventilated -thirty-six on Anaesthesia-Ventilators (AVEN) and 
thirty-one on standard ICU-Ventilators (IVEN)- were collected and ana-
lysed. Descriptive analysis was used to define mean and 95% Confi-
dence Intervals using bootstrapping. Modelling using ICU outcome as 
response variable was performed with the lasso regression for variable 
selection. Variables were identified along defined times in ICU. Those 
selected variables were included in a logistic regression model.
Results. Patients on AVEN or IVEN neither differ in regard to demo-
graphic data (age, sex, ethnicity, BMI, help on daily activities, 
ICNARC score, APACHE score, of first 24  h PaO2 / FiO2 [P/F] ratio), 
nor on critical care variables (lung compliance, FiO2, PaO2, total PF 
ratio, SaO2, PaCO2, respiratory rate, tidal volume, peak inspiratory 
pressure, PEEP, fluid balance and organ support days).There was 
no difference in mortality between both groups (chi-squared 3.5, 
p = 1). PaCO2 (OR 0.22 [95% CI 0.06–0.80]), basic respiratory (0.52 
[0.28–0.96]) and cardiovascular support (0.88 [0.79–0.99]) were 
inversely related with mortality. This model predicted mortality 
regardless of type of mechanical ventilator with an area under the 
curve (AUC) of 0.94 (0.85–0.97).
Conclusion. Patients with COVID-19 disease mechanically ven-
tilated with anaesthesia ventilators during the first UK wave did 
not fare worse than patients on standard ICU ventilators. Variables 
related with ventilation (PaCO2), basic respiratory and cardiovascu-
lar support predicted ICU mortality.
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Introduction. When used appropriately automated ventilation 
modes reduce workload and enhance patient safety, fasten wean-
ing and increase ventilator free days. Inflow of COVID-19 patients 
imposed new challenges to technology and human resources. 
Adaptive Support Ventilation (ASV) is automated mode enabling 
spontaneous, assisted and spontaneous (supported) breaths under 
same set of settings (PEEP, FiO2 and %of minute ventilation).
Objectives. To assess feasibility of ASV in Covid-19 patients venti-
lated for acute respiratory insufficiency.
Methods. 25 consecutive patients with COVID-19 referred to ter-
tiary center for advanced ventilatory support and/or rescue thera-
pies were ventilated in ASV mode (C6 Hamilton, Switzerland). All 
received propofol and fentanyl in continuous infusion target-
ing RAAS -4. %MV, PEEP and FiO2 were adjusted by physician tar-
geting physiological acceptable limits (pH ≥ 7.2, pO2 ≥ 10  kPa 
pCO2⩽8  kPa). Recruitability was assessed and recruitment 
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manoeuvre performed in recruiters (PV tool, C6, Hamilton, Switzer-
land). In all patients oesophageal manometry via dedicated gastric 
catheter (Nutrivent, Sidam, Italy) was performed.
Results. In cohort go 25 patients 69%were male with BMI 29 ± 5 
and APACHE 17 ± 5. Ventilator parameters are presented in Table 1. 
*IBWx100mL/kg, PLPEEP transpulmonary pressure @PEEP, PLplato 
transpulmonary pressure @plato; MP = 0.098 × RR x Vt x DP, 
VR = (MV x PaCO2)/IBM × 100 × 5 kPa).

Day 1 Day 3 P

%predictive minute ventilation (L/
min)*

167 ± 37 143 ± 61 NS

PEEP (cmH2O) 10 ± 3 12 ± 3 NS

FiO2 0.8 ± 0.24 0.55 ± 0.1  < 0.005

Respiratory Rate (/min) 25 ± 6 18 ± 4 0,024

Vt (mL) 450 ± 0.59 448 ± 0.58 NS

Vt (mL/kg IBM) 6.7 ± 0.8 6.2 ± 0.5 NS

Driving Pressure (DP, cmH2O) 14 ± 6 11 ± 4 NS

Mechanical Power (MP, J/min) 31 ± 11 17 ± 9 NS

Compliance (mL/cmH2O) 34 ± 12 30 ± 9 NS

PL PEEP (cmH2O) 1,5 ± 0.5 1,7 ± 0.5 NS

PL plato (cmH2O) 9.8 ± 1.8 11.8 ± 1.8 NS

Ventilatory Ratio(VR) 2.9 ± 0.7 2.2 ± 0.3 NS

pO2 (kPa) 10.3 ± 2.8 11.8 ± 1.2 NS

pCO2 (kPa) 6.33 ± 1.2 6.1 ± 0.5 NS

Conclusion. In group of selected COVID19 patients use of ASV proved 
to be save, effective and feasible. Although relatively high minute 
ventilation was used, ASV delivered Vt in protective range and no air-
trapping was documented.
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Introduction. Endotheliopathy is suggested to be part of the devel-
opment of AKI and ARDS in COVID-19, probably due to vascular leak-
age and edema formation (1,2,3). The endothelial angiopoietin/Tie2 
system tightly regulates endothelial barrier function, and disturbances 
in this system can cause vascular leakage (4,5). However, the angiopoi-
etin/Tie2 system has not yet been linked to endothelial barrier func-
tion in this patient group.
Objectives. To examine the effect of plasma from COVID-19 patients 
with mild and severe symptomatology on endothelial permeability 
and its relation to the angiopoietin/Tie2 system.
Methods. Plasma was received from the Amsterdam UMC COVID 
Biobank and obtained from COVID-19 patients admitted to the ward 
(n = 14, mild symptoms) or intensive care unit (n = 20, severe symptoms) 
and during week 1 and week 2 of hospital admission. Human kidney 

and pulmonary endothelial cells were exposed to patient plasma and 
in  vitro endothelial barrier function was assessed using electric cell-
substrate impedance sensing. Circulating levels of angiopoietin-2 
were measured by sandwich enzyme-linked immunosorbent assay.
Results. Of 34 patients (64.7% male; age 63 ± 11  years old), 32.4% 
developed AKI, 58.8% developed ARDS, and 90-day mortality occurred 
in 32.4%. Plasma from COVID-19 patients reduced in  vitro renal and 
pulmonary endothelial resistance, whereas no significant differences 
were found at admission between patients at the ward or at the ICU 
(renal 0.45 [0.44–0.50] vs 0.46 [0.43–0.52] p = 0.944; pulmonary 0.37 
[0.34–0.38] vs 0.38 [0.37–0.42] p = 0.064). Nonetheless, endothelial 
resistance significantly increased following exposure with plasma 
from ward patients obtained at week 1 (renal 0.45 [0.44–0.50] vs 0.50 
[0.48–0.69] p = 0.039; pulmonary 0.37 [0.34–0.38] vs 0.40 [0.37–0.46] 
p = 0.001) whereas this increase was only significant after two weeks 
in patients at the ICU (renal 0.46 [0.43–0.52] vs 0.77 [0.56–0.86] 
p < 0.001; pulmonary 0.38 [0.37–0.42] vs 0.72 [0.46–0.93] p < 0.001). 
Patients admitted to the ICU showed an increase in circulating angi-
opoietin-2 levels after one week (3.04 [2.08–4.42] vs 5.58 [3.62–8.23] 
ng/ml, p = 0.002) whereas levels remained stable in ward patients. The 
increase in angiopoietin-2 showed good discrimination for the devel-
opment of AKI (AUC = 0.788, 95% CI = 0.584–0.992, p = 0.013) and 
ARDS (AUC = 0.838, 95% CI = 0.687–0.989, p < 0.001) and 90-day mor-
tality (AUC = 0.914, 95% CI = 0.807–1.000 p < 0.001).
Conclusion. Plasma from COVID-19 patients induced in vitro renal and 
pulmonary endothelial hyperpermeability. Interestingly, an increase in 
circulating angiopoietin-2 levels over time is able to predict AKI, ARDS 
and 90-day mortality with high prognostic accuracy.
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Introduction. Non-invasive ventilation (NIV) preserves respiratory 
muscle functions, reduces sedation requirements and might pre-
vent endotracheal intubation. However, excessive inspiratory efforts 
exerted during spontaneous breathing may worsen lung injury (1), 
due to inhomogeneous lung stress and increased lung oedema, and 
may lead to delayed intubation and increased mortality. Prone posi-
tioning (PP) has been recently proposed in spontaneously breathing 
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patients to improve oxygenation (2). Our study explores the hypoth-
esis that prone positioning (PP) may act in synergy with NIV to reduce 
respiratory efforts and improve gas exchange in patients with Covid-
19 hypoxemic respiratory failure.
Objectives. To assess the effect of PP on the magnitude of respiratory 
efforts, measured by esophageal pressure swings (ΔPes) during inspi-
ration, in patients affected by COVID-related pneumonia and undergo-
ing NIV trial.
Methods. In this single-center prospective observational study, we 
enrolled consecutive patients aged  > 18 years old, affected by Covid-
19 acute respiratory failure (defined by respiratory rate (RR) ≥ 25 
breaths/min and oxyhemoglobin saturation  (SpO2) ≤92% or  PaO2/
FiO2 ratio (P/F)  ≤200 despite supplemental oxygen) and candidates 
for receiving NIV trial and prone positioning. At admission to ICU, a 
multifunctional nasogastric tube (NutriVent) was inserted, and the 
first NIV trial started. Ventilatory parameters were left unchanged 
during the period of study. Gas exchange and ΔPes were collected in 
supine position (S1), after 2 h of prone positioning (P) and after 30 min 
from resupination (S2). NIV/PP trial was repeated the day after the ICU 
admission. Sedation was permitted to maintain Richmond Agitation-
Sedation Scale (RASS) equal to zero. PP was considered feasible if tol-
erated for at least 2 h. Data are presented as median and interquartile 
range (IQR). One way analysis of variance for non-parametric repeated 
measurements (Kruskal Wallis) with a post hoc Tukey’s correction was 
used to compare data.
Results. Patients’ characteristics and mechanical support parameters 
during NIV are summarized in Tables  1 and 2. Ten out of the eleven 
patients enrolled were able to perform both NIV/PP trials; one patient 
was intubated before the second trial. Only in one case the NIV/PP 
trial was interrupted before two-hours, due to intolerance to PP. ΔPes 
decreased significantly from S1 to P (5.2 [3–6.8] vs 2.7 [2–4.1] cmH2O, 
p < 0.05]; similarly, P/F  increased from S1 to P (177 [133–233] vs 280 
[215–361], p < 0.05)]. Both values returned closer to the first NIV meas-
urement after resupination (ΔPes 3.9 [2.8–4.7] cmH2O, P/F 217 [146–
244]) (Fig.  1). No significant differences were found in neither RR (19 
[17–22], 17 [14–21], 20 [17–22] breaths per minute) nor tidal volume 
(7.7 [6.9–8.2], 7.8 [7–8.5], 7.3 [6.8–8.1] mL per kilogram of predicted 
body weight) in S1, P, S2, respectively. No major complications were 
recorded.

Conclusion. Prone position during spontaneous breathing is feasi-
ble and associated with a significant reduction inspiratory efforts and 
improvement in oxygenation, which cannot be explained only by the 
application of NIV.
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Introduction. Post-Intensive Care Syndrome (PICS) refers to a set 
of physical, cognitive and emotional impairments that persists after 
hospital discharge (1) and has a high impact on the survivors’ qual-
ity of life (QoL) (2–4). The emotional state is one of the most affected 
domains after ICU stay. The prevalence for anxiety and depression is 
estimated at 16–62% (5). Moreover, depressive symptomatology has 
been related to higher mortality in the next 2 years after ICU discharge 
(6). ICU survivors with Acute Respiratory Distress Syndrome (ARDS) 
and those undergoing invasive mechanical ventilation (IMV) are espe-
cially vulnerable to develop PICS (6). Most of the critically ill COVID19 
patients present both conditions, that added to the adverse condi-
tions of the COVID19 hospital emergency situation (isolation during 
admission, impossibility for applying conventional protocols for seda-
tion/mobilization during ICU, etc.) may increase the level of emotional 
distress in the COVID-19 ICU survivors.
Objectives. 1) To compare the emotional state (anxious, depressive 
and post-traumatic stress symptomatology) between two cohorts 
of ICU survivors, with and without COVID-19, 1  month after ICU dis-
charge. 2) To explore the relationship between the emotional state 
and the QoL (physical and mental health) in the initial phase of the 
post-ICU recovery.
Methods. A pre-pandemic cohort of ICU survivors undergoing IMV 
was compared with a cohort of COVID-19 ICU survivors. The emotional 
state was assessed 1  month after ICU discharge using the following 
scales: Hospital Anxiety and Depression Scale (HADS) and Davidson 
Trauma Scale (DTS). QoL was assessed using the Short Form Health 
Survey SF-12 (Physical health and Mental Health indexes). Mann Whit-
ney U tests and Spearman correlations were used.
Results. Non-COVID-19 ICU IMV survivors cohort: 40 patients, of which 
50% female, mean age 63.16 ± 15.16 years old and mean duration of 
IMV of 13.3 ± 17.9  days. COVID-19 ICU survivors cohort: 73 patients 
of whom 38.4% female, mean age 58.29 ± 11.22 years old and with a 
mean duration of IMV of 17.85 ± 12.24  days. 47% of ICU survivors in 
the COVID-19 cohort did not receive IMV.
Differences in the emotional state are shown in Fig.  1. COVID-19 ICU 
survivors with and without IMV showed significantly higher levels of 
anxiety (p = 0.025 and p = 0.04, respectively) and PTSD symptoms 
(p < 0.001; p = 0.04) than non-COVID-19 ICU survivors. No differences 
were observed regarding depression.
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QoL-Physical health index was statistically related to the depressive 
symptoms in non-COVID19 survivors (rs = -0.354; p = 0.025), while 
it was related to PTSD symptoms (rs = -0.296; p = 0.013) in COVID-
19 survivors. QoL-Mental health index was statistically related to the 
anxiety, depression and PTSD symptomatology of both non-COVID19 
(rs ≤ -0.513; all p ≤ 0.001) and COVID19 ICU survivors (rs ≤ -0.47; all 
p < 0.001).
Conclusion. COVID19 ICU survivors manifested higher anxiety and 
PTSD symptoms than non-COVID19 ICU survivors. No differences were 
found in depressive symptomatology. Emotional state was not related 
to IMV. The emotional state in the early post-ICU recovery phase was 
associated with a worst physical and mental health QoL.
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Introduction. Ventilator-associated pneumonia (VAP) is the most 
common infection acquired in the intensive care unit (ICU). To date, 
there is no diagnostic gold standard for VAP. Some guidelines suggest 
the use of semiquantitative cultures. Also, community acquired pneu-
monia are still a diagnosis of admission in ICU patients, together with 
complicated nosocomial pneumonia.
Methods. We performed a retrospective observational study, where 
we compared the incidence of VAP among covid and non-covid 
patients in our unit, the methods of diagnosis and the incidence of 
positive semiquantitative cultures. We also compared the patients 
admitted due to community acquired pneumonia or hopital associ-
ated. The study involved 81 COVID-19 and 32 non-COVID-19 patients 
receiving invasive ventilation in a single University teaching hospital 
between January 1st 2020 and December 31th 2020.
Results. From the total of 113 ventilated patients (covid-19 and non-
covid-19) diagnosed with pneumonia, 10 of them had more tha one 
diagnosis of pneumonia during the stay in the ICU. 88 were nosoco-
mial pneumonias, in which, 68 VAP (40 early onset and 28 late onset) 
and 20 HAP. The remaining, 22 were due to aspiration and 13 com-
munity acquired. From all the VAP diagnosis, early onset VAP, 53.6% 
were diagnosed on the 2nd day of admission, 35.7% on the 3rd, and 
10.7% on the 4th day. Regarding the late onset VAP, 53.84% diag-
nosed between the 5th and 7th days, and 46.16% between the 8th 
and 15th days of admission.From 32 covid-19 patients only 37,5% 
had positive bronchial secretions, compared to 39,5% non-covid-19 
patients.Regarding the thorax CT-scan, non-covid-19 patients showed 
higher incidence of imaging characteristics of pneumonia than covid-
19 patients. And 41% didn’t perform thorax CT-scan.
Conclusion. We observed that Covid-19 patients had less VAP and 
less positive cultures, probably associated with the beginning of 
antimicrobials before ICU admission. There is a high rate of CT-scan 
that wasn’t performed, and the assumption of pneumonia was only 
through thorax X-Ray imaging, this is due to the difficulty in moving 
ventilated patients to and from the CT-scan room, which brings us the 
need for a more quicker, easier, and bedside way to help in the diagno-
sis of pneumonia in this setting, for example, pulmonary echography.
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Introduction. Noninvasive ventilation (NIV) has been shown to be 
effective in severe exacerbations of chronic obstructive pulmonary 
disease and acute pulmonary edema. Its role in severe acute asthma 
nevertheless remains uncertain.
Objectives. Our study aimed to evaluate the efficiency of NIV in 
severe acute asthma particularly concerning the need of endotracheal 
intubation (ETI).
Methods. We conducted a retrospective cohort study in intensive 
care unit (ICU) between September 1989 and December 2017 includ-
ing all asthmatic patients with severe acute asthma. Two groups of 
patients were identified depending on the use of NIV on admission: 
a NIV + group and a NIV- group. These two groups were matched 
according to six criteria: i) age, gender, severity of asthma, PaCO2 on 
admission, ii) a clinical score and the Salmeron score on admission. 
The data and clinical outcomes for these patients were retrieved and 
compared with a multivariate analysis.
Results. The study included 354 patients with 177 events in each 
group. Demographic characteristics, vital signs, PaO2 and PaCO2 at 
baseline were similar for both groups. The comparison of clinical and 
blood gas parameters recorded during the first 24  h had showed an 
improvement in both groups without significant difference except 
for the PaO2 / FiO2 ratio (The mean of PaO2 / FiO2 ratio at H24 was 
280.7 ± 110.5 mm Hg in the NIV + group against 238 ± 107.7 mm Hg 
in the NIV- group).
The application of NIV combined to medical treatment had signifi-
cantly decreased the need of ETI (OR = 0.188 [0.064–0.55] (p = 0.005). 
In fact, only 17 patients in the NIV + group (9.6%) against 38 patients 
in the NIV- group (21.5%) had been intubated. Analysis of independ-
ent predictors of ETI for NIV failure was a value of PaCO2 ≥ 47.9 mmHg 
at the first hour and an IGSII score ≥ 26.
Complications were observed in 75 patients (21.2%). Although the 
incidence of these complications was similar in both groups, hemody-
namic complications were significantly less frequent in NIV + group [5 
cases (2.8%) versus 18(10.2%)].
Finally, the use of NIV in severe acute asthma had no impact on mor-
tality or length of stay.
Conclusion. Cautious and monitored use of NIV during severe acute 
asthma decreases the need of ETI and can probably accelerate the 
improvement of asthmatic patients in the ICU.
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Introduction. High Flow Nasal Cannula (HFNC) is a therapy frequently 
used in critically ill patients with respiratory failure. However, prior to 
the onset of the SARS-Cov2 pandemic, there was limited literature 
available regarding predictors that would allow to establish subgroups 
of patients at risk of therapeutic failure.

Objectives. The primary objective was to assess diaphragmatic ultra-
sound criteria as predictors of failure to this therapy. The secondary 
objective was to evaluate clinical variables as predictors of failure.
Methods. Prospective cohort study including patients over 18  years 
old who were consecutively admitted to the Critical Care Unit of Gus-
tavo Fricke Hospital ( Viña del mar, Chile), from July 24 to October 20, 
2020 with respiratory failure secondary to SARS-CoV-2 pneumonia 
confirmed by RT-PCR or suspected; and in need of ventilatory support 
with HFNC.
Baseline measurements of arterial blood gas, modified BORG dyspnea 
scales, respiratory rate and use of accessory muscles, were made prior 
to the start of therapy.
Subsequently, measurements of the following variables were per-
formed after 12 h and daily: ROX index, excursion and diaphragmatic 
contraction speed (diaphragmatic excursion / inspiratory time) by 
ultrasound both in supine and prone position.
The end of follow-up was determined by any of the following situa-
tions: weaning from HFNC, intubation, or death.
Demographic data such as age, sex, comorbidities, APACHE and SOFA 
on admission, time of disease evolution, and laboratory tests were also 
analyzed.
Results. A total of 61 patients were admitted, 21 of them were 
excluded due to various criteria. Of the remaining 40, an analysis of the 
first 29 patients was performed.
68.9% were men, the mean age was 60.1 ± 15.1 years, and 73.9% had 
comorbidities, with cardiovascular disease being the most prevalent.
The supine diaphragmatic contraction speed evaluated after 12  h, 
obtained good performance as a predictor of failure, (AUC = 0.83; 95% 
CI 0.63—1.0). A value above 1.49 cm/sec, had a 100% sensitivity and 
58.3% specificity to detect patients who required intubation (p = 0.03).
The supine ROX index measured after 12 h presented adequate perfor-
mance (AUC = 0.95; 95% CI 0.86–1.0). A value lower than 7.9 showed 
a sensitivity of 90.9% and a specificity of 100% to predict failure with 
HFNC (p = 0.02).
Conclusion. As in other etiologies of respiratory failure, in patients 
with SARS-CoV2 infection, the ROX index was an effective tool for 
predicting HFNC failure. Measurement of diaphragmatic contraction 
speed by ultrasound emerges as a novel diagnostic complement.
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Introduction. Naso-gastric catheters (NG-C), comprising esophageal 
balloons for estimation of pleural pressure and transpulmonary pres-
sure are becoming essential tools in the management of mechanically 
ventilated patients.# A novel NG-C has been recently developed to 
monitor esophageal and gastric pressure and avoid gastro-esophageal 
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reflux. Herein, we comprehensively test its esophageal balloon vs. 
commercially available alternatives.
Methods. We tested two novel NG-Cs (Aspisafe NG and NG + , NY, 
NY), in comparison with 5 commercially-available alternatives. Bal-
loon elastance was computed in triplicate, through inflation of air up 
to 40 cmH2O. We developed a novel  in-vitro  model comprising pig’s 
esophagus, mounted into a pressurized, temperature-controlled plas-
tic box. The transesophageal pressure was computed in triplicate, as 
the difference between the NG-C esophageal balloon internal pres-
sure and the box pressure, upon various inflation volumes (up to 30 
cmH2O) and 9 box pressures (-20 – + 20 cm H2O). We defined range 
of accuracy as transesophageal pressure of 0 ± 1 cm H2O. Continuous 
variables were described as median (IQR). Categorical variables were 
described as percentages. Kruskal–Wallis test was applied for compari-
sons among catheters.
Results. Esophageal balloon elastance differed among catheters 
(N:21, p < 0.0001). In particular, the Cooper® presented the highest 
median elastance, 15.7 cmH2O/mL (IQR 8.3–24.8), while the Aspisafe 
NG had the lowest 1.9 cmH2O/mL (IQR 1.1–2.6). Figure  1 shows the 
transesophageal pressure, which differs among NG-C types (N = 2032, 
p < 0.001). In addition, when recorded transesophageal pressure meas-
urements were in the range of accuracy, the inflation volume varied 
among NG-C types (N = 422, p < 0.001). Upon negative box internal 
pressure, measurements were accurate in only 17.2% of the cases; 
conversely, when the box internal pressure was positive, accurate 
measurements occurred in 24.6% of the cases.

Conclusion. We characterized a novel NG-C comprising esophageal 
pressure monitoring. In comparison with commercially available 
NG-Cs, the novel esophageal balloon presents relatively low elastance 
and comparable accuracy in transesophageal pressure measurement. 
Of note, when box pressure was set to negative values, the accuracy of 
all tested esophageal balloons was poor.
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Introduction. Oral hygiene of critically ill patients on mechanical 
ventilation is an important strategy for the prevention of ventila-
tor-associated pneumonia (VAP) and many intensive care societies 
and institutions still recommend that it should be performed with 
chlorhexidine digluconate, given its possible benefits [1]. However, 
meta-analyzes of double-blind randomized trials reported increased 
mortality with the use of oral chlorhexidine [2,3] and no reduction in 
VAP rates [4,5]. Therefore, once there are safety concerns, the routine 
application of this substance, in all patients of a general Intensive Care 
Unit (ICU), requires further evaluation [6–8]. The mechanism that could 
explain this increase in mortality is speculated to be a possible direct 
pulmonary toxicity after chlorhexidine aspiration, causing lung injury 
and acute respiratory distress syndrome (ARDS) [5,8]. Recently, the 
Ministry of Health’s Advisory Council on the Critical Patient Safety Pro-
ject, in collaboration with the Spanish Society of Intensive and Critical 
Medicine and Coronary Units, made an addendum to the Pneumonia 
Zero Project, modifying the recommendation of oral care with chlo-
rhexidine, in ventilated patients, from mandatory to not mandatory 
[9]. Additionally, the European Respiratory Society, European Society 
of Intensive Care Medicine, European Society of Clinical Microbiology 
and Infectious Diseases and Asociación Latinoamericana del Tórax, 
have decided not to issue a recommendation on the use of oral chlo-
rhexidine, in their last VAP prevention international guidelines, until 
more safety data becomes available [10].
Methods. The OHCP trial (ICTRP: RBR-7p6568) is an ongoing double-
blind, randomized trial, that evaluates the use of oral chlorhexidine 
in terms of efficacy and safety and possible alternatives. 150 adult 
patients admitted in the ICU will be recruited. Eligible and consent-
ing patients will be randomly allocated to three different groups: (1) 
oral hygiene with chlorhexidine; (2) cetylpyridinium; (3) sterile water. 
Included patients must be tested for COVID-19 and positive cases 
excluded. To make the measures as unbiased as possible, the observer, 
trial statistician, participants and executers of the procedure are 
blinded to the intervention. The experimental protocols have been 
approved by local ethics committee and conform to the CONSORT 
guidelines. Recruitment is intended to be complete up to 12 months. 
Multiple regression statistical  analysis, structural equation modeling 
and the statistical package Bioestat 5.3 or similar will be used to ana-
lyze the collected data.
Results. The primary endpoint is prevention of VAP. Secondary out-
come measures are occurrence of adverse effects, ARDS and mortality. 
Principal analysis is which of the substances is more effective in pre-
venting VAP and safer.
Conclusion. This trial assesses the association between oral care, in 
critically ill ventilated patients, with different antiseptics and rates of 
VAP, ARDS and mortality. Perhaps its results fill gaps in knowledge.

Reference(s)
 1. Klompas M, Li L, Kleinman K, Szumita PM, Massaro AF. Associations 

between ventilator bundle components and outcomes. JAMA Intern 
Med. 2016;176:1277–83, http:// dx. doi. org/ 10. 1001/ jamai ntern med. 2016. 
2427

 2. Bouadma L, Karpanen T, Elliott T. Chlorhexidine use in adult patients 
on ICU. Intensive Care Med. 2018;44:2232–4, http:// dx. doi. org/ 10. 1007/ 
s00134- 018- 5137-5. 20

 3. Cantón-Bulnes ML, Garnacho-Montero J. Antisepsia orofaríngea en el 
paciente crítico y en el paciente sometido a ventilación mecánica. Med 
Intensiva. 2019;43(S1):23–30, http:// dx. doi. org/ 10. 1016/j. medin. 2018. 06. 
011. 52

 4. Gobierno de España. Seguridad del Paciente. Proyecto Neumonía Zero. 
En colaboración con la Sociedad Española de Medicina Intensiva, Crítica 
y Unidades Coronarias (SEMICYUC) y la Sociedad Española de Enfermería 
Intensiva y Unidades Coronarias (SEEIUC). Declaración del Consejo Asesor 
del Ministerio de Sanidad de los Proyecto de Seguridad en Pacientes 
Críticos sobre el lavado con clorhexidina em pacientes ventilados; 2018. 
https:// www. segur idadd elpac iente. es/ resou rces/ docum entos/ 2018/ 07/ 

https://doi.org/10.1007/s00134-016-4400-x
http://dx.doi.org/10.1001/jamainternmed.2016.2427
http://dx.doi.org/10.1001/jamainternmed.2016.2427
http://dx.doi.org/10.1007/s00134-018-5137-5.20
http://dx.doi.org/10.1007/s00134-018-5137-5.20
http://dx.doi.org/10.1016/j.medin.2018.06.011.52
http://dx.doi.org/10.1016/j.medin.2018.06.011.52
https://www.seguridaddelpaciente.es/resources/documentos/2018/07/declaracion-del-consejo-sobre-el-lavado-oral-con-clorhexidina-en-pacientes-ventilados.pdf


Page 160 of 258  ICMx  2021, 9(Suppl 1):51

decla racion- del- conse jo- sobre- el- lavado- oral- con- clorh exidi na- en- pacie 
ntes- venti lados. pdf [accessed 10 August 2020]

 5. Torres A, Niederman MS, Chastre J, Ewig S, Fernandez-Vandellos P, Han-
berger H, et al. International ERS/ESICM/ESCMID/ALAT guidelines for the 
management of hospital-acquired pneumonia and ventilator-associated 
pneumonia: Guidelines for the management of hospital-acquired pneu-
monia (HAP)/ventilator-associated pneumonia (VAP) of the European 
Respiratory Society (ERS), European Society of Intensive Care Medicine 
(ESICM). European Society of Clinical Microbiology and Infectious 
Diseases (ESCMID) and Asociación Latinoamericana del Tórax (ALAT). Eur 
Respir J. 2017;50, http:// dx. doi. org/ 10. 1183/ 13993 003. 00582- 2017

 6. We acknowledge the important contributions from the Uberlandia Clini-
cal Hospital and the Health Science pHD Program of Uberlandia Federal 
University. In addition, we thank the participating ICU staff, patients and 
families.

 7. Vieira PC, de Oliveira RB, da Silva Mendonça TM. Should oral chlorhex-
idine remain in ventilator-associated pneumonia prevention bundles? 
Med Intensiva. 2020. https:// doi. org/ 10. 1016/j. medin. 2020. 09. 009

 8. Klompas M, Speck K, Howell MD, Greene LR, Berenholtz SM. Reappraisal 
of routine oral care with chlorhexidine gluconate for patients receiving 
mechanical ventilation: systematic review and meta-analysis. JAMA Intern 
Med. 2014;174:751–61, http:// dx. doi. org/ 10. 1001/ jamai ntern med. 2014. 
359

 9. Price R, MacLennan G, Glen J. Selective digestive or oropharyngeal 
decontamination and topical oropharyngeal chlorhexidine for preven-
tion of death in general intensive care: systematic review and network 
meta-analysis. BMJ. 2014;348:g2197, http:// dx. doi. org/ 10. 1136/ bmj. 
g2197. 17

 10. Deschepper M, Waegeman W, Eeckloo K, Vogelaers D,Blot S. Effects of 
chlorhexidine gluconate oral care on hospital mortality: a hospital-wide, 
observational cohort study. Intensive Care Med. 2018;44:1017–26, http:// 
dx. doi. org/ 10. 1007/ s00134- 018- 5171-3

 11. Ricard JD, Lisboa T. Caution for chlorhexidine gluconate use for oral care: 
insufficient data. Intensive Care Med. 2018;44:1162–4, http:// dx. doi. org/ 
10. 1007/ s00134- 018- 5217-6

001083 
Epidemiology and pronostic factors of elderly Covid‑19 patients 
in intensive care unit: analysis of 71 patients
G.  MORATELLI1; K.  Regaieg1; A. Al  Harach1; O.  Remets1; 
D. Goldgran-Toledano1

1Médecine intensive et réanimation, Intercommunal Hospital Group Le 
Raincy Montfermeil, Montfermeil, France 
Correspondence: G. MORATELLI
Intensive Care Medicine Experimental 2020, 9(1): 001083

Introduction. The decision of admission of elderly patients to inten-
sive care unit (ICU) is often difficult1. It becomes delicate in a pan-
demic context.
Objectives. The objective of our study is to describe the epidemio-
logical and clinical characteristics of covid-19 patients over 70  years 
old hospitalized in our ICU, and to identify predictive factors of poor 
prognosis in this patients group.
Methods. It is an observational retrospective single-center study. We 
have included all covid 19 patients older than 70  years hospitalized 
into our ICU from March 2020 to April 2021.
Categorical variables were expressed as frequencies and percentage, 
whereas quantitative variables were expressed as median.
Two groups were compared in univariate analysis: survivors and 
deceased. Multivariate analysis was performed to identify the inde-
pendent predictors of poor prognosis.
Results. During the study, 71 patients were included and the mortal-
ity rate was 54% (n = 38). The epidemiological analysis has demon-
strated that the median age was 75 (70–86) years, median BMI was 
29 (15–51) Kg/m2, median SAPS was 39 (18–89) and the sex ratio was 
68% (n = 48). 73% of patients (n = 52) have a history of cardiovascular 
disease, 49% of them (n = 35) have diabetes and 24% (n = 17) have a 
chronic renal disease. 30% (n = 21) of the patients have presented an 
acute kidney injury at the admission and 17% (n = 12) of them have 
needed renal replacement therapy. During the hospitalisation 30% 

(n = 21) of patients have received vasopressor. 83% (n = 59) of the 
patients have received non-invasive ventilation and 44% (n = 31) of 
them have needed oral intubation following non-invasive ventilation 
failure. The mean of duration of mechanical ventilation was 14,6 days 
(2–30). The mortality in mechanical ventilated group was 81% (n = 25).
In univariate analysis: SAPS, AKI, diabetes, use of mechanical ven-
tilation, ventilation associated pneumonia (VAP) and shock were 
associated with high risk of mortality.In multivariate analysis, only 
mechanical ventilation was associated with a poor of prognosis (odds-
ratio 10.0 [2.31; 56.6], p < 0.01).
Conclusion. The mortality of elderly covid 19 patients in ICU is high. 
Mechanical ventilation was associated with a poor of prognosis. The 
use of mechanical ventilation must be indicated on a case-by-case 
basis. More studies are needed on this subject.
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Introduction. Patients with acute exacerbation of chronic obstruc-
tive pulmonary disease (AECOPD), present a diaphragmatic fatigue 
which contributes to the difficult weaning of mechanical ventilation. 
In experimental and clinical studies, Theophyllin and digoxin [1]have 
been associated with improvement of diaphragmatic strength.
Objectives. So the aim of our study was to investigate in patients with 
chronic obstructive pulmonary disease(COPD) under face mask non 
invasive ventilation for acute exacerbation, the effect of IV digoxin on 
the diaphragmatic strength and consequently on weaning process 
outcome.
Methods. After ethical committee consentment,we perfomed a 
prospective randomized controlled study and enrolled 30 patients 
with AECOPD from september 2019 to september 2020. They were 
75 +—10  years old,under non invasive pressure support ventilation, 
with the same SOFA score Day 1. The patients were randomized in two 
groups:
A first group receiving intravenous digoxin 0.02 mg/kg infused during 
10 mn.
A second group receiving placebo (saline solution) infused also during 
the same time.
Pressure support was the same in the 2 groups i.e. 7cmh20 plus Peep 0 
cmh20 set for the weaning trial.
We assessed in the two groups using diaphragmatic ultrasonogra-
phy[2] the amplitude of right diaphragmatic excursion(EXdi) and 
thickening fraction of the right diaphragm (TFdi) atT90mn.TFdi is 
defined as thickness at end-inspiration—thickness at end-expiration/
thickness at end-expiration.
The right hemi-diaphragm was visualized in the zone of apposition 
using a 10-MHz linear ultrasound probe. Diaphragmatic ultrasonog-
raphy was performed before and after the administration of either 
digoxin or placebo.We monitored at T90mn digoxin blood level and 
blood gases.We recorded also ICU stay,Total non invasive ventilation 
time(TNIVT) and ICU mortality.
Results. Statistical analysis used Mann Whitney test and results 
expressed as mean + -standard deviation.We observed that arterial 
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blood gases and pH were not significantly different between the 2 
groups.Digoxin blood level was in the therapeutic range with a mean 
value,of 2.80 ± 0.10 nmol/L at T 90 min after digoxin administration.
Diaphragmatic excursion(EXdi) and Diaphragm thickening 
fraction(TFdi) were not different between the 2 groups before the 
administration of either digoxin or placebo respectively for EXdi 
1.3 + -0.5 cmvs1.25 + -0.4 cm. P < 0.4 and for TFdi 33% + -2vs36% + -4 
p < 0.3. First we observed essentially that maximal excursion atT90mn 
was higher in the digoxin group than in placebo group respectively 
4.2 cm + -0.2vs 1.2 cm + -0.15 p < 0.002.
Secondly, diaphragm thickening fraction atT90mn was more ele-
vated in digoxin group than in placebo group respectively55% + -5vs 
35% + -3.P < 0.003.ICU length of stay(ICULOS) was shorter in digoxin 
group compared to placebo group respectively 4.8  days + -2vs 
9.5 days + -2 P < 0.004.
Total non invasive ventilation time(TNIVT) (hours) was signifi-
cantly shorter in digoxin group than in placebo group respectively 
group120hours + -2vs 237 + -3 p < 0.0001.ICU mortality was more ele-
vated in placebo group than in digoxin group respectively 20%vs 6%

Digoxin Group Placebo Group P

EXdi cm T90mn 4.2 + -0.2 1.2 + -0.15  < 0.002

TFdi % T90mn 55 + -5 35 + -3  < 0.003

ICULOS (days) 4.8 + -2 9.5 + -2  < 0.004

TNIVT (hours) 120 + -2 237 + -3  < 0.0001

Conclusion. We observed that Diaphragmatic strength improves sig-
nificantly after digoxin administration in AECOPD patients and conse-
quently shortens the weaning process with beneficial effects in terms 
of outcome.
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Introduction. Bi-level positive pressure ventilation (BiPAP) is a first-
line intervention for hypercapnic respiratory failure in adults, with 
demonstrated mortality benefit and reduction in intubation as com-
pared to invasive mechanical ventilation (Osadnik et  al.; Rochwerg 
et al.). However, it is often not tolerated due to patient discomfort, 
claustrophobia, and skin breakdown (Carron et al.). High-flow nasal 
cannula (HFNC) is an alternative form of non-invasive ventilation 

currently indicated in multiple settings for hypoxemic respira-
tory failure. However, given its effects of elevation in mean airway 
pressure and washout of dead space, it may also have a role in the 
hypercapnic patient population (Ischaki et  al.; Mündel et  al.; Parke 
et al.;Bräunlich et al.).
Objectives. To assess current evidence from randomized controlled 
trials (RCTs) for HFNC as a treatment for hypercapnic respiratory failure.
Methods. Literature search was performed from inception to Decem-
ber 2020 in EMBASE, Medline, and the Cochrane library. Titles and 
abstracts were screened in pairs by four independent reviewers using 
Covidence systematic review software. 4932 studies were imported for 
screening, 261 underwent full text review and 7 studies were included 
in the final analysis. Pooled risk ratios (RR) were used for dichotomous 
outcomes and mean differences (MD) for continuous outcomes, utiliz-
ing a random-effects model.
Results. Seven RCTs were included in the final analysis. For mortality, 
there was no significant difference between interventions (RR 0.86, 
95% CI 0.48–1.56, low certainty). For intubation, there was no signifi-
cant difference between interventions (RR 0.80, 95% CI 0.46–1.39, low 
certainty). There was no difference in ICU length of stay (MD 0.08, 95% 
CI -1.16–1.32, low certainty) but a trend towards lower hospital length 
of stay favouring HFNC (MD -0.82, 95% CI -1.83–0.20, high certainty). 
There was no significant difference in partial pressure of CO2 between 
groups (MD -1.87, 95% CI -5.34–1.60, moderate certainty).
Conclusion. Current evidence suggests that HFNC may be an effective 
alternative to BiPAP for patients with hypercapnic respiratory failure. 
However, given low certainty of evidence, further studies are needed 
to better understand the role of HFNC in this setting.
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Introduction. Barotrauma (BT), a potentially lethal complication of 
invasive mechanical ventilation (IMV), includes different types of lung 
injury including pneumothorax (PTX), subcutaneous emphysema 
(SE), and pneumomediastinum (PM) (1). Studies have shown higher 
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incidence of BT related to IMV in acute respiratory distress syndrome 
(ARDS) due to COVID-19 (2).
Objectives. To determine risk factors, management and evolution of 
the patients (pts.) with ARDS secondary to COVID-19 receiving IMV in 
whom BT was diagnosed.
Methods. A retrospective, descriptive study for 14  months (Mar. 
2020–Apr. 2021) of pts. admitted to a 16 beds intensive care unit (ICU) 
in Madrid. The pts. included were those who tested positive for SARS 
CoV-2, requiring IMV, and experiencing BT. Pts. who experienced PTX 
caused by procedures other than IMV were excluded. Lung protec-
tive ventilation strategies were used in all cases. Data were based on 
clinical and imaging features of cases. Maximal values of airway pres-
sures, peak inspiratory pressure (PIP), positive end-expiratory pressure 
(PEEP), tidal volume (TV), respiratory rate (RR), compliance (C), partial 
pressure of carbon dioxide (PCO2), as well as age, sex, underlying dis-
eases, need for vasoactive medications (VAM), prone position, man-
agement and complications, were analyzed. We also have studied the 
relationship between BT and the pathological features of ARDS. Val-
ues are presented as percentage and mean, and standard deviation, 
p < 0.01 being considered significant. All analyses were done with IBM 
SPSS Statistics for macOS, version 25.
Results. A total of 18 pts., out of a total of 266 pts. with COVID-19 
admitted to the unit during this period, were analyzed. Overall char-
acteristics: 78% males, mean age: 68 ± 6  years (95%CI), mean admis-
sion APACHE II: 17 ± 7 (95%CI), mean VMI duration in discharged 
pts.: 51 ± 27  days (95%CI; p < 0.001), mean ICU stay in discharged 
pts.: 61 ± 33  days (95%CI, p < 0.001). 44% of pts. were exitus dur-
ing ICU stay. PTX occurred in 13 pts. (72%), PM in 12 pts. (61%), and 
SE in 8 pts. (44%). Diagnosis of PTX and PM was made with imaging 
(X-Ray, CT Scan) in 90% of pts., vs. clinical diagnosis in 10% of cases. 
The most common PTX location was unilateral, in 85% of cases. Chest 
tubes were inserted in 61% of PTX cases. Ventilator-associated pneu-
monia (VAP) before BT event was diagnosed in 12 pts., 67% (95%CI; 
p < 0.001).The incidence of BT was higher in the proliferative, and 
fibrotic ARDS phase (40%, 47%). Maximal values of PIP, PEEP, TV, RR, C, 
and PCO2 before BT diagnosis were higher, without statistical signifi-
cance. Analyzing prone position and need for VAM before BT diagno-
sis, no correlation was found.
Conclusion. Barotrauma mainly occurs in the late stages of ARDS, 
and VAP during ICU stay was identified as a risk factor for BT events. 
In most PTX and PM cases diagnosis was a radiological finding with-
out clinical manifestations. BT events were not associated with higher 
respiratory pressures or volumes, prone position, or hemodynamic 
instability.
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Introduction. Extracorporeal membrane oxygenation (ECMO) is a 
resource intensive and highly complex technique for severe hypox-
emia refractory to conventional therapies. The management of these 
patients in high volume centres (at least 30 cases/year) is associated 
with improved survival. To ensure equal access to the therapy, mobile 
ECMO teams are deployed.
Objectives. To describe the population and outcomes of patients who 
required ECMO retrieval during the COVID-19 pandemic in the Iberian 
Peninsula.
Methods. Observational retrospective analysis of the ECMOVIBER 
registry, including 25 ECMO centers in Spain (23) and Portugal (2). 
All adult COVID-19 patients requiring extracorporeal respiratory sup-
port between 1st March and 1st December 2020 were included. End 
of follow up and recruitment was 1st December. Demographic data, 
comorbidities, and complications during ECMO were recorded. ECMO 
retrieval was defined as a primary ECMO transport, in which a patient 
is cannulated by a mobile ECMO team. Results are described using 
mean (standard deviation), median (interquartile range) or frequency 
(percentage). Comparisons are performed using Chi2 test, T-test or 
Mann–Whitney U test as appropriate.
Results. A total of 334 patients [age 53 (10.3) years, 268 (80.2%) male] 
were included. 130 (38.9%) required ECMO retrieval. The description 
of this cohort and a comparison with the rest of the population are 
detailed in Table 1. No significant differences in comorbidities, respira-
tory condition prior to ECMO and complications during the support 
were identified.
Even though high volume ECMO centres only treated 28.7% of the 
total population, 48.4% of the retrievals were performed by these 
centres. The preferred cannulation strategy was femoro-jugular (88 
[67.6%]), although femoro-femoral was more frequently used than in 
the rest of the population (37 [28.7%] vs 23 [11.3%], p < 0.001). Drain-
age cannulae were also larger (25F vs. 23.9F, p < 0.001).
At the end of follow up, the overall mortality of retrieved patients was 
30.8%, compared to 46% in the rest of the population, p = 0.01.
Table 1 Retrieved patients vs. the rest of the population

Retrieved  
N = 130

Rest  
N = 204

p-value n

-Age (years) 52.7 (10.6) 53 (10.1) 0.79 334

-Sex (male) 105 (80.8%) 163 (79.9%) 0.958 334

-Chronic respiratory disease 7 (5.4%) 14 (6.9%) 0.769 333

-Chronic kidney disease 4 (3.1%) 8 (3.9%) 0.078 333

-Body mass index (kg/m2) 130 (6) 30.1 (6.2) 0.684 333

-PaO2/FiO2 ratio pre ECMO 79 (22.6) 79.7 (23.2) 0.684 334

-Driving pressure pre ECMO 17.3 (5) 18.6 (4.8) 0.008 325

-Noradrenaline > 0.1mcg/kg/min 27 (20.9%) 40 (19.7%) 0.358 332

-Coinfection at ECMO initiation 38 (29.5%) 61 (29.9%) 1 333

-Ventilation pre ECMO (days) 6.3 (4.7) 7.3 (6.9) 0.773 333

-Death at cannulation 5 (13.9%) 6 (6.4%) 0.43 130

-Hemorrhagic shock 20 (15.6%) 23 (11.4%) 0.353 329

-Acute kidney injury 34 (27%) 50 (25.1%) 0.808 325

-Ventilator-associated pneumonia 70 (55.1%) 89 (44.3%) 0.072 328

-Thrombosis (patient) 28 (22%) 24 (12.2%) 0.039 324

-Thrombosis (circuit) 46 (35.4%) 70 (34.3%) 0.995 328

-Duration of ECMO 20.8 (20.7) 17.6 (14.9) 0.43 284

-Status on 1st December 2020 0.01 334

Weaned 67 (51.5%) 84 (41.2%)

Ongoing 23 (17.7%) 26 (12.7%)

Deceased 40 (30.8%) 94 (46.1%)



Page 163 of 258  ICMx  2021, 9(Suppl 1):51

Conclusion. ECMO retrieval is safe, feasible and allows to concen-
trate the patients in high volume centres, which may play a role in the 
outcomes.
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Introduction. Since the first cases of severe COVID-19 were reported, 
there has been an interest in respiratory physiology. In patients requir-
ing invasive mechanical ventilation (IMV), a dispute emerged on 
whether differences in lung phenotype affects prognosis. In order to 
evaluate the clinical impact of lung mechanics, we studied lung com-
pliance during the first 7 days of IMV in patients with severe pneumo-
nia associated with SARS-CoV-2 infection.
Methods. A single-centre, ethical commission approved, retrospec-
tive study was conducted in a large urban university referral hospital. 
Protocolled prospective collected data was collected from consecu-
tive patients admitted with severe COVID-19 pneumonia. Patients 
submitted to ECMO support were excluded. Demographic, clinical and 
laboratory data were analysed and compared with variables related to 
lung mechanics. Patients were divided in two arbitrary groups, based 
on the value of static compliance (40  mL/cmH2O as a cut-off value), 
that we believe identify two different phenotypes. Statistical analysis 
was performed using STATA SE 15.1, and comparisons were made 
using t-test and X2, as well as multivariate logistic regression.
Results. One hundred patients were included in our study. Male 
patients were predominant (79%). Mean SAPS II was 39.5 ± 10, with 
a global mortality rate of 44%. At admission, mean static compliance 
value was 40.9 ± 12.2 mL/cmH2O. Fifty-one patients were grouped in 
the low compliance cohort (LC: below 40 mL/cmH2O) and 49 patients 
were grouped in the high compliance (HC: above 40 mL/cmH2O). LC 
group had more females. Age, SAPS II, time from symptom-to-hospital 
and time from hospital-to-IMV were similar between the two groups. 
LC patients tended to be more hypoxemic, as revealed by a lower 
PO2:FiO2 ratio on day one of IMV (133.8 ± 7.6 vs 164.8 ± 10.9, p = 0,02); 
this difference was lost at day six of IMV. As expected, tidal volume 
was higher in the HC group (6.5 ± 0.1 vs 6.8 ± 0.1  ml/kg of ideal 
body weight, p = 0.02), without compromising safe plateau and driv-
ing pressures, although driving pressure was higher in the LC group 
(12.6 ± 0.6 vs 9.3 ± 0.5 cmH2O, p = 0.0001). Use and duration of pron-
ing were similar (3.3 vs 2.9 days, p = 0.38). Laboratory data showed no 
difference on C-reactive protein levels nor lymphocyte count between 
the two groups. Static compliance on day one of IMV did not impact 
on ventilator-free days and did not affect ICU mortality. Mortality 
remained unchanged when adjusted for SAPS II, age or tidal volume 
per ideal body weight used.
Conclusion. Lung mechanics differ between patients with severe 
SARS-CoV-2 pneumonia, requiring personalised ventilatory strategies. 

However, these two different phenotypes do not seem to affect dura-
tion of ventilatory support nor prognosis.
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Introduction. Beginning in December 2019, the highly contagious 
coronavirus pneumonia (COVID-19) rapidly spread through China 
and around the world. As of April 2021, there are estimated over 
132,000000 confirmed cases with over 2,700,00 fatalities. The World 
Health Organization (WHO) has estimated that approximately 14% of 
infections develop into severe disease, with 5% of patients critically ill. 
Venovenous (VV) Extracorporeal Membrane Oxygenation (ECMO) is an 
effective rescue intervention when the conventional management of 
severe ARDS deemed ineffective. However, it is unclear if the duration 
of symptoms before ECMO has impact on the patient outcome.
Methods. A cross-sectional cohort study of 27 patients with COVID-19 
pneumonia who required VV ECMO for respiratory support. The study 
period extended from April 2020 to December 2020. Data captured 
include baseline patient characteristics, comorbidities, pre-ECMO res-
piratory support, duration of symptoms before ECMO support, labo-
ratory results, and therapeutic interventions for COVID-19. Survival to 
hospital discharge was the primary end-point.
Results. from 27 patient supported with ECMO for acute respiratory 
failure, 10 (37%) patients were discharged from the hospital. The 
median age of the survivors is 40.5  years old (27–52  years old). Half 
the survived patients are females with median BMI 37.7 (22.8–65.7). 
there are no differences in co-morbid conditions between both the 
survivors and the non-survivors. Also both groups received the same 
adjunctive therapies for hypoxia and therapeutics for COVID-19 pneu-
monia. The median duration from symptoms onset to ECMO cannula-
tion is 19 (± 3.9) days in ECMO survivors and 10.5 (± 6.6) days in the 
non-survivors (p = 0.009).
Conclusion. in our limited experience, the duration of symptoms 
before initiation of ECMO seems to have an impact on the patient out-
come. Survivors have longer duration of symptoms in comparison to 
non-survivors. Our results need to be confirmed in a larger cohort of 
COVID-19 pneumonia supported by ECMO.
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Introduction. Excessive tidal volume was reported to be associated 
with treatment failure in patients undergone noninvasive ventilaton. 
Noninvasive ventilation failure increased hospital mortality.  Continu-
ous positive airway pressure (CPAP) may more useful avoiding alveolar 
overdistention, rather than pressure support ventilation (PSV).
We conducted a network meta-analysis to compare the efficacy of 
noninvasive ventilation according to ventilation modes with high-flow 
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nasal oxygen (HFNO), standard oxygen therapy (SOT) and invasive 
mechanical ventilation (IMV) in adult patients with acute hypoxemic 
respiratory failure.
Methods. The Cochrane Central Register of Controlled Trials, MED-
LINE, EMBASE, and Ichushi databases were searched. Studies including 
adults with acute hypoxemic respiratory failure and randomized- con-
trolled trials that compared two different respiratory management 
(CPAP, PSV, HFNO, SOT or IMV) were included. A network meta-
analysis was performed via a frequentist approach with multivariate 
random-effects meta-analysis. The certainty of evidence was assessed 
based on GRADE Working Group approach. The outcome measures 
included a primary outcome of short-term mortality at the end of the 
follow-up period (< 100  days), ICU discharge, and hospital discharge. 
The secondary outcome was the incidence of intubation during ICU 
stay.
Results. The search strategy identified 12,618 records, including 21 
RCTs (2,995 participants; range, 30–776 participants) that were eligible 
for inclusion. Nine trials compared PSV with SOT, five trials compared 
CPAP with SOT, three trials compared HFNO with SOT, two trials com-
pared PSV with IMV and a trial compared PSV vs HFNO. In addition, a 
3-group study directly compared PSV with HFNO and also with SOT. 
No studies compared CPAP or HFNO with IMV. There were total of 23 
comparisons for 21 RCTs.

Risk of Short‑term Mortality
Using SOT as the Reference, CPAP (risk ratio [RR], 0.54; 95% CI, 0.30–
0.95; moderate certainty) was significantly associated with a lower risk 
of mortality. PSV (RR, 0.79; 95% CI, 0.59–1.05; very low certainty) and 
HFNO (RR, 0.81; 95% CI, 0.52–1.26; low certainty) was not associated 
with a statistically significant lower risk of mortality compared with 
SOT.
Compared with IMV, all noninvasive oxygenation strategies were not 
associated with a statistically significant lower risk of mortality, but all 
certainties of evidence were very low.
The probability of being best in reducing short-term mortality among 
all possible interventions was higher for CPAP, followed by PSV, HFNO, 
IMV, and SOT.

Risk of Endotracheal Intubation
Using SOT as the Reference, CPAP (RR, 0.49; 95% CI, 0.30–0.78; low 
certainty) and PSV (RR, 0.69; 95% CI, 0.52–0.91; moderate certainty) 
were associated with a lower risk of endotracheal intubation. HFNO 
(RR, 0.77; 95% CI, 0.52–1.13; low certainty) was not associated with a 
statistically significant lower risk of endotracheal intubation compared 
with SOT.
The probability of being best in reducing endotracheal intubation 
among all possible interventions was higher for CPAP, followed by 
PSV, HFNO, and SOT.
Conclusion. CPAP was associated with lower risk of death compared 
with SOT among the patients with acute hypoxemic respiratory failure, 
meanwhile PSV and HFNO did not decrease mortality. Noninvasive 
oxygenation strategies did not decrease short-term mortality com-
pared with IMV.
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Introduction. Diaphragm pacing(DP) was developed and approved 
to liberate spinal cord injured(SCI) patients from mechanical 
ventilation(MV). DP improves ventilator induced diaphragm dysfunc-
tion and recovery from injured phrenic nerves while also decreasing 
wean times by 64%. The FDA recognized the need to decrease MV bur-
den during the COVID-19 pandemic and authorized a temporary DP 

system. In 2020 we expanded our DP indications using the new and 
chronic systems. This report is the largest combined experience of DP 
data.
Methods. This is a retrospective analysis of an IRB approved prospec-
tive, non-randomized interventional experience at a single institution. 
A chronic DP system was laparoscopically implanted in those who 
would require DP for greater than 30  days. A temporary DP system 
was implanted in patients at risk for prolonged MV at the time of sur-
gery via median sternotomy, thoracotomy, laparotomy or indepen-
dently laparoscopically. DP stimulation was utilized to aid in weaning 
or diaphragm dysfunction recovery.
Results. DP electrodes were placed in 125 patients in 2020. Age range 
was 2 months to 83 years. Chronic system were implanted in 64: idi-
opathic(25), SCI(21), injured phrenic nerve(9), bilateral diaphragm 
dysfunction on MV(4), amyotrophic lateral sclerosis(2), intractable hic-
cups(2), myasthenia gravis(1). Temporary DP system were implanted 
in 61: cardiac procedures via median sternotomy(46), open vascular 
procedures(6), lung transplants(4), heart transplants(3), COVID-19(2). 
There were no adverse events related to electrode implantation. All 
electrodes recorded diaphragm electromyography assessing dia-
phragm function and identifying phrenic nerve injuries. All stimu-
lated patients had improved diaphragm function. In the temporary 
DP group, 40%(25) did not require stimulation because of rapid MV 
weaning. The other 60% were stimulated with improved ventilation. 
All temporary electrodes were removed completely with no device 
related adverse events. Five deaths occurred within 30  days in the 
temporary DP group, all unrelated to pacing. In a case match analysis 
of the high risk cardiac patients DP increased the likelihood of extuba-
tion by 48 h(83% versus 25%).
Conclusion. Prolonged MV causes significant morbidity, mortality 
and costs. The pandemic ICU burden highlighted the need to improve 
ventilator weaning. Chronic DP therapy showed continued safety and 
efficacy. New temporary DP was safe and improved liberation from 
MV, potentially reducing ICU resources. Further trials are suggested in 
these expanded indications.

Reference(s)
1. Onders R, Elmo MJ, Kaplan C, Katirji B, Schilz R. Extended Use of 

Diaphragm Pacing in Patients with Unilateral of Bilateral Diaphragm 
Dysfunction: A New Therapeutic Option. Surgery 2014;156:772–86.

2. Onders RP, Elmo MJ, Kaplan C, Schilz R, Katirji B, Tinkoff G. Long-term 
experience with diaphragm pacing for traumatic spinal cord injury: Early 
implantation should be considered. Surgery 2018. 164(4):705–711.

3. Onders RP, Markowitz A, Ho VP, Hardacre J, Novitsky Y, Towe C, Elmo M, 
Kaplan C, Schilz R. Completed FDA feasibility trial of surgically placed 
temporary diaphragm pacing electrodes: A promising option to prevent 
and treat respiratory failure.Am J Surg. 2018 Mar;215(3):518–521

001116 
Treatment of Tocilizumab in Addition to Corticosteroid Improves 
Outcome in Hospitalized Patients with COVID‑19: A Meta‑analysis
K.  Rivera1; RA.  Cordovez2; M.  Patricio3; C. Permejo,2
1Department of Adult Cardiology, Philippine Health Center, Quezon 
City, Philippines; 2Department of Adult Cardiology, Philippine Heart 
Center, Quezon City, Philippines; 3Department of Ambulatory, Emergency 
and Critical Care, Philippine Heart Center, Quezon City, Philippines 
Correspondence: K. Rivera
Intensive Care Medicine Experimental 2020, 9(1): 001116

Introduction. Coronavirus Disease (COVID-19) has been declared a 
global pandemic. Worse COVID-19 disease severity and outcomes are 
directly related with higher levels of inflammatory markers.  1,2,3,4. 
Interleukin-6 (IL-6) is one of the inflammatory markers monitored in 
COVID- 19. Tocilizumab, an anti-human IL-6 receptor monoclonal anti-
body currently used as treatment for rheumatoid arthritis, has been 
recently studied whether its addition to standard care affects COVID-
19 outcomes.5
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Objectives. This study focuses on the effect of Tocilizumab in combi-
nation with standard care which includes the use of corticosteroid to 
therapy in patients hospitalized with covid-19.
Methods. Systematic review and meta-analysis conducted revealed 
765 potentially relevant papers. Randomized-controlled trials on the 
effect of Tocilizumab for treatment of patients with severe to critical 
COVID-19 were included in the study with a population of at least 100 
patients. Articles involving Tocilizumab without the use of any steroid 
as part of the therapy was excluded in the study. Electronic search was 
made using PubMed, Cochrane Library, Cochrane Covid-19 Registry, 
ScienceDirect and Medrxiv of all relevant articles. The last search was 
conducted on April 23, 2021. Cochrane risk tool bias was used to miti-
gate bias. Results are plotted down and analyzed using RevMan 5.4 
using the hazard ratio, frequency and time to recovery respectively by 
4 researchers individually.
Results. A total of seven randomized-controlled trial  were  included 
in the final analysis.  A  total  of  6,116 patients  were  included,  of 
which  3,134 patients  received  tocilizumab  and  2,982 received  stand-
ard  care.  There is  a  significant  reduction  in  mortality  outcome  with 
initiation of Tocilizumab in addition to a corticosteroid  therapy  than 
the  standard  care  alone (RR  0.89,  95%  CI  0.82–0.97,  and  p = 0.005). 
Progression of disease defined as  need for  use of mechanical  ven-
tilation,  non-invasive ventilation, high-flow nasal cannula oxy-
gen therapy and/or ICU admission  was decreased (RR  of  0.79  and 
95%  CI  0.70–0.89  and  p =  < 0.0001.  Median  time  to  clinical improve-
ment  with  Tocilizumab  therapy in addition to a corticosteroid  was 
decreased (HR 1.25, 95% CI 1.12–1.38, p =  < 0.0001).

Conclusion. Tocilizumab in combination with a corticosteroid treat-
ment improves clinical outcomes in hospitalized patients suffering 
from COVID-19. What makes Tocilizumab still relevant as part of the 
armamentarium against the COVID-19 is its judicious use given at the 
right time and to the right set of patients.
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Introduction. Controversy surrounding neuromuscular blocking 
agents (NMBA) use in patients with early acute respiratory distress syn-
drome (ARDS) has persisted throughout the years. However, whether 
NMBAs are useful in Coronavrus Disease 2019 (COVID-19) patients 
requiring invasive mechanical ventilation (IMV) is unknown.
Objectives. To appraise the effect of NMBAs in COVID-19 mechanically 
ventilated patients on 28-day intensive care unit (ICU) mortality.
Methods. We investigated NMBA use in COVID-19 patients on IMV 
from  February 1 to  November 24, 2020, in 147 hospitals across six 
continents, all part of the COVID-19 Critical Care Consortium. We 
performed univariate analyses to compare patients with or without 
NMBA treatment. A propensity score matched Cox proportional haz-
ards analysis, incorporating time-varying NMBA treatment, was carried 
out to appraise the effect of NMBA on 28-day intensive care unit (ICU) 
mortality.
Results. 1019 out of 1885 (54%)  patients received NMBA therapy, 
with  a median (IQR) time from ICU admission to commencement of 
NMBA therapy of 0 (0–2) days. The median (IQR) duration of NMBA 
therapy was 3 (2–6) days. Upon commencement of IMV, patients who 
received NMBA therapy had a lower mean (± SD) PaO2/FiO2 (143 ± 76 
vs 160 ± 93; P = 0.002). After propensity score matching, Cox pro-
portional hazard modelling demonstrated that NMBA therapy was 
associated with significantly higher 28-day ICU mortality (adjusted 
HR = 2.20, 95% CI 1.67, 2.89, P < 0.001). Sensitivity analyses testing vari-
ous NMBA therapeutic regimens confirmed similar associations with 
mortality.
Conclusion. Early use of NMBA is common in COVID-19 patients on 
IMV and associated with a 2.2-fold increase 28-day mortality risk. In 
the absence of definitive data from clinical trials, our data suggest that 
NMBA should be applied cautiously in this setting.
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Introduction. Acute eosinophilic pneumonia (AEP), although 
uncommon, has been previously associated with viral infections [1]. 
Recent data suggests that SARS-CoV2 could be a possible etiological 
agent for the development of this entity [2,3].
AEP is characterized by an acute respiratory illness with an eosino-
phil infiltration of the pulmonary parenchyma, ranging from an 
asymptomatic presentation till a fulminant pneumonia. Its timely 
diagnosis and prompt treatment is associated with a good outcome.
Objectives. We present a case series that hypothesizes an associa-
tion between severe cases of SARS-CoV2 pneumonia and AEP.
Methods. A retrospective study and data analysis of our intensive 
care unit (ICU)  database was performed. All patients admitted in 
our unit due to SARS-CoV2 infection were included. A presump-
tive diagnosis of AEP was assumed in patients with eosinophilia 
(> 0,5 × 10^9/L) and evidence of diffusion or oxygenation deficit, 
with typical radiological findings of AEP, presenting during the 
recovery phase of SARS-CoV2 infection. Patients with another iden-
tifiable etiology for this clinical presentation were excluded.
Although crucial for the definitive diagnosis, bronchoalveolar lav-
age for cell count was not performed due to technical difficulties in 
sample processing.
Response to treatment was defined as an improvement in PaO2/
FiO2 ratio in the invasive mechanically ventilated (IMV) and a reduc-
tion in veno-venous extracorporeal membrane oxigenation (VV-
ECMO) blood flow (Qb) requirement, after the administration of 
glucocorticoids therapy.
Results. Since the beginning of the COVID outbreak, 352 SARS-Cov2 
patients were treated in our ICU: 66% were male, with a mean age 
of 62,1 ± 14,0 years; mean length of stay was 11,1 ± 3,2 days and all-
cause mortality was 37,5%. 76% required invasive mechanical venti-
lation for a mean of 10,2 ± 9,7 days and 12,5% underwent VV-ECMO.
A presumptive diagnosis of AEP was made in 5 patients (3 males; 
mean age: 43,2 ± 11,0 years) within a mean of 38,0 ± 5,2 days from 
the initial SARS-Cov2 infection symptom presentation; previous 
underlying conditions were found in only one patient with past 
medical history of rheumathoid arthritis, all other patients were 
otherwise healthy. At the day of the presumptive AEP diagnosis 4 
patients presented with patchy bilateral opacities, only one had uni-
lateral patchy opacities; 2 were on IMV and 3 were on VV-ECMO.
Glucocorticoids were started on the 5 patients after the diagnosis. 
Four patients had a significant reduction in respiratory support after 
the 3rd day of steroid administration; the latter, mechanically venti-
lated, had a discrete increase in PaO2/FiO2 ratio.
Conclusion. This case series points out a possible association 
between AEP and severe SARS-CoV2 infection. Although rare, AEP 
should be considered as an important comorbidity in the recovery 
phase SARS CoV2 patient presenting with a refractory respiratory 
failure.
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Introduction. Transpulmonary pressures measurements could be use-
ful to better characterize respiratory mechanics and to guide lung pro-
tective ventilation in ARDS1. An easy, bedside, disposable and reliable 
tool for esophageal pressure measurements is lacking.
Objectives. to explore the feasibility of our new transpulmonary pres-
sure measurement method by an air-filled esophageal  catheter2 and 
its clinical benefit for detecting ventilator induced lung injury and for 
individualizing protective ventilation.
Methods. We tested our novel method with an air-filled esophageal 
catheter without balloon, positioned in the lower third of the esopha-
gus and connected to an air-filled pressurized blood pressure trans-
ducer bounded to the monitor. We collected data from 21 ventilated 
patients (11 covid-19 ARDS, 4 neurological injuries, 2 cardiopathies, 3 
pulmonary sepsis, 1 thoracic trauma), measured end-inspiratory and 
end-expiratory pressures of both airway and esophageal pressures. 
We calculated transpulmonary pressures via our new available online 
calculator (www. esoph ageal- press ure- calcu lator. be).
Results. We obtained esophageal and transpulmonary pressure meas-
urements with our new method in all our 21 patients (male n = 17). 
Signals were stable and reliable as  reported2. According to airway 
pressures, 19/21 patients were under protective ventilation in volume-
controlled mode (see Table  1a). Esophageal pressure measurements 
allowed i) determination of chest wall/lung elastances, elastance ratio 
and esophageal delta pressure; ii) detection of risk for barotrauma 
(PLei,ER > 20cmH2O), for atelectrauma (PLee < 0 cmH2O) and for lung 
stress with the transpulmonary driving pressure (delta PL > 12 cmH2O) 
(see Table  1b). According to the transpulmonary approach, 16/21 
patients presented either barotrauma (n = 5) and/or atelectrauma 
(n = 12) and/or lung stress (n = 4). Respiratory settings were adapted 
in all 16 patients accordingly (modification of Peep n = 11 or of Vt 
n = 6). Of note, Covid-19 patients compared with non-covid patients 
had a higher plateau pressure, a higher PEEP, a higher ventilatory 
 ratio3 and a higher risk of barotrauma.

Total (n = 21) Covid 19 
(n = 11)

Non-covid 
(n = 10)

1a. Airway-
derived 
parameters:

Tidal volume 
(ml/kg PBW)

6.3 ± 1.4 6.5 ± 1.1 6.6 ± 0.5

PEEP (cmH2O) 10 ± 4 12 ± 2.8* 8 ± 3.6

Plateau pressure 
(cmH2O)

20 ± 6 23.6 ± 4.7** 16.8 ± 4

Driving pressure 
(cmH2O)

10 ± 4 12 ± 4 9 ± 2

http://www.esophageal-pressure-calculator.be
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Total (n = 21) Covid 19 
(n = 11)

Non-covid 
(n = 10)

Elastance 
of respira-
tory system 
(Ers,cmH2O/L)

24.4 ± 11.9 29.1 ± 14.3 19.4 ± 5.4

Ventilatory ratio 2.5 ± 1.3 2.9 ± 1.1* 2.1 ± 1.4

1.B Esophageal-
derived 
parameters:

Esophageal pla-
teau pressure

(cmH2O)

15 ± 4 15 ± 1 15 ± 2

Eso. End-expira-
tory pressure

(cmH2O)

12 ± 4 12 ± 1 12 ± 2

Esophageal 
Delta Pressure 
(cmH2O)

3 ± 2 3 ± 2 4 ± 2

Chest wall 
elastance 
(cmH2O/L)

7.3 ± 3.6 6.8 ± 3.5 8.3 ± 3.4

Lung elastance 
(El, cmH2O/L)

17.1 ± 13.1 22.3 ± 15.9 11.1 ± 5.7

Elastance ratio 
(ER = El/Ers)

0.64 ± 0.22 0.70 ± 0.07 0.55 ± 0.05

Barotrauma: 
PLei,ER 
(cmH2O)

13 ± 7 17 ± 2** 9 ± 1

Atelectrauma: 
PLee (cmH2O)

-1.5 ± 4.4 0 ± 1 -3 ± 2

Lung stress: 
delta PL 
(cmH2O)

7 ± 5 9 ± 5 5 ± 3

*p < 0.05; **p < 0.01; PL, transpulmonary pressure; ei, end-inspiratory; 
ee, end-expiratory.
Conclusion. Transpulmonary pressures can easily be obtained at the 
bedside by our air-filled esophageal catheter’s method and allow indi-
vidualized protective ventilation in ICU patients.
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Introduction. ECMO retrieval programs  are important  in order to 
achieve equal accessibility to the extracorporeal membrane oxygena-
tion in every region of the country.
Objectives. The objetives of this study are: first to describe the cases 
trasferred to an ECMO referral centre( Hospital Universitario 12 de 
Octubre), second  to investigate charactheristics before ECMO and 
while the patient was on ECMO, third to analyse the presence or not 

of complications secondary to transfer and cannulation and finally to 
analyse the ICU outcome.
Methods. This is a prospective descriptive study of ECMO retrieval 
program done from November 1st, 2020 to May 15 th, 2021. The cases 
were acepted either for emergency ECMO cannulation in the hospital 
of origin and retrieval or for conventional transfer. We analysed basic 
descriptive variables such as male proportion, age, IMC and etiology 
of ARDS. We also analysed variables before ECMO such as duration 
of non-invasive ventilation, invasive ventilation and ICU leght of stay 
before ECMO. We recorded  severity scores such as ELSO, SOFA and 
APACHE Scores. We also analysed several variables while the patient 
was on ECMO, whether  prone position on ECMO was done, median 
days of ECMO and succesful weaning from ECMO. We also recorded 
whether there were complications  during cannulation  or transfer. 
Finally ICU survival was examined.
Results. 17 cases were accepted on the ECMO Retrieval program 
from November 1st, 2020 to May 15th, 2021. 13 (76%) of a total of 17 
cases were male. 15 cases were accepted for emergency ECMO can-
nulation in the hospital of origin and transfer and 2 were accepted for 
conventional transfer and cannulation was done on the ECMO referral 
centre. Basic characteristics of the cases were: median age of 48 ( IQ 
18) and IMC 31.2 (IQR 9.8). The etiology of SDRA was predominantly 
secondary to Sars-Cov-2( COVID 19) infection, 16 cases of a total of 
17 cases  (94%). Lenght of non invasive ventilation and invasive ven-
tilation before ECMO were 7.5  days( 10.3 IQR) and 2  days( 2.5 IQR) 
respectively and lenght of ICU admission before ECMO was 3  days ( 
IQR 5). Severity scores were APACHE 8 (IQR 4), SOFA 4 (IQR 2.5), ELSO 
3 (IQR 3). While the cases where on ECMO Prone position was done on 
9 cases(53%). Median days on ECMO were 13 days(IRQ 10). Succesfull 
weaning from ECMO were achieved on 9 cases(53%). No complica-
tions were seen on transfer or cannulation. ICU Survivors were 6(35%).
Conclusion. This is the first pilot study for ECMO retrieval in the region 
of Madrid, Spain. Despites high mortality in the context of COVID 19 
pandemia, the program assures ECMO availability and it allows to res-
cue severe ARDS cases in the whole region.
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Introduction. Prone position  ventilation (PPV)  is a potentially  life-
saving intervention; however, limited data are available on the use of 
prolonged prone position in invasively ventilated patients with coro-
navirus disease-19 (COVID-19).
Objectives. The aims of this study were to determine the outcome 
and the safety of prolonged PPV in ARDS patients with COVID-19.
Methods. Retrospective, single-center study conducted between 
March 13, 2020 and April 30, 2021, on adult patients who need inva-
sive mechanical ventilation for respiratory failure caused by COVID-
19. The respiratory effects of the  first  prone position were studied in 
a subset of 42 patients. Patient demographics, clinical, and mechani-
cal ventilation (MV) variables, presence of complications and outcome 
were evaluated. Physiologic variables, including severity of illness, 
oxygenation, and measures of lung mechanics before, during and 
after prone positioning were compared in survivors and non survivors; 
p < 0.05 was considered statistically significant.
Results. Data of 41 patients placed in prone position were evalu-
ated (age 62.7 ± 11, mean ± SD, Charlson comorbidity score-2.9 ± 1.8, 
APACHE II score-15.4 ± 5.3, SAPS II score-7.1 ± 1.4, admission SOFA 
score- 6.8 ± 1.2, (mean ± SD for all variables). Median (interquartile 
range, IQR)  time  from  intubation  to  prone position  ventilation  was 
59  h (1–130  h). Total  prone position  ventilation  duration was 29  h 
(24–52 h). Twenty-seven (65%) developed complications [ventral pres-
sure  wounds (11 patients), hypotension (6 patients), tachycardia (6 
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patients), pneumothorax (1 patient) accidental catheter removal (1 
patients), atrial fibrillation (2 patients)]. Twenty patients survived 
(48.7%). Non survivors were elder (68.7 ± 10 vs. 56.6 ± 9, p = 0.001), 
had higher admission SOFA score (7.3 ± 1.4 vs. 6.8 ± 1.2, p = 0.04) and 
APACHE II score (17.1 ± 5.8 vs. 13.5 ± 3.9, p = 0.01), higher Charlson 
comorbidity index (3.3 ± 1.6 vs. 2.4 ± 1.9, p = 0.05); as well as had sig-
nificantly lower static compliance, higher driving pressure and lower 
oxygenation before prone position, during prone position, and after 
turning into supine position (p < 0.05). Sixty five percent of survived 
patients (n:13) were extubated successfully on day 11, median(10–16, 
IQR) from admission. Non- survivors had longer median time from 
admission to prone positioning [median 79 h, (7–96 h, IQR), vs. median 
38 h,(1–68 h, IQR)], p = 0.001. In multivariable models, age (OR, 1.2/yr; 
95% CI, 1.05–1.2, p = 0.001), admission APACHE II score (OR, 1.25 per 
unit; 95% CI, 1.18–1.3; p < 0.001), were independently associated with 
mortality.
Conclusion. A high mortality rate was observed in COVID-19 patients 
with ARDS placed in the prone position. The most common complica-
tions were ventral  pressure  wounds, hypotension, and tachycardia. 
Late onset of prone position, age, severity of illness on admission, as 
well as the levels of physiologic variables (static compliance, driving 
pressure and oxygenation index) were associated with poor outcome.
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Introduction. Flow controlled ventilation (FCV) is a recently devel-
oped mode of mechanical ventilation, consisting of a constant inspira-
tory and expiratory flow. Whereas the inspiration is comparable to 
volume controlled ventilation (VCV), the actively controlled, constant 
flow during expiration is novel. FCV is known to minimize dissipated 
energy to the lung[1] and thus has the potential to promote lung pro-
tective ventilation in the acute respiratory distress syndrome (ARDS). 
Furthermore, some pre-clinical studies have demonstrated that 
the controlled expiratory flow results in more efficient alveolar gas 
exchange[2].
Objectives. To compare  the ventilatory efficiency between FCV and 
VCV in patients with ARDS.
Methods. The study was designed as a prospective crossover trial in 
adults with moderate ARDS admitted in a large tertiary referral hos-
pital. After approval of the ethics board, a total of eleven patients 
requiring invasive mechanical ventilation for moderate ARDS (P/F ratio 
100–200) due to COVID-19 were recruited.
The intervention consisted of a sequence of respiratory modes: after 
initial baseline measurements in pressure controlled ventilation (PCV), 
patients were ventilated in FCV mode for a total of 30  min with the 
Evone ventilator (Ventinova Medical B.V., Eindhoven, The Netherlands) 
followed by 30  min of VCV. Respiratory rate (RR), positive end-expir-
atory pressure (PEEP) and inspiratory fraction of oxygen (FiO2) were 
held constant. The inspiratory/expiratory (I:E) ratio of 1:1 was pursued 
during FCV, I:E of 1:1.5 was set during PCV and VCV. During FCV, the 
ventilator was set with the same peak inspiratory pressure (PIP) as dur-
ing baseline PCV. For VCV, the same tidal volume as during baseline 
PCV was set. Respiratory mechanics and vital signs were recorded 
every 5 min. Arterial blood gases were sampled every 15 min. Statis-
tical comparison of FCV and VCV was performed using the Wilcoxon 
rank sum test.
Results. A total of eleven patients successfully completed the study 
protocol. Results from one patient were excluded from the analysis 
because of a protocol violation that was detected during data analysis.
With the applied settings, minute ventilation (MV) was lower in the 
FCV interval compared to the VCV interval of the study (VCV 7.9 L/min 
versus FCV 6.6 L/min, P < 0.001). However, the arterial levels of CO2 

(PaCO2) were similar at the end of the 30-min ventilation periods for 
each setting (P = 0.428). This indicates that the ventilatory efficiency, 
defined as MV/PaCO2, was significantly improved during FCV (VCV 
0.16 versus FCV 0.14, P = 0.002). Respiratory mechanics and ventilation 
parameters are summarized in Table 1.
Table  1. Comparison of flow controlled and volume controlled 
ventilation

FCV VCV p value

PaCO2 (mmHg) 49 (13) 50 (12) 0.428

Minute volume (L/min) 6.60 (2) 7.90 (2)  < 0.001

Peak inspiratory pressure (cmH20) 26 (6) 28 (9) 0.009

Respiratory rate (breath/min) 20 (4) 20 (4) 0.948

PaO2 / FiO2 168 (64) 168 (65) 0.635

Tidal volume (ml) 327 (81) 389 (80)  < 0.001

Ventilatory efficiency (L*mmHg/min) 0.14 (0.04) 0.16 (0.04) 0.002

Dynamic compliance (ml/cmH2O) 21 (17) 29 (24)  < 0.001

Table  1 Respiratory mechanics measured during each ventilation 
mode. Data is represented as median (IQR). Statistics were performed 
with the Wilcoxon rank sum test
Conclusion. Ventilation with a controlled expiratory flow resulted in 
a significantly improved ventilatory efficiency compared to conven-
tional volume controlled ventilation in patients with moderate ARDS. 
Further research is needed to study the physiological effects of expira-
tory flow limitation on alveolar ventilation.
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Introduction. Public health emergencies have the potential toput 
enormous pressure on the systems of health. The data available in the 
literature suggest that 5–20% of patients with COVID-19 develop criti-
cal illness characterized mainly by acute hypoxemic respiratory failure 
(AHRF) and, consequently, they can evolve to invasive mechanical ven-
tilation (IMV), requiring planning and execution of strategies to avoid 
scarcity of these essential resources the maintenance of life.
Objectives. To verify the impact of non-invasive ventilation (NIV) on 
slowdown in demand for intensive care beds and invasive mechanical 
ventilation of patients in AHRF by COVID-19 and outcome analysis.
Methods. Prospective study, in a cohort unit of COVID-19, with a total 
sample of sixty-nine (n = 69) adult patients (> 18 years old) with AHRF 
and who used NIV. The statistical analysis was performed by STATA 
Statistical Software. Qualitative variables are expressed as frequency 
and percentage and quantitative variables such as median and stand-
ard deviation. Regression analysis logistics to study the association 
between variables and clinical outcomes were made and odds ratios 
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at intervals 95% confidence intervals were calculated. The outcomes 
analyzed were the frequency of IMV after NIV and the mortality after 
ventilatory support.
Results. The mean age was 71.2 (SD 15.6) years, 61.9% (n = 42) were 
male. The median time of NIV, until interruption due to evolutionary 
improvement or need for IMV, was 8 (SD 9.4) days. 44 patients (63.8%) 
did not require IMV and 25(36.2%) progressed to IMV by a median 
of 13 (SD 11.67) days. 51 (73.9%) patients were discharged hospital, 
the overall mortality rate was 32.6% (n = 30) and was lower in those 
treated with NIV (26.1% vs 52.2%, p = 0.02). In the multivariate analy-
sis, NIV remained associated with lower mortality (OR 0.25 [95% CI 
0.08–0.84], p < 0.001), while age ≥ 75 years was predictive of death (OR 
12.2 [95% CI 3.4–43.1], p < 0.001).
Conclusion. The current pandemic has required hospitals around the 
world expanding its capabilities to meet the needs of critical patients’ 
needs, requiring many the triggering of contingency plans and sorting 
systems due to scarcity of essential resources. NIV, despite the weak 
recommendation in guidelines of the European Respiratory Society 
and the American Thoracic Society (ERS/ATS) as a strategy preven-
tive measure to avoid orotracheal intubation, showed a lower rate of 
progression to invasive mechanical ventilation, contributing to the 
deceleration demand for these resources, avoiding their exhaustion, 
in addition to being significantly associated with lower mortality in 
COVID patients in our institution.
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Introduction. The UK National Health Service amongst other health 
systems across the globe faced unprecedented challenges due to 
the COVID-19 pandemic. Due to limited knowledge of the disease 
and lack of definitive efficacy data, the outcomes of various proposed 
therapeutic options were largely unknown. This is also true for invasive 
intensive care support modalities, such as extracorporeal membrane 
oxygenation (ECMO). Although recommended criteria for ECMO refer-
ral exist, these were revised during the pandemic due to the excep-
tional numbers of referrals. Uncertainties remain as to whether the 
criteria adopted for referral and outcome prediction are sufficiently 
accurate to predict survival of COVID-19 patients undergoing V-V 
ECMO.
Objectives. The primary objective of the study was to assess the clini-
cal outcomes of patients diagnosed with refractory respiratory failure 
secondary to COVID-19 and were referred to the national ECMO ser-
vice but were declined for V-V ECMO for a multitude of reasons.
Methods. Retrospective data collection using electronic and paper 
medical records. All cases referred during the first and second waves 
between 1st March 2020 and 31st March 2021 were evaluated. All 
patients at point of referral had either laboratory or clinically sus-
pected COVID-19 and were undergoing mechanical ventilation (MV).
Results. A total of 26 (12 during the first wave and 14 in wave 2) 
patients referred from our centre were declined V-V ECMO during the 
study period. Of these, 18 (69.2%) patients were male, 8 (30.8%) were 

female, with a median age of 53.5  years (range 32,68). 12/26 (46%) 
patients survived to ICU discharge and 11/25 (44%) patients survived 
to hospital discharge. Median ICU LOS was 20  days [4, 113]. Median 
RESP Score was 2 (-1, 6) and duration of MV at point of referral was 
5.5  days (1,33). 20/26 (76.9%) patients required vasopressor therapy 
with a median noradrenaline dose at the point of referral of 0.14 mcg/
kg/min. 9/26 (34.6%) patients were established on renal replacement 
therapy at time of referral. The median Clinical Frailty Score was 2 (1,4). 
The RESP score and median duration of MV were similar between 
waves, however, the ICU survival to discharge was higher in wave 
1 (58% vs 36%). The most common documented reasons for decline 
were: presence of multi-organ failure, significant comorbidities, being 
outside the agreed national referral criteria and perceived futility.
Conclusion. Of patients referred for V-V ECMO and declined, 46% 
survived to ICU discharge, and 44% to hospital discharge. Survival dif-
fered between wave 1 and wave 2, with worse outcomes in wave 2 
despite the more universal adoption of therapies such as steroids and 
biologics. The majority were declined on the grounds of being outside 
referral criteria and perceived futility. Further studies are necessary to 
identify those patients diagnosed with COVID-19 who would most 
benefit from V-V ECMO in order to advise future criteria.

001199 
Utility of high‑flow nasal oxygen therapy for severe COVID‑19 
pneumonia
R.  Ghabbara1; S.  AYED1; A.  Jamoussi1; E.  Rachdi1; F.  Jarraya1; J.  Benkhelil1
1Intensive care, Hôpital Abderrahmen Mami de pneumo-phtisiologie, Ari-
ana, Tunisia 
Correspondence: S. AYED
Intensive Care Medicine Experimental 2020, 9(1): 001199

Introduction. Invasive mechanical ventilation has been associated 
with high mortality in coronavirus disease 2019 (COVID19). Alternative 
therapy with high flow nasal therapy (HFNT) has been greatly debated 
around the world for use in COVID-19 pandemic.
Objectives. The purpose of this study was to describe the utility of 
HFNT for COVID pneumonia and the outcome of patients managed in 
intensive care unit.
Methods. This was a prospective study carried within a medical ICU in 
Abderrahmen Mami Hospital between January 2020 and march 2021. 
Patients admitted in ICU for severe COVID pneumonia who received 
HFNT were included. The main indication for HFNT treatment was the 
failure of conventional oxygen therapy in relieving respiratory dis-
tress and/or hypoxemia (ratio of Pao2 to Fio2 < 300  mm Hg or more 
than 10L/ min of supplemental oxygen required to maintain oxy-
gen ≥ 92%). HFNT failure was defined as upgrading respiratory sup-
port to positive pressure ventilation or invasive ventilation.
Results. During the study period, 60 patients were enrolled with 
a mean age of 65 ± 10  years. Eight patients received non invasive 
mechanical ventilation and HFNC simultaneously. HFNT failure was 
72% (43 patients), of which 91% (39 patients) required endotracheal 
intubation. Patients with HFNT success had a higher median oxygen 
saturation on admission (95.2% vs 91.2%; p = 0.001), higher PaO2/
FiO2 ratio (144 vs 112; p = 0,03),and needed lower FiO2 rates (81% vs 
96%; p = 0.009) at admission than those with HFNT failure. The mean 
duration of HFNO was 5 ± 3 days in those successfully treated versus 
3 ± 2  days in those who failed (p = 0.007). Of the latter, time to intu-
bation was 6 ± 3  days. HFNT failure was more likely in patients with 
severe impairment in the thoracic computed tomography (81% vs 
50%; p = 0.05), with significant increase in respiratory rate and a stag-
nant ratio of oxygen saturation/ Fio2 to respiratory rate index (Rox-
index) within 3 days of HFNT. Hospital mortality rate in patients with 
HFNT failure was 90,7%. In multivariate logistic regression analysis 
model, higher PaO2/FiO2 ratio at admission (cutoff 111, AUC = 0,685, 
sensitivity = 70%, specificity = 66%, p = 0,026), on day 1 (cutoff 108, 
AUC = 0,862, sensitivity = 76%, specificity = 64%, p < 10–3) and on 
day 2 (cutoff 103, AUC = 0,810, sensitivity = 76%, specificity = 80%, 
p = 0,007) were independent predictor of HFNT success. Rox index 
on day 1 (cutoff 3,5, AUC = 0,814, sensitivity = 73%, specificity = 90%, 
p = 0,015) on day 2 (cutoff 3,9, AUC = 0,914, sensitivity = 91%, 
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specificity = 88%, p = 0,001) and on day 3 (cutoff 3,8, AUC = 0,936, 
sensitivity = 91%, specificity = 80%, p = 0,001) were predictors of HFNT 
success.
Conclusion. HFNT success is associated with a reduction in the rate of 
invasive mechanical ventilation. It may be effective for treating coro-
navirus disease 2019 patients with mild to moderate acute hypoxemic 
respiratory failure. However, HFNT failure was associated with a poor 
prognosis.
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Introduction. Since Feb 2020 Italy has been facing COVID-19  pan-
demic. After the tough but efficient first wave struggle, the Veneto 
Region in Italy faced a more difficult second surge.
Objectives. We aimed to describe  the COVID-19  critically ill  patients 
admitted to our hospital (AOUI of Verona) during the second wave.
Methods. Prospective observational study of all  COVID-19-con-
firmed  critically ill  patients, treated at  our  ICUs between 1 October 
2020 to 2 February, 2021. Date of final follow-up was  May 1, 2021. 
Demographic and daily clinical data were collected, including data on 
organ failure, management and outcome.
Results. According to our local treatment protocol, all 
patients  received  dexamethasone 6  mg/day, therapeutic antico-
agulation with low molecular weight heparin (LMWH) and  were 
supplemented with Vit C and D. 212  patients were included in the 
analysis, the median  age was  65 ± 11  years and 161 (76%) were 
male.  164 (77%)  had  cardiovascular disorders, 43 (20%) had  dia-
betes, overall BMI was 28.7 (26–31); 105 (49.5%) patients received 
pre-hospital antibiotic therapy. 112 (53%)  patients were admitted 
from  an intermediate care medical ward while 18 (8.5%)  were  trans-
ferred  from another hospital ICU. Delay from symptoms onset and 
hospital admission was 7 ± 4  days.  At ICU admission, APACHE II and 
SOFA scores were 17 ± 8  and 9.4 ± 3.1,respectively (SOFA-N was 
5.9 ± 2.8); 171 (80.7%) patients had only respiratory failure, while 
17.3% of them were on vasopressors upon ICU admission. C-Reactive 
Protein concentration was 105 ± 43  mg/L, Procalcitonin levels were 
1.67 ± 0.2  ng/mL; total CPK, LDH and D-Dimer were  290 ± 20  U/L, 
376 ± 20 U/L and 1750 ± 555, respectively; arterial lactate level was 1.3 
(1–1.7) mmol/L. P/F upon ICU admission was 121 (99–170), 177 (83.5%) 
pts needed tracheal intubation and 15 (7.1%) needed Extra-corporeal 
membrane oxygenation. 116 (54.7%) patients resulted MDR positive 

during their hospital stay. From ICU admission, 28  day mortality was 
21.2% and using log-bin regression this was related to age and BMI 
(p < 0.05); global ICU mortality was 30.2% (p < 0.05 for age and sex, 
log-bin regression) and hospital mortality was 34.4% (p < 0.05 for age, 
sex and BMI, log-bin regression). ICU and hospital LOS were (6–25) 31 
(18–45) days, respectively; this latter was significantly related to BMI 
(P < 0.05, linear regression). Besides severity scores, patients’ outcome 
was significantly related to peak lymphocyte, lactate, fibrinogen and 
D-Dimer levels (regression).
Conclusion. According to elsewhere in Italy and Europe we faced a 
harder and tougher second hit compared to the first one with higher 
morbidity and mortality rates; detailed insights are needed.
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Introduction. Prior to COVID-19, pneumothorax and pneumomedi-
astinum were rare in mechanical ventilated patients in intensive care. 
However, since the pandemic reports have increased.
Objectives. To establish the incidence and risk factors for the devel-
opment of intra/extra pleural air leaks, i.e., pneumothorax (PTX), pneu-
momediastinum (PM) and surgical emphysema (SE) in COVID-ARDS 
patients. Secondly, we will assess the management and outcome of 
this event.
Methods. Retrospective cohort study of all Covid-19 admissions with 
ARDS to our intensive care unit over a 3-month period. Diagnosis of 
COVID-19 was confirmed by a positive PCR test on admission to inten-
sive care.
The primary outcome variable was the incidence of air leaks in COVID-
ARDS patients in intensive care, diagnosed on CXR or CT thorax. We 
further characterised pneumothorax as spontaneous or iatrogenic 
(i.e. < 24  h of diagnostic or invasive procedure). We recorded mode 
of ventilation, invasive procedures, and ventilator settings within 
24hours of the event, compared to our Trust lung protective ventila-
tion standard in ARDS; plateau pressure < 30 cm H20 and TV ≤ 6-8 ml/
kg.
Secondary measures included time and settings on NIV, immunosup-
pressant therapy, co-morbidities, severity of ARDS and mortality.
Results. 119 patients were admitted during our study period. 98(82%) 
required invasive mechanical ventilation (IMV), 16(14%) CPAP and 
5(4%) high flow oxygen.
14 patients (12%) developed PTX:3 on CPAP, 11 on IMV. All patients on 
IMV were ventilated at plateau pressures < 30cmH20 and TV ≤ 6-8 ml/
kg. IMV patients required immediate chest drain, whereas those on 
CPAP were managed conservatively. There were 7 simple, 4 small bilat-
eral, 3 tension PTX. Iatrogenic pneumothorax was seen in 10 cases; 
mostly after CVC insertion.
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Outcomes were poor following PTX; 55% required repeat chest drain 
and 12 patients (86%,n = 14) died during admission.
16 patients (13%, n = 119) developed extra-pleural air leaks;10PM, 2 
SE, 3 PM and SE and 1 pneumopericardium. Extra-pleural air leak, pre-
ceded PTX in 12 cases and was first noted whilst on CPAP. One case of 
pneumopericardium occurred on CPAP in a young healthy male, with 
no previous lung or cardiac history.
Mean length on CPAP was 4 days at a PEEP of 8.
Severe ARDS was common, 13 patients had paO2/fio2 < 100 mmHg.
Although atypical for spontaneous PTX or PM, the following factors 
were common in a cohort; BMI > 25, age > 40, non-smoker, pulsed cor-
ticosteroid use and very few had pre-existing lung conditions.
Conclusion. Pneumothorax and pneumomediastinum are common 
in mechanically ventilated COVID patients despite lung protective 
ventilation.
In this study we explored ARDS severity, obesity, steroid therapy and 
CPAP as possible mechanisms for COVID-induced lung injury.
Uniquely, we note an increased incidence of air leaks on CPAP and 
postulate increase use of CPAP in the pandemic may be attributable 
to the development of pneumomediastinum and pneumothorax in 
COVID-19 patients, however further research is required.
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Introduction. High dose steroid therapy has been used as a rescue 
measure in ARDS, including in COVID-19 induced respiratory failure 
(1).
Objectives. We aimed to evaluate how does the COVID19 ARDS 
inflammatory response change in response to pulse dose steroid 
therapy.
Methods. We evaluated patients who were admitted to Grange Uni-
versity Hospital ICU department between 15/11/20 and 08/03/21 and 
infected with SARS-CoV-2 infection, confirmed via RT-PCR testing. We 
collected daily SOFA scores and details of inflammatory response. For 
statistical analysis chi-square test and Mann–Whitney-U test was used. 
Data is presented as numbers or median (IQR) as appropriate.
Results. All 121 patients received a 10 day course of Dexamethasone 
as per the RECOVERY trial results, with 24 patients receiving additional 
pulse-dose Methylprednisolone therapy at clinicians discretion (pulse 
dose steroid group). Age and sex distribution was similar in the two 
groups: 61 (52–67) vs 63 (57–70) years and 24/73 vs 7/17 females/
males in the standard care and pulse dose steroid groups, respectively. 
Out of the 24 patients receiving Methylprednisolone, 17 died with 7 
survived. Out of the 97 patients who did not receive methylpredni-
solone, 40 died and 57 survived. Length of ICU stay was significantly 
longer in the pulse dose steroid group. There was no significant differ-
ence in CRP or PCT levels between the two groups.

SOFA scores and Pa02/Fi02 values were also analysed in order to 
identify if there was a significant difference in clinical condition on 
admission and throughout their time on ICU. Both parameters failed 
to demonstrate a significant difference between the 2 cohorts, apart 
from a marginally higher SOFA score on Day 0 (median 8[IQR 7.5–11] 
in pulse dose steroid group vs median 7[IQR 5–8] in standard care 
group).
Conclusion. The results of this study demonstrate that the use of 
high-dose pulse steroids was ineffective in modulating the inflamma-
tory response in COVID-19 ARDS. It is possible that this is due to the 
small sample size and non-matched nature of our cohort, however we 
had similar baseline characteristics in the two groups. Concerningly, 
there was a significant increase in mortality associated with those who 
received high-dose steroids, and this may be associated with a higher 
SOFA score on the first day of admission to ICU. Our results don’t sup-
port the use of pulse-dose steroids as a rescue therapy in COVID19 
ARDS outside of a randomised controlled trial.
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Introduction. Respiratory tract involvement is the hallmark of 
COVID-19. Severe forms of this disease are related to pneumonia and 
secondary ARDS, frequently determining long periods of invasive 
mechanical ventilation. Apart from the risks associated with this organ 
support technique, infection-related immunosuppression and the use 
of immunomodulating agents (i.e. corticosteroids) embraces a higher 
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susceptibility for coexisting bacterial complications. Influenza-associ-
ated pneumonia is also commonly seen in Intensive Care Units (ICU), 
associated with severe cases of lung infection, ventilatory support, 
secondary ARDS and, occasionally, therapy with corticosteroids.
Objectives. The authors present a retrospective cohort study to assess 
the incidence of ventilator-associated pneumonia (VAP), bacterial 
agents involved and its influence on patient outcomes, in two groups 
of patients presenting with secondary ARDS (COVID-19 versus Influ-
enza associated pneumonia).
Methods. All COVID-19 associated pneumonia patients admitted in the 
ICU between March 2020 and January 2021 were included. Similar data 
was collected regarding Influenza A or B associated pneumonia patients 
admitted between January 2013 and March 2020. Demographic and 
clinical data were assembled, including invasive mechanical ventila-
tion time, use of corticosteroids, VAP diagnosis and ICU mortality rate. A 
comparative analysis between both groups was performed.
Results. We included 141 patients, 87 with COVID-19 associated pneu-
monia and 54 with Influenza associated pneumonia. Average age in 
Influenza group was 56 ± 13.2  years compared to 64 ± 13.7  years in 
COVID-19 group. In both groups male gender was more prevalent (63% 
in Influenza group, 71% in COVID-19 group). SAPS II score was higher 
in Influenza group (43.0 ± 15.4 versus 39.5 ± 13.9 in COVID-19 group). 
Average mechanical ventilation time was superior in COVID-19 group 
(21.1 ± 16.8 days), in comparison with Influenza group (16.8 ± 12.1 days). 
96,5% of patients in the COVID-19 group were treated with systemic 
steroids (vs 27,7%). 43,6% (n = 38) of patients in COVID-19 group had 
concurrent VAP, comparing to 27,7% (n = 15) of patients in Influenza 
group. The most frequent isolated agents were Klebsiella pneumoniae 
(n = 16) in the COVID-19 group and Pseudomonas aeruginosa (n = 10) 
in the Influenza group. SPICE group agents were identified in 28,9% of 
COVID-19 patients. Among the analyzed data, corticosteroids therapy 
(OR 27.34, p = 0.016) and ventilation time (OR 1.20, p = 0.03) were the 
most related to development of VAP. ICU mortality rate in COVID-19 
group was 43.7% versus 27,7% in Influenza group.
Conclusion. Corticosteroid therapy and time of invasive mechani-
cal ventilation seem to have an established association with VAP in 
COVID-19 patients. Comparing both groups, COVID-19 patients pre-
sented with longer ventilation periods, higher rates of corticosteroids 
usage and higher rates of VAP. Our study suggests that conventional 
risk factors associated with VAP are more relevant that SARS-CoV-2 
infection per se.
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Introduction. It has been previously shown that heated wire heated 
humidification performances were influenced by ambient air temperature. 
With high ambient temperature, the decrease in heater plate temperature 
required to maintain chamber temperature stable, the humidification per-
formances are significantly reduced, well below 30 mgH2O/L of absolute 
humidity with risk of endo-tracheal tube occlusion. These performances 
were partially improved with compensation algorithm (1).

Objectives. The aim of the study was to evaluate the new generation 
heated wire HH F&P 950 that adds several temperature measurements in 
its algorithm to maintain a stable humidity delivered to patients.
Methods. We measured on bench the hygrometry of inspiratory gases 
delivered by F&P 950 (Fisher&Paykel Healthcare, Auckland, New Zea-
land) with the psychrometric method1 after at least 1 h of stability while 
varying the room temperature from 22 to 30 °C. We compared the data 
with previously measured humidity using the same method of humidity 
measurement, with the MR850 with low ambient temperature (22–24 °C) 
and with high ambient temperature (28–30  °C) at different settings 
(37/40, 40/40, and with compensation algorithm activated).
Results. The preliminary results are shown in the figure below. With the 
new heated wire heated humidifier F&P 950, the humidity delivered 
remained stable at 35.6 ± 0.4 mgH2O/L of delivered absolute humidity, 
despite variations of the ambient temperature from 23.1 to 28.3 °C. With 
previous generation of heated humidifiers, humidity delivered may fall 
below the safe limit of 30 mgH2O/L when ambient temperature is high, 
especially if usual settings are used. With optimized settings (reduction fo 
the gradient temperature of compensation algorithm use), risk of under-
humidification may be reduced.

Conclusion. The new heated wire heated humidifier F&P 950 demon-
strated stable performances while varying ambient temperature.
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Introduction. High-flow nasal oxygen (HFNO) therapy is increas-
ingly used to avoid invasive mechanical ventilation (iMV) in severely 
hypoxic COVID-19 patients. However, a large proportion of patients 
is eventually intubated (1–3). As evidence on the best strategy when 
to initiate HFNO is lacking, practice variation is significant and it may 
affect outcome (4).
Objectives. To determine the proportion of COVID-19 patients on 
HFNO requiring iMV and to assess the effect of the level of oxygen 
therapy prior to HFNO initiation on the intubation rate.
Methods. A prospective observational study (Netherlands Trial Reg-
ister NTR-9067) is ongoing since December 2020 in 11 Dutch hospi-
tals. All hospitalized Covid-19 patients starting HFNO are included. 
Demographic, clinical and treatment-related data including oxygen-
ation parameters and data surrounding intubations are collected. 
This is a preliminary unadjusted analysis of patients without Do-
not-intubate orders. The effect of the level of oxygen support before 
starting HFNO on intubation rate is analyzed by comparing groups 
that started HFNO with prior low vs. high level of oxygen support. 
Starting HFNO is defined as ‘low level’ oxygen support when started 
at an FiO2 ≤ 45% (nasal cannula 6L/min or Venturi mask up to 10L/
min) vs. ‘high level’ oxygen support that started at an FiO2 between 
60–80% (Venturi or Non-Rebreathing Mask up to 15L/min).
Results. Patients (n = 192) were predominantly male (69%), median 
age was 63 years, comorbidities like hypertension, obesity and dia-
betes were common and almost all included patients were treated 
with dexamethasone (98,3%). On ER admission median S/F ratio was 
249 (IQR 202–294), P/F ratio was 192 (IQR 132–248) and the ROX 
index was 9.8 (IQR 6.3–14.4). Seventy patients were classified as low-
level and 122 as high-level oxygen support starters. The median S/F 
ratio, P/F ratio, and ROX-index at ER admission were 262 (IQR 232 
-328), 205 (IQR 159–252) and 10.4 (IQR 8.5–16.0) in low-level ver-
sus 232 (IQR 132 -291, P = 0.001), 178 (IQR 111–248, P = 0.028) and 
8.90 (IQR 5.0–13.1, P = 0.003) in high-level starters. Both S/F ratio 
(211 (IQR 204–231) vs. 122 (IQR 116–154, P < 0.01)) and ROX index 
(8.4 (IQR 7.4–10.0) vs 4.8 (IQR 4.0–5.6, P < 0.01)) at HFNO start were 
higher in low-level compared to high-level starters, respectively. 
The median duration of illness (8  days) and hospital admission 
before start of HFNO (1 day) were similar for both groups. The intu-
bation rate was lower in the low-level compared to the high-level 
oxygen support starters (30% vs. 57%; p = 0.001). The median ROX 
index prior to intubation was 3.00 (2.07–3.91) and 3.33 (2.38–4.07; 
P > 0.05), respectively.
Conclusion. The intubation rate in this contemporary HFNO cohort 
was 47%. Intubation rate was lower when HFNO was initiated at a 
low level of oxygen support, suggesting that early initiation of 
HFNO may be beneficial. Further recruitment is ongoing and more 
in-depth analysis is required to correct for baseline differences in 
disease severity.
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Introduction. At the beginning of the SARS-CoV-2 pandemic, the 
use of high flow nasal cannula (HFNC) was discouraged due to the 
high risk of bio-aerosol dispersion, hence exposing healthcare work-
ers to contamination[1,2]. Nevertheless, advances in this research 
field demonstrated that HFNC is able to prevent orotracheal intuba-
tion (OTI) in a significant number of patients with hypoxemic respir-
atory failure due to COVID-19[3,4,5].

Objectives. We aim to compare clinical and economic outcomes of 
the HFNC and OTI use in patients with COVID-19.
Methods. This cross-sectional study included patients admitted in 
the intensive care unit (ICU) with age > 18 years, both sex, between 
April and July of 2020. Patients were dichotomized in HFNC and 
OTI groups based on therapy of choice established by a multi-
disciplinary team at ICU admission. To avoid selection bias, both 
groups should have undergone therapy of choice for at least 4 days. 
Patients who underwent the 2 types of therapy were excluded. Two 
main outcomes were investigated: 1) clinical outcome comprised 
mobility at hospital discharge (analyzed by ambulation ability) and 
mortality; 2) economic outcome analyzed the total cost of inpatient 
period involving time of ICU and hospitalization stay.
Results. Thirty-nine patients composed 69% of men with a mean 
age of 62.4  years were included. Both groups presented similari-
ties in anthropometric and clinical baseline characteristics such as 
sex, age, and Simplified Acute Physiology Score III (SAPS-III). Ambu-
lation was achieved by 100% of patients in the HFNC group and 
90% of the OTI group. The HNFC evolved with shorter ICU length of 
stay (8.7 ± 5.2 vs. 17.1 ± 8.9  days, p < 0.05) and less cost of hospital 
care (R$123.243,41 ± R$108.014,81 vs. R$229.224,06 ± 114.738,51, 
p < 0.05) compared to the OTI group. Otherwise, days of hospitali-
zation and mortality rate were similar between the groups HFNC 
and OTI (19.2 ± 9.2 vs. 25.5 ± 11  days and 10% vs. 15.8%; p > 0.05, 
respectively).
Conclusion. Despite no significant reduction in mortality rate, HFNC 
saved costs of hospitalization in patients infected with SARS-CoV-2.
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Introduction. The coronavirus disease 2019 (COVID-19) has affected 
more than 83.3 million people infected worldwide of which, 3.204.531 
in Spain and 20.725 in Guadalajara city. The number of deaths 
reported has been 1.8 million, 70.247 and 595 respectively until March 
3, 2021.
Objectives. This study aims to determine the mortality and clinical 
characteristics between the patients from three waves of severe acute 
respiratory syndrome coronavirus-2 infection.
Methods. Retrospective observational study in a single secondary-
care center in Guadalajara (Spain) of patients admitted in intensive 
care unit (ICU) with laboratory-confirmed COVID-19 disease who had 
severe acute respiratory distress syndrome (ARDS). February 28, 2020 
to May 03, 2020 (first infection wave), August 07, 2020 to December 
30, 2020 (second infection wave) and January 01, 2021 to March 12, 
2021 (three infection wave). Data was presented as number (percent-
age), and median and interquartile range. Chi-square and Wilcoxon 
rank-sum test were used to test for differences between categorical 
or numeric variables. Descriptive statistics were calculated, non-para-
metric tests were used for comparison of groups. Unadjusted mortal-
ity at 90  days and associated with three waves was calculated using 
the Kaplan–Meier method, differences being analysed by the log-rank 
test.
Results. 180 patients were included. In the first wave the patients at 
admission in ICU had greater tachypnea and lower oxygen satura-
tion, as well as, higher rates of inflammatory biomarkers. Contrary to 
the first wave, higher proportion of patients in the second and third 
wave was obese or morbidly obese and received Remdesivir treat-
ment. Nobody received Ritonavir/Lopinavir or Hydroxychloroquine 
in second or third wave but there were more patients who received 
high flow nasal oxygen (HFNO) or noninvasive mechanical ventilation 
(NIMV). More patients were treated with corticosteroids compared 
with first wave (86,4% Vs 100,0% and 100%; p < 0,001) as well as, the 
time to steroids was lower (10,0  days Vs 7,0 and 6,0  days; p = 0,040) 
respectively. There were no differences in the rates of prone position 
per patient but there were more prone position cycles and duration 
per patient in second and third wave. The mortality was higher in the 
first wave (p = 0.002) (Fig. 1).

Conclusion. During second and third wave the patients have signifi-
cantly lower mortality rates than those patients admitted in the first 
wave. The cause may be multifactorial, but the early and sustained 
establishment of effective treatment in ARDS could have been essen-
tial for this.
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Introduction. Both prolonged mechanical ventilation (MV) and failed 
extubation (FE) incur significant risks. The latter is associated with 
increased length of MV, mortality, Ventilator Associated Pneumonia 
and ICU length of stay (LOS).(1).
FE is defined as reintubation with resumption of ventilatory support or 
unexpected death within 48 h post extubation.
Objectives. Our aim was to evaluate the rate of FE in the Mater Miseri-
cordiae University Hospital (MMUH) ICU in Dublin, Ireland, while also 
assessing the performance of traditional parameters of extubation 
readiness and the management of the patients post-extubation.
Methods. Between 1st September 2018 and 31st August 2019, 1018 
patients underwent MV and were retrospectively analysed. 95 patients 
were reintubated, of whom 67 met the definition for FE. Data col-
lected included demographics, physiological predictors of readiness 
to wean from MV (2), and the methods of Spontaneous Breathing 
Trial (SBT) used. Furthermore, data was collected on the time at which 
each FE took place, the indications for reintubation, the use of rescue 
therapy and the duration between initial extubation and reintubation. 
Finally, LOS, mortality rate and the rate of tracheostomy insertion were 
evaluated.
Results. The mean age was found to be 60.7 years (median 62; 52–73). 
FE was more common in males (74.6%), in patients with respiratory 
(44.8%) and cardiac (52.2%) comorbidities and in emergency admis-
sions to ICU (70%). Recommended pre-extubation physiological 
parameters were met in our patients including Rapid Shallow Breath-
ing Index, tidal volume, respiratory rate, FiO2, PF ratio, PEEP and blood 
pH.  (2) 82.1% of patients underwent SBT. Pressure Support/Continu-
ous Positive Airway Pressure (PS/CPAP) and T-Piece trials accounted for 
all SBT performed; 56.4% and 43.6% respectively.
The majority (82%) were extubated during normal working hours. A 
minority of patients were extubated to CPAP or Non-invasive Ventila-
tion (NIV), each accounting for 4.47%, with the majority extubated to 
face mask oxygen. Hypoxia (41.8%) and hypercapnia (20.9%) were the 
primary indications for reintubation. The mean time to reintubation 
was 27.3 h (median 18.75; 5.9–28). Rescue therapy consisted of CPAP, 
NIV and High Flow Nasal Oxygen. 60% of patients received rescue 
therapy in some form; 46% received multiple modalities. Of note, 68% 
of hypoxic patients received rescue therapy, whereas 93% of hyper-
capnic patients were trialled with rescue therapy.
The rate of FE was 6.6%. There was no increase in mortality in those 
reintubated (16.4% vs. 16.6%). Mean LOS was higher in those rein-
tubated (ICU LOS 16.6  days, median 13; 9–19 vs. 5  days, median 2.6; 
1.1–6.2). The mean duration of MV was also higher in this population; 
274.9  h (median 183; 119–346) versus 83.4  h. A tracheostomy was 
inserted in 49.3% of those who were reintubated, with 66.7% of those 
discharged from Critical Care with the tracheostomy in-situ; the major-
ity of whom were still requiring NIV.
Conclusion. The rate of FE was 6.6% which is below the international 
average (1) and may suggest some patients were exposed to exces-
sively prolonged MV. It may, however, represent a point of good prac-
tice considering the bed demands on a busy ICU and a higher rate 
may have been anticipated. Higher rates were associated with male 
patients, emergency ICU admissions and pre-existing cardiorespira-
tory comorbidities. Guidelines for readiness assessment and SBT were 
met, however, traditional parameters to predict successful extubation 
performed poorly given all patients were reintubated.
The majority of FE were performed during working hours and a sig-
nificant delay was noted in time to reintubation, with frequent use of 
rescue therapy, most noteworthy in the hypoxic cohort. FE resulted 
in increased LOS, duration of MV and a high rate of tracheostomy 
insertion.
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Introduction. Saturation of the intensive care unit may be associ-
ated with the fatality of COVID-19. Triage aims to identify patients in 
the emergency department who need priority care and admission in 
intensive care unit (ICU) and those who can be admitted in general 
ward. This process may be critical for reducing the fatality of COVID-19.
Objectives. This study aimed the diagnostic ability of ten different 
scores to predict mortality in intensive care unit (ICU) of adult patients 
admitted in emergency department with acute respiratory distress 
syndrome secondary to COVID-19 (CARDS).
Methods. Retrospective cohort of consecutive patients with more 
than 18  years admitted in the ICU from Guadalajara (Spain) under 
CARDS diagnosis using Berlin definition between Febrery 2020 and 
March 2021. Scores to validate in emergency department were: 1. 
Shock index; 2. Modified Shock Index; 3. Age Shock index. 4. Age- sys-
tolic arterial pressure. 5. Pulse Pressure; 6. Ratio arterial oxygen satu-
ration and inspiratory oxygen fraction. 7. Respiratory adjusted shock 
index; 8. The Modified Early Warning System; 9. National Early Warning 
Score-2; 10. National Early Warning Score-2—Lactate.
Results. 181 subjects were studied, 70.6% (127) were male, median 
age was 65,6 (interquartile range [IQR]: 57,4–72,3) and body mass 
index was 28,0 (IQR 25,4–31,1). In ICU admission, lymphocyte count 
was 0.5 × 109/l (IQR: 0.3–0.8); D-dimers was 1.86 (IQR: 0.94–10.4) µg/l; 
Ferritin was 1361,0 (IQR: 747,0–2108,0) µg/l; C-reactive protein was 
137,9 (IQR: 58,8–250,3) mg/l and LDH was 611,0 (IQR: 468.5–834.5) U/l. 
88,3% (159) received invasive mechanical ventilation. Length stay in 
ICU was 21,0 (IQR 21,0–36,0) days and mortality rates was 36,1% (65). 
National Early Warning Score-2 had the highest precisions (AUC 0.66), 
followed by Modified early warning score (AUC 0.63) and Age shock 
index (AUC 0.62).

Conclusion. Overall the scores analyzed showed a poor-moderate dis-
crimination for medium-term COVID-19 outcome. Its use in this stting 
is a suboptimal screening toll for that.
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Introduction. Orotracheal intubation represents the gold standard for 
providing optimal ventilation in emergencies. However, the inherent 
and specific difficulties associated to prehospital medicine, make for a 
sub-optimal situation to carry it out.
Objectives. to evaluate the impact of a prehospital airway manage-
ment training plan in terms of first-attempt intubation and survival 
rates.
Methods. Development of a training plan in Advanced Airway Man-
agement in prehospital emergencies for physicians of Mobile Intensive 
Care Unit in Guadalajara (Spain). Analysed by means of a quasi-exper-
imental pre-post study with historical control on the impact of suc-
cess in the first intubation attempt and survival in Emergency Medical 
Services.
Results. 219 intubations were analysed in the control group and 
208 in the intervention period. The first attempt success rate was 
higher in the intervention period: 82.7% vs 71.7% (p = 0.001); as well 
as survival in the mobile intensive care unit (RR: 1.61; p = 0.02). Mul-
tivariate analysis showed that age > 55  years (RR: 2.09; p = 0.033), 
indication for Orotracheal intubation due to Cardiac Arrest (RR: 31.1; 
p < 0.001), Cormack-Lehane grades 3 and 4 (RR: 2.66; p = 0.039) and 
the need for three or more Orotracheal Intubation attempts (RR: 
2.70; p = 0.039), were independent predictors of mortality. Training, 
on the other hand, was a protective measure against mortality (RR: 
0.71; p = 0.044).
Conclusion. Orotracheal intubation is not a trivial technique and 
there is significant room for improvement in the pre-hospital emer-
gency care setting. Simulation-based training is a useful tool to 
improve patient quality and safety in pre-hospital emergencies.
Specific training in this area may constitute a basic tool for optimis-
ing a technique that presents important differences with respect to 
the hospital environment and could increase patient survival.
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Introduction. The emergence of the SARS-CoV-2 associated ARDS 
defied the entire medical world to mount clinical strategies to deal 
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with its most severe forms of respiratory failure. ELSO established 
recommendations to use extracorporeal membrane oxygenation 
(ECMO) to treat patients with refractory hypoxemia, recognizing 
that use of this strategy should be strictly monitored for global 
resource availability and clinical outcome.
Objectives. Evaluation and analyze the outcome of patients with 
ARDS associated with SARS-CoV-2 infection treated with ECMO sup-
port in real world conditions, in an ECMO referral center.
Methods. The authors evaluated the use of ECMO for acute res-
piratory failure in patients with a diagnosis of severe SARS-CoV-2 
pneumonia in an ELSO recognized ECMO referral center, in a large 
university referral hospital. All patients with a diagnosis of COVID-
19 ARDS submitted to ECMO support were evaluated and outcomes 
compared with the population of non-COVID ARDS patients previ-
ously submitted to ECMO in our centre. Epidemiological and clinical 
data were reviewed. Mortality was compared using Kaplan-Meyer 
curves, log rank test and Cox regression analysis. T-student and Chi-
square tests were used as appropriate to compare statistics between 
subgroups. Statistical significance was defined as a p-value < 0.05.
Results. From March 2020 to April 2021, 53 patients with ARDS 
associated with SARS-CoV-2 infection were treated with ECMO sup-
port. Seven patients are still under ECMO and were excluded from 
this study. For matters of comparison, we included all patients with 
a diagnosis of ARDS (n = 166) treated in our centre with venovenous 
ECMO [patients treated with venoarterial ECMO (n = 60) or patients 
with non-ARDS conditions (n = 29) were excluded]. Non-COVID 
ARDS patients had mostly viral or bacterial pneumonia and trauma. 
Mortality of COVID patients was 32.4% and did not differ from non-
COVID patients (33%), albeit having lower SAPS II (36.4 ± 15.2 vs 
43.4 ± 15.3, p < 0.05) and admission SOFA scores (6 ± 3.4 vs 9.5 ± 3.9, 
p < 0.05). Patients with COVID pneumonia were older (52 ± 12 vs 
47 ± 13 years, p < 0.05), had more days of invasive ventilation before 
cannulation (6.4 ± 6.6 vs 4.2 ± 6  days, p < 0.05), had longer ICU stay 
(37 ± 20 vs 29 ± 26  days, p < 0.05) and longer ECMO run duration 
(25 ± 17 vs 16 ± 14  days, p < 0.05). Diabetes was more prevalent in 
COVID patients and emerged, by Cox regression analysis, as a risk 
factor for mortality (HR 11.5, p < 0.05).
Conclusion. Patients with severe ARDS associated with SARS-CoV-2 
infection can be treated with ECMO support with highly desirable 
clinical outcome. Despite being a highly resource-consuming treat-
ment, we showed that use of ECMO is feasible during the pandemic 
and might achieve similar survival rates when compared with the 
non-pandemic period. We strongly advocate that ECMO support 
should not be banned for patients with severe ARDS and SARS-
CoV-2 infection.
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Introduction. Acute respiratory distress syndrome (ARDS) is a fre-
quent condition in the ICU [1]. It is clinically manifested by hypox-
emic respiratory failure, airspaces flooding by inflammatory edema, 
and regional lung collapse due to “gas compression” of the depend-
ent lung regions [2]. Hypoxemia is due to a ventilation/perfusion 
(V/Q) mismatch, especially in a heterogeneously ventilated and 
perfused lung [3]. Prone positioning (PP) has shown to improve oxy-
genation and survival in selected ARDS patients. In addition, PP has 
been associated with recruiting of dorsal lung regions, with more 
homogeneous ventilation and a reduction of pleural pressure gradi-
ent contributing to an improvement in the V/Q ratio [5,6]. Electrical 
Impedance Tomography (EIT) is a bedside non-invasive monitoring 
tool of ventilation and perfusion distribution. Several studies have 

demonstrated EIT’s benefits in establishing ventilatory parameters 
and improving respiratory mechanics in animal models and in the 
clinical settings and its role in assessing lung perfusion in ARDS [7].
Objectives. In this study, we aimed to analyze PP’s effects on the 
distribution of pulmonary ventilation and perfusion in patients with 
severe ARDS connected to mechanical ventilation (MV).
Methods. An observational study was conducted in patients admit-
ted to the ICU of the Hospital Clínico UC-Christus, between Novem-
ber 2019 and March 2020. Patients with moderate to severe ARDS 
were included. PP was indicated by the attendant physician accord-
ing to ICU protocols. The distribution of pulmonary ventilation and 
perfusion was evaluated with EIT in supine position (SP) and then 
in PP, 2 h after the position change. Impedance Ratio (IR) and Global 
Inhomogeneity (GI) indices were obtained from the EIT data, and 
arterial blood gases, hemodynamic parameters, and ventilatory 
mechanics were registered in each position. Ventilation and perfu-
sion maps delivered by EIT were divided into four regions of inter-
est (quadrants) for the regional analysis of the V/Q ratio we used the 
Pearson Correlation Coefficient.
Results. Eight patients with pneumonia (57 ± 11  years, 50% 
female) were included. Hemodynamic parameters were similar in 
both positions. During PP, PaO2/FiO2 ratio increased (206 ± 32 vs. 
125 ± 34  mmHg, p < 0.005), driving pressure decreased (12.25 ± 2.5 
vs. 10.75 ± 2.1 cmH2O, p = 0.04), and the respiratory system compli-
ance increased (30.25 ± 6 vs. 33.8 ± 6  ml/cmH2O, p = 0.02) as com-
pared to SP. We observed a redistribution of ventilation (IR) from 
ventral regions in SP to dorsal regions in PP in all patients (0.77 ± 0.3 
to 2.23 ± 0.9 AU, p = 0.007). Also, we found ventilation homogeniza-
tion, as indicated by a decrease in GI from 1.24 ± 0.3 to 0.82 ± 0.1 
(AU) (p = 0.02). Four of the eight patients were subjected to pulmo-
nary perfusion assessment. Perfusion was predominantly dorsal in 
both SP and PP. Regional distribution of ventilation and perfusion 
(quadrants) exhibited a positive linear correlation in PP (r2 = 0.44, 
p = 0.005), but not in SP (r2 = 0.056, p = 0.37), suggesting the opti-
mization of the V/Q mismatch with PP. We observed that those 
patients with a greater improvement in the V/Q ratio presented a 
greater increase in PaO2/FiO2, and at the same time better lung 
mechanics.
Conclusion. In this small series of patients, it has been shown that PP 
improves gas exchange and pulmonary mechanics through a change 
in the distribution of ventilation towards the dorsal regions of the 
lungs favoring V/Q ratio and promoting a more homogeneous air 
distribution, this can be assessed non-invasively, in real time and at 
bedside. This provides the possibility to study in more detail different 
therapies and maneuvers that are commonly used in the ICU, such as 
recruitment maneuvers or position changes. New studies with a larger 
number of patients are necessary to validate these findings.
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Introduction. COVID-19 pneumonia has brought the management of 
Acute Respiratory Distress Syndrome (ARDS) to the forefront of medi-
cal research. In particular, early versus delayed mechanical ventilation 
(MV) has been extensively discussed, with early trends showing higher 
mortality rates, number of days on MV and ventilator-associated pneu-
monia (VAP) in early ventilation. However, most results were reported 
from Intensive Care Units (ICU) that were quickly overwhelmed by 
large numbers of patients, implying less resources and a possible 
reduction in the quality of patient care.
Objectives. The objective of our analysis was to determine the effect 
of early versus delayed ventilation on mortality, length of ICU stay and 
duration of MV, as well as the effect on the incidence of VAP.
Methods. We retrospectively analyzed a cohort of 177 patients admit-
ted to our ICU between March 2020 and March 2021 with COVID-19 
induced ARDS. Standard of care at our ICU was to intubate and start 
MV when the paO2/fiO2 (PF) ratio dropped below 150 Our sample was 
divided in two subgroups: the early ventilation (EV) group and the 
delayed ventilation (DV) group. The former was composed of patients 
intubated with a P/F ratio lower than 150 without non-invasive ven-
tilation (NIV) or high-flow nasal oxygen (HFNO). The latter included 
patients intubated with a P/F ratio lower than 150 after a 24 h trial of 
NIV, HFNO or a combination of these two modalities. The data was 
analysed using IBM SPSS version 26, using a significance level of 0.05.
Results. Our sample was predominately male (68%) with a median 
age of 64 [InterQuartile Range (IQR) 17] years. The overall mortality 
rate was 25.6% with a median length of stay of 11 (IQR 10) days and 
median MV duration of 9 (IQR 9) days. When comparing EV versus DV, 
age (64 vs 63  years; p = 0.6) and male predominance (72% vs 66%; 
p = 0.59) did not differ statistically between subgroups. Mortality rate 
(27.3% vs 30.6%; p = 0.64), median ICU length of stay (11 vs 10 days, 
p = 0.46) and median MV duration (9 vs 9  days; p = 0.68) were also 
not statistically different. However, VAP incidence (35.4% vs 51.4%; 
p = 0.036) was statistically lower in the EV group.
Conclusion. Our results, despite the obvious limitations of retrospec-
tively analyzing the outcomes of a single center, seem to challenge 
the acquired notion that EV is harmful to patients.
Outcomes between the two groups were similar, with a lower inci-
dence of VAP in the early ventilation group, suggesting that an early 
mechanical ventilation approach in severe COVID-19 is a sound option.
Larger, multicenter trials would be needed to clarify the matter further.

Reference(s)
1. Cook TM, El-Boghdadly K, McGuire B, McNarry AF, Patel A, Higgs A. 

Consensus guidelines for managing the airway in patients with COVID- 
19: Guidelines from the Difficult Airway Society, the Association of 
Anaesthetists the Intensive Care Society, the Faculty of Intensive Care 
Medicine and the Royal College of Anaesthetists. Anaesth Blackwell Publ. 
2020;75:785–99

2. Rola P., Farkas J, Spiegel R. et al. Rethinking the early intubation paradigm 
of COVID-19: time to change gears?; Clin Exp Emerg Med 2020;7:78–80

3. Zuo M, Huang Y, Ma W, Xue Z, Zhang J, Gong Y, et al. Expert recom-
mendations for tracheal intubation in critically iii patients with novel 
coronavirus disease 2019. Chin Med Sci J. 2020;35:105–9

4. E. Papoutsi, V. G. Giannakoulis, E. Xourgia, C. Routsi, A. Kotanidou and I. 
Siempos; Effect of timing of intubation on clinical outcomes of critically 

ill patients with COVID-19: a systematic review and meta-analysis of non-
randomized cohort studies; Crit Care 2021;25:121

5. The authors would like to acknowledge the support from the medical 
and nursing staff from Unidade de Cuidados Intensivos Polivante 7

001250 
The use of Tocilizumab + Methylprednisolone in the treatment 
of critical Covid‑19 patients
I.  Camerzan1; C. Gutu-Bahov2

1Intensive Care Unit, Municipal Clinical Hospital “Sfanta Treime”,, Chisinau, 
Moldova; 2Professor department intensive care unit, Municipal Clinical 
Hospital"Sfinta Treime", Chisinau, Moldova 
Correspondence: I. Camerzan
Intensive Care Medicine Experimental 2020, 9(1): 001250

Introduction. The severity of Covid-19 is correlated to the exces-
sive immune response mediated by pro-inflammatory cytokines 
(IL-6, IL-12, TNF etc.), with evolution towards organ dysfunctions. 
Tocilizumab is an IL-6 receptor blocker proposed for the treatment of 
COVID-19 patients at risk of developing the “cytokine storm”.
Objectives. The evaluation of the efficiency of Tocilizumab/Methyl-
prednisolone in reducing the severity of Covid-19 patients, the ICU 
stay length and the mortality rate.
Methods. The retrospective study (September 2020–March 2021, 
the ICU of “Sf.Treime” MCH) evaluated 169 critical COVID-19 patients 
(mean age 56.68 ± 3.45 years, P = 0.204) in need of high oxygen flow 
or non-invasive respiratory therapy, divided into 2 study groups. For 
study group I (n = 83) standard treatment and Tocilizumab (8  mg/
kg single dose (n = 53) and in 30 patients a repeated dose after 12 h, 
intravenously) + Methylprednisolone pulse therapy was applied vs. 
study group II (n = 86) with standard treatment. Clinical and laboratory 
data, oxygen/ventilation detachment time, ICU stay length and mor-
tality rate were evaluated.
Results. On admission, in all the patients SpO2 was < 92%, PaO2/
FiO2 < 250, t-37.5–39.2  oC, Hb 8.9–14.0  g/dL, WBC 2.4–12.5*109/L, Ly 
70–2500*106/L, Neu 4560–10,700*106/L, PLT 125–140*109/L, ferritin 
1200–5600  ng/mL, CRP 150–460  mg/L, Fg 220–650  mg/dL, TG 0.9–
3.5 mmol/L, GOT 32–86 U/L. Patient characteristics were similar in both 
groups, except that patients in group I were younger—38.5 ± 2.43 
compared to group II—58.45 ± 3.24. In group I, NIMV was neces-
sary in 45.7% of patients (38/83), HFO2—37.3% (31/83), oxygen can-
nula—13.2% (11/83), 3.6% (3/83) patients were intubated. In group II, 
NIMV was needed in 55.8% of patients (48/86), HFO2—27.9% (24/86), 
nasal cannula—10.4% (9/86) and 5.8% (5/86) patients were intubated. 
A significant evolution of white blood cells, lymphocytes and C reac-
tive protein (CRP) (a return to normal values) was seen on the fifth day 
of treatment with Tocilizumab + Methylprednisolone and only 10.8% 
of patients (9/83) maintained leukopenia, lymphopenia and PCR val-
ues of 80–95 mg/l. The mortality rate in group I was 34.9% (29/83) vs. 
39.5% (34/86) in group II.
Conclusion. Tocilizumab + methylprednisolone combination suggests 
a possible therapeutic strategy with a reduction of mortality; however, 
it is essential to identify the treatment stage prior to the occurrence of 
Covid-19 complications.
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Introduction. Thromboprophylaxis protocols kept changing during 
the Covid-19 strain, some observational studies suggest that these 
critically ill patients could benefit from systemic anticoagulation, but 
recently randomized clinical trials started to give more evidence about 
this treatment.
Objectives. We aimed to assess the risk factors and effect of differ-
ent thromboprophylaxis regimens in the outcomes of patients with 
Covid-19 presenting ARDS and treated Our findings suggest that an 
increased thromboprophylaxis regimen during the first week from ICU 
admission in critically ill patients with ARDS based on high d-dimer 
values might be beneficial in terms of survival at 28 days. with invasive 
MV.
Methods. We performed a regional retrospective observational study 
in 2 ICUs located in 2 University hospitals (Hospital de Bellvitge and 
Hospital de Sant Pau) of Barcelona metropolitan area (Spain) from 
March 01 to March 31, 2020. We included adults with ARDS receiving 
invasive MV within the first 3  days from ICU admission and positive 
SARS-Cov-2 testing by RT- PCR in respiratory fluids. Standard thrombo-
prophylaxis regimen (STR) was subcutaneous enoxaparin 40  mg/day 
or bemiparin 50  IU/Kg/day. Intermediate thromboprophylaxis regi-
men (ITR) was prescribed in those patients with D-dimer ≥ 1000  ng/
mL using subcutaneous enoxaparin 0.5  mg/kg/12  h or bemiparin 
75–80 IU/kg/day. Systemic anticoagulation was prescribed when DVT 
or PE was present or highly suspected.
Results. A total of 269 patients with SARS-Cov2 infection were admit-
ted in the participating ICUs. Ninety five did not receive invasive MV. 
The remaining 174 patients fulfilled the Berlin definition of ARDS 
and received invasive MV. Among these 174 patients were identified 
as risk factors for death at 28  days ICU admission to be older, active 
smokers, had vasculopathy, a lower PaO2/FiO2 ratio, and more fre-
quently received STR. High values of creatinine (90, IQR 66,137), IL-6 
(977 ± 1643), and D- dimer (948, IQR 527,2477) at ICU admission were 
associated with higher mortality. Maximum thromboprophylaxis dur-
ing the first week was STR in 53 (31%) patients, ITR in 76 (45%) patients 
and systemic anticoagulation in 41 (24%). Mortality at 14  days was 
44 (25%) and during ICU stay was 90 (52%). Cox regression analysis 
adjusted for all risk factors, showed that the use of an ITR compared 
to STR within the first week from ICU admission was associated with 
an improvement of the survival (OR 0.39, 95% CI 0.20–0.74). Finally, 
Kaplan Meier analysis observed a benefit in survival on those patients 
who received ITR compared with STR (p = 0.001).
Conclusion. Our findings suggest that an increased thromboprophy-
laxis regimen during the first week from ICU admission in critically ill 
patients with ARDS based on high d-dimer values might be beneficial 
in terms of survival at 28 days.
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Introduction. Weaning failure is common in mechanically venti-
lated patients with acute exacerbation of chronic obstructive pul-
monary disease (AECOPD). Diaphragmatic dysfunction remains the 
main cause of weaning difficulty or failure. Serial ultrasonographic 
measurements of diaphragmatic function could be used to predict 
the weaning outcomes in AECOPD.
Objectives. To determine ultrasonographic parameters of the dia-
phragmatic function, which were associated with the weaning suc-
cess in the AECOPD patients.
Methods. A multicenter prospective observational study was con-
ducted. The invasively ventilated AECOPD patients who got ready 
to wean were enrolled. After a successful 30-min spontaneous 
breathing trial (SBT), the patients were extubated and noninvasive 
ventilation prophylaxis was provided for at least 4 h. Diaphragmatic 

excursion (DE) and diaphragm thickness fraction (DTF) of the right 
diaphragm were measured at 30  min after SBT (before extuba-
tion) and 4 h after extubation. The 48-h extubation outcomes were 
observed. The association between these ultrasonographic param-
eters and the weaning outcomes was analyzed.
Results. A total of 22 patients with a mean age of 76.59(9.16) years 
were recruited. The majority of them were male (86.4%). All patients 
were GOLD D and had a rapid shallow breathing index (RSBI) 
of < 105. Three of them had extubation failure at the 6th, 10th, and 
13th hours. Pre-extubated DTF (DTFpre) and post-extubated DTF 
(DTFpost) were significantly associated with the weaning success 
with the cut-off values of more than 30.25% and 30.5%, respectively. 
The odds ratios for weaning success of DTFpre and DTFpost were 
65 (95%CI: 2.04 to 2070, p = 0.018) and 36 (95%CI: 1.57 to 826.12, 
p = 0.025), respectively. In contrast, pre and post-extubated DE were 
not associated with the weaning outcomes.
Conclusion. DTFpre and DTFpost were the reliable parameters for 
the prediction of the weaning success in mechanically ventilated 
COPD patients. Future studies in a large population are needed to 
confirm our results.
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Introduction. NIV [including CPAP (continuous positive airway 
pressure) or bilevel NIV] has been widely used as first line respiratory 
support therapy in patients affected by Covid-19 acute respiratory 
failure (1). However, while limiting tidal volume and plateau pres-
sure have been proved to reduce mortality during invasive mechan-
ical ventilation (2), a safe PEEP cutoff for NIV is still unknown. 
Concerns were recently raised about the detrimental effect on lung 
injury of combining positive pressure applied by NIV and negative 
inspiratory transthoracic pressure (3). Our hypothesis is that high 
PEEP dose (defined as both the level of PEEP applied (cmH2O) and 
the duration of treatment) used during NIV might be associated 
with the occurrence of barotrauma.
Objectives. To evaluate the association between high PEEP dose dur-
ing NIV and barotrauma in patients affected by acute respiratory fail-
ure COVID-related.
Methods. We retrospectively analyzed 185 consecutive patients 
admitted to our ICU from February 22th to May 16th 2020, affected 
by acute respiratory failure COVID-related, who underwent a period 
of NIV before intubation. Age, sex, BMI and PaO2/FiO2 were collected 
at ICU admission. PEEP values during NIV were recorded daily, and the 
mean PEEP was calculated for each patient. Days spent on NIV were 
also recorded. Barotrauma occurring during NIV period was confirmed 
by radiological evidence of pneumothorax, pneumomediastinum 
or subcutaneous emphysema. Cohort was divided into four groups, 
based on distribution of PEEP and days spent on NIV: LP/ST, LP/LT, HP/
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ST, HP/LT [where low PEEP (LP) and high PEEP (HP) were ≤ and > than 
median PEEP; short time (ST) and long time (LT) were ≤ and > than 
median days spent on NIV]. Fisher’s exact test was used to compare 
the occurrence of barotrauma and mortality at 6  months in the four 
groups.
Results. Patients enrolled had 61 (54–66) years old, BMI of 28 (25–31) 
and PaO2/FiO2 of 105 (84–138) at admission to ICU. Median values 
of Peep and days spent on NIV were 14 cmH2O and 3  days, respec-
tively: HP and LP included patients with PEEP > and ≤ 14cmH2O; LT 
and ST included patients who spent > or ≤ 3 days on NIV. Barotrauma 
occurred in 23 (12%) patients; its incidence was statistically higher in 
patients receiving lower PEEP for longer period of time (LP/LT group) 
(Table 1). Mortality at 6 months was not different between groups.

LP/ST 
(n = 37)

LP/LT 
(n = 56)

HP/ST 
(n = 43)

HP/LT 
(n = 49)

p value

Age (years) 59 (54–73) 63 (56–69) 58 (51–66) 61 (54–66) 0.16

Male, n (%) 27 (73) 46 (82) 33 (77) 36 (73) 0.68

BMI 29 (26–31) 27 (24–30) 30 (25–35) 28 (26–33) 0.08

PaO2/FiO2 114 
(90–156)

105 
(79–144)

100 
(72–132)

105 
(81–131)

0.42

Barotrauma, 
n (%)

1 (3) 14 (25) 3 (7) 5 (10) 0.005

Mortality at 
6 months, 
n (%)

13 (37) 21 (44) 17 (41) 22 (45) 0.90

Conclusion. In patients affected by acute respiratory failure COVID-
related and managed in NIV before intubation, high PEEP applied for 
long time is not associated to the risk of barotrauma. Further studies 
should investigate if a long applied low level of PEEP might be inad-
equate to improve patient work of breathing and gas exchange, thus 
contributing to excessive respiratory efforts and barotrauma.
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Introduction. The COVID-19 pandemic has led to an unprecedented 
increase in the number of patients who are critically ill and require 
mechanical ventilation (MV). A shorter ICU stay and the opportunity 
to save operating room resources are particularly valuable when ICUs 
have insufficient beds. Tracheostomy is helpful in prolonged ventila-
tory support for liberation of patient from ventilator and decrease stay 
in ICU. However, in COVID pneumonia, guidelines on timing, method 
of tracheostomy are evolving.
Objectives. Retrospective analysis outcomes of Covid-19 pneumonia 
patients who required tracheostomy & the safety with regards to the 

risk of transmission to the healthcare workers during the last thirteen 
months.
Methods. All admitted coronavirus disease 2019 (COVID 19) patients 
in the ICU requiring ventilatory support more than seven days were 
monitored in regards to admission CT severity, CORAD score, P/F ratio, 
duration of intubation, timing of tracheostomy, mean duration of 
weaning from ventilatory support (/on MV post tracheostomy), ven-
tilator free days (VFD) and outcome at 30 days in regards to survival. 
We also screened the health care worker directly involved in trache-
ostomy care acquiring covid-19, by assessing them clinically for s/s of 
fever/breathlessness and also subjected them to a rapid antigen test 
every alternate days and RT-PCR every 5th day. Categorical variables 
(Frequency [%]) between groups were analysed by Chi-Square test 
and continuous data (Medians [25th/75th quartiles]) was compared by 
Mann Whitney U test using SPSS version 21.
Results. In last thirteen months 226 patients were ventilated out 
of 662 admitted and a total 68 of these were ventilated for more 
than seven days. Of these 68 intubated patients, 42 continued with 
endotracheal intubation-(non-tracheostomy group), while the rest 28 
underwent tracheostomy. Between tracheostomy vs. non-tracheos-
tomy groups of patients predominately with severe COVID pneumo-
nia, high CORADS score (median 5/5) and low P/F ratio (median < 100), 
we found no differences in age, gender and comorbidities. However, 
30 days survival outcome was significantly higher in the tracheostomy 
vs. non-tracheostomy group (survivor/non survivors) 21/7 vs. 11/31 
(p = 0.000059). We further analysed tracheostomy group of patients 
(N = 15) of first wave and compared final outcome at 30  days with 
second wave (Mid-February- ongoing) (N = 13) (Table  1). In the first 
wave 60% of the tracheostomies performed in ≤ 13 days from the ini-
tiation of MV did not differ from > 13  days with regards to age, gen-
der, comorbidities, CORADS score and P/F ratio. Although the final 
outcome of survival of patients at 30  days between tracheostomy 
performed <  = 13  days and > 13  days was 66.7 vs.83.3%, (NS) while 
patients discharged alive from hospital were 55.6% and 33.3% respec-
tively. Their median duration on MV post tracheostomy was 14 while 
VFD were 26.5. As the pandemic moved on to the second wave since 
mid-February 2021, we have been seeing variable presentation & huge 
rise in severe acute respiratory failure (ARDS) with P/F ratio < 100. All 
these patients underwent tracheostomy before 13  days and in spite 
of severe disease we found an 80% survival rate at 30 days. However, 
data on hospital discharge alive is still awaited. During the first wave 
we learned the importance of tracheostomy with 70%:80% survival 
rates in severe to moderate ARDS. During the second severe wave, 
tracheostomy > 13 days of Intubation achieved 100% 30 days survival 
outcome (Table 1).

P/F < 100.P/F > 100P/F < 100. P/F > 100
Wave. 10 1st wave 5 10 2nd Wave 3.
Survived 7 (70%) (N = 11) 4 (80%) 8 (80%) (N = 10) 2 (66.7%).
T < 13 Day 3 (42.9%) (N = 6) 3 (75%) 8 (100%) (N = 10) 2 (66.7%).
T > 13 Day 4 (57.1%) (N = 5) 1 (25%).

We believe in our experience of 68 COVID Pneumonia patients 77% 
had severe ARDS who had a better 30  days survival (75%).Average 
time to undergo tracheostomy was 12th day after intubation.None of 
our health care workers were infected with Covid 19 infection.
Conclusion. We believe that Percutaneous tracheostomy is safe 
option and must be considered within 13 days of Intubation especially 
in the severe Covid pneumonia group of patients.
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Introduction. Use of non-invasive respiratory support (NIRS) in influ-
enza associated acute respiratory failure (ARF) is controversial[1] with a 
success rate of 40.7–43.2%[2][3]. NIRS failure is associated with similar, 
possibly worse, mortality compared to invasive mechanical ventilation 
(IMV) only. Factors for success include lower APACHE II scores, haemo-
dynamic stability, and absence of acute renal failure[2][3].
Objectives. Assess the rate of NIRS failure in those with COVID-19 ARF 
and its associated factors and outcomes.
Methods. Retrospective data collected from COVID-19 ICU patients 
admitted from 19/9/20 until 31/1/21. Data  included age, gender, 
PiO2/FiO2 (P/F) ratios, APACHE II scores and therapy received– NIRS 
(CPAP and high-flow nasal cannula), IMV and NIRS to IMV. Outcomes 
included survival, barotrauma (pneumothorax, pneumomediastinum 
and surgical emphysema) and CVS/renal organ support.
Results. 122 patients were admitted with COVID-19 infection of which 
91 (74.5%) received initial NIRS and 58 (63.7%) of these failed NIRS and 
progressed to IMV. 10 patients were lost to follow-up due to transfer 
to other hospitals.

Table 1—Demographics and outcomes of COVID-19 patients 
based on therapy received

NIRS only
(n = 33)

NIRS to IMV
(n = 50)

IMV Only
(n = 18)

Alive (%) 29 (87.9%) 18 (36%) 4 (22.2%)

Age (Mean (SD)) 57.0 (12.3) 62.4 (11.4) 64.2 (10.6)

Male (%) 20 (60.6%) 30 (60.0%) 14 (77.8%)

APACHE II (Med (IQR)) 12 (9.5, 13.5) 15 (13.0, 18.0) 16 (12.0, 20.3)

P/F ratios (Med (IQR)) 12.9 (9.7, 15.5) 9.9 (8.6, 12.7) 9.5 (8.3, 13.3)

CVS Support (%) 0 (0%) 49 (98.0%) 16 (88.9%)

Renal Support (%) 0 (0%) 18 (36.0%) 8 (44.4%)

Barotrauma (%) 0 (0%) 12 (24.0%) 2 (11.1%)

Table 2—Outcome of non-invasive respiratory support failure 
based on time of failure

 < 24 h (n = 12) 24-48 h (n = 20)  > 48 h (n = 18)

Alive (%) 5 (41.7%) 9 (45.0%) 5 (27.8%)

P/F (Med (IQR)) 9.1 (7.2, 11.9) 10.1 (9.0, 13.1) 10.0 (8.5, 12.9)

APACHE II (Med 
(IQR))

17 (13.5, 18.8) 16 (12.5, 18.8) 14.5 (12.8, 16.3)

CVS (%) 12 (100%) 19 (95.0%) 18 (100%)

RRT (%) 6 (50%) 6 (30.0%) 6 (33.3%)

Barotrauma (%) 1 (8.3%) 3 (15.0%) 8 (44.4%)

COVID-19 ARF patients had a higher rate of NIRS failure (63.7%) com-
pared to NIRS failure in other influenza associated ARF (56.8–59.3%)[2]
[3]. Those who failed NIRS had higher APACHE II scores, lower P/F ratios 
and increased cardiovascular/renal support needs–similar to other 
studies[4].
NIRS failure patients had higher rates of barotrauma and recent litera-
ture has noted an increase in NIRS and IMV associated barotrauma in 
COVID-19[5]. In the NIRS failure group, late failure (> 48 h) had lower 
APACHE II scores and an increased rates of death and barotrauma.
Conclusion. There is a high rate of NIRS failure in COVID-19 which 
is associated with higher APACHE II scores, lower P/F ratios and 
increased organ support needs. Late NIRS failure (> 48 h) is associated 
with worse mortality and barotrauma.
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Introduction. Prone positioning is recommended for COVID 19 mod-
erate to severe acute respiratory distress syndrome (ARDS) in intu-
bated patients, but few data are available.
Objectives. The study aim was to assess the effect of proning on gas 
exchanges, respiratory system compliance (CRS) and ventilatory ratio 
(VR) and to analyze the relationship between response to proning and 
outcome.
Methods. Retrospective analysis of the patients intubated and 
proned in the Lausanne Adult ICU for COVID 19 ARDS between March 
06 and May 30 2020. Patients’ characteristics, blood gas analysis at 
admission and number and duration of the prone position sessions 
were recorded. Ventilator settings, gas exchanges, CRS and VR were 
recorded before proning and before returning to supine position. 
Response in term of oxygenation was defined as increase in PaO2/
FiO2 > 20%. Treatment failure was defined as death or start of extra-
corporeal membrane oxygenation (ECMO). Results expressed as 
median (IQR).
Results. 42 patients (71% of males) were included. Age 63 (57–62) 
years, SAPSII 41 (34–46) and SOFA 7 (6–8). At intubation, PaO2/FiO2 
was 137 mmHg (118–172), alveolo-arterial gradient (AaO2) 255 mmHg 
(200–345), CRS 36.4  ml/CmH2O (29.3–42.5), VR 1.7 (1.3–2.2). 191 ses-
sions of prone positioning were performed. Time from the first PaO2/
FiO2 < 150 mmHg with FiO2 > 0.6 to first proning was 16 (5–36) hours. 
Number of sessions per patient was 3 (2–6) and duration 17 (16–19) 
hours. For all proning sessions PaO2/FiO2 increased from 107 (90–129) 
to 180 (148–210) mmHg, FiO2 decreased from 0.6 (0.5–0.7) to 0.4 
(0.35–0.5) (p < 0.0001 for both). PaO2/FiO2 increase > 20% was found in 
83% of proning. AaO2 decreased from 275 (212–334) to 127 (92–176) 
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(p < 0.0001). CRS increased from 32.3 (27.7–40.8) to 36.2 (30–41.7) 
(p = 0.003) and VR from 2.3 (1.9–2.8) to 2.4 (2.0–2.9) (p = 0.03) (Fig. 1). 
Two (5%) patients needed ECMO support and survived. Ten patients 
died (24%). Patients in treatment failure group compared to success 
group were older (73 (61–78) vs 60 (56–69), p = 0.009), had more often 
a BMI > 30 kg/m2 (47 vs 8%, p = 0.03) and had less frequently a posi-
tive response in term of oxygenation to the first proning session (67 vs 
97%, p = 0.02).
Conclusion. Prone positioning improved PaO2/FiO2 and AaO2 gradi-
ent. CRS and VR only slightly increased suggesting that the main effect 
is improvement in ventilation/perfusion ratio.
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Introduction. The use of prone position ventilation in COVID19 ARDS 
has been supported by prior evidence. Prone ventilation has been 
traditionally used as a rescue therapy in ARDS. There is conflicting evi-
dence if the more widespread use of this modality has improved out-
come in COVID19 ARDS.

Objectives. To evaluate the if prone positioning is applied to a self-
selected group of patients with higher risk of death.
Methods. Single centre, retrospective study conducted during 
the second wave of COVID19 pandemic in Wales (15/11/2020–
15/03/2021). Consecutive patients admitted to the Grange University 
Hospital intensive care unit were recruited. Demographics, ventilation 
and other organ support parameters and inflammatory markers were 
evaluated. For statistical analysis chi-square test and Mann–Whitney U 
test was used as appropriate. Data is presented as numbers, percent-
ages or median [IQR] as appropriate.
Results. 121 patients were admitted during this period. 28 patients 
(23.1%) did not need mechanical ventilation (MV). Out of the 93 
patients on MV, 52 (55.9%) were proned. Prone positioning was pre-
dominantly used in the first one week of treatment. There was no sig-
nificant difference between the patients who were proned or not in 
terms of gender (23.1% vs 22.0% female), age (61 [51–69] vs 62 [57–71] 
years), comorbidity prevalence, or frequency of pulmonary embolism. 
Patients who were proned were ventilated with significantly higher 
PEEP (12 [10–14] cmH2O vs 10 [8–12] cmH2O) p = 0.009, but at similar 
FiO2 (0.80 [0.65–0.90] vs 0.70 [0.50–0.90]) achieving similar PaO2 (9.7 
[7.5–11.5] kPa vs 10.5 [10.0–14.7] kPa. Inflammatory markers such as 
CRP, PCT, Ferritin and Troponin levels and SOFA score was also similar 
at baseline.
Patients who were proned had signifcantly longer ICU stay (10.1 [7.9–
17.0] days vs 5.8 [3.9–15.4] days), spent longer time on MV (9.0 [6.0–
15.5] days vs 4.0 [2.0–8.0] days and vasopressor support (1.5 [0.0–5.0] 
days vs 0.0 [0.0–0.0] days) all p < 0.05. Use of renal replacement ther-
apy (9.6% vs 14.6% p = 0.67) and pulse dose steroid (30.7% vs 19.5% 
p = 0.32) was similar in the prone and not proned groups.
Hospital mortality was 61.5% vs 48.8% p = 0.31 in proned and not 
proned patients respectively.
Conclusion. In our retrospective series, prone position use was preva-
lent in patients with COVID19 ARDS on MV. There were no significant 
differences between the proned and not proned groups at baseline, 
however those patients who have treated with prone positioning had 
significantly longer ICU stay and length of MV. Despite the similar 
demographics, comorbidities, physiological parameters and inflam-
matory markers, it is plausible that patients needing prone positioning 
were at higher risk. However, it is also possible that using this modality 
necessiated more sedatives and muscle relaxants, thereby increasing 
the risk of critical illness polyneuropathy, weakness and delirium, lead-
ing to longer ICU stay. Further studies are required to elucidate if there 
are any easy to measure paramters at the bedside, which could strat-
ify which patients would benefit from prone positioning in COVID19 
ARDS.
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Introduction. Interleukin 6 is a potent pro-inflammatory cytokine 
implicated in immunologic response in infection. A hyper-inflamma-
tory syndrome has been described in COVID-19. With this rationale, 
in March 2020 we approved an institutional protocol to administer 
tocilizumab, an IL-6 inhibitor, in critically ill patients meeting predeter-
mined clinical and lab criteria.
Methods. We performed a retrospective matched case–control study, 
approved by our ethics committee comparing patients in the toci-
lizumab protocol with patients who were not, matched for SAPS-2 
and day of illness at tocilizumab inclusion, with a ratio of 1:3. Clinical, 
demographic and lab data was collected using our electronic data-
base. Data gathered for the control arm was matched at the same 
illness timepoints at which tocilizumab was administered for the 
intervention arm. Inclusion criteria for tocilizumab were COVID-19 
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infection, worsening hypoxaemia, ≥ 3  days of symptomatic disease, 
IL-6 ≥ 40  mg/dl, ferritin ≥ 1200  ng/ml or fibrinogen ≥ 500  mg/dl or 
D-Dimers ≥ 1 ng/ml.
Results. From April to July 2020, we administered tocilizumab to 14 
patients, with mean age 59.4 ± 12.31  years, mainly male, with PaO2/
FiO2 at ICU admission of 120 mmHg (91.5;136.5). At the time of toci-
lizumab infusion, 5 patients were not mechanically ventilated, mean 
SAPS II was 32.43 ± 9.36. We compared the results with a matched 
cohort (n = 42) with mean age 63.9 ± 12.44  years and SAPS II 
34.9 ± 8.3, mostly male.
In the tocilizumab (T) arm, 64.3% patients were mechanically venti-
lated vs 73.8% in the control (C) arm. Delta PaO2/FiO2 at day 0 (D0) 
and day 3 (D3) was not of statistical significance in both. 35.7% of 
patients in the T arm required Extracorporeal Membrane Oxygenation 
vs 14.3% (p = 0.1193). Delta lung compliance at D0 and D3 was not 
statistically significant.
There was no statistically significant difference in ICU length of stay 
(T group 28.71 ± 14.9; C group 28.25 ± 23.43 p = 0.95), as with venti-
lator free days (T group 11.07 ± 9.29; 12.24 ± 11.65 p = 0.74). Delta 
CRP at D0 and D3 showed a statistically significant difference in the T 
group (-19.45 ± 10.21 vs -2.8 ± 13.3; p = 0.000092), with a rise in delta 
serum IL-6 levels at the same time-point (D0 155.21 ± 76.77 vs D3 
6807.83 ± 10,332.48 p = 0.048).
During ICU stay, 78.6% of patients in the T arm had bacterial infections 
vs 7.1% in the control group (p < 0,00,001), 28.6% vs 4.8% (p = 0.0292) 
cases of septic shock respectively. Despite an increase in infection 
rate, there was no statistical difference in mortality between groups (T 
14.3% vs. C 28.25%, p = 0.47).
Conclusion. Our tocilizumab protocol was instituted before clini-
cal trial data was available. Relatively low mortality within the T arm 
was observed, despite comparable SAPS-II, respiratory failure severity 
and increased infection rate. With caution in respect to infecton, these 
results open the possibility to an eventual gain in survival in selected 
populations, in line with recent studies. More data is necessary to per-
sonalize tocilizumab treatment in COVID-19.
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Introduction. A life-threatening complication of COVID-19 is acute 
respiratory distress syndrome (ARDS) refractory to conventional 
management. Veno-venous extracorporeal membrane oxygenation 
(VV-ECMO) is used to support ARDS patients failing conventional 
management.
Objectives. The aim of the study was to determine predictors of mor-
tality among these patients.
Methods. A retrospective review of COVID-19 VV-ECMO patients, can-
nulated between April 1, 2020, and April 30, 2021, at a tertiary center. 
The primary outcome was in-hospital mortality.
Results. 29 COVID-19 patients received VV-ECMO. Of these, 12 (41%) 
died on ECMO, 8 (28%) were discharged to another hospital and 9 
(31%) to home/acute rehabilitation center.
The median age was 54  years (41–74) and median body-mass index 
was 34  kg/m2. Twenty-three (79%) were men, and 23 (79%) had at 
least one pre-ECMO comorbidity (66% hypertension, 59% obesity, 
28% high cholesterol levels, 7% acute kidney injury, 3% pre-ECMO car-
diac arrest, 3% myocarditis).
Ventilator associated pneumonia (VAP) were confirmed in 18 (62%), 
aspergillosis in 3 (10%), Staphylococcus aureus, multidrug resist-
ant (MDR) Pseudomonas aeruginosa, Enterococcus faecalis and 

Acinetobacter baumannii were the cultured organisms for bloodstream 
infections (n = 5; 17%).
Most patients (19 [66%]) received care at another hospital before 
being transferred to an ECLS center.
Before ECMO initiation, median PaO2:FiO2 was 83, all patients received 
neuromuscular blockade and prone positioning, 16 (55%) patients 
received non-invasive ventilatory support before endotracheal intuba-
tion (EI). The median duration from EI to ECMO initiation was 4 days.
After ECMO initiation, the median plateau pressure (Pplat) was 
reduced by 4 cmH2O (20–28), the median driving pressure (DP) was 
reduced by 2 (10–16) and the median FiO2 was reduced by 0.5 (0.4–
0.5). The median duration of ECMO support was 23 days.
Nineteen (66%) patients had complications during ECMO support, 
mainly thrombotic or hemorrhagic events. Mechanical complica-
tions defined as a circuit change, cannula problems or pump failure 
occurred in 3 (10%).
In patients who died, the median duration from EI to ECMO was 4 days 
and the median duration of ECMO support was 24 days. After ECMO 
initiation, the median Pplat was 24 cmH2O and the median DP was 
13 cmH2O. Identified risk factors for mortality were increasing age 
(median age 62  years), lower PaO2:FiO2 (81), hypertension (83%), 
bleeding complications (67%), VAP (67%) and bloodstream infections 
(25%).
Conclusion. Identified risk factors for higher mortality were age, 
degree of hypoxaemia, bleeding complications, VAP and bloodstream 
infections. Surprising, the time from EI to ECMO, aspergillosis, throm-
botic complications, DP and Pplat were not associated with higher 
mortality. Improvement strategies regarding prevention of infections 
and bleeding complications might therefore be the most important 
things to improve outcome in patients with ECMO support.
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Introduction. Mortality of patients admitted to the intensive care unit 
(ICU) during the first surge in pandemic cases in 2020 in our hospital 
(and in Ireland generally) was relatively low; in our hospital ICU mor-
tality was 12%. However our ICU mortality was similar to international 
norms[1] during the most recent surge in 2021. We present a compari-
son of demographics and outcomes of COVID-19 patients between 
patients admitted to our ICU in the first and second surges of the 
pandemic.
Methods. Our Unit is a 25-bed ICU in a 820-bed university affiliated 
teaching hospital. Data were collected on all COVID patients through-
out the period of the pandemic. Variables included  patient demo-
graphics, interventions in ICU and outcomes. Data were compared 
between the period of the first surge in COVID admissions (March 
1st- July 31st  2020—Surge1) and the period November 22nd–April 
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24th 2021 (Surge 2). Data were analysed in Graphpad Prism. The inde-
pendent t-test and chi-squared test were used to compare means and 
frequencies of variables.
Results.

Surge 1 (%) n = 48 Surge 2 (%) n = 73 P value

Readmissions 5 3 0.65

Mean age (yrs) 54.3 59.9 0.01

Mean weight (kg) 99.6 94 0.31

Female 7 (15) 25 (34) 0.02

HCW 5 (10) 6 (8) 0.17

HA COVID 14 (19)

ICU Mortality 5 (12)
(n = 43)

24 (37)
(n = 69)

 < 0.01

ICU LOS (days) 19 15.8 0.29

Hospital Mortality 5 (12)
(n = 43)

25 (40)
(n = 63)

 < 0.01

Hospital LOS (days) 47.5 33.1 0.24

ICU supports:

IPPV 46 (96) 58 (81)
(n = 72)

0.02

IPPV days (mean) 15.72 14.79 0.76

Prone position 33 (69) 44 (60) 0.34

Tracheostomy 18 (38) 25 (36)
(n = 70)

0.84

CRRT 14 (29) 14 (19) 0.20

ECMO 1 (2) 3 (4) 0.54

Patients in surge 2 were older and  more likely to be female. Weight, 
Healthcare worker (HCW) status and readmission rate was similar 
between the two groups. The great majority of patients required inva-
sive ventilation in both periods. Similar numbers underwent pron-
ing, tracheostomy and transfer for ECMO in both periods. There was 
a trend to reduced requirement for continuous renal replacement 
therapy (CRRT) that was not statistically significant. The most striking 
feature in the data was the greater ICU and hospital mortality in surge 
2. ICU and hospital length of stay (LOS) was similar in both periods.
Conclusion. There are a number of possible explanations for the 
higher mortality in surge 2. A more virulent strain of the virus was cir-
culating in surge 2[2]. ICU bed occupancy was greater which is associ-
ated with increased mortality[3,4]. A significant proportion of patients 
in surge 2 had hospital acquired COVID-19 which meant they already 
had significant underlying disease and frailty. Surge  2 patients were 
older which is associated with increased mortality in ICU patients[5]. 
The routine use of dexamethasone in surge 2, as well as improvements 
in care on the ward likely meant only the most severe cases of COVID-
19 were referred to ICU. The regular use of steroids also increased the 
incidence of opportunistic infections e.g. aspergillus likely contribut-
ing to mortality[6]. These potentials explanations are speculative; Fur-
ther data will be required to confirm the conclusions drawn.
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Introduction. Several studies have shown benefit among patients 
with severe acute respiratory distress syndrome (ARDS) who received 
ECMO. Despite the improvement observed in survival rates, ECMO 
support is still associated with high rates of complications. Therefore, it 
is important to assign these high-risk interventions to those patients in 
whom there is a greater impact on health and quality of life.
Objectives. To validate prognostic scores of survival in patients 
with severe ARDS who require support with veno-venous ECMO 
(VV-ECMO).
Methods. Retrospective, observational analytic study from 2017 to 
2020 in an Intensive Care Unit (ICU). All patients with acute respira-
tory failure who required VV-ECMO were included. Demographic data, 
cardiovascular risk factors, ARDS causes, clinical management prior 
to device implantation, SOFA, RESP and PRESET scores and outcomes 
from each patient were collected. Frequencies were calculated for 
qualitative variables; as well as median and interquartile range (IR) 
for quantitative data. Chi-Squared test for qualitative variables and U 
Mann Whitney U test for quantitative ones were performed.
Results. A total of 16 patients were included. Viral infection was the 
most frequent cause of ARDS requiring VV-ECMO (37,5%), followed 
by bacterial pneumonia (25%), fat embolism (12,5%), alveolar hem-
orrhage (6,3%) and other causes (18,7%). Patient characteristics and 
prognostic scores are detailed in Table  1. Lower RESP and higher 
PRESET scores have shown a statistically significant association with 
improved ICU survival. No differences were found among deceased 
and survivors patients regarding the SOFA score.
Table  1. Differences between groups of surviving and deceased 
patients. BMI (body mass index)

Variables Deceased
(n = 9)

Survived
(6)

p

Male; n(%) 8 (88.9) 4 (57.1) 0.2

Age; median (IR) 57 (51, 60) 42 (19, 59) 0.15

Hypertension; n(%) 6 (66.7) 1 (14.3) 0.06

Diabetes mellitus; n(%) 2 (22.2) 0 (0) 0.3

BMI > 30; n(%) 5 (55.6) 4 (57.1) 0.5

PreECMO days on Mechanical venti-
lation; median (IR)

5 (3, 7) 2 (1, 4) 0.02

Prone sessions; n (%) 5 (55.6) 7 (71.4) 0.4

PROGNOSTIC SCORES;
median (IR)

SOFA Score 12 (9, 12) 9 (5, 12) 0.2

RESP Score -1 (-3, 2) 4 (1, 6) 0.01
PRESET Score 7 (7, 10) 4 (4, 6) 0.001
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Conclusion. Patients who received VV-ECMO support showed a sig-
nificant correlation between RESP and PRESET score and the survival 
observed.
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Introduction. The coronavirus disease 2019 (COVID-19) pandemic has 
been responsible for over 3 million deaths worldwide since its begin-
ning. Various treatments have been evaluated to reduce its mortality. 
Remdesivir seems to reduce the need for mechanical ventilation with-
out an impact on mortality(1). Conflicting results regarding the effects 
of corticosteroids(2,3) have hindered the creation of protocols for ster-
oid therapy.
Objectives. To evaluate the capacity of a clinically meaningful reduc-
tion in mortality and in mechanical ventilation days from remdesivir 
and systemic corticosteroids in severe SARS-CoV-2 infection.
Methods. This is a retrospective study in COVID-19 patients admitted 
to a tertiary intensive care unit (ICU) due to respiratory failure. Patients 
admitted between february 2020 and march 2021 were included and 
we compared number of days of mechanical ventilation and mortal-
ity in patients treated with systemic corticosteroid and/or remdesivir 
vs standard of care (SOC). Scale variable did not follow normal distri-
bution, so non-parametric tests were performed (Mann–Whitney for 
comparison of means and chi-square for association between nominal 
variables).
Results. 195 patients were included (68.2% male and 31.8% female) 
with a mean number of 12.63  days in the ICU. 153 patients received 
systemic corticosteroid therapy and 104 patients received therapy 
with remdesivir.
There was no statistically significant difference between the duration 
of ventilation in patients treated with corticosteroids and the SOC 
group (U = 2682.5, p = 0.568), as well as when analyzing the duration 
of ventilation regarding the timing of beginning steroids (less than 
5  days of symptoms—U = 3970.5, p = 0.83; 5–10  days—U = 3394, 
p = 0.659; after 10  days—U = 2421.5, p = 0.873). Chi-square test 
showed no association between the use of corticosteroids and the 
occurrence of ICU (0.241, p = 0.623) and in-hospital mortality (2.093, 
p = 0.148).
There was no significant difference between the duration of ven-
tilation in the group treated with remdesivir and the SOC group 
(U = 2682.5, p = 0.568). Chi-square test also did not show any associa-
tion between the use of remdesivir and the occurrence of ICU (2.029, 
p = 0.154) and in-hospital mortality (1.139, p = 0.286).
37.9% of patients had a diagnosis of intubation-associated pneumonia 
(IAP). We found a borderline statically significant association between 
the use of corticosteroids and the occurrence of IAP (chi-square 3.143, 
p = 0.076).

Conclusion. There has been great interest in corticosteroids and rem-
desivir as therapeutic options for patients with severe COVID 19 dis-
ease in an effort to improve patients’ outcome.
In this population of patients with severe COVID-19 disease, corticos-
teroid and remdesivir therapy seem to have no beneficial effect com-
pared with SOC in reducing ventilation days as well as in reducing ICU 
or in-hospital mortality. Steroid therapy could be associated with IAP 
but a greater sample is needed.
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Introduction. Following strict evidence-based procedure guidelines, 
percutaneous tracheostomy remains a safe method even in patients 
suffering from COVID-19 pneumonia. The most common indica-
tions for tracheostomy were acute respiratory distress syndrome and 
delayed weaning from mechanical ventilation.
Methods. This was a prospective observational study of mechani-
cal-ventilated patients confirmed to have COVID-19 who required 
percutaneous tracheostomy at a tertiary COVID-19 referral center. Tra-
cheostomy was classified as early or late when the procedure has been 
carried out within or after the first 10 days after endotracheal intuba-
tion respectively. The primary outcome measures were length of ICU 
stay, complications rate and 30-day morbidity and mortality.
Results. Of the 39 patients who underwent tracheostomy, the aver-
age time from endotracheal intubation to tracheostomy was 11.9 days 
(SD 4.5). Median length of stay was 25.1 days in those who underwent 
early tracheostomy versus 29.5  days in those who underwent late 
procedure (p = 0.13). Morbidity did not significantly differ between 
the two groups. Complications of procedure were rare and compara-
ble between the two groups of patients. Mortality rate tended to be 
higher in the late-tracheostomy group (66% vs 26%, p = 0.15).
Conclusion. Percutaneous tracheostomy is a feasible and safe proce-
dure in COVID-19 patients. Early tracheostomy may accelerate wean-
ing from mechanical ventilation, while it might be associated with 
shorter ICU staying.
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Introduction. Pneumomediastinum is a rare, potentially life‐threat-
ening condition defined as the presence of air within the mediasti-
num. There have been some reports of pneumomediastinum in 
patients with Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2) infection submitted to invasive mechanical ventilation (IMV), 
but also cases of spontaneous aetiology, suggesting that more than 
barotrauma may be causing this phenomenon.
Objectives. Characterize the cases of pneumomediastinum in 
patients with SARS-CoV-2 infection, admitted in a general intensive 
care unit (ICU).
Methods. Retrospective analysis of all patients diagnosed with 
SARS-CoV-2 infection and pneumomediastinum in the ICU, from 
March 2020 to April 2021. Patient files and diagnostic tests were 
reviewed. The diagnosis was clinical confirmed with chest X‐ray or 
computed tomography imaging.
Results. From a total of 352 cases of SARS-CoV-2 infection admit-
ted to the ICU, 7 developed pneumomediastinum. All patients were 
male, with a mean age of 63.57 years (49–74). 6 out of the 7 patients 
were submitted to IMV. From these, 3 cases of pneumomediastinum 
appeared related to the orotracheal intubation procedure, with the 
clinical features beginning a few hours to one day after intubation. 3 
cases were related to barotrauma, with a minimum of 2 days of IMV 
and a maximum of 13 days. 3 patients were placed in prone position 
at least once before the diagnosis of pneumomediastinum. One par-
ticular case was considered spontaneous, as the patient was placed 
only on high flow oxygen with a maximum flow of 50L/min, had no 
vascular catheters or nasogastric tube. This was the only patient 
who also had pneumothorax. None of the patients required surgi-
cal intervention, and a conservative approach was adopted. 2 of 
the patients were placed in extracorporeal membrane oxygenation 
(ECMO). The mortality was high, with 5 deaths in the ICU and only 2 
patients discharged.
Conclusion. Although the number of cases described in the literature 
is still low, the development of pneumomediastinum in patients with 
SARS-CoV-2 infection may be a negative prognostic marker.
There are some suggested aetiologies such as: alveolar architectural 
changes, orotracheal intubation, frequent proning and barotrauma. In 
fact, the SARS-CoV-2 infection causes central and upper airway inflam-
mation and oedema which increases the risk of injury from instrumen-
tation. Furthermore, emergent intubation due to severe hypoxaemia 
and repositioning manoeuvres as prone positioning could be con-
tributory factors to tracheobronchial injury. The relationship between 
barotrauma and pneumomediastinum is well described, especially in 
altered lungs as in acute respiratory distress syndrome.
This case series highlights the importance of suspecting this entity 
and close imaging and clinical monitoring. It also reiterates the need 
for following a protective ventilation setting, guarantying the lowest 
possible pressures, eventually initiating ECMO sooner.
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Introduction. The adult respiratory distress syndrome (ARDS) caused 
by Sars Cov2 infection has become the main cause of admission in ICU 
during the last year. Most of the patients admitted to the ICU ended 
up requiring mechanical ventilation (MV) and often, due to their long 
stay in ICU they required the performance of a tracheostomy.
Objectives. To establish a comparison of the prognosis between 
patients who underwent an early tracheostomy (define by the tra-
cheostomy done between the first 14 days of MV) and patients who 
underwent a late tracheostomy (define by the tracheostomy done 
with at least 15 days of MV).
Methods. We perform a retrospective, observational study that 
includes 123 patients admitted in the ICU between October and 
November of 2020 with the diagnosis of Sars Cov2’s pneumonia, who 
required respiratory support with high flow nasal cannula (HFNC), MV 
or both.
We gather information about baseline features; APACHE and SOFA 
score on the first day; SOFA score on the third day; the use of HFNC, 
MV or both; the need of tracheostomy and mortality.
Results. 123 patients were included with ages between 61.2 (SD 
13.12). 25.4% were women (31) and 74.6% were men (91). 31.15% of 
the patients had diabetes (38), 50.82% had hypertension (62), 6.56% 
had renal insufficiency (8), 9.84% had ischemic heart disease, 6.56% 
had COPD (8), 9.8% had sleep apnea (12) and 7.38 had any kind of 
immunosuppression (9) 21%. Mortality in the ICU was 32.79%, with an 
APACHE score at ICU admission of 11.28 (SD 5.37) and SOFA score of 
4.17 (SD 1.99) at the admission and 4.36 (SD 2.27) at third day in ICU.
27 patients required only respiratory support with HFNC (23.77%), 29 
patients required MV from the beginning (23.77%) and 65 patients 
required both strategies (53,28%). 38.52% (47) of the patients who 
required MV, also need the performance of a tracheostomy. The mean 
time of MV until te performance of a tracheostomy was 15.87 days (SD 
8.44), 17.08% were performed early (21) and 21.14% were performed 
late (26). The mortality was 38.79% between those in MV who did not 
undergo tracheostomy, 28,69% with an early one and 31.97% with a 
late one. There is a significant decrease in the mortality of those who 
underwent an early tracheostomy in comparison with the other 2 
groups (OR 0.87 IC 0.77–0.98, p 0.04).
Conclusion. The performance of an early tracheostomy in patients 
with ARDS caused by Sars Cov 2 who need MV is associated with a 
decrease in mortality in comparison with those who did not undergo 
the performance of a tracheostomy and those who had a late 
tracheostomy.
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Introduction. The COVID-19 pandemic has affected different popula-
tion groups and a significant number of them have required manage-
ment in the intensive care units. Of these groups, pregnant women 
have proven to be a challenge for treatment in intensive care units. 
We reviewed the cases of pregnant women in our ICU from April 2020 
to March 2021.
Objectives. Describe the clinical evolution of pregnant women with 
ICU criteria of any cause infected with SARS-CoV-2. Observe the mor-
tality in ICU and 28 days of the pregnant woman and their newborn 
infants.
Methods. Retrospective descriptive study. We analyzed all pregnant 
women hospitalized in the ICU Hospital Regional de Concepcion, 
Chile from April 2020 to March 2021 who matched with WHO severe 
to critical disease criteria. Descriptive analysis is presented using 
median + IQR.
Results. A total of 745 patients with severe to critical COVID-19 dis-
ease were admitted to our ICU, 9 of them were pregnant at hospital 
admission. Those women had a mean age of 33 years [21–41] and ges-
tational age (GA) of 32 weeks [22–38]. None of them were vaccinated. 
APACHE II score was 10 [4–17]. During the ICU stay, fetal heartbeat was 
controlled 3 times a day and a formal OB US was performed weekly. 
Cesarean section had to be performed in 8 patients, 4 because of ven-
tilatory failure 1 because of fetal fetal pain. GA at birth was 36 weeks 
[29–39] and birth weight was 2720  g. [1290–4190]. One patient pre-
sented with high-grade AV blockade post CPR. The other 8 patients 
developed severe respiratory failure and 7 required mechanical ven-
tilation for mean 10 days, P/F ratio day 1 of 157 mean IQR [146–203], 
NMB [4/9], prone position [3/9] without maternal–fetal adverse 
events. All the patients received corticosteroid therapy. Cannulation 
for ECMOvv was instaured in 1 patient during pregnancy for 14 days 
between weeks 27 to 29, a C–section delivery was performed 4 days 
after decannulation. Days of stay in ICU were 11 [5–40]. ICU mortality 
and mortality at 28 days was 0% in both mothers and newborns.
Conclusion. The need for critical care surveillance of COVID—19 
infected pregnants is infrequent, however, they may develop severe to 
critical disease as shown in our study. Nonetheless, standard manage-
ment was feasible and without complications for mother and fetus.
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Introduction. Despite all the advances in the approach, the Acute 
Respiratory Distress Syndrome (ARDS) continues to be one of the main 
causes of mortality in Intensive Care Units (ICU). Although studies have 
focused on therapeutic strategies to reduce mortality, little is known 
about the factors that predispose patients to death.
Objectives. To identify the demographic, clinical and treatment fac-
tors associated with mortality in patients treated with ARDS in the ICU.

Methods. An observational, analytical and retrospective follow-up 
study was carried out on a cohort of patients diagnosed with ARDS 
according to the Berlin criteria and treated in the ICU of a highly com-
plex institution in the city of Medellín (Colombia), from January 2012 
to December 2019.
Results. One hundred and seventy-five patients with ARDS treated in 
the ICU were included in the study. The median age was 56 years (IQR 
66–40) and the majority of the patients were men (59.4%). The etiol-
ogy of ARDS was predominantly primary 66.9%, with sepsis being the 
main diagnosis (90.3%). A mortality of 38.3% was observed.
No significant differences were found between the groups regarding 
ventilatory parameters upon admission. The performance of a trache-
ostomy showed a negative correlation with mortality (HR 0.14 [95% CI 
0.07—0.29] p =  < 0.001); while vasopressor support stood out as a risk 
factor (HR 4.43 [95% CI 1.66—11.84] p = 0.003). A history of oncologi-
cal pathology and chronic lung disease are associated with an unfa-
vorable outcome within the ICU (HR 2.18 [95% CI 1.01—4.68] p = 0.040 
and HR 2.27 [95% CI 1.13—4.55] p = 0.021).
Conclusion. Mortality from ARDS in ICU continues to be high. The 
presence of oncological pathology, chronic lung disease, and the use 
of vasopressor support are associated with adverse outcomes due to 
this etiology.
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Introduction. Due to the COVID19 pandemic, new measures and 
strategies have emerged to increase the effectiveness of oxygen 
therapy, preventing the patient from going to invasive mechanical 
ventilation.
Objectives. The aim of this study was to analyze the effectiveness of 
Diaphragm Ultrasound as a method of analyzing respiratory muscle 
fatigue and an indicator of the need for invasive mechanical ventila-
tion or persistence in oxygen therapy.
Methods. A prospective and observational study was carried out for 
a period of 2 months in an adult intensive care center exclusively for 
COVID19. The inclusion criteria were adult patients, without previous 
pulmonary diseases, with pulmonary parenchyma lesions of approxi-
mately 75%, time of symptoms prior to hospitalization less than 
5  days, without previous use of antibiotics, corticosteroids, immu-
nomodulators. Patients with acute and chronic kidney disease, drug 
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users, patients with generalized anxiety or who progressed to delirium 
were excluded. As analysis were collected: age, sex, comorbidities, 
weight, height, onset of symptoms, diaphragm ultrasound data 2 × a 
day, arterial blood gas 4 × a day, vital signs, oxygen supply mode, 
mechanical ventilation mode and their respective times.
Results. For two months, 10 adult patients aged between 18 and 
50  years, without pulmonary diseases prior to hospitalization, with 
approximately 75% of the pulmonary parenchyma were included. The 
average age was 46  years. Male sex in 70%. Average time of symp-
toms prior to hospitalization was 4 days. 6 (60%) of the patients had 
below-ideal PaO2 in all modes of oxygen therapy. Of these 3 (30%) 
were for invasive mechanical ventilation (IMV) and 3 (30%) remained 
on oxygen therapy. In the 4 patients with PaO2 above ideal in supple-
mental O2 and NIMV, 1 went to IMV and the other 3 remained with 
NIMV and supplemental O2. It was observed in the 10 patients the 
onset of fatigue prior to the decrease in PaO2, generating the decision 
to increase the supply of O2. In the 6 patients who remained without 
IMV, the recovery from fatigue was precocious to the increase in PaO2, 
allowing him to keep the patient under surveillance but without start-
ing IMV.
Conclusion. Despite being a small study with 10 patients, 6 patients 
with significant involvement of the pulmonary parenchyma did not 
undergo mechanical ventilation. The reality at the Hospital in the pre-
vious months was that at least 70% of patients in these same condi-
tions went to IMV where mortality is high. Another point is to be a 
public hospital in Rio de Janeiro where, during the study period, it 
was difficult to acquire supplies such as sedatives and neuromuscular 
blockers. The initial motivation for using the diaphragm us was, there-
fore, a tool to highlight the possibility of keeping the patient out of 
invasive ventilation, offering a greater chance of success in the treat-
ment as well as optimization of scarce resources.
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Introduction. The use of lung ultrasound (LUS) is increasingly being a 
standard of care in critically ill patients, as a diagnostic tool or for fol-
low up.
Objectives. The aim of this study was to describe LUS findings in 
COVID-19 related ARDS and to analyze association with severity.
Methods. A prospective study was carried in respiratory medical 
intensive care unit of Abderrahmen Mami teaching hospital between 
February and April 2021. It included COVID-19 related ARDS patients 
managed in ICU. LUS examination was performed during the first 48 h 
of ICU stay, with a low-frequency convex probe (Vivid GE) according 
to 6 areas per hemithorax: antero-superior quadrant (ASQ), antero-
inferior quadrant (AIQ), latero-superior quadrant (LSQ), latero-inferior 
quadrant (LIQ), postero-superior quadrant (PSQ) and postero-inferior 
quadrant (PIQ). LUS findings were described and association with 
severity was analysed.

Results. During the study period, 98 patients were included with 
mean age of 61 ± 12 years, gender ratio of 1.7. We recorded medical 
history of COPD (n = 10, 10%), hypertension (n = 45, 46%) and diabe-
tes (n = 36, 37%).
The mean values of the Simplified Acute Physiology Score II and Acute 
Physiologic and Chronic Health Evaluation II were respectively 27 ± 8.6 
and 9.3 ± 5.
ARDS was diagnosed in all patients divided into severe (n = 57, 58%), 
moderate (n = 37, 38%) and mild (n = 4, 4%). Mean initial PaO2/FiO2 
was 103 ± 46 [42–260] mmHg.
We explored 1176 areas (98 * 12): The pattern of features from the 
most frequent was: B2 (n = 486), C (n = 401) and then B1 (n = 274). 
Very few quadrants (n = 15) were completely spared. Left hemithorax 
examination showed more condensations, especially left LIQ (70/98) 
and left AIQ (56/98).
Mean LUS score was 25.1 ± 5.2 [10–36]. No nificant difference was 
found between dead and survivors (25.2 vs 24.9, p = 0.8) or between 
invasive ventilation need or not (25.6 vs 24.5, p = 0.29). Neverthe-
less, there was a correlation between PaO2/FiO2 and LUS score with 
r = -0.314 and p = 0.002.
Mean length of stay was 13.2 ± 11 [2–85] days and overall mortality 
was of 52%.
Conclusion. In COVID-19 related ARDS, LUS score is correlated with 
initial severity as expressed by initial PaO2/FiO2. However, no associa-
tion was found with mortality or need for invasive ventilation.
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Introduction. In hospitalised patients with Coronavirus Disease 19 
(COVID-19), Remdesivir (Rem)  [1] shortened time to recovery and 
Dexamethasone (Dexa) [2] lowered 28-day mortality of whom devel-
oped acute hypoxemic respiratory failure (AHRF). However, clinical 
effects of  concomitant  Rem plus Dexa (Rem-Dexa) has never been 
investigated.
Objectives. To investigate clinical effects of Rem-Dexa in patients with 
COVID-19 and AHRF.
Methods. Monocentre, case–control study that included critically 
ill patients with COVID-19 and AHRF that required high-flow nasal 
cannula (HFNC) oxygen therapy or noninvasive ventilation (NIV). 
Cases received daily Rem (200 mg followed by 100 mg) for 5 days and 
Dexa (6 mg) for 10 days. This group was 1:1 matched with an historical 
cohort (controls) that did not receive Rem-Dexa. Matching was based 
on the simplified acute physiology score II (SAPS II), the sequential 
organ failure assessment (SOFA) score and the Charlson Comorbidity 
Index (CCI). The primary outcome was 28-day endotracheal intubation 
(ETI) rate. Secondary outcomes were 7-day arterial oxygen partial pres-
sure to fractional inspired oxygen ratio (PaO2/FiO2), clinical improve-
ment of at least 1 point of an eight-category ordinal scale [1], ICU and 
hospital length of stay (LoS), 28-day and 90-day mortality. Continuous 
variables were presented as median [Interquartile range, IQR], categor-
ical variables as number (N) and percentage (%). Predictors of primary 
outcome were investigated by logistic regression analysis; odds ratio 
(OR) and 95% Confidence Interval (CI) were reported. MedCalc 12.2.1 
(MedCalc®, MariaKerke, Belgium) was used for data analysis.
Results. Clinical characteristics of cases (N = 66) and controls 
(N = 66) were shown in Table  1. PaO2/FiO2 at ICU admission was 
lower among cases compared with controls (152  mmHg [126–
180] vs 172  mmHg [148–205], p = 0.01), although the former had 
lower serum inflammatory markers (C-Reactive Protein: 87.2  mg/
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dL [40.7–138.0] vs 155.5  mg/dL [71.0–195.6], p = 0.01; lactic dehy-
drogenase: 573 UI/L [370–1109] vs 1728 UI/L [772–3714], p = 0.03; 
D-Dimers: 338  ng/mL [283–425] vs 405  ng/mL [315–486], p < 0.03). 
The 28-day ETI rate was lower among cases compared with controls 
(19.7% vs 48.5%, p < 0.01). Clinical status improved in 46 (69.7%) 
cases and 34 (51.5%) controls (p = 0.05), although other secondary 
outcomes did not differ between the two groups (Table  1). Rem-
Dexa (OR 0.22, CI95% [0.05–0.94], p = 0.04) and high PaO2/FiO2 
ratio (OR 0.98, CI95% [0.97–0.99], p = 0.04) were associated with 
reduced 28-day ETI rate while high SAPS II (OR 1.09, CI95% [1.02–
1.18], p = 0.02) and serum lactic dehydrogenase (OR 1.007, CI95% 
[1.002–1.010], p = 0.01) were associated with worsening of this 
outcome.
Table  1. Demographic characteristics and outcomes of patients 
included in the study

Total cohort
(n = 132)

Controls
(n = 66)

Cases
(n = 66)

p value

Demographic characteristics

Age, years 64 [57–72] 67 [57–72] 64 [57–72] 0.7

Male sex 101 (76.5) 51 (77.3) 50 (75.8) 1

SAPS II score 30 [24–36] 31 [24–36] 29 [24–34] 0.45

SOFA score 3 [3–3] 3 [3–3] 3 [3–3] 1

CCI 2 [1–4] 3 [1–4] 2 [1–4] 0.85

Outcomes

28-Day ETI 
rate

45 (34.1) 32 (48.5) 13 (19.7)  < 0.01

7-Day PaO2/
FiO2,mmHg

178 [138.5–
214]

171 [132–214] 186 [157–214] 0.2

Clinical 
improve-
ment

80 (60.6) 34 (51.5) 46 (69.7) 0.05

ICU LoS, days 10 [6–17] 9 [6–16] 10 [7–18] 0.32

Hospital LoS, 
days

23 [16–34] 26 [17–39] 21 [16–29] 0.2

28-day mor-
tality

13 (9.8) 10 (15.2) 3 (4.5) 0.08

90-day mor-
tality

18 (13.6) 11 (16.7) 7 (10.6) 0.45

Conclusion. In critically ill patients with COVID-19 and AHRF, 28-day 
ETI rate was lower in patients who received Rem-Dexa compared 
with historical controls.
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Introduction. This is an observational case–control study reporting 
comparative safety and efficacy outcomes for the use anaesthetic 
machines (AM) and ICU ventilators. We included all patients admit-
ted between 19th March and 05 May 2020 to our surge ICU within a 
large NHS teaching hospital during the first wave of the COVID-19 
pandemic.
Objectives. We aim to highlight key learning from our experience 
providing critically ill patients with prolonged mechanical ventila-
tion (MV) using anaesthetic ventilators in such settings.
Methods. 51 patients with COVID-associated acute respiratory dis-
tress syndrome were included (25 cases: Dräger Primus anaesthetic 
machine; 26 controls: Dräger V500 conventional ICU ventilator), 
within one clinical area and staffing cohort. Patient demographics, 
safety, efficacy and disease severity outcomes were analysed. MV 
efficacy outcomes were investigated as per evidence-based lung 
protective ventilation1,2,3 by collecting ventilation parameters 4 
hourly for the first 48 h of admission. MV safety was determined by 
the  occurrence of clinical incidents related to MV and were identi-
fied by clinician reporting, review of case-note ventilation data, and 
all clinical note entries.
Results. The demographics of the AM group compared to ICU ven-
tilator group was as followed; mean age 55 versus 57, sex 71% male 
versus 74% male, APACHE II score median (IQR) 7.5 (4.8–11) versus 9.0 
(7.0–11.5) and PaO2/FiO2 ratio median (IQR) 130 (110–169) versus 167 
(132–231). When the AM group was compared to the ICU ventilator 
group; the proportion of time receiving lung protective ventilation 
by tidal volumes was 75.3% versus 78.9%, peak pressure < 30 cm H20: 
88.3% versus 95.2%, and driving pressure < 15 cm H20: 48.8% versus 
57.9%. When comparing the safety between the two groups the num-
ber of MV-associated clinical incidents per day was 0.04 (11/278) for 
AM group versus 0.008 (2/365) for ICU ventilator group.
Conclusion. Overall, whilst AM ventilators can be used to provide 
MV across a prolonged period with comparable efficacy to ICU ven-
tilators, the significantly higher frequency of clinical incidents rein-
forces that we should cautiously consider their use during further 
pandemic waves, depending on ventilator supply-and-demand 
pressure. The clinical incidents encountered were mostly ventilator 
changes due to deterioration or circuit issues, most commonly cir-
cuit obstruction and waterlogging. If further situations arise in future 
where demand for ICU ventilator provision outstrips supply, patient 
safety concerns associated with AM ventilators must be mitigated by 
careful planning and education. Imperative considerations include 
appropriate patient selection, equipment preparedness, staff educa-
tion, training, and cohorting. Ventilator manufacturers should con-
tinue to provide updated information to reflect emerging real-world 
experience and data. International guidance, as well as device-spe-
cific local guidance should help standardise and improve safe care.
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Introduction. Lung protective ventilation reduces mortality in criti-
cally ill patients. Conversely, high pressures are associated with baro-
trauma and pneumothorax. There has been early evidence of an 
increased incidence of pneumothoraces or pneumomediastinum 
(hereby grouped together as PTX) in patients with COVID-19 undergo-
ing mechanical (MV) or non-invasive ventilation (NIV) [1]. Our study 
aimed to determine the incidence of PTX on our Intensive Care Unit 
(ICU) and describe the respiratory support used.
Methods. Between 1st March 2020 and 28th February 2021, data were 
collected retrospectively by targeted review of the hospital coding 
database. Patients required a positive COVID-19 PCR test and a radio-
logically confirmed PTX to be included within the study. Patients were 
excluded from the respiratory support evaluation if the PTX was iat-
rogenic, associated with another surgical condition or transferred in 
from another hospital.
Results. Of the 338 patients with COVID-19 admitted to the ICU, 17 
(5.3%) had pneumothorax, 5 had isolated pneumomediastinum and 9 
had both (3.3% had pneumomediastinum). Of these, 20 were included 
in the study on respiratory support. 16 were male, the mean age was 
58.3 (± 11.3) and the mean length of stay on ICU was 13.5 (± 7.8) days. 
The mortality rate was 18/20 (80%). The mean P/F ratio before PTX 
diagnosis was 13.5 (± 5.5) kPa.
Conservative management was used in 11 cases (55%) and chest 
drains were inserted in 9 cases (45%) with 3 requiring emergency 
decompression. Twelve patients had PTX diagnosed whilst under-
going MV, 7 whilst on NIV (all Continuous Positive Airway Pressure 
[CPAP]), and one whilst on face-mask oxygen.
The mean duration from starting CPAP to confirmed radiological 
diagnosis was 181.3 (± 116.3) hours. The mean duration of MV prior 
to diagnosis was 111.0 (± 141.5) hours. The mean duration of ventila-
tion (incorporating both CPAP and MV) to PTX diagnosis was 204.4 
(± 151.6) hours. In those on MV, the mean peak inspiratory pressure 
was 30.0 (± 10.5) cmH2O and positive end-expiratory pressure was 
10.7 (± 3.5) cmH2O. Tidal volumes were generally between 7-8 ml/kg 
in the days prior to PTX diagnosis. Ventilation settings did not change 
significantly after PTX diagnosis.
Conclusion. We describe a case series of 20 patients with COVID-19 
who had PTX whilst on ICU. The total incidence of pneumothorax 
was 5.3% and the mortality was 80%. These rates are higher than in 
the published literature in COVID-19 [1] although comparable to older 
studies on Adult Respiratory Distress Syndrome [2]. Ventilation strate-
gies used were at the upper end of lung-protective ventilation. Further 
study is required to assess causality.
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Introduction. COVID-19 associated ARDS has caused significant mor-
bidity and mortality throughout the world. Airway pressure release 
ventilation (APRV) has been shown to reduce alveolar strain [1], and 
has been hypothesized to reduce the incidence of ARDS [2] and 
improve clinical outcomes in patients with established ARDS [3]. It 
is unknown whether initiating APRV in the early stage of ventilation 
affects outcomes in COVID-19 associated ARDS. We hypothesized that 
initiating APRV during the early stage of ventilation in COVID-19 ARDS 
patients could improve oxygenation parameters which may have an 
effect on clinical outcomes.
Objectives. Comparison of oxygenation parameters in mechanically 
ventilated patients with COVID-19 associated ARDS in which APRV was 
initiated during the early stage of ventilation vs patients on conven-
tional low tidal volume (LTV) mechanical ventilation.
Methods. A retrospective cohort of mechanically ventilated patients 
hospitalized in the Medical Intensive Care Unit (MICU) in our institu-
tion with COVID-19 associated ARDS was evaluated. APRV was set 
according to principals of time controlled adaptive ventilation (TCAV) 
where T-low was personalized to set a ratio of end expiratory flow to 
peak expiratory flow (EEF/PEF) of 75% [4], T-high was set according to 
desired respiratory rate. Conventional ventilation was set according 
to principals of low tidal volume protective lung ventilation [5]. Mean 
PaO2:FiO2 ratios for five days post intubation was extracted from data 
and delta PaO2:FiO2 ratios were calculated and compared by t-test 
analysis.
Results. 37 patients with COVID-19 associated ARDS hospitalized in 
the MICU and mechanically ventilated were included in the study. 16 
of the patients were ventilated using APRV initiated during the first 
36 h after intubation and 21 were ventilated using conventional LTV. 
70% were male, average age was 57.3 (± 13.8), mean baseline SOFA 
score was 4.6 (± 2), mean initial PaO2:FiO2 ratio after intubation was 
118 (± 52). Baseline characteristics were not significantly different 
between groups. Delta PaO2:FiO2 ratio on days 2–5 post intubation 
was 43.6 (± 8.1), 47.8 (± 13.5), 51.6 (± 16), 57.9 (± 13.4) in the APRV 
group and -5.2 (± 13.6), -14.5 (± 16), -15.8 (± 18.2), -19.4 (± 19.3) in the 
LTV ventilation group respectively (p < 0.01 on all days).

Conclusion. In our cohort of mechanically ventilated patients with 
COVID-19 associated ARDS, oxygenation parameters improved con-
sistently over the course of 5 days in patients placed on APRV during 
the early stage of mechanical ventilation as compared to patients on 
LTV ventilation. Prospective randomized trials are needed in order to 
see if these findings translate into benefits in morbidity and mortality 
in these severely sick patients.
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Introduction. Coronavirus disease 2019 (SARS CoV-2, COVID-19) 
can lead to severe hypoxemia by immune thrombosis, macro and 
micro pulmonary emboli, alveolar exudation, atelectasis, and pul-
monary congestion. In patients requiring invasive mechanical ven-
tilation due to refractory hypoxemia, rescue therapies such as prone 
positioning, inhaled nitric oxide, extracorporeal membrane oxygen-
ation could be beneficial.
Objectives. In this study, we intended to investigate the effect of 
early prone positioning on the duration of invasive mechanical ven-
tilation, length of hospital stay, and mortality.
Methods. We conducted this prospective clinical study in Haseki 
Training and Research Hospital Sultangazi, Istanbul, between 
08/01/2020—04/30/2021. Patients admitted to the adult inten-
sive care unit (ICU) with severe hypoxia (under 15L/minute non-
rebreather mask, Spo2 ≤ 90) and whose minute respiratory rate 
were more than 40 and above were intubated and placed into 
prone position immediately after. The prone position duration was 
16 h a day. Oxygenation and ventilation parameters were monitored 
with serial arterial blood gas analysis at each change of position. 
After collecting demographic data (age, gender), acute physiology 
and chronic health evaluation II (APACHE II) and sequential organ 
failure assessment (SOFA) scores, ferritin, D-dimer, lactate dehydro-
genase (LDH) values on the first day of ICU admission, 50 patients’ 
records were analyzed statistically. In calculating the sample size 
of this study, the power for each variable was determined 80% at 
least, and type 1 error was 5%. Nonparametric variables were evalu-
ated with Mann Whitney-U test. Statistical significance (α) was 5% in 
calculations, and SPSS (IBM SPSS for Windows, ver.24) program was 
used for calculations. Results were considered significant p < 0,05.
Results. Mean values of the patients included in the study are pre-
sented in Table 1.

İnvasive 
mechani-
cal
ventilation

Days in 
prone 
posi-
tion

Resp.
Rate 
(min) 
(ENT)

Resp.
Rate 
(EX)

APACHE II SOFA PO2/
FİO2
entuba-
tion

PO2/
FİO2
extuba-
tion

mean 15,3 10,55 39,55 18,9 19,85 6,1 83 196,45

Std. 
dev

6,2 2,87 5,14 4,45 3,18 1,25 27 32,56

Min 6 6 28 16 15 3 52 163

Max 38 18 54 34 25 9 165 280

Conclusion. The prone position has been used as adjuvant therapy 
in moderate and severe ARDS patients and improved survival for 
many years. Since the main culprits of severe refractory hypoxemia in 
COVID-19 patients are atelectasis, alveolar damage, thrombotic occlu-
sion, and ventilation-perfusion (V/Q) mismatch, prone positioning 
would help to improve alveolar shunt, recruitment in dorsal parts of 
lungs. Hence, this is a practical, low-cost treatment beneficial for res-
piratory improvement, survival, as well as length of hospital stay in 
COVID-19 patients. In the meantime, this treatment requires an experi-
enced team to avoid undesired events, such as corneal ulceration and 
perforation, face injury, pressure ulcers, joint subluxation, aspiration of 
gastric content.
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Introduction. COVID-19 pandemic due to Severe acute respiratory 
syndrome coronavirus 2 (SARs-CoV-2) infection has made an enor-
mous impact on lives of the world population. Sri Lanka has reported 
154,786 tests positive COVID-19 patients and 1051 deaths to date(1)
(2). Unavailability of data on COVID-19 related disease and intensive 
care management in Sri Lanka directed us to conduct this study.
Objectives. Study objectives were to describe the characteristics of 
admissions, organ involvement, intensity of treatment given, compli-
cations and outcomes, and associated factors on the outcome of adult 
COVID-19 critically ill patients.
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Methods. A cross sectional descriptive study was carried out over 
6  months including adult patients (Age > 18  years) admitted with 
confirmed SARs-CoV-2 infection by reverse transcription polymerase 
chain reaction (RT-PCR) or Rapid Antigen Test to dedicated COVID 19 
ICUs/HDUs in Sri Lanka. Pregnant patients were excluded. Five cent-
ers scattered in 4 districts were included. Chi squire test was used to 
describe the associated factors in relation to outcome at 95% confi-
dence interval placing the p value at 0.05.
Results. Total number of 114 patients were included in the study anal-
ysis. Majority (80,70.2%) of the admissions to the ICUs were transfers 
from other hospitals. Majority (72,63.2%) were males whilst mean age 
was 56.4  years (19–88). Significant proportion of patients (92,80.7%) 
had one or more comorbidities. Fever was present on admission in 48 
(42%) of patients. Shortness of breath and cough was present in 70 
(61.4%) and, 53 (46.5%) patients respectively. Seventy-four patients 
(64.9%) had normal white blood cell count and leucopenia was 
observed in 7 (6.1%) patients. Interestingly 23 (20.2%) had normal 
chest x-rays.
All the patients required some form of oxygen therapy which included 
high flow nasal oxygen therapy (28,24.6%), face mask (49,43%), 
and nasal cannula (27,23.7%). Noninvasive ventilation and invasive 
mechanical ventilation had been used in 33 (28.6%) and 50 (43.9%) at 
any given time during ICU stay. Sixteen patients (14%) had circulatory 
shock needing cardiovascular support and 13 (11.4%) had acute coro-
nary syndrome. Acute kidney injury was present in 33 (28.9%) patients. 
Significant number (32,28.1%) of patients were already intubated at 
the time of admission to the ICUs. Twenty (17.5%) patients had more 
than single organ failure. Ninety-four (82.4%) patients received ster-
oids and 92(80.7%) received anticoagulation. Male gender (p-0.018), 
age more than 60  years (p-0.006), hypertension as a co-morbidity 
(p-0.015), being intubated on admission (p-0.000), treated with inva-
sive ventilation (p-0.000) were significantly associated with mortality. 
Fifty-seven (50%) patients survived to discharge from the ICU.
Conclusion. We observed that 50% of the patients have survived. 
Male gender, advanced age, hypertension, being intubated on admis-
sion and undergoing invasive ventilation have shown to be associated 
with poor outcome. Use of any mode of steroid had worse outcome. 
More studies with larger sample size are recommended for more 
robust data.
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Introduction. The new type of Severe Acute Respiratory Syndrome 
Coronavirus 2 (Corona virus 2019- COVID-19) infection is the largest 

pandemic in the last decade. Acute respiratory distress syndrome 
(ARDS) is the complication of this infection with highest mortality 
and there is no medical treatment to reduce mortality with proven 
efficacy yet. The aim of this study was to investigate the effect of high 
dose vitamin C (ascorbic asid) on survival and other ICU outcomes of 
patients with COVID-19 associated ARDS who need invasive mechani-
cal ventilation (IMV).
Methods. In this multicenter, non-intenventional retrospective cohort 
study, patients who were hospitalized in Intensive Care Units (ICU) 
due to confirmed C0VID-19 associated ARDS and needed invasive 
IMV from 5 centers between March 2020 and July 2020 were included. 
Among these patients, those receiving vitamin C treatment over 
200 mg/kg for 4 days were defined as the high-dose vitamin C group, 
and those who did not take vitamin C as defined as control group by 
using propensity score match analysis. The primary endpoint of study 
was ICU mortality.
Results. A total of 86 patients with a mean age of 67.85 ± 10.38 
were included in the study, 72.1% of whom were male. The median 
APACHE II score of the patients was 19.5 (15.0–26.0). 42 of them were 
in the high dose vitamin C group and 44 of them were in the control 
group. The mortality of the group that received high dose vitamin C 
treatment was found to be lower than the group that did not (73.8% 
vs 90.9%; p = 0.037). The duration of MV [10.0 (7.0–18.0) vs 11.0 (6.5–
17.0); p = 0.92) wasn’t differen and the duration of stay in the ICU 
(median 15 ve 13, p = 0.016) were longer in the high-dose vitamin C 
group. There was no difference between the two groups in terms of 
other ICU clinical outcomes (acute renal failure, liver damage, throm-
bosis / infarction, etc.) (p > 0.05).
Conclusion. High dose of vitamin C as an adjunctive therapy in inva-
sively ventilated patients with COVID-19 associated ARDS can reduce 
mortality. Further prospective, randomised controlled trials are 
required to confirm these findings.
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Introduction. We want to analyze which oncological patients pre-
sented to the Committee on Oncology and ICU of our hospital have 
been admitted to the ICU and what has been their evolution.
Methods. Patients with oncological pathology admitted to the Hospi-
tal Universitario de Jaén from 2019 to October 2020, presented in the 
Committee Oncology-ICU. Demographic data, personal history, cause 
of admission and evolution in ICU. We have performed a descriptive 
analysis with SPSS.
Results. A total of 135 patients presented, 62% male (N = 83) and 
a median age of 62  years (20–79). In the Committee: 25% rejected 
(N = 34) to enter en ICU, 25% (N = 34) candidates for non-invasive 
measures and 50%(N = 67) candidates for invasive measures. In the 
follow-up, 61% of the total are still alive (83% candidates for invasive 
measures).
Of the total of patients, 7 patients were admitted to the ICU (6 of 
them were candidates for invasive measures). Personal history: 
3 hypertensive patients and one dyslipidemia. Type of tumor: 3 
pancreatic tumor, 3 digestive tumors and 1 lung; administered 
treatment: Surgical 4/7, chemotherapy 7/7 (4 active at the time of 
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consultation), radiotherapy 2/7 and one of them was in remission. 
Causes of admission to ICU: 3 due to respiratory infection, 2 after 
surgical intervention, one patient for septic shock and one for meta-
bolic alterations.
Intensive measures applied: intubation 5/7 patients (1 tracheostomy 
patient), High flow nasal oxygen 2/7, patients, continuos replace-
ment renal terapy 1/7 patients, vasopressors 5/7. All 7 had infectious 
complications by germs Gram negative the most frequent. Vital sup-
port limitation was performed in 3 patients after progression of the 
underlying oncological disease. Of the remaining 4, one of them 
died.
Conclusion. The improvement of the prognosis of cancer patients 
and the advances in the treatment that are currently occurring 
makes some of them subsidiary of admission to ICU. The creation 
of Oncology and ICU Committees allow to know previously those 
patients who do obtain a benefit upon admission to the ICU. Our 
results are scarce, since the number of admitted patients is small.
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Introduction. Acute myeloid leukemia (AML) is a very aggres-
sive haematological malignancy. Mortality of oncohaematological 
patients admitted to intensive care unit (ICU) is very high and it is 
worse compared with non-oncological patients and solid tumors.
Objectives. The aim of our study was to compare short and long-
term survival of AML and non-AML oncohaematological patients 
admitted to ICU.
Methods. Prospective observational study took place in Vilnius 
university hospital Santaros clinics from 13 07 2017 to 31 12 2019. 
Patients with oncohaematological malignancy, age > 18 years, arte-
rial or central line inserted, admitted to intensive care unit (ICU) 
and signed informed consent form were included to the study. We 
grouped patients into two groups according to haematological 
malignancy–AML and non-AML. Statistical analysis was performed 
with R statistical package. A p-value  less than  0.05 was considered 
to be statistically significant.
Results. Our analysis included 114 patients of which 35 (30.70%) 
were diagnosed with AML. Non-AML patients included non-Hodg-
kin’s lymphoma (24.6%), multiple myeloma (10.53%), chronic lym-
phocytic leukaemia (8.8%), acute lymphoblastic leukaemia (7.0%), 
Hodgkin’s lymphoma (3.5%). Patient characteristics is provided in 
Table 1. Laboratory test results on admission to ICU are summarized 
in Table  2. ICU, 30  days, hospital, 90  days and overall mortality did 
not differ between AML and non-AML patients and it was follow-
ing 42.86% vs 45.57%, 60% vs 51.9%, 62.86% vs 51.9%, 62.86% vs 
65.82% and 74.29% vs 74.68%, p > 0.05.

Table 1. Patient characteristics (No of patients (%) or mean ± SD)

Characteristics AML (n = 35) Non-AML (n = 79) p value

Male sex 20 (57.1) 45 (57.0) 0.9856

Age 61.09 ± 15.32 59.25 ± 15.47 0.5449

Charlson’s comorbidity 
index

4.89 ± 2.10 4.91 ± 2.34 0.9852

Intensive chemotherapy 
regimen

19 (54.29) 37 (46.84) 0.8286

Table 1. Patient characteristics (No of patients (%) or mean ± SD)

Characteristics AML (n = 35) Non-AML (n = 79) p value

Bone marrow transplanta-
tion

12 (34.29) 27 (34.18) 0.0126

•Allogenic 12 (34.29) 12 (15.19)

•Autologic 0 (0) 14 (17.72)

qSOFA score 1.23 ± 0.94 1.47 ± 0.89 0.1493

SAPS 3 score 74.23 ± 15.30 75.35 ± 12.36 0.6782

APACHE II score 20.20 ± 5.49 22.39 ± 5.67 0.0557

SOFA score 6.91 ± 3.09 6.41 ± 3.26 0.4278

Vasoactive drugs 17 (48.57) 62 (78.48) 0.2569

Invasive mechanical 
ventilaton

18 (51.43) 45 (56.96) 0.5836

Continuous renal replace-
ment therapy

5 (14.29) 24 (30.38) 0.0688

Table 2. Laboratory test results on admission to ICU

Laboratory test AML Non-AML p value

Arterial pH 7.41 ± 0.18 7.39 ± 0.14 0.3714

Lactate 2.65 ± 2.72 3.38 ± 4.32 0.8851

Neutropenia 16 (45.71) 28 (35.44) 0.2661

Thrombocytopenia 12 (34.29) 27 (34.18) 0.991

Conclusion. Long and short-term survival between AML and non-AML 
oncohaematological patients admitted to ICU did not differ.
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Introduction. It is unknown whether longitudinal assessment of vaso-
pressor requirements can aid in the prognostication of cancer patients 
with septic shock [1].
Objectives. The aim of this study was to identify a threshold vasopres-
sor dose and time associated with mortality in cancer patients with 
septic shock.
Methods. This is a single-centre retrospective cohort study. Patients 
with cancer admitted to the Queen Elizabeth Hospital, Birmingham, 
UK Intensive Care Unit (ICU) between April 2016 and July 2019 with 
septic shock were included. Daily median vasopressor dose was cal-
culated from summation of norepinephrine-equivalent infusion rates 
of all administered vasopressors / inotropes and recorded for the 
first four days. Area under the receiver operator characteristic curve 
(AUROC) analysis was performed.
Results. 844 patients were admitted with septic shock, of which 294 
had cancer. Of these patients, 43% (n = 126) had solid loco-regional 
(SLR) disease, 26% (n = 76) had solid metastatic (SM) disease and 31% 
(n = 92) had haematological malignancy (HM). AUROC for vasopressor 
dose increased on consecutive days. The highest AUROC was obtained 
on day-4: 0.83 (0.73–0.92) for SLR, 0.88 (0.75–1.0) for SM and 0.73 
(0.61–0.85) for HM. A dose threshold of 0.05 g/kg/minute on day four 
elicited a sensitivity and specificity for 90-day mortality of 80%, 85% 
and 70% for each cancer type respectively.
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Conclusion. Persistent low vasopressor requirements on the fourth 
day of septic shock associated closely with mortality in patients with 
solid organ but not haematological malignancy.
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Introduction. Intensive care management for a life-threatening com-
plication is required for 10–57% of patients after allogeneic hemat-
opoietic stem cell transplantation (allo-HSCT) [1].
Objectives. To investigate short-term and long-term outcomes of 
patients after allo-HSCT, who were admitted in ICU for the treatment 
of life-threatening complications.
Methods. In retrospective study 144 patients admitted to the ICU after 
allo-HSCT from 2012 to 2020 allo-HSCT were included (Table  1). The 
results were analyzed by IBM SPSS v.23 (USA). Overall survival (OS) 
was estimated using the Kaplan–Meier method with Log-rank test. A 
p-value of < 0.05 was considered statistically significant.

Results. 30 (21%) of the 144 patients were discharged from ICU. 5-year 
overall survival of critically ill allo-HSCT patients admitted to the ICU 
was 9%. The highest OS (41%) was registered for the patients admit-
ted in ICU for the treatment of sepsis/septic shock. The OS for patients 
with acute respiratory failure (ARF) was only 4%. The worst OS (0%) 
was observed in critically ill patients, admitted in ICU due to graft-ver-
sus-host disease (GvHD) of gastrointestinal (GI) tract and pulmonary 
GvHD (Fig. 1).

Conclusion. It was assessed that the OS rate depends on the causes 
of life-threatening complications. The worst prognosis among patients 
after transplantation was observed in steroid-refractory forms of 
GvHD. Infectious conditions that proceed without respiratory failure 
were the most curable complications.
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Introduction. The recommendation to perform a perimortem cesar-
ean section(PMCS) within 4 min of maternal cardiac arrest was intro-
duced in 1986. This recommendation was based on assumptions that 
cardiopulmonary resuscitation is ineffective in the third trimester 
because of aortocaval compression, and that the fetal and perhaps the 
maternal outcomes would be optimized by timely delivery.
Methods. CASE 1:  A 23-year female, gravida 1, parity 0 at 34-week 
gestation, presented in the Emergency room at 9  pm at night with 
complaints of bleeding per vaginally since morning, headache & diz-
ziness with 2 episodes of vomiting. She was transferred to the labor 
room with a GCS of 11/15, saturation of 90% on RA, HR of 160 bpm, 
and a feeble peripheral pulse with systole BP 80 mm hg. The decision 
of emergency LSCS was made. While shifting the patient to OR, she col-
lapsed pulses absent. A CPR was commenced with a left pelvic wedge 
applied. Pt intubated immediately, iv access taken, intravenously epi-
nephrine 1 mg administered and crystalloid started. After 2 cycles of 
CPR, no return of CO, the decision of perimortem cesarean made as 
USG Doppler confirmed FHS. A Pfannenstiel incision made and a live 
female infant was delivered within 3 min with an APGAR score of 1 & 
6 at 1 & 5 min respectively. Advanced life support continued through-
out the perimortem c section with a further dose of epinephrine. 

https://doi.org/10.1007/s00134-020-06184-2
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Spontaneous return of maternal CO occurred 5  min after delivery of 
the infant. i.e. 15 min after the initial arrest. An exploratory laparotomy 
was done to control the bleeders and the patient was given 2 PCV, 4 
FFP, and 2 platelets with infusion noradrenaline and vasopressin to 
support the hemodynamic instability. Later, she was shifted to ICU 
for venti and inotropic support, a 2D echo was done which was sug-
gestive of a global LV hypokinesia with LVEF 20%. She was discharged 
10 days later after the initial event with a healthy infant.
CASE 2: A 30-year-old female gravida 3, parity 1, abortion 2 at 32-week 
gestation, presented in the Emergency room with vague history 
with previous normal delivery with BD 32 weeks with Eclampsia. The 
patient arrived in casualty in an unconscious state with a history of 2 
episodes of convulsions. On arrival, pulse 88/min, BP 210/110 mmHg, 
FHS present, spo2 80% on 6 L of Oxygen via AMBU, urine albumin 2 + . 
The patient was given injection magnesium sulfate 4 gm IV stat, after 
1 episode of convulsion at casualty, injection magnesium sulfate 5 gm 
intramuscularly given on each buttock, following which patient had 
another episode of convulsion during Foley’s catheterization, Injection 
Labetalol 20  mg intravenously given and Injection Midazolam 2  ml 
intravenously given. The patient was not maintaining saturation and 
hence, the decision of Rapid sequence intubation taken, patient tubed 
and was paralyzed, the vitals were BP 100/90  mmHg, PR feeble but 
carotid present, Spo2 82% on high flow oxygen via AMBU. The obste-
tricians took a decision of perimortem Ceaserean section stat and 
patient was shifted to operation theater where patient collapsed and 
CPR started, alongside a Pfannenstiel incision made and a live male 
infant was delivered within 2 mins with an APGAR score of 2 & 5 at 1 
& 5 min respectively. ROSC was achieved after 14 min of CPR and the 
patient was shifted to ICU on supports, Noradrenaline, and vasopres-
sin. the patient was extubated on the 4th day of the event and was 
discharged from the facility on the 12th day.
Results. Perimortem cesarean delivery, therefore, remains a key con-
sideration in the management of maternal arrest from the mid-second 
trimester. Simulation training develops these team‐orientated skills, 
including allocating tasks to specific team members who know and 
understand their individual roles. In my opinion, multidisciplinary 
team training in cardiorespiratory arrest leading to PMCS should be 
a mandatory ‘hot drill’ that is practiced regularly in all ER’s and labor 
rooms.
Conclusion. The bottom line is a need for rapid action to maximize 
the chance of maternal survival. Therefore, the critical step is to make 
the decision to proceed with a PMCS keeping fetal survival as a sec-
ondary issue and not a prime driver for deciding PMCS.
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Introduction. Pre-hospital management of acute coronary syn-
drome (ACS) complicated with out-of-hospital cardiac arrest (OHCA) 
remains challenging, particularly in non-urban areas. The imple-
mentation of appropriate treatment strategies for improving pre-
hospital emergency care is fundamental. Most studies have been 
conducted in city areas. Therefore, less is known about the resusci-
tation performances of emergency medical service (EMS) teams in 
sparsely populated areas. Built at the top of a hill, the location of 
our institution consists of rural areas with a low population den-
sity. Established in 1903, the hospital was initially founded to treat 
patients suffering from tuberculosis.
Objectives. To perform a quality control assessment on the pre-
hospital management of sudden coronary death in non-urban areas. 
To identify qualitative and quantitative variables influencing the 
30-day outcome.
Methods. Retrospective single-center study including 40 patients 
resuscitated from OHCA after ACS. Baseline characteristics, resusci-
tation settings, time intervals, blood samples, cardiac findings and 
clinical outcomes at 30 days were analyzed.
Results. 30-day mortality was more likely associated with the fol-
lowing parameters: unwitnessed cardiac arrest, kilometers, duration 
of NF/LF, epinephrine dose, time to cardiac catheterization, gender, 
asystole, recurrent cardiac arrest, cardiogenic shock, lactate level, 
LVEF and LAD culprit lesion. Particularly, remoteness from hospital 
and prolonged pre-hospital management (duration of CPR, delayed 
cath lab admission) were predictors of early mortality.
Table. 30‑day mortality related to patient characteristics, resus‑
citation settings, demographic parameters, time intervals and 
cardiac findings. 

Parameters OR Lower Upper P-value

Witness status
No bystander CPR
Kilometers
Duration of no-flow
Duration of low-flow
Epinephrine dose
Fibrinolysis
Time to cath lab admission
Duration of cardiac catheterization
Time to ICU admission
Male
Asystole
Recurrent cardiac arrest
Cardiogenic shock
Lactate
Left ventricular ejection fraction
LAD culprit lesion
RCA/LCX culprit lesion

0.02
66.00
5.14
31.62
73.50
10.06
0.49
3.86
3.50
3.08
0.13
12.00
16.00
17.25
74.75
0.05
4.33
0.38

0.00
9.35
1.35
5.95
10.61
1.97
0.06
1.03
0.87
0.40
0.02
1.66
2.31
3.41
11.84
0.01
1.07
0.07

0.11
1396.77
22.19
266.55
1546.43
77.84
2.51
15.82
15.24
64.68
0.68
246.00
325.28
135.71
840.47
0.22
22.58
1.55

0.0003
0.0003
0.02
0.0002
0.0002
0.01
0.42
0.05
0.08
0.342
0.02
0.03
0.01
0.001
0.00004
0.0003
0.05
0.199

Conclusion. Beyond the usual prognostic factors, remoteness 
from hospital, duration of resuscitation on-site and time to cath lab 
admission may represent major determinants of clinical outcomes. 
Also, the relationship between early mortality and duration of no-
flow, non-shockable rhythm, hemodynamic instability and lactate 
level may reflect the impact of prolonged time intervals during the 
pre-hospital phase of management. Therefore, EMS teams should 
focus on improving pre-hospital response times and optimizing 
cardiac cath lab activation. Further RCTs are needed to evaluate the 
impact of the ‘scoop and run’ approach with direct admission to the 
cath lab versus the ‘stay and play’ approach in this setting.
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Introduction. The International Liaison Committee on Resuscitation 
(ILCOR) recommends dispatchers provide instructions to perform 
compression-only cardiopulmonary resuscitation (CPR) to callers for 
adults with suspected out-of-hospital cardiac arrest (OHCA), despite 
low-quality evidence of benefits. Consistent with ILCOR, the European 
Resuscitation Council recommends compression-only dispatcher-
assisted CPR (DA-CPR) for adults with OHCA in their 2021 guidelines.
Objectives. We aimed to determine optimal DA-CPR instructions, 
namely compression-only or conventional CPR with rescue breaths (30 
compressions to 2 ventilations), after OHCA from cardiac causes.
Methods. We analysed records of 42,767 adult patients who received 
bystander DA-CPR before emergency medical services’ arrival after 
bystander-witnessed OHCA due to a presumed cardiac event. Data 
were obtained from a prospectively recorded Japanese nationwide 
Utstein-style database for a 5-year period (2013–2017). Patients were 
divided into compression-only CPR (n = 38,191) and conventional CPR 
(n = 4576) groups. Propensity score (PS) matching using 6 pre-hospital 
variables was applied for analyses. The primary study endpoint was 
1-month neurological intact survival, defined as a Cerebral Perfor-
mance Categories score of 1–2 (CPC 1–2). Secondary study endpoints 
were 1-month survival and pre-hospital return of spontaneous circula-
tion (ROSC).
Results. The 1-month CPC 1–2 rate was significantly higher in the con-
ventional CPR group than in the compression-only CPR group (before 
PS matching, 7.9% [359/4576] vs. 7.0% [2660/38,191], p = 0.03, relative 
risk [RR] [95% confidence interval {CI}] 1.12 [1.01–1.24]; after PS match-
ing, 7.8% [358/4572] vs. 6.2% [283/4572], p < 0.01, RR [95% CI] 1.26 
[1.17–1.35]). The multivariable logistic regression model showed that 
compared with compression-only DA-CPR, conventional DA-CPR was 
associated with increased odds of 1-month CPC 1–2 (adjusted odds 
ratio 1.39, 95% CI 1.21–1.58, p < 0.0001). However, there were no signif-
icant differences in the 1-month survival and pre-hospital ROSC analy-
sis between the conventional CPR and compression-only CPR groups 
(before PS matching, 10.7% [491/4576] vs. 10.9% [4168/38,191] for 
1-month survival, p = 0.73, 16.8% [767/4576] vs. 16.4% [6253/38,191] 
for pre-hospital ROSC, p = 0.50; after PS matching, 10.7% [490/4572] 
vs. 9.8% [449/4572] for 1-month survival, p = 0.17, 16.8% [766/4572] 
vs. 15.9% [726/4572] for pre-hospital ROSC, p = 0.27).
Conclusion. Conventional DA-CPR with a ratio of 30 compressions to 
2 ventilations was superior to compression-only DA-CPR in adults with 
bystander-witnessed OHCA due to a cardiac event. Conventional CPR 
with rescue breaths may be preferable to compression-only CPR as an 
optimal DA-CPR instruction for coaching callers to perform bystander 
CPR.
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Introduction. *Abstract from a submitted manuscript*
Electroencephalogram (EEG) is used in the neurological prognostica-
tion after cardiac arrest. “Highly malignant” EEG patterns classified 
according to Westhall have a high specificity for poor neurological 
outcome when applied within protocols of recent studies (see Ref-
erences). However, their predictive performance when applied in 
everyday clinical practice has not been investigated. We studied the 
prognostic accuracy and the interrater agreement when standardized 
EEG patterns were analysed and compared to neurological outcome in 
a patient cohort at a tertiary centre not involved in the original study 
of the standardized EEG pattern classification.
Methods. Comatose patients treated for out-of-hospital cardiac arrest 
were included. Poor outcome was defined as Cerebral Performance 
Category 3–5. Two senior consultants and one resident in clinical neu-
rophysiology, blinded to clinical data and outcome, independently 
reviewed their EEG registrations and categorised the pattern as 
“highly malignant”, “malignant” or “benign”. These categories were 
compared to neurological outcome at hospital discharge. Interrater 
agreement was assessed using Cohen’s Kappa.
Results. In total, 62 patients were included. The median (IQR) time to 
EEG was 59 (42–91) h after ROSC. An early EEG (< 24 h after ROSC), the 
earliest 10  h after ROSC, was performed in six of the 62 cases (10%) 
cases because of overt or suspected seizures. Three of these patients 
did not receive TTM treatment. In 39 (63%) cases, EEG was per-
formed > 48 h after ROSC. A “highly malignant” pattern was found 21 
(34%) patients, all of whom had died at hospital discharge. A “malig-
nant” pattern was found in 37 (60%) patients of whom ten (27%) had a 
good neurological outcome.
Among the 21 patients with a “highly malignant” EEG pattern, there 
was agreement between two raters in five (24%) patients and between 
all three raters in three (14%) patients. Out of the 37 patients with a 
“malignant” EEG pattern, there was agreement between two raters 
in nine (24%) patients and between all three raters in 28 (76%) 
patients.  In four patients, all raters considered the EEG to contain a 
“benign” pattern. The corresponding Cohen’s kappa varied from 0.62 
to 0.29 with best agreement found between the resident and one of 
the senior consultants.
Conclusion. The results from this retrospective study support earlier 
evidence of good prognostic accuracy of “highly malignant” patterns 
classified according to Westhall to predict poor neurological outcome 
in comatose survivors of cardiac arrest. However, “malignant” patterns 
remain indeterminate for prognosis. The interrater agreement may 
vary when the standardized EEG pattern classification is applied in 
everyday practice, even between experience EEG readers.
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Introduction. Post cardiac arrest (CA) syndrome is a major deter-
minant of poor outcome in CA survivors1,2. Ketone Bodies (KB), and 
in particular B-3-hydrohybutyrate (3-OHB), could be metabolized 
as energy source by myocardial cells and has been associated with 
beneficial effects on cardiac function in both healthy humans and 
patients with chronic heart failure 3–4 and could help reducing the 
post-ischemic reperfusion injury5-7. At present, no experimental study 
assessed the hemodynamic impact of 3-OHB on myocardial function 
in a cardiac arrest model.
Objectives. The experiment was conceived to explore the hemody-
namic impact of Ketone Bodies infusion in the first hours after resusci-
tation in an animal model of cardiac arrest.
Methods. 19 adult domestic pigs were included in the study. After 
sedation and preparation, including endotracheal intubation, inva-
sive arterial pressure monitoring and a pulmonary artery catheter, 
a ventricular fibrillation was induced via a pace-maker wire and left 
untreated for 10 min, when cardio-pulmonary resuscitation (CPR) were 
started at the rate of 100/minute with Lucas III device and continued 
for 5 more minutes. After the first minute of CPR and eventually after 
7 min, an injection of Adrenaline was provided and at the end of the 
5 min an electric shock (200 J) was delivered and repeated every min-
ute to achieve Retour of Spontaneous Circulation (ROSC). The animals 
were divided as follow: 11 as control group received crystalloids dur-
ing CPR and as infusion during 12  h after ROSC (G0) and 8 received 
KB (75 g/L, 1189 mOsm) both as bolus of 1.5 g/20 cc during CPR and 
as infusion (0.18 g/Kg/h) during 12 h after ROSC (G1).All animals were 
under sedation and were treated with target temperature manage-
ment at 34 °C via an external temperature feedback device during the 
post-resuscitation phase.
Results. All the animals in the study achieved ROSC, but one animal 
in the KB group died 9 h after ROSC due to profound distributive and 
cardiogenic shock. No differences were found between groups in the 
distribution of sex and weight, as well as in number of shocks needed 
to achieve ROSC, adrenaline dose, first end tidal CO2 measurement or 
baseline pH. To investigate differences on dependent variables over 
time between groups, a general linear mixed model was used. Arte-
rial KB levels were higher in the group of animals that received 3-OHB 
infusion compared to controls (p < 0.001). To achieve the same mean 
arterial pressure level of 65 mmHg, there was no significantly different 
requirements for vasopressors between groups over the study period 
(p = 0.71). No differences in heart rate, cardiac output or troponin I 
were evident between groups (p = 0.12, p = 0.28 and p = 0.69, respec-
tively), but animals receiving study drugs required more perfusion 
over the study period (11.0 vs 8.31 L, p = 0.003) and had a higher PPV 
(p = 0.004 for interaction).
Conclusion. infusion of hypertonic 3-OHB in the first hours following 
resuscitation after CA did not ameliorates hemodynamic parameters 
but increase the fluid requirements.
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Introduction. Rebound hyperthermia (RH) is commonly seen phenom-
enon after targeted temperature management (TTM) in cardiac arrest 
patients but its causes and impact on patient outcome are not fully 
understood.
Objectives. To investigate RH following TTM after cardiac arrest and its 
impact on functional outcome (FO).
Methods. Post-hoc analysis from 10 European intensive care units 
(ICU). Patients included in the TTH48 trial treated with TTM at 33 °C for 48 
or 24 h. Favorable FO was defined as a cerebral performance category of 
1 or 2 at six months.
Results. Of 338 included patients, 103 (30%) experienced RH defined as 
a maximum temperature after TTM and rewarming exceeding 38.5  °C. 
Using multivariate logistic regression analysis, increasing age (OR 0.97, 
95% CI 0.95–0.99, p = 0.02) and severe acute kidney injury within 72  h 
of ICU admission (OR 0.35, 95% CI 0.13–0.91 p = 0.03) were associated 
with less RH whereas male gender (OR 3.94, 95% CI 1.34–11.57 p = 0.01), 
highest C-reactive protein value (OR 1.04, 95% CI 1.01–1.07, p = 0.02) and 
use of mechanical chest compression during cardiopulmonary resuscita-
tion (OR 2.00, 95% CI 1.10–3.67, p = 0.02) were associated with more RH. 
Patients with favorable FO spent less time after rewarming over 38.5 °C 
(2.5% vs 6.3%, p = 0.03), 39  °C (0.14% vs 2.7%, p < 0.01), and 39.5  °C 
(0.03% vs 0.71%, p < 0.01) when compared with others. Median time to 
RH was longer in the unfavorable FO group (33.2 h IQR 14.3–53.0 vs 6.5 h 
IQR 2.2–34.1, p < 0.01). In a predefined multivariate binary logistic regres-
sion model, RH was associated with decreased odds of favorable FO (OR 
0.42, 95% CI 0.22–0.79).
Conclusion. One-third of TTM patients experience RH, and it is more 
common in younger male patients with an aggravated inflammatory 
response and those treated with a mechanical chest compression device. 
Later onset of RH and temperatures exceeding 38.5  °C associate with 
unfavorable FO.

000318 
The Role of EEG in Neuroprognostication Following Cardiac 
Arrest: Experience of an Irish Primary PCI Centre
E.  Doyle1; J. Mcnamara,2; R. Qasem,3; M. Aldoseri,2; Y. Langan,3; 
E. O’connor,2
1School of medicine, Trinity College Dublin, Dublin, Ireland; 2Anaesthesia 
and intensive care, St James hospital, Dublin, Ireland; 3Neurology, St 
James hospital, Dublin, Ireland 
Correspondence: E. Doyle



Page 197 of 258  ICMx  2021, 9(Suppl 1):51

Intensive Care Medicine Experimental 2020, 9(1): 000318

Introduction. St. James’s Hospital is the largest hospital in Ireland. It is 
also one of only two primary PCI centres in Dublin (population: 2 mil-
lion), making it a common destination following out-of-hospital car-
diac arrest (OOHCA).
EEG has a role in neuroprognostication in slow-to-wake patients. ERC-
ESICM guidelines recommend the use of EEG as part of an algorithm 
for prognostication in comatose patients following cardiac arrest, 
nominally as a second-line investigation in  situations where soma-
tosensory evoked potentials are unavailable.
We conducted a review of all patients admitted to our ICU following 
cardiac arrest over a 6-month period (January-June 2020), determin-
ing how many received an EEG during their admission and why, what 
other investigations were correlated with EEG findings, and whether 
the EEG report could be shown to have impacted on the patient’s dis-
position. We compared the demographic data from this period with 
the same span in 2016 to quantify what was thought to be an increas-
ing workload.
Methods. Retrospective chart review of all patients admitted to our 
22-bed General ICU between January and June of 2020 following 
Cardiac Arrest, using our hospital’s electronic patient record (EPR). We 
determined which of these patients had received an EEG during their 
admission and whether that EEG could be deemed to have changed 
the patient’s management or provided other clinically relevant data.
We subsequently compared the demographic data to the equivalent 
span (Jan-Jun) in 2016.
Results. 2020: 27 patients admitted to ICU in 2020 following cardiac 
arrest, 7 arrested on the ward or in the ED, 2 in theatre, and 3 were 
transferred from other hospitals, and 15 were considered OOHCA. 
patients received an  EEG. Of those, 12/13 also  received some form 
of  neuroimaging (5 MRI, 7 CT) 8/13 EEGs (in conjunction with other 
clinical and radiological investigations) were deemed to have changed 
patient management in some capacit (4 guiding de-escalation of 
antiepileptics, and 4 aiding with prognostication and initiation of pal-
liative care). 4 others did not change management per se but provided 
other clinically relevant information (ruling out seizure; NCSE); 1/13 
did not alter management in any demonstrable fashion.
2016: 22 patients admitted to ICU following cardiac arrest in 2016: 10 
arrested on the ward or in the ED, 1 in theatre, 1 was transferred from 
another hospital, and 10 were considered OOHCA. Significantly fewer 
patients received an EEG (13/27 vs. 3/22, p = 0.0146).
Difficult to tell the impact of COVID on admissions from the ward to 
the ICU. We theorised that a higher proportion of the Cardiac Arrest 
patients admitted to ICU in 2020 would be from OOHCA when com-
pared with 2016. This was demonstrated, but was not statistically sig-
nificant (15/27 vs. 10/22, p = 0.57).
Conclusion. In our department, an increased utilisation of EEG was 
noted from 2016 to 2020. The EEG played a key role in the manage-
ment of cardiac arrest patients, providing useful diagnostic and thera-
peutic guidance (in 2020) in 12/13 patients. From our findings, we 
advocate the routine use of EEG in cardiac arrest patients to guide 
management and out rule ictus. Accordingly, neurophysiology depart-
ments should be adequately resourced to meet this clinical demand.
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Introduction. Cardiac arrest (CA) represents a public health burden 
with elevated mobility and mortality. Cardiopulmonary resuscitation 
(CPR) is a complex set of interventions that requires leadership, coordi-
nation, and best practices. Identifying and implementing systems that 
increase the likelihood of immediate CPR recognition and rapid defi-
brillation when indicated, are vital to improving survival.
This study aims to characterize the CA patients at a District Hospital 
Emergency Room (ER), from 2018 to 2020.
Methods. We performed a descriptive statistical analysis of all CPR´s 
from January 2018 until December 2020 in our ER.
Results. Our ER had 1796 patients in the study period. At this num-
ber we selected the patients with CA, and ninety-two CPR´s were 
document. The mean age of the patients was 71,9 years. 42,5% of the 
patients were female. Of the total number of CPRs observed, the year 
with the highest number was 2019 with 36 cardiorespiratory arrests in 
the emergency room.
In the cases observed, the arrest rhythm was shockable in 36 patients, 
non-shockable in 51 and 4 patients had ECG evidence of ST-segment 
elevation on arrival and were transferred, after stabilization, to a hospi-
tal with hemodynamic room.
Of 87 people with cardiac arrest included in our analysis, 17 recovered 
making a survival rate of 19,5%.
Conclusion. At our center, the ER is part of the Critical Care Depart-
ment and it is functional 24 h a day, 7 days a week, 365 days a year. 
Our hospital has a rapid response team implemented and an intensiv-
ist allocated to the ER, with a conscious attempted to provide early 
adequate management for these patients. This study aimed to study 
the population that suffered CA in the ER, in an attempt to understand 
the context for the different outcomes. Understanding our mortality, is 
essential to implement changes and future improvements.
Having recognized a limitation in the medical records (inherent to a 
retrospective analysis) we are planning a subsequent implementation 
for registrations rules at the ER in order to ensure the quality of medi-
cal records, and to allow future studies with more detailed information.
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Introduction. The severe acute respiratory syndrome coronavirus-2 
(SARS-CoV-2) causing the coronavirus disease 2019 (COVID-19) led to 
an ongoing pandemic with a surge of critically ill patients. Very little 
is known about the occurrence and characteristics of cardiac arrest 
within the ICU (ICU-CA) in patients with COVID-19.
Objectives. The aim of this study was to investigate the incidence and 
outcome of ICU-CA in critically ill patients with COVID-19.
Methods. This was a retrospective analysis of data prospectively 
recorded of all consecutive adult patients with COVID-19 admitted 
(February 27th, 2020—February 05th, 2021) at the University Medical 
Centre Hamburg-Eppendorf (Germany). Clinical parameters, cardiac 
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arrest (CA) characteristics, neurological outcomes and organ failure/
support were assessed.
Results. During the study period 183 critically ill patients with COVID-
19 were identified.18% (n = 33) of patients had an ICU-CA. The median 
age of the study population was 63 (55–73) years and 66% (n = 120) 
were male. Comorbidities, displayed by charlson comorbidity index 
were median 2 (1–3) points. Demographic characteristics and comor-
bidities did not differ significantly between patients with and without 
ICU-CA. SAPS II (ICU-CA: median 44 points vs. No ICU-CA: 39 points) 
and SOFA score (median 12 points vs. 7 points) on admission were 
significantly higher in patients with ICU-CA. ARDS was present in 91% 
(n = 30) with and in 63% (n = 94) without ICU-CA (p = 0.002). Mechani-
cal ventilation was more common in patients with ICU-CA (97% 
vs. 67%). Median stay in ICU before CA was 6 (1–17) days. The initial 
cardiac rhythm was non-shockable (PEA/Asystole) in 91% (n = 30), 
presumed cause was non-cardiac in 85% (n = 28) and 94% (n = 31) 
had sustained ROSC. The median time to ROSC was 3 (1–5) minutes. 
Patients with ICU-CA had significant higher ICU mortality (61%, n = 20) 
as compared to other patients (37%, n = 56). Multivariable logistic 
regression showed that presence of ARDS [OR 4.268, 95% CI (1.211—
15.036); p = 0.024] and high SAPS II [OR 1.031, 95% CI (0.997—1.065); 
p = 0.077] were independently associated with occurrence of ICU-CA.
Conclusion. 18% of critically ill patients with COVID-19 suffered from a 
cardiac arrest within the intensive care unit. Occurrence of ICU-CA was 
associated with the presence of ARDS and severity of illness.
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Introduction. The use of personal protective equipment for res-
piratory infection control in cardiopulmonary resuscitation (CPR) is a 
physical burden to healthcare providers. It matters how long CPR qual-
ity according to recommended guidelines can be maintained under 
these circumstances. We investigated whether chest compression 
time was appropriate for a 2-min shift and how long it was maintained 
in accordance with the guidelines under such conditions.
Methods. This prospective crossover simulation study was performed 
at a single center from September 2020 to October 2020. Five indica-
tors of CPR quality were measured during the first and second sessions 
of the study period. All participants wore a Level D powered air-puri-
fying respirator (PAPR), and the experiment was conducted using a 
Resusci Anne manikin, which can measure the quality of chest com-
pressions. Each participant conducted two sessions. In session one, 
2-min of chest compressions followed by a 2-min rest was repeated 
twice; in session two, 1-min of chest compressions followed by a 1-min 
rest was repeated four times.
Results. All 34 participants completed the study. The deep and suf-
ficient compression rate was 65.9 ± 13.1 mm in the 1-min shift group 
and 61.5 ± 30.5  mm in the 2-min shift group. The mean depth was 
52.8 ± 4.3 mm in the 1-min shift group and 51.0 ± 6.1 mm in the 2-min 
shift group. In these two values, there was a statistically significant dif-
ference between the two sessions. There was no statistically significant 
difference in the other CPR quality values.
Conclusion. We suggest that the different standard of current 2-min 
to 1-min cycles due to a significant reduction in the quality of chest 
compression in cases of CPR with PAPR.
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Introduction. This study aimed to assess the global impairment and 
prognostic performance of cerebral perfusions (CP) measured by 
dynamic susceptibility contrast perfusion-weighted imaging (DSC-
PWI) in out-of-hospital cardiac arrest (OHCA) patients after sustained 
restoration of spontaneous circulation (ROSC).
Methods. This is a single-centre, prospective observational study. 
OHCA patients performed DSC-PWI within 8  h after ROSC were 
enrolled. We quantified the CP parameters, such as cerebral blood vol-
ume (CBV), cerebral blood flow (CBF), mean transit time (MTT), time 
to peak (TTP), and time to maximum of the residue function (Tmax) 
either by normalization or arterial input function (AIF). The primary 
and secondary outcomes were survival to discharge and compari-
son of prognostic performance between CP parameters and serum 
neuron-specific enolase (NSE) using area under the receiver operating 
characteristic (AUROC) and sensitivity values.
Results. Thirty-one patients were included in this study. CBV and 
TTP quantified by normalization, and MTT and Tmax quantified by 
AIF showed significantly higher CP values in the non-survival group 
(p = 0.02, 0.03, 0.02, and < 0.01, respectively). Their AUROCs and 100% 
specific sensitivities were 0.74/25.0%, 0.60/33.3%, 0.75/56.3%, and 
0.79/43.8%, respectively. MTT quantified by AIF showed sensitivity in 
predicting mortality at an early stage of PCA care, comparable with NSE.
Conclusion. Hyperaemia and delayed CP were generally observed in 
OHCA patients regardless of outcomes. MTT and Tmax quantified by 
AIF have prognostic performance in predicting mortality, comparable 
with NSE. Further prospective multicentre studies are required to con-
firm our results.
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Introduction. Cardiac arrest (CA) has been reported to lead to acute 
kidney injury (AKI) in 12%–81% of patients, and AKI after CA is associ-
ated with higher mortality, a poor neurological outcome, and a pro-
longed hospital stay. Therefore, early and accurate diagnosis of AKI in 
CA patients is an important issue in post-CA care. In the last few dec-
ades, serum creatinine (sCr) and the RIFLE (Risk, Injury, Failure, Loss 
of kidney function, and End-stage kidney disease) criteria have been 
used to diagnose AKI; however, they have some inherent limitations in 
terms of early and accurate diagnosis.
Several studies have reported that neutrophil gelatinase-associated 
lipocalin (NGAL) can facilitate the diagnosis of AKI in critically ill adult 
patients [6–8]. NGAL has also been suggested as a potential biomarker 
for predicting the mortality risk and neurological outcome in CA 
patients.
Therefore, the first aim of this study was to investigate the association 
between serum NGAL levels obtained during TTM and outcomes in 
OHCA patients. We then investigated whether a combination of serum 
NGAL and NSE can improve the prognostic performance of NSE by 
comparing the outcomes when each biomarker was used alone and 
when they were used together.
Methods. This prospective observational study aimed to determine 
the association of serum neutrophil gelatinase-associated lipocalin 
(NGAL) with outcomes in patients treated with targeted temperature 
management (TTM) after out-of-hospital cardiac arrest (OHCA) and 
whether addition of NGAL measurement can improve the prognostic 
performance of neuron-specific enolase (NSE) in these patients. The 
study included comatose adult OHCA patients who underwent TTM 
between May 2018 and December 2020. Serum NGAL and NSE meas-
urements were obtained at 24-h intervals until 72  h after OHCA (i.e., 
NGALinitial, 24, 48, and 72 and NSEinitial, 24, 48, and 72).
Serum NGAL and NSE levels were obtained from blood samples drawn 
by venipuncture at 24-h intervals until 72 h after ROSC (i.e., NGALini-
tial, 24, 48, and 72 and NSEinitial, 24, 48, and 72). The first NGAL and 
NSE measurements were obtained at the time of applying an external 
cooling device after several procedures for TTM, including electrocar-
diography, echocardiography, brain imaging, or resuscitation for sus-
tained ROSC. NGAL and NSE values were measured using a UniCel® 
DxC 880i chemical analyzer (Beckman Coulter Inc., Brea, CA, USA) with 
the NGAL Test™ kit (BioPorto Diagnostics, Gentofte, Denmark) and an 
electrochemiluminescence immunoassay with Elecsys NSE® (COBAS 
e801; Roche Diagnostics, Rotkreuz, Switzerland). The NGAL and NSE 
measurements were in the ranges of 25–3000 ng/mL and 0.1–300 ng/
mL, respectively.
Results. The primary outcomes were in-hospital mortality and neu-
rological outcome at 3 months after OHCA. Eighty-five patients were 
enrolled, of whom 30 (35.3%) died in hospital and 49 (57.6%) had a 
poor neurological outcome. NGAL levels at all time points measured 
were significantly higher in non-survivors and in patients with a poor 
neurological outcome than in survivors (p < 0.01) and in patients 
with a good neurological outcome (p < 0.01). NSE showed a relatively 
higher maximal sensitivity with acceptable specificity of at least 95% 
for both outcomes compared with NGAL (mortality [56.7% vs. 26.7%] 
and poor neurological outcome [69.1% vs. 22.5%]). Combination of 
NGAL with NSE showed the highest sensitivity (66.7%) for mortality at 
24 h and 78.6% for a poor neurological outcome at 48 h. The prognos-
tic performance of NGAL as a single marker was not statistically sig-
nificant. However, sensitivity was better when a combination of NGAL 
and NSE was used than when NGAL or NSE was used alone.

Conclusion. NGAL was associated with both in-hospital mortality 
and the neurological outcome in OHCA patients treated with TTM. 
Although its prognostic performance was not significant when used 
as the only biomarker, when combined with NSE, NGAL could improve 
the sensitivity of NSE with acceptable specificity. Therefore, NGAL 
should be considered as an additional biomarker for prognostication 
in OHCA patients. Further studies with larger sample sizes and less 
selection bias are required to confirm our results.
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Introduction. The Neurological Pupil Index (NPi), derived from auto-
mated pupillometry, showed high specificity to predict poor neu-
rological outcome after post-anoxic brain injury [1]. Whether other 
indices derived from pupillometry have also a prognostic value in this 
setting remains unknown.
Objectives. To assess the predictive value of the Pupillary Pain Index 
(PPI) for unfavorable neurological outcome (UO) after post-anoxic 
brain injury.
Methods. Ongoing prospective study including comatose patients 
admitted to the Intensive Care Unit after cardiac arrest since October 
2019. Two different automated pupillometers were concomitantly 
used and NPi (from NeurOptics NPi-200, Neuroptics) and PPI (from 
NeuroLight, ID-MED) were assessed at day 1 and day 2 after admis-
sion. In particular, PPI was calculated using an electrical stimulation 
with variable intensity (increasing from 10 to 60 mA) on the left and 
right forearm of each patient: pupil dilation > 13% in response to such 
stimulation with increasing intensity and duration was converted in 
the PPI score, ranging from 1 (pupillary dilation < 5% to the maximal 
stimulation intensity) to 10 (pupillary dilation > 13% with 10 mA stimu-
lus). Mean values from both eyes were used. The coefficient of agree-
ment between PPI and NPi was computed. UO was defined as Cerebral 
Performance Category of 3–5 at 3 months.
Results. A total of 61 patients were included; 40 (65%) patients had 
UO. Patients with UO showed a lower PPI (3 [1–5] vs. 5 [3–6]; p = 0.04 
on day 1 and 3 [1–5] vs 5 [4–7]; p = 0.01 on day 2) than others; PPI had 
an area under the receiver operator characteristic (AUROC) of 0.69 
[95% CI 0.55–0.83] on day 1 and 0.72 [0.59–0.85] on day 2 to predict 
UO. In particular, PPI = 1 on day 2 showed a sensitivity of 26% [14%-
41%] and a specificity of 100% [81%-100%] to predict UO, with a false 
positive rate (FPR) of 0%. A weak correlation (r = 0.41, p < 0.01) on day 
1 and a moderate correlation (r = 0.51, p < 0.01) on day 2 was observed 
between PPI and NPi. A total of 5 patients had concomitant PPI = 1 
and NPi ≤ 2 (all had UO), while 6 showed NPi > 2 and PPI = 1 (all had 
UO). Among the remaining 50 patients, 1 had NPi ≤ 2 with PPI > 1 and 
49 had PPI > 1 with NPi > 2. As such, the coefficient of agreement of 
PPI = 1 and NPi ≤ 2 to predict UO was 0.53. When at least one predictor 
(i.e. PPI = 1 or NPI ≤ 2) was present on day 2, a sensitivity of 28% [15%-
44%], a specificity of 100% [81%-100%], with 0% FPR was observed.
Conclusion. Pupillary pain index showed promising results in prog-
nosticate UO after post-anoxic brain injury.
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Introduction. Hospital survival rates of RCA average 8%. ICU mortal-
ity is mostly due to neurological injury, which most frequently leads 
to withdrawal of life sustaining treatment (WLST) based on predicted 
poor prognosis.
European guidelines recommend a multimodal strategy for neurologi-
cal prognostication in comatose patients after RCA, including various 
neurophysiological studies. Bilaterally absence of the N20 wave in 
somatosensory evoked potentials (SSEP) at 24  h or a highly malig-
nant EEG at > 24  h predicts poor outcome. However, in patients with 
presence of N20 wave and ambiguous EEG, who remain comatous, 

prognosis is uncertain and the use of MMN has been proposed to aid 
neurological prognostication. The positive predictive value of MMN 
for awakening is 90–100%.
Objectives. To determine the validity of MMN to predict neurologi-
cal outcome according to the Cerebral Performance Categories (CPC) 
scale in RCA.
Methods. Prospective cohort of adult patients remaining in coma 
after RCA and positive for N20 wave. Under post-resuscitation care 
according to European Guidelines, MMN tests were performed and all 
patients were followed for CPC scale at ICU discharge, at hospital dis-
charge, at 6 months and at one year.
The equipment used by the specialist in clinical neurophysiology to 
perform MMN in this study is a Synergy on Nicolet® EDX 20.0.
We evaluated the validity of the MMN in assessing neurological prog-
nosis using sensitivity and specificity indices, and other probability 
ratios.
Results. From July 2019 to July 2020, we enrolled 7 patients, 4 men, 
mean age 67  years and mostly acute coronary events, with a mean 
duration of CPR of 26 min.
Table 1. Patient characteristics and EEG findings

Patient SEX AGE CPR 
DURA-
TION

ENOLASE 
(max)

EEG PAT-
TERN*

MMN

1 F 53 16 62,2 Yes Negative

2 M 78 39 124,2 Yes Doubtful

3 M 76 14 36,8 No Positive

4 F 53 68 151,9 - Negative

5 M 66 20 54,7 No Positive

6 M 69 12 373 Yes Negative

7 F 74 15 83,17 Yes Negative

*Compatible with anoxic encephalophaty.
Both MMN-positive cases were CPC 1 at discharge and at 6 months. S: 
100% and VVP: 100%. The 4 negative and the 1 doubtful MMN died 
during admission, mostly under WLST according to a guideline-based 
multimodal approach.
Table 2Contingency table between MMN and CPC results at 6 months 
(one patient with doubtful MMN was excluded)

CPC 1–2 CPC 3–5

Positive MMN 2 0 2

Negative MMN 0 4 4

2 4 6

Conclusion. Although limited by a very small sample size, our prelimi-
nary results suggest that MMN may predict neurological outcome in 
patients remaining in coma after RCA. Our study is currently ongoing.

Reference(s)
1. R. Näätänen, et al. The mismatch negativity (MMN)–a unique window 

to disturbed central auditory processing in ageing and different clinical 
conditions. Clin Neurophysiol. 2012 Mar;123(3):424–58.

2. A.O. Rossetti. Clinical neurophysiology for neurogical prognostication of 
comatose patients after cardiac arrest. Clin Neurophysiol 2017; 76–80.

3. R.A. Rodriguez, et al. Auditory-evoked potentials during coma: do they 
improve our prediction of awakening in comatose patients? J Crit Care 
2014; 29:93–100.

4. M. Oddo, A.O. Rossetti. Predicting neurological outcome after cardiac 
arrest. Curr Opin Crit Care 2011; 17:254–259.

5. D. Wu, et al. Discovery of Long-Latency Somatosensory Evoked Potentials 
as a Marker of Cardiac Arrest Induced Brain Injury. IFMBE Proceedings 32, 
pp. 101–104, 2010.



Page 201 of 258  ICMx  2021, 9(Suppl 1):51

6. M.A. Koenig, P.W. Kaplan. Clinical Applications for EPs in the ICU. J Clin 
Neurophysiol 2015;32: 472–480.

7. J. Daltrozzo, et al. Predicting coma and other low responsive patients 
outcome using event-related brain potentials: A meta-analysis. Clinical 
Neurophysiology (2007) 606–614.

8. G.D. Perkins, et al., European Resuscitation Council Guidelines 2021: 
Executive summary, Resuscitation (2021), https:// doi. org/ 10. 1016/j. resus 
citat ion. 2021. 02. 003

000441 
An audit of Ventilator Associated Pneumonia (VAP) rates 
in patients who were admitted to critical care following an out 
of hospital cardiac arrest and who were given antibiotics 
in the first 48 h
L.  Dearden1; A. Martin,1
1Adult critical care, Manchester Royal Infirmary, Manchester, United 
Kingdom 
Correspondence: L. Dearden
Intensive Care Medicine Experimental 2020, 9(1): 000441

Introduction. Current guidance supports targeted temperature man-
agement (TTM) in the post-cardiac arrest patient, due to potential 
beneficial effects on neurological recovery(1). Yet, TTM is an independ-
ent risk factor for the development of ventilator associated pneumo-
nia (VAP)(2). Two recent studies have assessed the use of antibiotics 
in the post cardiac arrest period. Ribaric et al.(3) noted that there was 
no change in inflammatory state, ICU outcome or mortality when pro-
phylactic antibiotics were compared to clinician instituted antibiotics 
in out of hospital cardiac arrest (OOHCA) survivors who had aspiration 
excluded. Francois et  al.(2) identified a reduction in early VAP rates 
when 48 h of antibiotics were used in OOHCA survivors, who had an 
initial shockable rhythm. The Advanced Life Support guidance recom-
mends against prophylactic antibiotics in this patient group (evidence 
graded as weak)(4). We aimed to assess whether these findings were 
consistent in our population.
Methods. We assessed all patients presenting to our general criti-
cal care unit following an OOHCA between January and June 2020. 
Patients with documented pneumonia before their arrest were 
excluded. We assessed for exposure to antibiotic therapy within the 
first 48 h and then looked at whether those who did not receive anti-
biotics went on to be diagnosed with a VAP in the first 7 days of their 
stay.
Results. We identified 24 patients who met the criteria. Their mean 
age was 57.25 years, there was a male preponderance and most car-
diac arrests were due to myocardial ischaemia. TTM was used in 19 of 
the patients. In the 5 who did not receive TTM, 3 were actively dying 
on admission and so further analysis was not performed. 20 patients 
had no documented concerns of aspiration on admission. 11 of the 
remaining 21 patients did receive antibiotic therapy within 48  h. Of 
the 10 patients who received no antibiotic therapy in the first 48 h, 6 
were subsequently diagnosed with a VAP.
Conclusion. The findings of our audit are in line with the outcome of 
Francois et al.(2), that not being exposed to antibiotics within 48 h is 
associated with the development of VAP within the first 7 days. Limi-
tations of our assessment are the small population size and that VAP 
was difficult to diagnose in those exposed to antibiotics within the first 
48 h as they often went on to complete a full course of therapy (up to 
5 days). We only performed a limited assessment of VAP rates after day 
7 and could not perform a meaningful assessment on the acquisition 
of multi-drug resistant organisms. We are discussing within our unit 
about the potential benefit of introducing 48  h of antibiotic therapy 
for all out of hospital cardiac arrest patients and then plan to re-audit 
the rates of VAP seen.
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Introduction. Cardiorespiratory arrest (CPR) is a state of severe cer-
ebral perfusion deficit and remains one of the most common causes of 
mortality1. Neurospecific Enolase (NSE) is a neuronal form of the gly-
colytic enzyme enolase which is found almost exclusively in neurons 
and cells of neuroendocrine origin. The identification of predictors of 
neurological recovery after CPR is fundamental in order to avoid use-
less intensive therapies. NSE has shown promise as a marker of neu-
ronal prognosis2.
Objectives. This study aimed to determine the possibility of using 
serum NSE and other variables as predictors of poor prognosis after 
CPR.
Methods. This prospective, observational study was conducted 
between March 2019 and March 2021 in an intensive care unit, with 
the inclusion of patients with the diagnosis of CPR from any etiology 
(n = 101). We collected NSE at 24 h (NSE 24 h) as well as age, gender, 
hypertension, diabetes, dyslipidemia, PCR rhythm, Acute Physiology 
and Chronic Health Evaluation II (APACHE II), Simplified Acute Physiol-
ogy Score II (SAPS II), Mortality Probability Models II (MPM II), Sequen-
tial Organ Failure Assessment (SOFA), length of stay in the Intensive 
Care Unit (ICU), length of hospital stay, time to return of spontaneous 
circulation (ROSC) and lactate level at admission. The categorical vari-
ables were tested by the Chi-square test and the continuous variables 
were tested by the non-parametric Mann–Whitney test.
Results. The variables that were independently related to mor-
tality were NSE 24  h (p < 0,0001), age (p = 0,033), hypertension 
(p < 0,0001), dyslipidemia (p < 0,0001), non-defibrillable (ND) rhythm 
(p < 0,0001), length of stay in the ICU (p = 0,043), length of hospital 
stay (p = 0,0001), SOFA (p < 0,0001), time to ROSC (p < 0,0001) and 
lactate level (p < 0,0001). After performing logistic regression, it was 
determined that the statistically significant and independent variables 
that influenced the prognosis were NSE 24  h (p = 0,002), ND rhythm 
(p = 0,002) and APACHE II (p = 0,069). Each increase in the NSE level 
was associated with an increase of 11% in mortality, with an increase 
of APACHE II and ND rhythm. Patients with a non-defibrillable rhythm 
were 45 times more likely to die when compared to a defibrillable 
rhythm. APACHE II was also a risk factor since higher scores were asso-
ciated with a 9,7% increase in mortality.
Conclusion. The identification of a low-cost biochemical prognostic 
indicator with easy application after CPR is useful to help in decisions 
regarding the mobilization of resources. There is evidence in favor of 
the role of NSE in the evaluation of neurological recovery after CPR. 
Although a simple, reliable and readily available test, the approach of 
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clinical decisions must integrate multiple prognostic methods includ-
ing NSE measurements. This strategy can offer a more accurate prog-
nosis for these patients.
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Introduction. In the multi-modal prognostication model, assessment 
of the pupil is an essential part of the clinical neurological examina-
tion of out-of-hospital cardiac arrest (OCHA) patients. Former studies 
suggest that the Neurological Pupil index (NPi), measured by quantita-
tive pupillometry, are associated with poor outcome in OCHA patients 
[1,2]. The present study is a substudy of “Targeted temperature man-
agement for 48 vs. 24 h and neurological outcome after out-of-hospi-
tal cardiac arrest: A randomized clinical trial (the TTH48trial)” [3].
Objectives. The aim of this substudy was to compare NPi, measured 
by quantitative pupillometry, in prolonged targeted temperature 
management at 33℃ for 48 h against standard duration of 24 h.
Methods. Pupillary assessments were achieved using a handheld 
device, NeurOptics® NPI100TM. NPi values were generated using the 
parameters, maximum and minimum size of pupil, percent change in 
pupil size, latency from light stimulation to movement of pupil, aver-
age and maximum constriction velocity, and average dilation veloc-
ity. NPi measurements were obtained every eight hours and graded 
on the NPi scale with a value from 0 to 5 for each eye. The lowest NPi 
value for each day was used for further analysis. Outcome was meas-
ured on the Cerebral Performance Category score (CPC) at 6 months. 
CPC score of 1 or 2 was considered as good neurological outcome and 
CPC 3–5 was considered as poor outcome.
Results. Sixty-five patients were included from Aarhus University 
Hospital, Denmark, and Stavanger University Hospital, Norway. The 
Median NPi values for day one to three and their corresponding con-
fidence interval for both TTM and outcome groups are characterised 
in Table 1. NPi were not significantly different between TTM groups (all 
p-values > 0.05). The prognostic ability of NPi, defined by area under 
the receiver operating characteristic curve (AUC) was best at day three 
in both TTM groups, TTM24 0.98 (95% confidence interval 0.95–1.0)) 
and TTM48 0.86 (0.72–1.0). When data were pooled, NPi was strongly 
associated with poor neurological outcome (p < 0.01) and the prog-
nostic performance was best at day three with AUC 0.92 (0.84–1.0).

Conclusion. NPi measured by quantitative pupillometry were associ-
ated with poor outcome six months after out-of-hospital cardiac arrest 
but was unaffected by duration of TTM. The prognostic ability was best 
on day three.
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Introduction. Previously published reports showed increased risk of 
cardiac arrest and poor survival rates in critically ill coronavirus 2019 
(COVID-19) patients [1,2]. Thus, the implementation and futility of 
DNACPR (Do Not Attempt Cardio-Pulmonary Resuscitation) order in 
this patient population remains controversial. More evidence is there-
fore needed for this informed complex decision in the midst of on 
going COVID-19 pandemic.
Objectives. To study the characteristics and outcomes associated 
with in-hospital cardiac arrest (IHCA) and cardiopulmonary resuscita-
tion (CPR) in critically ill COVID-19 patients in a COVID-19 surge hospi-
tal in London, United Kingdom.
Methods. IHCA is defined as cases occurring within the hospital 
boundary. We included all cases of critically ill COVID-19 who had IHCA 
registered from March 2020 to 2021. We followed patients until hos-
pital discharge, death, or 31st March 2021(when the study database 
for the current analysis was locked), whichever occurred first. Inclusive 
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criteria are cases whereby CPR and/or defibrillation are performed. All 
statistical studies were carried out using Statistical Package for Social 
Sciences software.
Results. Overall, 520 COVID-19 patients were to admitted to Intensive 
Care Unit (ICU) from March 2020 to March 2021. Of those, 401 patients 
(77.1%) had IHCA with 380 patients (73.0%) had IHCA within 21 days of 
admission while 11.22% of patients had IHCA within 3 days of admis-
sion to ICU, respectively.  6 patients had cardiac arrest in the Emer-
gency Department, prior to admission to ICU. Of those 401 patients 
with IHCA, 68 (16.9%) received CPR while 83.0% (333/401) of patients 
had a DNACPR code status at the time of cardiac arrest. Patients who 
received CPR were younger than those who did not [51 (41.4–68) vs. 
69 (60–81),  P = 0.03]. Using multivariable analysis, prominent car-
diovascular risk factors (smoking, diabetes mellitus, hypertension, 
coronary artery disease, chronic/end stage kidney disease), older age 
and higher mSOFA score on admission to ICU were associated with a 
higher risk of IHCA (Table  1). The most common initial cardiac arrest 
rhythm at commencement of CPR was pulseless electrical activity 
(PEA) (61.2%, 42/68), followed by asystole (23.5%, 16/68), ventricular 
tachycardia (8.8%, 6/68) and ventricular fibrillation (5.9%, 4/68). The 
most common cause of cardiac arrest is hypoxia (63%) and followed 
by acute coronary syndrome (31%). Altogether, 21 of the 68 patients 
(30.8%) who received CPR achieved return of spontaneous circula-
tion.  220 of 401 patients (54.8%) with IHCA died, including  172 who 
died without receiving CPR and 48 who died despite CPR.
Table 1. Demographics of critically ill COVID-19 patients who had car-
diac arrest

Cardiac Arrest 
Receiving CPR
(Adjusted Odds 
Ratio, 95% CI)

Cardiac Arrest 
Not Receiving 
CPR
(Adjusted Odds 
Ratio, 95% CI)

Male 1.20 (0.98–1.45) 0.98 (0.71–1.39)

Ischaemic Heart Disease 1.30 (0.91–1.57) 0.73 (0.44–1.18)

Diabetes 1.31 (1.01–1.51) 0.61 (0.49–0.98)

Hypertension 1.07 (0.84–1.30) 1.33 (0.89–2.00)

Chronic/End stage renal disease 1.23 (0.91–1.49) 1.12 (0.73–1.55)

Smoking/Smoking history 0.91 (0.68–1.10) 0.96 (0.66–1.49)

mSOFA score per 2 units 1.29 (1.18–1.41) 1.02 (0.89–1.19)

Conclusion. This study showed that cardiac arrest is common in 
critically ill COVID-19 patients and is associated with extremely poor 
survival even when CPR is performed. The higher incidence of non-
shockable cardiac arrest rhythms emphasizes the importance of 
monitoring and controlling if possible all reversible causes especially 
hypoxia. The study reflects the experience of a COVID-19 surge Lon-
don Hospital, acknowledging the fact that survival improved over 
time as more evidence-based treatments became available. Results 
from this study may help in the decision making process for critically ill 
patients with Covid-19 pneumonia, who are at risk of IHCA.
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Introduction. According to the 2021 ERC/ESICM guideline recommen-
dations, elevated neuron-specific enolase [NSE] levels as well as diffuse 
and extensive anoxic damage on neuroimaging are predictors of poor 
neurological outcome after cardiac arrest.(1) We previously described 
that NSE is elevated in patients with generalised oedema on com-
puted tomography [CT]. (2).
Objectives. In this study, we aim to examine the novel brain injury 
markers serum neurofilament light [NFL], glial fibrillary acidic protein 
[GFAP] and total-tau [tau] to predict the presence of generalised brain 
oedema.
Methods. Retrospective analysis of patients examined with CT on 
clinical indication within the Target Temperature Management after 
out-of-hospital cardiac arrest [TTM] trial. (2,3) Serum samples from 
the biobank sub study were prospectively collected at 48 h post arrest 
and analysed after trial completion as published. (4–7) The neuronal 
marker NSE, the neuroaxonal injury markers NFL and tau and the 
astrocytic injury marker GFAP were correlated with the presence of 
generalised oedema on CT, assessed by local radiologists through vis-
ual evaluation. The prognostic accuracy of NSE ≥ 60 ug/l for predicting 
generalised oedema was also analysed.
Results. 192 patients had data available on all four biomarkers at 48 h 
and were examined with CT < 168  h post arrest. Brain injury markers 
were significantly higher in patients with generalised oedema as com-
pared to patients without oedema on CT scans performed 24–168  h 
after ROSC (p < 0.001) (Fig. 1A–D). For CT scans performed < 24 h, only 
NSE levels showed a significant correlation (p < 0.05). Biomarkers pre-
dicted generalised oedema with area under the receiver operating 
characteristics curve [AUC] 67.5–73.2% for CT scans performed < 24 h 
(n = 111), with no statistically significant difference between the 
markers ( Fig. 2A). For scans performed 24–168 h (n = 81) AUC for pre-
dicting generalised oedema was 78.1%-82.9%, with no statistically 
significant difference between the markers. NSE ≥ 60 ug/l at 48  h, as 
recommended by guidelines, predicted generalised oedema with 81% 
(95%CI 67–90%) sensitivity and 77% (95%CI 62–87%) specificity.
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Fig.  1. CT scans performed 24–168  h post-arrest. Scatterplot indi-
cate good neurological outcome presented as a yellow circle and 
defined as Cerebral Performance Category Scale [CPC] 1–2, poor 
outcome represented by a black triangle, defined as CPC 3–5 at 
180 days. A. Median NSE levels were 22.5 (13.0–50.1) ug/l and 108.1 
(68.6–171.3) ug/l for no oedema and general oedema respectively, 
p < 0.001. B. Median NFL levels were 669.9 (115.7–3222.6) ng/l and 
6486.4 (3140.7–9032.8) ng/l for no oedema and general oedema, 
p < 0.001.  C.  Median tau levels were 5.3 (2.3–23.2) ng/l and 79.0 
(35.5–416.6) ng/l for no oedema and general oedema respectively, 
p < 0.001. D. Median GFAP levels were 67.8 (44.7–126.2) and 392.7 
(109.8–20,687.5) for no oedema and general oedema respectively, 
p < 0.001

Conclusion. Concentrations of all evaluated brain injury markers 
were significantly higher in patients with generalised oedema on CT 
performed after the first 24  h post arrest. Biomarker concentrations 
indicate whether generalised oedema on CT is likely and may thus be 
clinically useful for deciding if a CT scan is sufficient for prognostica-
tion or if a MRI is more appropriate.
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Introduction. The mainstay of treatment in patients with ST-segment 
elevation myocardialinfarction (STEMI) is immediate reperfusion by 
primary percutaneous coronaryintervention (PCI) or, if not available 
in atimely manner, by fibrinolytic therapy.Early coronary angiogra-
phy strategy in acute coronary syndromes (ACS) isreccomended as it 
improves major adverse cardiac events and possibly earlysurvival. It 
could be modified in the SARS COV-2 pandemic.
Objectives. The aim of this study is to clarify if timing between symp-
toms onset- first medicalcontact (FMC), and timing of early reperfusion 
strategy, were modified in pandemictime, and its impact on survival.
Methods. Patients with STEMI between seven months before pan-
demic (first period) andduring pandemic (second period) in our 17 
beds of Intensive Care Unit (ICU) wereexplored to identify modifica-
tions on timing of invasive coronary angiography (ICA)and revasculari-
zation.Design: before-after descriptive study.We analyze our data by 
SSPS V18 Programme: age, sex, time from onset ofsymptoms to first 
medical contact, time from medical contact to PCI, and mortalityat 30 
and 90 days.
Results. A total of 157 patients were enrolled: 79 during the first 
period of time and 78during the second. There was no differences 
between age. During pandemic timethere was no statistically signifi-
cant differences among timing of onset of symptomsand FMC (63.5 
[30–157] versus 65 [23–127] p 0.3), however there was a shorteningof 
time regarding FMC and PCI (82 [50–125] versus 110 [70–155] p 0.031), 
andprobably, because of that, the mortallity was lower in this period 
(5% versus 15%).
Conclusion. There were no significant differences among the num-
ber of patients enrolled withSTEMI, and timing of symptoms onset-
FMC, but there was a shortening of time inFMC-PCI as a reduction in 
mortallity.
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Introduction. Neuron-specific enolase (NSE) increases in response to 
brain injury and is recommended for outcome prediction at short term 
in cardiac arrest patients. There is, however, limited understanding of 
NSEs influence on long term outcomes.
Objectives. Our aim was to investigate whether NSE predicts long-
term mortality and poor neurological outcome in cardiac arrest 
patients.
Methods. Within this prospective observational study, we included 
consecutive adult patients after cardiac arrest admitted to the ICU. NSE 
was measured upon ICU-admission and on days 1, 2, 3, 5 and 7. We 
calculated Hazard-ratios using Cox-regression and logistic regression 
to study the associations of NSE levels with long term overall all-cause 
mortality and neurological outcome defined by Cerebral Performance 
Category (CPC) scale two years after cardiac arrest.
Results. From 403 patients, 176 (43.7%)  survived with a median fol-
low-up of 43.7 months (IQR 14.3 to 63.0 months). NSE on day 3 showed 
the highest prognostic performance for mortality compared to other 
days of measurement, with an AUC of 0.81 and an adjusted HR of 1.55 
and 1.51. Subgroup analysis indicated that predictive value of NSE for 
mortality was significantly higher in younger patients < 54  years of 
age and showed excellent sensitivity and negative predictive value of 
100%. Results were similar for poor neurological outcome, however 
there were no significant differences in subgroup analysis.
Conclusion. NSE measured three days after cardiac arrest is associated 
with long-term mortality and neurological outcome and may thus pro-
vide prognostic information that improves clinical decision-making, 
particularly in the subgroup of younger patients < 54  years of age, 
where NSE showed an excellent negative predictive value.
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Introduction. Cardiac arrest in the intensive care unit (ICUCA) is a 
special and rarely studied type of in-hospital cardiac arrest. On the 
one hand, it is always observed, professional staff and all available res-
sources of an ICU are immediately available, resulting in the best pos-
sible conditions for a favourable outcome; on the other hand, affected 
patients are often critically ill with a high risk of dying. This study 
examines the incidence, characteristics, predictors of mortality as well 
as long-term prognosis in patients with ICUCA.
Objectives. To determine incidence, characteristics, predictors and 
marginal probabilities of ICUCA.
Methods. The ICU database of a German university hospital with 78 
non-cardiac-surgical ICU beds (surgical 41, medical 37) was screened 

for ICUCA, defined according to Utstein criteria as need for resuscita-
tion with chest compressions and/or defibrillation occurring for the 
first time during ICU stay. Primary endpoints were incidence, hospital 
discharge and 1-year-survival rate as well as neurological outcome 
quantified with cerebral performance category (CPC), secondary end-
points included predictors and marginal probabilities of no return of 
spontaneous circulation (ROSC), rate of ROSC, diagnostic and thera-
peutic measures, aetiology, comorbidities, Sequential-Organ-Failure-
Assessment-(SOFA)-Score, lactate and bicarbonate-levels. Predictors 
of No-ROSC were obtained using explorative logistic and cox regres-
sion models.
Results. From 2016–2018 a total of 114 ICUCA were observed out of 
14,264 ICU-admissions with 64,809  days of occupancy (incidence: 8 
per 1.000 ICU admissions; CI95:6.6–9.6; 1.8 per 1,000 ICU occupancy 
days; CI95:1.4–2.1). 45.6% received at least one additional diagnostic 
test (i.e. blood gas analysis 36%; echocardiography 19.3%; chest-x-
ray 9.9%) with a therapeutic consequence in 52% (No-ROSC vs. ROSC 
p = 0.023). Predictors of No-ROSC were cardiac and hepatic comor-
bidities as well as SOFA ≥ 2 and continuous renal replacement therapy 
before ICUCA. Interestingly, bicarbonate levels > 21  mmol/l in combi-
nation with cardiac comorbidities or SOFA ≥ 2 were associated with a 
higher risk of dying. Hospital-mortality was 78.1% (n = 89). 1-year-sur-
vival rate was 10.5% [CI95 5.5–17.7], survival with a good neurological 
outcome (CPC 1–2) was 6.1% (CI95 2.5–12.2) of all ICUCA patients.
Conclusion. ICUCA is a serious complication in the ICU due to its high 
mortality rate and low rate of good neurological outcome. Specific 
algorithms for ICUCA maybe required to adequately consider the com-
plete spectrum of diagnostic and therapeutic possibilities, because 
based on the present study these are still underutilized. Predictors 
of No-ROSC as well as potential do-not-resuscitate orders need to be 
considered early to conserve these limited resources.
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Introduction. Although prematurity is known to be a risk factor for 
peri-operative cardiac arrest and mortality, little is known about its 
true incidence and specific risk factors within this population.
Objectives. To determine 30-day-mortality, incidence and characteris-
tics of peri-operative cardiac arrest as well as the respective independ-
ent risk factors in preterm infants undergoing non-cardiac surgery.
Methods. Follow-up-study of peri-operative care in preterm infants 
between 01/2008–12/2018 at a German University Hospital and peri-
natal-centre with the highest level of expertise. Only preterm infants 
with an age < 37th gestational week at time of surgery were included. 
Primary endpoint was overall 30-day-mortality. Secondary endpoint 
was occurrence of peri-operative cardiac arrest. We performed univari-
ate and multivariate analyses and calculated odds ratios (OR) for risk 
factors associated with the endpoints.
Results. From January 2008 to December 2018 a total of 321 
anaesthetic procedures in 229 preterm infants were performed 
out of 22,650 pediatric anesthetic procedures (1.4%; 95%CI, 1.3 
to 1.6). 30-day-mortality was 10.9% and peri-operative mor-
tality 0.9%. Univariate risk factors for 30-day-mortality were 
peri-operative cardiac arrest (OR,12.5;95%CI,3.1 to 50.3), comor-
bidities of lungs (OR,3.7;95%CI,1.2 to 11.3) and gastrointestinal 
tract (OR,3.5;95%CI,1.3 to 9.6); sepsis (OR,3.6;95%CI,1.4 to 9.5); sur-
gery between 22:01–7:00 (OR,7.3;95%CI,2.4 to 21.7); emergency 



Page 206 of 258  ICMx  2021, 9(Suppl 1):51

(OR,4.5;95%CI,1.6 to 12.4); pre-existing catecholamine-therapy 
(OR,5.0;95%CI,2.1 to 11.9). Multivariate logistic regression indi-
cated that peri-operative cardiac arrest (OR,13.9;95%CI,2.7 to 71.3), 
low body weight (weight < 1000  g: OR,26.0;95%CI,3.2 to 212; 1000-
1499  g: OR,10.3; 95%CI,1.1 to 94.9 compared to weight > 2000  g), 
and time of surgery (OR,5.9;95%CI,1.6 to 21.3) for 22:01–7:00 com-
pared to 7:01–15:00) are the major independent risk factors of 
mortality. Incidence of peri-operative cardiac arrests was 3.9% (9 of 
229;95%CI,1.8 to 7.3). Univariate risk factors were congenital anoma-
lies of the airways (OR,4.7;95%CI,1.2 to 20.3), lungs (OR,4.7;95%CI,1.2 
to 20.3) and heart (OR,8.0;95%CI,2 to 32.2), pre-existing catechola-
mine-therapy (OR,59.5;95%CI,3.4 to 1039), specifically with epineph-
rine (OR,432;95%CI,43.2 to 4318).
Conclusion. 30-day-mortality and the incidence of peri-operative 
cardiac arrest of preterms undergoing non-cardiac surgery are 
higher than previously reported. The identified independent risk 
factors may improve interdisciplinary peri-operative risk assess-
ment, optimal pre-operative stabilization and scheduling of optimal 
surgical timing.
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Introduction. Previous studies showed that women have a higher 
mortality risk than men after out-of-hospital cardiac arrest (OHCA). 
This sex difference tends to disappear when analyses are adjusted 
for cardiac arrest characteristics. However, these studies also include 
patients who were not admitted to the intensive care unit (ICU). 
Therefore, we analysed this sex difference in mortality in OHCA 
patients admitted to the ICU.
Methods. A retrospective cohort analysis of OHCA patients admit-
ted to the ICU at an academic hospital in The Netherlands. The pri-
mary outcome was 90-day mortality. As secondary outcomes we 
used favourable cerebral performance category (CPC) score at dis-
charge and ICU length of stay (ICU LOS). These outcomes were ana-
lysed using a Cox proportional hazard regression, a binary logistic 
regression, and a linear regression, respectively.
Results. We included 1,240 OHCA patients (310 women, 25.0%). No 
association was found between sex and 90-day mortality (Hazard Ratio 
[HR] 0.867; 95% confidence interval [95% CI] 0.678–1.108). In addition, 
we found no statistically significant difference for ICU LOS between 
women and men (Beta 0.428; 95% CI -0.442–1.298) and favourable 
CPC score at ICU discharge (OR 1.117; 95% CI 0.777–1.608).
Conclusion. We found that indeed–when adjusting for cardiac 
arrest characteristics–there is no difference between women and 
men with respect to 90-day mortality, ICU LOS, and CPC score at ICU 
discharge. Our results may contribute to the idea that the underly-
ing pathophysiology of the cardiac arrest is different for women and 
men and this should be studied in future research.
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Introduction. Outcome prediction after cardiopulmonary resuscita-
tion (CPR) is a complex process and continues to challenge intensiv-
ists. Various clinical, neurophysiological, radiographic, and laboratory 
parameters are used as decision-aiding tools nowadays with variable 
predictive performance. Multiple pro- and anti-inflammatory effects 
have been attributed to the novel cardiovascular biomarker named 
suppression of tumorigenicity 2 (ST2) and its soluble isoform sST2. 
Meanwhile, it has been investigated as a prognostic marker in various 
acute and chronic diseases with promising results. This single-center 
observational prospective study investigates the correlation of serum 
sST2 concentrations and six-month outcome after CPR.
Methods. This study included 106 consecutively admitted patients 
after cardiopulmonary resuscitation. Inclusion criteria were: (1) mini-
mum age of 18 years, (2) minimum ICU length of stay of 24 h, and (3) 
exclusion of traumatic cardiac arrest. Primary study endpoint was a 
composite endpoint of six-month mortality and bad neurological out-
come (Cerebral Performance Category/CPC > 2), secondary endpoint 
30-day mortality. Serum sST2 levels were determined 24  h after ICU 
admission by enzyme-linked immunosorbent assay (ELISA). Patients 
were divided into two groups based on the cohorts median serum 
sST2 concentration. Univariable and multivariable logistic regres-
sion analyses were performed and adjusted for different, common 
confounders.
Results. The median sST2 level was 53.42 ng/ml (IQR 34.68–93.57 ng/
ml), no statistically significant differences were shown for baseline 
characteristics except from history of coronary artery disease (24.5% 
in the low-sST2 group vs. 9.4% in the high sST2 group, p = 0.038). 
Regarding CPR-specific findings, significantly more patients in the low 
sST2 group received bystander CPR (49% vs. 28.3%, p = 0.040). As for 
post resuscitation care, patients in the high sST2 group received inva-
sive intensive care measures (mechanical ventilation: 100% vs. 88.7%, 
p = 0.012; targeted temperature management/TTM: 83% vs. 54.7%, 
p = 0.002; continuous veno-venous hemodiafiltration/CVVHDF: 18.9% 
vs. 0%, p = 0.001; antibiotics: 100% vs. 84.9%, p = 0.001) more often. 
Furthermore, in the high sST2-group overall lower pH-values (7.151 
vs. 7.257, p = 0.003), as well as higher initial lactate values (5.74 mmol/l 
vs. 3.58 mmol/l, p = 0.003) and leucocyte counts (15.6 G/l vs. 12.6 G/l, 
p = 0.002) were observed. Elevated sST2-levels 24  h after ICU admis-
sion correlated positively with the combined endpoint of six month 
mortality and worse neurological outcome as a continuous (OR 1.011, 
95%CI 1.004–1.019, p = 0.004), as well as a dichotomized variable (21% 
vs. 49%, OR 3.59, 95%CI 1.53–8.45, p = 0.003) and remained significant 
after adjustment for possible confounders.
Conclusion. Serum sST2 concentrations obtained 24  h after ICU 
admission correlated well with six-month and 30-day outcome after 
cardiopulmonary resuscitation in our single-center analysis.
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Introduction. Approximately two-thirds of patients admitted to the 
ICU after OOHCA die due to hypoxic-ischaemic brain injury (HIBI) [1]. 
For the majority of these patients, death occurs due to withdrawal 
of life sustaining treatment (WLST) [2]. Prognostication for these 
patients is challenging as no predictor is 100% specific [3]. Cur-
rent European Resuscitation Council (ERC) and European Society of 
Intensive Care Medicine (ESICM) guidelines advocate a multimodal 
approach using neuron-specific enolase (NSE) as part of this process 
[4].
Objectives. This retrospective study examined adherence to the 
ERC-ESICM guidelines for neuroprognostication in a single centre 
and analysed the value of NSE within the multimodal approach.
Methods. All adult patients admitted to the Royal Sussex County 
Hospital ICU after OOHCA who remained comatose with a GCS 
Motor component of 1–2 72  h post ROSC between November 
2018 and January 2020 were included. Criteria audited were: clini-
cal examination, neurophysiological studies, biochemical markers, 
neuroradiology, and patient outcomes (including whether death 
occurred due to WLST). Initial NSE analysis included all patients who 
remained on the ICU ≥ 72 h post ROSC irrespective of motor score, 
enabling comparison of a greater number of NSE values between 
survivor and non-survivors. Using this larger cohort, ROC analysis 
determined Yougen’s statistics for 48 and 72  h NSE. These cohort-
specific thresholds were then applied to those patients eligible for 
further neuroprognostication (GCS Motor score of 1–2 72  h post 
ROSC) to enable comparison of the relative sensitivity and specific-
ity of 48 and 72 h NSE against other neuroprognostic tests used.
Results. Of 29 eligible patients, 28% (n = 8) survived to hospital dis-
charge. 81% (n = 17) of non-survivors died due to WLST. Of these, 
59% (n = 10) fulfilled the criteria for likely poor prognosis (≥ 1 phase 
one/ ≥ 2 phase two indicators) [4]. NSE concentrations were avail-
able for 49 patients. Differences observed between survivor and 
non-survivor NSE concentrations at 48 and 72  h were statistically 
significant (p = 0.002). ROC analysis demonstrated AUC of 0.825 and 
0.872 at 48 and 72  h (Fig.  1). Yougen’s statistic demonstrated that 
NSE thresholds consistent with 100% specificity for poor outcome 
were lower than the upper limit suggested by the UK Resuscitation 
Council (37  μg/L vs > 60  μg/L and 36  μg/L vs > 60  μg/L at 48 and 
72 h) [5]. Application of this cohort-specific 72 h NSE threshold was 
more sensitive than brain CT/MRI (70.5% vs 75%). Both were 100% 
specific.

Conclusion. Adherence to the ERC-ESICM guidelines for neuroprog-
nostication were broadly compliant. Cohort-specific NSE thresholds 
added value in the prediction of likely poor prognosis with 72 h NSE 
out-performing brain CT/MRI. Further prospective studies are needed 

to determine ideal NSE thresholds with maximum sensitivity whilst 
preserving specificity.
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Introduction. Cardiac arrest on intensive care unit (ICU-CA) is a specific 
form of in-hospital cardiac arrest (CA) and associated with poor outcome. 
Although numerous scoring systems exist for prognostic assessment of 
critical care patients, such as Simplified Acute Physiology Score-II (SAPS-
II) or Sequential Organ Failure Assessment (SOFA) Score, there are no 
data regarding their applicability to estimate prognosis of ICU-CA.
Methods. In this retrospective study, the database summarizing ICUs 
(two medical, two surgical, one interdisciplinary) of a German University 
Hospital was screened for patients ≥ 18 years, who suffered from ICU-CA. 
ICU-CA was defined according to Utstein-criteria as cessation of circula-
tion with necessity of performing chest compression and/or defibril-
lation for the first time after admission on ICU. Patients were allocated 
to the following subgroups: death during resuscitation, return of spon-
taneous circulation (ROSC) but death during hospitalization, survivors 
being discharged and patients who were still alive one year after ICU-CA. 
SAPS-II and SOFA Scores before and after ICU-CA were assessed for each 
subgroup. Patients or family members, respectively, were interviewed by 
telephone and survival status one year after CA was queried.
Results. Overall, we observed 114 ICU-CA out of 14,264 ICU patients 
[incidence 79.9/10,000 ICU patients (CI95 65,3–94,5)]. 29.8% (n = 34) 
of patients died during resuscitation, 48.2% (n = 55) showed ROSC, but 
died during hospitalization, so that a total of 89 patients died in hospi-
tal. 21.9% (n = 25) could be discharged from hospital and one year after 
discharge 9% of patients (n = 10) were still alive. Significant differences 
in respect to SOFA Scores were observed only for patients, post CA, 
who died during stay in hospital, in contrast to those who were dis-
charged alive (p < 0.003). The SAPS-II-Score pre ICU-CA was significantly 
lower for patients, who could be discharged from hospital, than for 
those, who died during hospitalization (pre (p < 0.006) and post ICU-CA 
(p < 0.001)). In addition, SAPS-II Scores post CA for patients still alive one 
year after CA were significantly lower (35.7) than for the non-survivors 
(43.4) (p < 0.025). SAPS-II value after ICU-CA of approximately 39.5 could 
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differentiate between patients, who died in hospital after resuscitation 
(SAPS ≥ 40) and those who survived (SAPS ≤ 39). Table 1 shows the distri-
bution of the SOFA and SAPS-II Scores for all subgroups pre and post CA.
Table 1. SOFA and SAPS II Score Values for Subgroups of ICU-CA

Subgroup no ROSC
(n = 34/ 
29.8%)

All Patients 
that died dur-
ing hospitaliza-
tion (n = 89/ 
78.1%)

Discharged 
survivors 
(n = 25/ 
21.9%)

Survivors one 
year after CA 
(n = 10/ 9%)

SAPS-II pre CA
(Mean ± SD)

43.5 ± 14.3 
(n = 17)

45.3* ± 14.4 
(n = 61)

36.9* ± 14.8 
(n = 24)

36.9 ± 10.7 
(n = 10)

SAPS-II post 
CA

(Mean ± SD)

46.5 +  ± 11.8 
(n = 32)

34.3 +  ± 9.2 
(n = 24)

35.7 “ ± 7.7 
(n = 10)

SOFA pre CA
(Mean ± SD)

8.4 ± 5.5 
(n = 34)

8.1 ± 4.9 (n = 89) 6.3 ± 4.2 
(n = 25)

6.4 ± 5.0 
(n = 10)

SOFA post CA
(Mean ± SD)

11.9# ± 3.6 
(n = 55)

8.7# ± 5.2 
(n = 25)

8.3 ± 5.6 
(n = 10)

SOFA: Sequential Organ Failure Assessment, SAPS-II: Simplified Acute Physiol-
ogy Score, CA: Cardiac Arrest, SD: Standard deviation; *p < 0.006 for SAPS-II of 
survivors vs. died in hospital pre CA, + p < 0.001 for SAPS-II of survivors vs. dies 
during hospitalization post CA, #p < 0.003 for SOFA survivors vs. died in hospital 
post CA, “p < 0.025 SAPS-II survivors one year after CA vs. died patients

Conclusion. SAPS-II Score appears to be more suitable for assessing 
prognosis after ICU-CA both before and after CA than SOFA Score. Higher 
SAPS-II Scores (pre and post CA) are associated with higher mortal-
ity with a cut of value that distinguishes better from worse outcome of 
SAPS-II < 39.5.
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Introduction. The association between hyperoxia and mortality or poor 
neurological outcome in survivors after cardiac arrest is under increasing 
scrutiny. We therefore conducted a systematic review and meta-analysis 
to explore the association between hyperoxia and mortality or poor neu-
rological outcome in adult patients admitted in intensive care unit (ICU) 
after ROSC.
Methods. In this preliminary analysis we searched MEDLINE and 
EMBASE databases to identify both prospective and retrospective stud-
ies up to May 2021. We calculated Odds Ratio (OR) for survival and good 
neurological outcome (intended as cerebral performance category [CPC] 
1–2), with 95% confidence interval (CI) using a random-effect model.
Results. We included 8 studies with a total of 24,374 adult patients. Of 
the 6 studies reporting data on survival, hyperoxia did not show a sig-
nificantly lower mortality rate compared to normoxia (OR, 1.17; 95% 
CI, 0.85–1.62, Fig. 1). On the other hand, in the 4 studies exploring the 
neurological outcome of survivors after cardiac arrest, hyperoxic patients 
showed significative worse CPC scores compared to the normoxic ones 
(OR, 0.82; 95% CI, 0.68–0.98).

Fig.  1. Forest plot analysis on mortality and neurological out-
come in hyperoxic patients who survived after CA compared to 
normoxic ones. Analysis performed with random effect model 
and Mantel–Haenszel (M-H)

Conclusion. In adult survivors after cardiac arrest, hyperoxia is asso-
ciated with a worse neurological outcome. However, more studies 
are needed to evaluate the effect of hyperoxia on mortality in this 
patient population.
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Introduction. After publication of the TTM trial in 2013, several 
studies have shown the effect of TTM on mortality and neurological 
outcome in unconscious survivors after both in and out-of-hospital 
CA. We conducted a systematic review and meta-analysis to com-
pare a targeted temperature of 32–34 °C versus 36–37 °C or stand-
ard of care on mortality or poor neurological outcome.
Methods. In this preliminary analysis we screened MEDLINE and 
EMBASE for Randomized Controlled Trials (RCTs) up to May 2021. 
We calculated Risk Ratio (RR) for survival and good neurological 
outcome (defined as cerebral performance category [CPC] 1–2), 
with 95% confidence interval (CI) using a random-effect model and 
Mantel–Haenszel. Analyses were performed with separation in sub-
groups according to the targeted temperature in the control group.
Results. 5 studies were included in our analysis, with a total of 
1902 adult patients. TTM at 32–34  °C did not show a significantly 
higher survival rate compared to the control group (RR, 1.07; 95% 
CI, 0.96–1.19, Fig. 1). Also, neurological outcome was not statistically 
different between groups (RR, 1.35; 95% CI, 0.98—1.87). However, 
the subgroup analysis showed a significantly lower mortality when 
TTM at 32–34 °C was compared to standard of care (RR, 1.37; 95% CI 
1.10–1.69), as well as a better neurological outcome (RR, 1.46; 95% 
CI, 1.15–1.86).
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Fig. 1. Forest plot analysis on mortality and neurological outcome in 
survivors after CA treated with a TTM at 32–34 °C, compared to TTM 
36–37 °C or standard of care. Analysis performed with random effect 
model and Mantel–Haenszel (M-H)

Conclusion. Our meta-analysis showed that in adult survivors after 
CA, TTM at 32–34  °C does not improve survival or neurological out-
come compared to control group. However, when looking for sub-
groups, TTM at 32–34 °C is associated to a lower mortality and a better 
neurological outcome compared to standard of care. More studies are 
needed to evaluate the effect of TTM at 32–34 °C on survival and neu-
rological outcome compared to a higher target temperature.
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Introduction. Targeted temperature management (TTM) has been 
associated with improved neurological function in comatose survivors 
of cardiac arrest. However, the benefits of TTM are not consistently 
observed and the intervention is resource intensive and may lead 
to adverse effects. There is consequently an unmet need to identify 
patients who are likely to respond to this intervention.
Objectives. The aim of this study is to predict the discharge outcome 
of postcardiac arrest patients receiving TTM by training a machine 
leaning (ML) model with physiological data and TTM treatment data. 
Furthermore, highly ranked features that correlate with patient out-
comes will be identified. It is hypothesized that postcardiac arrest 
patients most likely to benefit from TTM have a specific data signature.
Methods. Out of 200,859 patients in the Philips eICU database, 
31,971 patients were identified as cardiac arrest patients, and 971 
received TTM treatment. To identify relationships between features 
and clinical outcomes, three machine learning algorithms were 
used: GLM, random forest (RF), and gradient boosting (XGboost). 

Only data from the first six hours after ICU admission were analyzed. 
Models were tenfold cross-validated and resampled 10 times. Mod-
els were trained to predict the probability of survival and favorable 
neurological outcome, measured as motor Glasgow Coma Scale 
(mGCS) of 6 upon discharge.
Results. For the prediction of survival, mean (SD) AUROC of the 
three models was 0.687(0.042), sensitivity 0.681(0.105), and speci-
ficity 0.583(0.115). For the prediction of favorable neurological 
oucome, mean (SD) AUROC was 0.654 (0.047), sensitivity 0.641 
(0.129) and specificity 0.569 (0.109). The highest ranked features 
that predicted survival or favorable neurological outcome included 
male gender, ethnicity, higher mean platelet volume, and higher 
potassium levels.
Conclusion. ML algorithms trained with data available in the first 6 h 
after ICU admission hold the potential to predict outcomes in patients 
receiving TTM after cardiac arrest. Future modeling iterations will 
incorporate additional data modalities and external validation, ena-
bling clinicians to optimize selection of patients for this intervention.
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Introduction. Outcome following out-of-hospital cardiac arrest 
(OHCA) is poor, with only 10% of patients surviving to hospital dis-
charge in Scotland [1]. Haemodynamic instability is common, and 
management can be challenging. Some centres use the pulmonary 
artery catheter (PAC) to guide haemodynamic support, however no 
studies have explored the utility of the PAC in this population.
Objectives. This retrospective cohort study aimed to determine the 
effect of PAC insertion on level of haemodynamic support and physi-
ological parameters following OHCA.
Methods. Retrospective review of prospectively collected, high-
fidelity, minute-by-minute ICU data from patients admitted to the 
cardiac intensive care unit (CICU) at the Golden Jubilee National 
Hospital following OHCA. Primary outcome was the difference in a 
vasoactive inotropic score (VIS) and mean arterial pressure (MAP) at 
two hours following PAC insertion. Secondary outcomes used gen-
eralised linear mixed effects interaction modelling to explore change 
in trends of vasoactive drug infusion rates, VIS and MAP following 
PAC insertion.Results. Between August 2015 and August 2020, 254 
patients were admitted to CICU following OHCA and 32 (13%) had a 
PAC inserted during admission. There was no difference in MAP at two 
hours following PAC insertion (p = 0.851). There was a difference in VIS 
at this time, median (95% CI) difference 5.0 (0.1, 5.06 [p = 0.004]). Four-
teen (44%) patients experienced a change in dose (≥ 25%) in at least 
one vasoactive drug within 2-hours of PAC insertion. Thirteen (41%) 
patients had an addition of at least one new vasoactive drug within 
2-hours of PAC insertion. PAC insertion interacted significantly with all 
variables and led to a significant change in trend. Following PAC inser-
tion; VIS (Fig. 1) and all vasoactive drug infusions trended downward, 
except dobutamine, and MAP trended upward relative to baseline 
trend.
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Conclusion. This is the first study to explore the impact of PAC inser-
tion following OHCA and demonstrates it is associated with a relative 
decrease in trend of level of haemodynamic support and increase in 
trend of MAP, although the degree of change is difficult to estimate 
and may be clinically insignificant. Two hours is likely insufficient time 
to determine the true change in parameters associated with PAC inser-
tion, and the time delay between PAC insertion and significant change 
in trend varies between both patients and the variable of interest. 
Determining optimal physiological targets in post-cardiac arrest 
patients is a current research focus [1, 2] and PAC use may allow per-
sonalised management of haemodynamic and physiological targets, 
which may improve outcomes for these patients.
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Introduction. The success of hospitalized patient care depends on 
early diagnosis and adequate treatment. Improvement in healthcare is 
needed to reduce unfavourable outcomes and hospital costs. For this 
reason, health institutions must improve the ability to identify patients 
with clinical deterioration earlier. One of the strategies suggested in 
the projects to improve the quality of care, prevent cardiac arrest (CA) 
and reduce hospital mortality is implementing the Rapid Response 
Team (RRT). RRTs are composed of health professionals trained to 
provide care to high-risk hospitalized patients. There are substantial 
differences in the organizational structure and function of the RRTs 
between hospitals, and those that perform better usually have a dedi-
cated team, without competing clinical responsibilities, which serves 
as a resource for nurses, collaborating during and after activation of 
the RRT and a team member can trigger that without fear of reprisals. 
Other methodologies collaborate in the continuous improvement of 
health institutions and must be implemented jointly to reduce mor-
bidity and mortality. The "NEWS" protocol (National Early Warning 
Score) uses physiological parameters that signal the severity of the 
patient and the need for intervention in such a way as to help the early 
recognition of patients’ clinical deterioration. The communication 

tool SBAR (Situation, Background, Assessment and Recommendation) 
recommends the systematization of information about the patient’s 
status in real-time, facilitating interprofessional communication in a 
structured, transparent and standardized way.
Objectives. To evaluate the result of the implementation of the RRT in 
reducing the outcomes of in-hospital morbidity and mortality.
Methods. Material and Methods: Prospective study before and after 
conducted in a tertiary hospital, from January 2018 to January 2019, 
before the educational intervention and follow-up for 12  months. A 
verticalized RRT assistance protocol was used; that is, a team of inten-
sivists was activated according to the yellow and blue code using the 
SBAR communication tool and NEWS tool for the early recognition of 
the patient’s deterioration.
Results. There was 5 PCR / month in 24 months before implementing 
RRT and 1 PCR / month after implementation (RRR 80%; p < 0.001). An 
increase in the attendance of yellow codes was observed, with an aver-
age of grade 9 NEWS and an average service time of the team of 8 min.
Conclusion. There was a reduction in CA incidence and in-hospital 
mortality after implementing the TRR protocol.
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Introduction. Mixed venous oxygen saturation (SvO2) is an important 
parameter in anesthesia and intensive care but currently requires inva-
sive pulmonary artery catheterization. Recently, however, non-inva-
sive determination of SvO2  (Capno-SvO2) using capnodynamics  has 
displayed good agreement against CO-oximetry in an animal model.
Objectives. The objective of the study was to validate Capno-
SvO2  against CO-oximetry during major hemodynamic challenges 
and, furthermore, evaluating fiberoptic SvO2 for its response to the 
same challenges.
Methods. Eleven anesthetized mechanically ventilated pigs 
(median weight 29,6 kg) were exposed to hemodynamic challenges: 
gradually increased inhaled oxygen concentration, hemorrhage, 
crystalloid and blood transfusion, preload reduction and dobu-
tamine infusion. Capno-SvO2  and fiberoptic SvO2  recordings were 
made in parallel with CO-oximetry  and analyzed for agreement of 
absolute values and ability to detect change using Bland–Altman 
plots and concordance analysis. Respiratory quotient, needed for 
capnodynamic SvO2  determination, was measured by analysis of 
mixed expired gases.
Results. The  interventions caused significant hemodynamic 
variations. Bias between Capno-SvO2  and CO-oximetry was + 3 
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percentage points, 95% limits of agreements–7 to + 13 percent-
age points. Bias between fiberoptic SvO2 and CO-oximetry was + 1 
percentage point,  95% limits of agreements -7 to + 9 percentage 
points.  Concordance rate for Capno-SvO2  and fiberoptic SvO2  vs 
CO-oximetry was 98% and 93%, respectively.
Conclusion. Capno-SvO2  generates absolute values close to CO-
oximetry and shows promising trending ability during profound 
hemodynamic challenges. The performance of Capno-SvO2  vs CO-
oximetry was on par with the performance of fiberoptic SvO2  vs 
CO-oximetry. Capno-SvO2  appears to be a promising tool for non-
invasive SvO2 monitoring.
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Introduction. There is uncertainty about Venous Thromboembolism 
(VTE) Prophylaxis appropriated dosing regimen, safety and bleeding 
risk as well as the predisposing factors for thrombosis/bleeding risk 
in critically ill COVID 19patients. The available evidence is limited and 
depend either on mainly observational studies or randomized trials 
with small sample size.

Objectives. To determine the optimal dosing of pharmacological VTE 
prophylaxis in critically ill patients with COVID19.
Methods. A multicenter, retrospective, cohort study for COVID19 criti-
cally ill patients who received pharmacological VTE prophylaxis during 
ICU stay. Conducted at two governmental tertiary hospitals in Saudi 
Arabi. Critically ill patients with COVID19 who received pharmacologi-
cal VTE prophylaxis and were admitted to Intensive Care Units (ICUs) 
between March 1st to January 31st, 2021 were included.
Results. A total of 758 patients were screened; 565 patients were 
included in the study. We matched 352 patients using propensity 
score matching (1:1) according to the baseline severity scores (i.e., 
APACHE II score, SOFA score), history of CKD, and AKI within 24 hours 
of ICU admission. The differences in venous thromboembolism (OR 
(95%CI): 0.75 (0.16–3.38), p-value = 0.70) and any case of thrombo-
sis (OR (95%CI): 1.22 (0.52–2.86), p-value = 0.64) were not statistically 
significant between the two groups. In contrast, minor bleeding was 
associated with the use of high dosing regimen of VTE prophylaxis (OR 
(95%CI): 3.39 (1.08–10.61), p-value = 0.04). There was no difference in 
the 30-day ICU mortality nor in-hospital mortality between the two 
groups (OR (95%CI): 1.26 (0.77–2.05), p-value = 0.36 and OR (95%CI): 
1.05 (0.66–1.68), p-value = 0.83 respectively).
Conclusion. Our multi-center, retrospective cohort study showed 
that high dosing pharmacological VTE prophylaxis in critically ill 
COVID-19 patients was not associated with VTE, thrombosis, or mor-
tality benefits but led to an increased risk of minor bleeding.
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Introduction. When veno-arterial extracorporeal membrane oxy-
genation (VA-ECMO) support can be terminated, arteriotomy wounds 
closure by percutaneous devices was shown to have comparable out-
comes to traditional surgical open repair. Moreover, transport of the 
critically- ill, man-power and timeslots of operating theaters could be 
saved if percutaneous decannulation is performed at bedside.
Objectives. To study the outcomes and complications of bedside per-
cutaneous VA-ECMO decannulation during 2 different closure devices, 
namely ProGlide and Manta.
Methods. In the Intensive Care Unit of Queen Elizabeth Hospital, bed-
side decannulation was the default VA-ECMO decannulation method 
since November 2018. Ultrasound guided ProGlide post-close tech-
nique was first employed with the ECMO arterial wound closed by 2 
to 3 ProGlide stitches applied at different angles. Since March 2010, 
Manta, a collagen-based closure device was also employed. The suc-
cess rate, procedural details and the immediate complications were 
compared between the 2 techniques.
Results. Between November 2018 and March 2021, Eighty-two 
patients received VA-ECMO and 48 survived to decannulation. All were 
decannulated percutaneously by bedside. Forty were decannulated 
using ProGlide and 8 were by Manta. Overall, forty-three (89.6%%) 
had successful bedside decannulation, with success rate of 87.5% with 
ProGlide and 100% for Manta respectively. For the ProGlide group, the 
arteriotomy wounds were of 19 Fr for 1; 17Fr for 21 and 15Fr for 18 
patients. For the Manta group, one patient had 17Fr catheter and the 
rest were of 15Fr. In the ProGlide group, two ProGlide devices were 
used in 22 (55%) patients, three were used in 17 (42.5%) patients and 
4 were used in one patient, while one Manta was used in each patient 
in the Manta group. There was no statistically significant difference in 
clinical outcomes including mortality, ventilator days and length of 
stay. The procedure time (49 (15–67) min vs 40 (26–52) min) and the 
blood loss (150 (122–320) mL vs 40 (20–200) mL) were similar between 
the ProGlide group and the Manta group. Minor complications were 
found in 4 (10%) patients in the ProGlide group, including two arterial 
clot formation, one pseudoaneurysm and one wound infection. There 
were no other major complications.
Conclusion. The 2 bedside percutaneous techniques resulted in simi-
lar clinical outcomes and complications rate. Larger studies can further 

investigate the difference between the 2 techniques. Other factors 
which could affect the choice of devices include cost, learning curve, 
case load of the center, the vascular conditions, presence of septice-
mia, ultrasound image quality and possibility of rewiring in case of 
failed hemostasis. Plan B and standby support by vascular surgeon 
were paramount.

Reference(s)
1. Hwang, JW, Yang, JH, Sung, K, et al. Percutaneous removal using Perclose 

ProGlide closure devices versus surgical removal for weaning after 
percutaneous cannulation for venoarterial extracorporeal membrane 
oxygenation. J Vasc Surg 2016; 63: 998–1003.e1001.

2. None

000255 
Active Fixation leads for temporary pacing in TAVI procedure
MD.  Pola1; A. Castillo-Rivera1; MC. Molina-De-La-Torre1; 
R. Vela-Colmenero1; M. Martínez-Arcos1; M. Ruiz-Bailén,1
1Intensive Care Medicine, Servicio Andaluz de Salud, Jaén, Spain 
Correspondence: M.D. Pola
Intensive Care Medicine Experimental 2020, 9(1): 000255

Introduction. Conventional temporary pacing leads are unstable, 
with frequent loss of capture or undersensing and need for lead repo-
sitioning, especially for prolonged pacing. Active fixation leads with a 
reusable external generator for temporal pacing can be a safe alterna-
tive in TAVI procedure awaiting permanent pacing decision.
Objectives. To assess safety and advantages of active fixation leads, 
usually used in permanent pacing, for provisional prophylactic pacing 
or bridge to definitive pacing in TAVI procedure.
Methods. Observational retrospective study that includes all con-
secutive patients who underwent TAVI procedure, since November 
2019 to December 2020 in an ICU of a second level hospital. All were 
implanted with an active fixation lead (Medtronic 5072 58  cm) for 
prophylactic provisional heart pacing. The lead was connected to an 
external generator (St Jude Medical Endurity Core PM 1152)  also used 
in permanent pacing. The generator was the same for all patients and 
exclusively used for that purpose. Pacing mode VVIR.
Active fixation lead was inserted by right subclavian vein by Seldinger 
procedure to right ventricle apex endocardium, and externally fixed to 
skin of upper thorax. Generator is fixed externally to skin.
Results. We included 16 patients who underwent TAVI procedure and 
previously implanted with active fixation lead provisional pacing.
Mean age was 82,00 ± 4,77  years, 9 women and 7 men. All of them 
were discharged from ICU in 48  h with temporary pacing and early 
mobilization was made, even walking.
Variables were:
- Lead complications (lead dislocation with loss of capture and need of 
reubication, lead infection and cardiac perforation).
- Mortality for all causes.
- Days of temporary pacing.
- Need of permanent pacing.
There were no lead complications in any patient and all patients were 
discharged alive.
Median days of provisional pacing were 3,00 ± 2,98.
Only 5 patients required permanent pacing that was implanted by left 
subclavian vein and later explant of temporary lead.

n Age sex Com-
plica-
tions

Exitus Perma-
nent 
pacing

Days of 
temporary 
pacing

1 86 W N No NO 3

2 84 W N No NO 3

3 84 M N No NO 2

4 85 W N No NO 2

5 85 W N No YES 2
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n Age sex Com-
plica-
tions

Exitus Perma-
nent 
pacing

Days of 
temporary 
pacing

6 81 W N No NO 4

7 87 W N No YES 3

8 84 W N No YES 13

9 81 M N No NO 5

10 80 M N No NO 6

11 80 M N No YES 4

12 78 M N No NO 3

13 83 W N No NO 5

14 73 M N No NO 3

15 81 W N No NO 3

16 69 M N No YES 7

Conclusion. Active fixation leads for prophylactic temporary pacing or 
brigde to permanent pacing in TAVI procedure is safe and useful for 
early mobilization and ICU discharge of patients with provisional pac-
ing awaiting the decision of permanent pacing.
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Introduction. Extra-corporeal membrane oxygenation (ECMO) life 
support system can support the critically ill patients with heart fail-
ure, respiratory failure, or both (1). In clinical practice with patients 
with ECMO, we found that some patients with venovenous ECMO 
(VV-ECMO) may accompany with pneumonia and some patients with 
venoarterial ECMO (VA-ECMO) may have fever and sepsis after initial 
resuscitation. Moreover, shock-related hypoperfusion may disrupt the 
intestinal barrier and induce bacteria or endotoxin translocation. There 
was no information related to endotoxin levels in these patients.
Objectives. This study aimed to investigate the serum endotoxin 
activity in patients with VV-ECMO and VA-ECMO within the first 96 h.
Methods. This prospective observational study was approved by the 
Research Ethics Committee of National Taiwan University Hospital 
(approval number: 201811061RINC) and registered on the ClinicalTri-
als.gov protocol registration system (ID: NCT03978728). This study was 
conducted at National Taiwan University Hospital between August 
2019 and December 2020. Critically ill patients with VV-ECMO or VA-
ECMO within 24 hours after ECMO placement were enrolled. The 
blood samples were obtained at the following time points: T1, < 24 h; 
T2, 25-48 h; T3, 49-72 h; and T4, 73-96 h, and serum endotoxin activity 
were presented as endotoxin activity analysis (EAA) level and quanti-
fied directly within 3  h of blood collection using the EAA™ (Spectral 
Medical Inc, Toronto, Canada) (2).  An EAA level ≥ 0.6 were defined as 
clinically significant.
Results. A total of 55 patients with ECMO were enrolled (14, VV-ECMO; 
41, VA-ECMO). Patients’ characteristics and endotoxin activity analysis 
were presented in Table 1

Patients’ characteristics and endotoxin activity analysis levels

VV-ECMO
(n = 14)

VA-ECMO
(n = 41)

Age (year) 64 (51–69) 64 (54–71)

Height (cm) 163 (158–168) 168 (157–173)

Female/male 6/8 7/33

E-CPR n(%) 1 (7%) 16 (40%)

EAA level > 0.6 at T1 42% 12%

EAA level > 0.6 at T2 36% 13%

EAA level > 0.6 at T3 39% 30%

EAA level > 0.6 at T4 33% 29%

RESP score*/SAVE score 0 (–3 to 4)* –8 (–10 to –2)

At T1, EAA levels were ≥ 0.6 in 42% of VV-ECMO patients and 12% of 
VA-ECMO patients. At T3, EAA level were ≥ 0.6 in 39% of VV-ECMO 
patients and 30% in VA-ECMO patients. At T4, Lactate levels were 
higher in the VV-ECMO patients with EAA ≥ 0.6 than in those with 
EAA < 0.6 (2.5 [2–3.1] vs. 1.6 [1.2–2.3], P = 0.028). The median elevation 
of EAA level from T1 to T3 was higher in 30-day non-survivors with 
VA-ECMO than in 30-day survivors with VA-ECMO (0.12 [0.02–0.29] 
vs. − 0.05 [− 0.19–0.16], P = 0.035).
Conclusion. This sutdy shows that 33–42% of VV-ECMO patients had 
an EAA ≥ 0.6 between T1 to T4 and 12–33% VA-EMCO patients had an 
EAA > 0.6 between T1 to T4. Further studies were wrranted to inves-
tigate the effect of endotoxin removal on clinical outcomes in ECMO 
patients with high EAA levels.
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Introduction. Transcatheter aortic valve implantation (TAVI) has 
become the preferred alternative in old patients with severe aortic 
stenosis, inasmuch as surgical aortic valve replacement (SAVR) is 
associated with a high risk of morbidity and mortality.
Objectives. To assess transcatheter aortic valve replacement (TAVR) 
in octogenarian patients.
Methods. We carried out a prospective observational study from 
the beginning of the TAVR program in our hospital to the present 
time (2016 to 2020) in a third level Hospital with Hemodynam-
ics and Intensive Care Unit. Two study groups were compared, 
patients undergoing transcatheter aortic valve implantation under 
80  years-old (group 1) or aged 80  years-old and above (group 2). 
Data was collected prospectively from electronic hospital medical 
record (Drago AE and Critical Care Management) and arranged in 
a database designed for the purpose of this study. Epidemiological 
characteristics, risk factors, implantation procedure, complications 
and results were studied. Quantitative variables are described as 
mean ± SD, while categorical variables are described numerically 
(%). For data analysis, the Chi-square test and/or Student’s T tests 
and the Mann–Whitney U test were used.
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Results. 130 patients were included during the study period. 
Only one patient could not undergo TAVR. Risk factors, except 
for previous LVEF, did not differ between groups (Table  1). 
Patients ≥ 80  years old had a better LVEF compared to patients 
included in group 1 (62.60 ± 13.50 vs. 55.07 ± 16.18, p < 0.06) and 
a lower EuroScore score (4.29 ± 2.73 vs 5.38 ± 3.77) (Table  2). We 
found no differences between both groups regarding the proce-
dure or occurrence of complications (Table  2 and 3). None of the 
patients had peri-procedural infarction and light bleeding was the 
most frequent vascular complication. Only one of the patients had 
a residual aortical gradient > 20  mmHg after implantation (group 
2). Hospital stay, home discharge and mortality did not show differ-
ences between the study groups (Table 4).
Conclusion. The results of the procedure and short-term survival of 
the TAVR in octogenarian patients in our hospital are similar to those 
of younger patients. 000322 
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Introduction. Transcatheter aortic valve implantation (TAVI) has 
become the treatment of choice for inoperable and high-risk patients 
with severe aortic stenosis, and is getting more common in intermedi-
ate-risk patients as well.
Objectives. To assess the influence of surgical risk in transcatheter 
aortic valve replacement (TAVR).
Methods. We carried out a prospective observational study includ-
ing patients undergoing transcatheter aortic valve replacement 
(TAVR) in our hospital (third level Hospital with Hemodynamics and 
Intensive Care Unit) from the beginning of the TAVR program to 
the present time (2016 to 2020). Two study groups were compared 
based on the adult cardiac surgery risk: low risk group (STS score < 4) 
and intermediate-high risk group (STS score ≥ 4). Data was collected 
prospectively from electronic hospital medical record (Drago AE and 
Critical Care Management) and arranged in a database designed 
for the purpose of this study. Epidemiological characteristics, risk 
factors, implantation procedure, complications and results were 
studied. Quantitative variables are described as mean ± SD, while 
categorical variables are described numerically (%). For data analy-
sis, the Chi-square test and/or Student’s T tests and the Mann–Whit-
ney U test were used.
Results. 121 patients were included, 77 with low surgical risks and 
44 with intermediate-high risk. The results of the anthropometric 
variables and risk factors are shown in Table  1. Only chronic renal 
failure was significant. Table  2 shows the surgical risk scores and 
prognostic severity indices. It is observed that patients with a higher 
surgical risk also have a higher APACHE II score. In the implantation 
procedure, between 75–90% of the procedures were performed 
with sedation and with the support of the ICU (Table 3). Complica-
tions, stay and mortality can be seen in Tables  4 and 5. They show 
that there are no differences in the parameters studied.
Conclusion. In our series, the results obtained in the transcatheter 
aortic valve replacement are similar in patients with low and mod-
erate-high surgical risk, hence TAVR should be considered and an 
option in patients with low surgical risk.
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Introduction. Aberrations in tissue perfusion have been associated 
with organ dysfunction in high-risk surgical patients. The difference 
between venous and arterial carbon dioxide pressures (pCO2 gap) 
is an easily obtainable marker of tissue hypoperfusion in critically ill 
patients who have not been resuscitated adequately. In this review, we 
sought to determine the use of the pCO2 gap in predicting adverse 
outcomes among patients who underwent cardiac surgery.
Objectives. The general objective of our study was to evaluate the 
ability of the pCO2 gap to predict postoperative outcomes in terms of 
mortality and morbidity. Our specific objectives included determining 
the use of pCO2 gap in predicting all-cause mortality and determining 
the role of pCO2 gap in predicting postoperative outcomes in terms 
of hospital length of stay, duration of mechanical ventilation, need for 
and duration of vasoactive medications, other organ dysfunction, and 
need for renal replacement therapy.
Methods. A systematic search of electronic databases from incep-
tion to April 2021 was conducted. We searched  through PubMed, 
the Cochrane Database, and the Herdin Plus network (for local 
research data). Records were included if they involved adult patients 
(age ≥ 18  yr) and studied our outcomes of interest. Case reports and 
conference abstracts were excluded. Data extraction and study qual-
ity assessment were performed independently by three reviewers. The 
Newcastle–Ottawa Scale was used to assess methodological study 
quality.
Results. Out of 1350 records identified, only 10 qualified for sys-
tematic review. Except for 2 studies, the majority suggested that an 
elevated pCO2 gap taken upon ICU admission after cardiac surgery 
was associated with increased morbidity and mortality. However, the 
cut-offs of pCO2 gap and the definitions of organ morbidity varied 
between these studies. Only 4 of the studies qualified for meta-anal-
ysis because of their similarities in study design. The generated area 
under the curve (AUC) for pCO2 gap was 0.749 (95% CI 0.307 to 1.000 
P = 0.001; I2 = 0.00). Taken together, these results indicate that PCO2 is 
a useful hemodynamic marker for the prognostication of adverse out-
comes after cardiac surgery. The Egger’s test showed that the publica-
tion bias was not significant (P = 0.69).
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Conclusion. The findings of our study suggest that an increased pCO2 
gap is a valuable predictor of postoperative complications after car-
diac surgery. Measures must thus be taken to aim for a lower target 
of this variable. Interventions for hemodynamic optimization include 
adequate hydration, judicious use of vasoactive drugs, treatment of 
anemia, and correction of electrolytes. The pCO2 gap that was found 
to be associated with and predictive of significant postoperative mor-
bidity was taken upon ICU admission after surgery. Thus, there may be 
a role for intraoperative monitoring of this parameter, whereby correc-
tions may be instituted earlier.
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Introduction. The traditional approach of flushing arterial lines with 
pressurised heparinised saline has been challenged in recent years 
by a number of studies which failed to show superiority over normal 
saline. This is whilst also keeping in mind that exposure to heparin 
may result in rare but potentially life-threatening complications (Aron-
son, 2006) and that normal saline actually incurs a cost benefit (Rob-
ertson-Malt, Malt, Farquhar and Greer, 2014).
Objectives. The primary objective of this audit was to demonstrate 
that there was no statistically significant difference in the lifespan of 
arterial lines in our ICU if the flushing solution was changed from hep-
arinised saline to normal saline; secondary objectives were to dem-
onstrate that the arterial line flushing solution had no influence on 
complication rate, clotting values and platelet count.
Methods. All patients included were over 18 years of age, were admit-
ted to the ICU at Mater Dei Hospital, Malta and had an arterial line 
in-situ. The first set of data (collected between December 2017 and 
January 2018) consisted of patients whose arterial lines were flushed 
with heparinised saline, whereas the second set (collected between 
September 2019 and February 2020) included only patients whose 
lines were flushed with normal saline.
All patients were assessed daily by a member of the data collection 
team; the data collected included demographics, clinical diagnosis 
and severity, site of line placement, any line-related complications as 
well as daily APTT ratio and platelet count. Furthermore, 3 separate 
tests were performed daily to confirm line patency:

  •  A ‘fast-flush’ test.
  •  Easy aspiration of blood.
 •  Invasive vs non-invasive blood pressure difference of less than 

10 mmHg.

Results. The first set of data included a total of 114 arterial lines, each 
of which stayed in-situ for an average of 3.9 days with an average func-
tional day percentage of 23.9%. The second set of data included 20 
lines which stayed in-situ for an average of 4.3 days with an average 
functional day percentage of 87%.
The first and second sets of data were compared and found to be 
matched for all demographics with the exception of SOFA score; all 
numerical data was compared using a 2-sample T-Test with equal 
variances, whereas categorical data was compared using Pearson’s chi-
squared test.
The percentage of days during which the lines were found functional 
was compared across the 2 sets of data and no statistically significant 
difference was found (p-value > 0.05).
No complications were recorded in either group and no statistically 
significant difference was found in average APTT ratio and platelet 
count between the 2 groups.
Conclusion. No statistically significant difference was found in the 
percentage of functional days when the arterial line flushing solution 
was switched from heparinised saline to normal saline. Furthermore, 
there was no difference in complication rate, APTT ratio and platelet 
count between the 2 groups.
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Introduction. Since December 2019, coronavirus disease (COVID-19) 
has become a global pandemic.  Cardiovascular complications are 
becoming increasingly recognized with manifestation ranging from 
acute coronary syndrome (ACS) to myocarditis or complete heart 
block and even cardiogenic shock (CS) [1,2].
Objectives. This study investigates the outcome of critically ill COVID-
19 patients that developed CS and other major cardiac complications 
in a COVID-19 surge hospital in London, United Kingdom.
Methods. We retrospectively evaluated all critically ill COVID-19 (C19) that 
developed CS from March 2020 to March 2021. The results obtained were 
compared to critically ill non Covid-19 (nC19) CS patients from March 
2019 to March 2020.  Clinical variables studied included disease history, 
biomarkers, echocardiographic findings and mortality. All statistical stud-
ies were carried out using Statistical Package for Social Sciences software.
Results. Altogether, 78 critically ill patients with CS were analyzed in 
this study in which 40 of them tested positive for COVID-19. There is a 
remarkable increase in CS in the C19 group compared to nC19. No differ-
ences were observed in patient age [56 (49.4–66) vs. 57 (51–65),  P = ns] 
or gender (male: 67.5% vs. 71%, P = ns). Most of the patients had hyper-
tension (81% in C19 vs. 85% in nC19,  P = ns) and 51% and 74% of the 
C19 and nC19 patients were smokers. 22.5% of the C19 and 47% of the 
nC19 had previous percutaneous coronary intervention (PCI) while 
5% of C19 and 16% of nC19 had previous cardiac surgery, respec-
tively. Other comorbidities such as heart failure, diabetes, dyslipidemia, 
chronic kidney disease, and chronic lung disease were similar in both 
groups.  Common etiologies for CS for both groups were ACS [30% in 
C19 vs 45% in nC19, p = 0.03],acute on chronic heart failure [20% in C19 
vs 29% in nC19,  p = 0.03], stress cardiomyopathy [25% in C19 vs 5% in 
nC19,p = 0.03] and myocarditis [17.5% in C19 vs 2.6% in nC19, p = 0.03]. 
We observed high incidence of myocarditis induced CS in C19 group. 
Cardiac markers were significantly increased for C19 group [Table 1]. Sig-
nificantly depressed ejection fraction was observed in C19 (p = 0.05) more 
often as compared to nC19 group. A 32.4% increase in major complica-
tions was observed in the C19 group regarding cardio‐pulmonary resusci-
tation (CPR), sudden cardiac arrest and ventricular tachycardia/Ventricular 
fibrillation [C19: 62.4% and nC19: 30.0%,  p = 0.03]. In hospital mortality 
[C19: 65% and nC19: 29%, p = 0.03] and length of hospital stay was signifi-
cantly higher in C19 group as compared nC19 group respectively.
Table 1. Demographics, aetiologies and outcome of CS between C19 
and nC19

C19 (n = 40) nC19 (n = 38)

Age 56(49.4–66) 57 (51–65)

Male/female (n =) 27/13 27/11

Previous PCI/Cardiac Surgery (n =) 9/2 18/6

ACS (n =) 12 17

Acute on chronic heart failure (n =) 8 11

Stress Cardiomyopathy (n =) 10 2

Myocarditis (n =) 7 1

High Sensivity Troponin,
Mean/range (ng/L)

828/110–4210 522/198–2460

Length of hospital stay (days) 16 ± 2 9 ± 1

In–hospital mortality (n =) 26 11

Conclusion. To conclude, COVID-19 has caused a shift in the epidemi-
ology  and a substantially increased mortality from CS. Patients with CS 
during COVID‐19 pandemic have more extensive myocardial damage 
represented with higher troponin values and worsened ejection fraction 
on echocardiographic findings. Our data indicates that the impact of 
COVID‐19 may cause treatment delay leading to high mortality and the 
outcome of CS.
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Introduction. Cardiac surgery with cardiopulmonary bypass (CPB) 
is associated with significant microcirculatory impairment [1]. The 
venoarterial PCO2 difference (PvaCO2) has been identified as a marker 
of the adequacy of cardiac output relative to the metabolic demand in 
patients with circulatory failure [2]. It has been hypothesized that an 
abnormal PvaCO2 reflects inadequate microcirculatory blood flow, but 
it is unclear if convective or diffusion capacity is affected.
Objectives. To evaluate changes in microcirculatory convective blood 
flow and diffusive capacity associated with an abnormal PvaCO2 using 
sublingual incident dark field microscopy.
Methods. These are preliminary results from an ongoing prospective, 
single center observational study of elective CABG or valvular surgery 
patients.  Sublingual microcirculation measurements (CytoCam, Brae-
dius Medical BG, the Netherlands) were obtained 0–4 h post-op dur-
ing resuscitation efforts in the ICU. Repeat measurements were taken 
when possible. Clinical hemodynamics and blood gas measurements 
were obtained from an existing arterial line and pulmonary artery 
catheter. A PvaCO2 > 6 was considered abnormal. Microcirculation 
videos were analyzed manually using ESICM 2nd consensus recom-
mendations [3]. Red blood cell velocity (RBCv) was calculated using 
space–time diagrams from at least three 10–20 um diameter venules 
per video. Proportion of perfused vessels (PPV), total vessel density 
(TVD), and perfused vessel density (PVD) were manually calculated 
using AVA 3.1 software (Microvision Medical, the Netherlands).
Results. We enrolled 18 subjects, with an age of 63  years (± 10), 
78% were male, and EuroSCORE II was 1.56 (± 1.22). The RBCv of 
patients with a PCO2 gap > 6 vs. <  = 6  mmHg was 314  µm/s (± 118) 
vs. 577 µm/s (± 158), p < 0.0001. There was no difference in PPV 88% 
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(± 4) vs. 85% (± 6), TVD 28.6 mm/mm2 (± 5.0) vs. 27.4 (± 4.8), and PVD 
25.3 mm/mm2 (± 4.8) vs. 23.3 (± 4.2). PaO2 was not different between 
groups with a high and low PvaCO2 (110 vs. 138  mmHg). Capillary 
RBCv was correlated with PvaCO2, r = -0.61, r2 = 0.37, p = 0.001, but 
not with cardiac index, r = -0.24, p = 0.25.
Conclusion. During initial resuscitation after cardiac surgery, a 
PvaCO2 > 6 was associated with a decrease in sublingual microcirculatory 
RBC velocity without a difference in the density of perfused capillaries.
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Introduction. Hemorrhagic shock is a potentially life-threatening 
condition. Therefore, early detection and appropriate intervention of 
occult bleeding is desirable. However, detection of occult hemorrhage 
can be difficult, as traditional vital signs like heart rate and blood pres-
sure are not sensitive enough to blood loss. Due to physiological com-
pensatory mechanisms, they may even be sustained stable just before 
cardiovascular decompensation (1,2). These compensatory mecha-
nisms are primarily driven by the autonomic nervous system (ANS). 
Heart rate variability (HRV) has been used to assess ANS function and 
thus might be useful in detecting otherwise occult bleeding.
Objectives. The aim of this prospective pilot study was to evaluate the 
diagnostic value of HRV regarding the non-invasive detection of pro-
gressive central hypovolemia.
Methods. Central hypovolemia was experimentally simulated using 
a lower body negative pressure model (LBNP). Over several progres-
sively increased levels of negative pressure (0  mmHg, -15  mmHg, 
-30  mmHg, -45  mmHg, 0  mmHg) heart rate, blood pressure as well 
as HRV in its different domains (time-domain: SDNN, RMSSD, rSDRM, 
pNN50, NN50; frequency-domain: VLF, rVLF, LF, rLF, HF, rHF, LF/HF, 
TP; non-linear: SD1, SD2, SD1/SD2, SampEn, AppEn) were measured. 
To assess central hypovolemia stroke volume was measured using 
transthoracic echocardiography (SVTTE). Parameter changes as a con-
sequence to reduced central volume were evaluated statistically and 
a correlation analysis (SVTTE vs. HRV parameters) was conducted. Fur-
thermore, a Gray Zone Approach (GZA) with receiver operating charac-
teristic curves regarding a decline in SVTTE of > 20% was conducted.

Results. A total of 30 male, healthy volunteers were analyzed. Appli-
cation of LBNP caused progressive reductions of SVTTE successfully. 
Nonparametric analysis of longitudinal data showed significant p-val-
ues (p < 0.05) for all HRV parameters. Furthermore, post-hoc analysis 
showed a significant deviation (p < 0.05) from baseline values for some 
HRV parameters at a chamber pressure of -15 mmHg (SDNN, RMSSD, 
NN50, VLF, rLF, HF, TP and SD1). Intraindividual correlation analysis 
showed strong correlations (|ρ|> 0.5) for NN50, pNN50, RMSSD, SD1 
and HF, and Repeated Measures Correlation analysis showed strong 
correlations (|ρ|> 0.5) for SD1, RMSSD, SD1/SD2, pNN50, and rSDRM. 
The GZA showed significant differences between groups for NN50, 
rVLF, LF, and rHF. Areas under the curves were < 0.7.
Conclusion. Progressive central hypovolemia is well reflected by HRV. 
Several parameters also showed a significant reaction in mild central 
hypovolemia already. HRV analysis could thus be helpful in the detec-
tion of otherwise occult hemorrhage. However, its diagnostic value 
to assess patients individually seems to be limited based on the GZA 
because of explicit interindividual variability.
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Introduction. Patients with severe SARS-CoV2 pneumonia admitted 
to intensive care units (ICUs), developed various cardiovascular com-
plications, including: arrhythmias (16–44%), acute myocardial injury 
(AMI) (22–33%), shock (30.6%) and acute heart failure (10%) among 
others[i],[ii],[iii], probably related to the inflammatory and prothrom-
botic response itself against infection[iv],[v]. 67% of those patients 
required vasopressors and, in some cases, had a mortality as high as 
67%[vi],[vii]. Characteristically these patients developed elevation of 
different inflammatory markers, cardiac troponin (cTn) which is an 
indicative of AMI, among others. [viii],[ix] For these reasons, the aim of 
our study was to measure the incidence of AMI and to assess it as an 
independent risk factor for 28-day mortality.
Methods. Observational cohort study that included consecutive 
patients with diagnosis of severe SARS-CoV-2 Pneumonia, admitted 
to the intensive care unit (ICU) at Joan XXIII University hospital in Tar-
ragona, Spain, during 11 months. The data were collected during the 
first 72 h at ICU admission.

AMI: defined by an increase in high-sensitivity troponin (hs-cTn) > 99th 
percentile upper-Reference limit (> 47 ng/L).
Results. We included 181 patients with severe SARS-CoV2 Pneumonia. 
The median age was 65  years and 71.3% were male. The most coex-
isting conditions were overweight (50.3%), obesity (33.1%), hyperten-
sion (47%), diabetes (23.8%) and cardiovascular disease (13.2%). 85,6% 
received mechanical ventilation (MV) and 69% received norepineph-
rine. 89% of patients had cardiovascular complications, that included 
isolated hypotension (45.9%), shock (20.4%), arrhythmias (59,7%) and 
acute kidney injury (AKI) (26%). The 28-day mortality was 16%, ICU stay 
median of 17 days (IQR 9–31) and median duration of MV of 15.5 days 
(IQR 7–28). We collected troponin levels in 77.3% (140/181) of patients 
and 21.4% (30/140) developed AMI.
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Patients with AMI had a significant association with history of cardio-
vascular disease (36% vs 5%; p = 0.03), protein C-reactive (21.8  mg/
dL vs 12.5  mg/dL, p = 0.016), D-dimer (1099  ng/mL vs 606  ng/mL, 
p = 0.001), N-terminal pro-B-type natriuretic peptide (2287 pg/mL vs 
235  pg/mL, p = 0.001), as well as shock (43.3% vs 16.4%, p = 0.002), 
left ventricular failure (31% vs 3.1% p = 0.001), AKI (43.3% vs. 24.5%, 
p < 0.043), MV requirement (100% vs. 85.5%, p = 0.026) and 28-day 
mortality (30% vs 12.7%, p = 0.024).

AMI was independently associated with 28-day UCI mortality in a 
survival multivariate analysis with HR 5.4 (95%CI 1.9–14.9). (Fig. 1).
Conclusion. AMI is a common condition among patients with 
severe SARS-CoV-2 pneumonia, and it is associated with a severe 
inflammatory response as well as a higher risk of organ failure and 
ICU 28-day mortality.
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Introduction. Vital sign changes have been leveraged to model risk 
of hypotensive events in intensive care unit (ICU), allowing medi-
cal intervention prior to the onset of hypotension [1]. Hypotension 
strongly correlates with morbidity and mortality in intensive care 
patients [2], however its physiologic signatures are highly hetero-
geneous. Understanding inherent diversity in hemodynamic state 
evolution towards crisis could guide effective individualized medical 
treatment. We developed a machine learning model to identify dis-
tinct pre-hypotension hemodynamic evolution patterns.
Methods. The risk score and associated hypotension alerts were 
generated using a random forest model trained to predict hypoten-
sion [1] in the publicly available MIMIC-III dataset [3]. K-means clus-
tering, an unsupervised machine learning algorithm, was performed 
on predicted risk trajectories from individual subjects in the hour 
prior to a hypotension event. The number of clusters was selected 
by measuring the stability of the results on a left-aside set of 718 
patients (first hypotension event 1.58  days (std 1.85) after the ICU 
admission) over multiple bootstrapped iterations of the algorithm. 
Optimally stable clusters were then studied on the validation set 
constituted of 724 patients (first hypotension event 1.66  days 
(std 1.98)), then their clinical characteristics were analyzed by 
using Kruskal–Wallis test for continuous and χ2  test for categorical 
variables.
Results. Three risk trajectory clusters were identified (Fig. 1): persis-
tent-high (203 subjects), moderate (336), and late-rising (185), each 
with distinctive clinical characteristics. For instance in the persis-
tent-high group, in-hospital mortality was higher (56.2% vs 27.4 and 
24.9%—p-value < 0.001) and had different etiology for hypotension 
and outcomes (septic shock—31.0% against 19.9 and 20.0%, cardio-
genic shock—15.3% against 8.9 and 3.8%, and elevated creatinine 
level—49.3% against 36.7 and 51.0%—prior to the first event of 
hypotension) compared to the other two clusters.
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Fig.  1. Phenotypes of risk evolution prior to the first hypotension 
event

Conclusion. Phenotyping evolution of risk could help understand 
complex disease progression. Continuous phenotype-based clas-
sification would also inform individualized and timely interventions 
to mitigate upcoming intensive care crises, especially in late-rising 
patients.
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Introduction. The benefit of thrombolysis (Th) in patients with 
intermediate-risk pulmonary embolism (PE) has never been strongly 
established. Thrombolytic therapy may reverse immediately right ven-
tricle pressure overload. Conversly, it remains unclear whether it may 
improve the early and long-term clinical outcome of patients with 
intermediate-risk PE. Otherwise, the increased risk of major bleeding 
has outweighed the clinical benefit of Th according to the referring 
study on this subject.
Objectives. We aimed:
To assess near-term benefits and the safety of Th in comparison with 
conventional treatment.
To evaluate the late impact of reperfusion for survivors of acute PE.
Methods. In a retrospective single-center study, we compared throm-
bolytic plus heparin with heparin in normotensive patients with inter-
mediate-risk PE.
Patient with normotensive PE was eligible if imaging (echocardiogra-
phy or computed tomography) showed ventricular dysfunction and/
or myocardial injury (indicated by a positive test for cardiac troponin).
The primary outcome was death within 30 days after hospitalization. 
The main safety outcome was major bleeding.
For survivors of acute PE, we assessed the impact of thrombolysis on 
long-term symptoms, functional limitations and echocardiographic 
parameters.

Results. A total of 175 patients with intermediate-risk PE were 
enrolled in this study. Of this group, 65 patients received thromboly-
sis + heparin (G1) and 110 patients were treated with heparin only 
(G2).
The 30-day all-cause mortality was 15,4% for G1 versus 29% for G2; 
p = 0.034.
Major bleeding at 7 days was presented in 3.1% in G1 versus 4.5% in 
G2; p = 0.632.
Hemorrhagic stroke occurred in one patient in Th group and 2 patients 
in heparin group; p = 0.514.
At follow-up examination of survivors, persistent dyspnea was 
reported in 51% for G1 versus 44% in G2; p = 0.287. Echocardiography 
(performed in 20 patients of G1) revealed significant decrease in pul-
monary hypertension (36.5 [30–40] vs 53.5 [40–55] mmHg; p ≤ 10–3). 
Computed tomography (performed in 24 patients of G1) revealed a 
significant decrease in the obstruction index of Qanadli [1], thrombus 
had completely disappeared in 13 patients.
Conclusion. Well-conducted thrombolytic therapy is efficient in terms 
of mortality in patients with intermediate-risk PE with no significant 
risk of major bleeding. Thrombolytic treatment did not appear to 
reduce residual dyspnea.
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Introduction. Right ventricular dysfunction (RVD) is common in patients 
with ARDS [1], but is difficult to define. European studies define RVD 
as RV dilation [1], whereas American Echocardiography societies use 
impaired RV systolic function [2]. It is unknown which of the two more 
closely associates with mortality in ARDS, including those with COVID-19.
Objectives. To assess whether RV dilation or systolic impairment is asso-
ciated with mortality in patients with COVID-19 ARDS.
Methods. This is a single centre retrospective cohort study of patients 
with COVID-19 ARDS undergoing invasive ventilation that received a 
transthoracic echocardiogram (TTE) between March–December 2020. RV 
dilation was defined as RV:LV end-diastolic area (RV:LVEDA) > 0.6, RV sys-
tolic impairment as fractional area change (RVFAC) < 35% or tricuspid 
annular plane systolic excursion (TAPSE) < 17  mm. Correlation between 
TTE parameters and clinical variables was assessed. Patients were classi-
fied into those with RV dilation, RV systolic impairment and RV dilation 
with systolic impairment and multivariate logistic regression analysis 
(MVLRA) was performed.
Results. 172 patients were included, aged 59  years (IQR 49–67), with 
mostly moderate ARDS (n = 101; 59%). RVFAC correlated with blood gas 
and ventilatory parameters, whereas RV:LVEDA correlated with urine out-
put (Fig. 1). Ninety-day mortality was 41% (n = 70); 49% in patients with 
RV dilation, 53% in RV systolic impairment and 72% in RV dilation with 
systolic impairment. The RV dilation with systolic impairment phenotype 
was independently associated with mortality after MVLRA (OR 3.11 [95% 
CI, 1.15–7.60]) but either disease state alone was not.
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Conclusion. Combining the European and American definitions of RVD 
identified the RV phenotype with the strongest association with mortal-
ity. This may be because it combines pulmonary pathophysiology (asso-
ciated with RV systolic impairment) with renal dysfunction (associated 
with RV dilation).
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Introduction. Timely recognition of cardiorespiratory instability 
(CRI) in monitored patients should reduce preventable morbidity 
and mortality. However, high rates of false alarms due to threshold-
based exceedance alerts in continuous vital signs (VS) monitoring 
causes alarm fatigue.1 We previously showed that machine learning 
(ML) featurization, trending, and phenotyping of multi-channel VS 
time series data (1/20 samples/sec) using random forest (RF) classifi-
ers distinguished real alerts from artifactual anomaly,2–3 but classi-
fication performance remained suboptimal for SpO2 and respiratory 
rate alerts.
Objectives. We evaluated the incremental gain in online clas-
sification performance of real vs. artifact VS alerts by using higher 
sampling frequency and adding waveform-based signal quality indi-
cators (SQI).
Methods. We used a multi-expert, multi-tier ground truth anno-
tated database from our prospective observational study of con-
secutive patients admitted to a 16-bed surgical-trauma step-down 
unit. High-fidelity waveform VS data (60-250  Hz) with correspond-
ing VS numeric time series (1 sample/sec) were linked to electronic 
health record (EHR) data. VS time series were screened for potential 
CRI alerts of VS data based on values exceeding a predetermined 
threshold over a 5-min window. The alerts were then manually adju-
dicated by two expert clinicians as real CRI vs. artifact after review-
ing available waveform and EHR data. Disagreements were resolved 
by committee consensus. Next, at each VS threshold exceedance, 

our online models featurized data over the preceding 3-min window 
and every 20-s increment for 180  s into the exceedance using sta-
tistical and variability metrics of the multi-channel VS series, as well 
as several SQI of waveform data (e.g. ECG and PPG sample entropy 
computed every 3  s). All features were fed into a RF classifier with 
hyperparameters optimized over a grid search of 64 combinations 
(CMU Auton Lab RF, C language).
Results. Our sample yielded 665 CRI alerts from 47 unique admis-
sions with adjudicated artifact rates of 30% and 26% % for SpO2 and 
respiratory rate alerts respectively. Adding SQI features boosted the 
online random forest classifier performance from an area under the 
receiver operating characteristic curve of 0.901 to 0.943 (p = 0.048, 
DeLong’s test) for predicting real SpO2 alerts, and from 0.897 to 0.957 
(p = 0.009) for real respiratory rate alerts using leave-one-subject-out 
cross-validation. Simulated online testing of our model suppressed 
93% of the 32,340 nurse-set threshold-based bedside alarms observed 
in 12,022 h of continuous monitoring data.
Conclusion. Increasing sampling frequency and adding simple SQI 
metrics boosts online performance of ML-based classifiers for real-
time discrimination of real CRI vs. artifact alerts. Embedding such mod-
els in monitors may improve alert accuracy and reduce alarm fatigue.
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Introduction. COVID-19 infection has been associated with 
increased incidence of deep venous thrombosis (DVT) and pulmo-
nary embolism (PE) in critically ill patients even among those receiv-
ing thromboprophylaxis (1, 2), questioning the need of higher low 
molecular weight heparine (LMWH) doses. However, limited evi-
dence exists regarding the efficacy and safety of this therapeutic 
approach.
Objectives. The aim of this study is to evaluate the efficacy and safety 
of intermediate dose LMWH in critically ill COVID-19 patients. The main 
outcomes are the incidence of DVT, PE and bleeding events during 
Intensive Care Unit (ICU) hospitalization.
Methods. This is an ongoing prospective, observational study started 
in January 2021 in a public hospital ICU. Upon admission patients were 
screened with intensivist-performed compression ultrasonography 
study (IP-CUS) for proximal lower extremity DVT. Patients with diagno-
sis of DVT or PE on admission were excluded. Thrombosis and bleed-
ing risk were assessed by Padua and Improve scores respectively (3, 
4). Enoxaparine was administered at an intermediate dose based on 
National COVID-19 recommendations (6). LMWH activity was evalu-
ated by anti-Xa assay. Repeat IP-CUS were performed at days 7 ± 2 
and 14 ± 2. Computed tomography pulmonary angiogram (CTPA) was 
performed in cases of high clinical suspicion of PE. Bleeding complica-
tions were evaluated by WHO bleeding scale (5).
Results. Sixty one consecutive patients (40 male) were eligible with 
a median age of 67  years. Most of the patients (93%) had at least 1 
comorbidity or were obese; 53 (87%) were mechanically ventilated. 
The median anti-Xa activity was 0,7 (0,5–1). In 20 patients the initial 
dose of LMWH was reduced due to increased (> 1,0) anti-Xa activity (5 
patients), bleeding (13 patients), while in 1 patient it was replaced with 
fondaparinux due to heparine-induced thrombocytopenia.
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Follow-up evaluation with IP-CUS showed DVT in 2 patients. Twenty-
nine (47%) patients were screened with CTPA at a median of 6  days 
after ICU admission and 2 of them developed PE. One among them 
had both DVT and PE. In total 3 patients (5%) presented thromboem-
bolic events (DVT and/or PE).
Bleeding was observed in 28 patients (46%), 20 of these events 
were classified as ≥ grade 2 WHO bleeding scale. Ten patients (16%) 
required ≥ 1 red blood cell transfusion and 1 died due to bronchial 
hemorrhage. Patients with bleeding complications had significantly 
(p < 0.05) increased mortality (43%) compared with those without 
haemorrhagic events (12%), as well as prolonged median ICU length 
of stay (15 vs 8 days, p < 0.05). Severe bleeding (≥ grade 3) was signifi-
cantly associated (p = 0.03) with concurrent dual antiplatelet therapy.
Conclusion. Administration of intermediate-dose LMWH may be 
effective for the prevention of DVT and PE. However, the increased 
incidence of hemorrhagic complications suggests that LMWH dose 
should be individualized based on anti-Xa activity and thrombosis/
bleeding risk.
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Introduction. Aminoglycoside have been shown to be associated 
in septic patients with an increased incidence of acute kidney injury 
(AKI)(1). However, few data exist on the renal effects of short-course 
adjunctive aminoglycoside therapy in patients with septic shock.
Objectives. The aim of our study was therefore to evaluate, in 
patients with septic shock, without previous risk factor for AKI,the 
effect of the combination piperacillin-tazobactam- Amikacin( PTA) 
vs piperacillin- tazobactam(PT) on the incidence of acute renal 
failure.
Methods. We carried out a prospective randomized controlled 
study in an ICU university hospital, from April 2018 to April 2020 
and included 30 patients of average age 55 + -9  years, weighing 
70 + -5 kg and presenting post operative septic shock whose cause 
was of digestive origin.
We randomized 30 patients into 2 groups: one group receiving 
(PTA) and a second group receiving (PT) alone. SOFA score day 1 
and Apache II score were not different between the 2 groups. Anti-
biotics were given after obtaining a mean arterial pressure(MAP) of 
at least 65 mmHg. Amikacin was administered during 3 days after a 

loading dose of 25  mg/kg/Total body weight and peak blood con-
centration was monitored.
All patients in each group were mechanically ventilated, and 
received crystalloid refill within the first 3  h to achieve an initial 
Pulse Pressure variation (PPV) of 10 mmHg. Invasive arterial pressure 
monitoring allowed continuous measurement of MAP and PPV.
Plasma creatinine level, urine output(UO) in ml / kg / hour,,lactates, 
and hemodynamic parameters (MAP, PPV), were collected in each 
group at day1 and day4 following administration of antibiotic ther-
apy. Incidence of AKI Day14,according KDIGO criteria and day 28 
mortality were evaluated in the 2 groups.
Results. Stastical analysis used Mann Whitney test and results 
expressed as mean +—standard deviation.
We observed, at 96  h, that creatinine level(mg/l) was signicantly 
more elevated in PTA group than in PT group respectively 23 + -5.76 
VS 13.7 + -1.96. P < 0.0001.
Urine output in ml/kg/h during 6 h was also decreased significantly 
in PTA group compared to PT group respectively 43 + -14.2 VS 
82.3 + -6.22 p < 0.0001.
Amikacin peak serum concentration was in the normal 
range > 64 μg/ml.
Hemodynamic parameters(MAP and PPV) and blood lactate level 
were not different between the 2 groups of patients,in the first 72 h 
of septic shock.
Incidence of AKI at day 14 was higher in PTA group than in PT group 
respectively 35%vs15%. Day28 mortality was not different between 
PTA and PT groups respectively 32%vs 30%.
Incidence of AKI and Mortality in PTA and PTgroups

PARAMETERS PT PTA
Creatinine mg/l Day 4 13.7 + -1.95 23 + -5.76 P < 0.0001

CRclearance ml/mn Day4 77.06 + -6.7 48.66 + -12.2 P < 0.0001

UFml/kg/h Day 4 82.3 + -6.22 43 + -14.2 P < 0.0001

Creatinine baseline mg/l 13.1 + -2.01 13 + -2 P < 0.960

Incidence of AKI
Day14%

15% 35%

Mortality Day 28% 30% 32%

Conclusion. This study confirms that adjunction of aminoglycoside 
administered in the first 72  h of septic shock increase the risk of AKI 
without clinical benefit over antibiotic monotherapy in terms of out-
come.Thus, the use of beta lactam-aminoglycoside combination ther-
apy for sepsis should be discouraged.
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Introduction. Corona Virus Disease 2019 (COVID-19) has been 
declared by the World Health Organization as a global pandemic. 
Severe and Critical COVID-19 patients may develop shock from sepsis, 
cardiac injury and other mechanisms. There is limited data on their 
hemodynamic profile, both invasive and non-invasive. As a Cardiology 
Referral Center, different and multiple types of shock are anticipated.
Objectives. To determine the association of clinical and hemodynamic 
profiles to in-hospital Mortality of critical COVID-19 patients admitted 
at the ICU from March 2020 to January 2021.
Methods. COVID-19 confirmed patients admitted in the ICU from 
March 2020 to January 2021 were included. Clinical profile, labora-
tory, inflammatory and tissue perfusion indices were reviewed. Non-
invasive evaluation of hemodynamics by echocardiography and pulse 
contour derived analysis were studied. Patients with central lines were 
evaluated for simultaneous testing of arterial and venous blood gases. 
Cardiac output (CO), cardiac index (CI) and systemic vascular resist-
ance (SVR) was computed by Fick Method. Arterial-to-central venous 
content difference (PCO2 gap) was also computed. Associations with 
in-hospital mortality were determined.
Results. A total of 77 patients were included. Mean age was 61 years 
old with significant proportion having Acute Coronary Syndromes 
and Heart Failure. Acute respiratory distress syndrome was the most 
common complication at 63% followed by Acute Heart Failure at 48%. 
Mortality rate was 56%. Initial SOFA, qSOFA, serum lactate and inflam-
matory markers were predictive of mortality. Mean PCO2 gap was high 
at 9.9 but did not differ significantly between groups. Mean CI was 
2.29 and SVR was 1163, and also did not differ significantly between 
groups. Distributive, cardiogenic and combined shock were signifi-
cantly associated with mortality.
Hemodynamic Profile by Fick’s Method

Total Survival Mortality P-value

Frequency (%); Mean ± SD; Median (IQR)

Cardiac Out-
put (L/min)

3.85 (3.30 to 
6.70)

3.65 (3.34 to 
3.70)

5.09 (3.16 to 
7.64)

0.250

Cardiac Index 
(L/min/m2)

2.29 (1.76 to 
3.55)

1.92 (1.75 to 
2.45)

2.88 (1.78 to 
3.70)

0.329

Stroke Volume 
(mL/kg/
beat)

48.48 (28.58 
to 96.93)

44 (30.91 to 
52.88)

54.12 (24.32 
to 127)

0.506

Systemic 
Vascular 
Resistance 
(dynes-s/
cm5)

1163 (770 to 
1650)

1606 (895 to 
1821)

1098 (703 to 
1597)

0.226

Initial Hemodynamic Profiles

Initial Hemodynamic Profile Total Survival Mortality P-value

Frequency (%)

Distributive Shock 38 5 33  < 0.001

Cardiogenic Shock 28 6 22 0.004

Obstructive Shock 3 0 3 0.251

Multiple Types of Shock 8 1 7 0.002

Conclusion. Hemodynamic alternations from cardiogenic shock and 
distributive shock were frequently observed in COVID-19. Hemody-
namic monitoring, tissue perfusion indices and inflammatory media-
tors were helpful in guiding management.
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Introduction. Evaluation of right ventricular systolic function has 
important prognostic and treatment implications for many clinical 
scenarios. Its quantification should therefore be part of any routine 
examination, although the geometric complexity of the right ventricle 
makes it difficult with traditional echocardiography. The ultrasound 
technique of Strain and Strain Rate, developed to quantify regional 
myocardial function, is less dependent on the geometry of the right 
ventricle and its passive movement. It can provide subclinical right 
ventricular performance information.
Objectives. The purpose of this observational study is to evaluate the 
effectiveness of the longitudinal strain of the right ventricle as an early 
and acute predictor of postoperative right ventricular dysfunction in 
patients undergoing to mitral surgery. The primary endpoint was the 
correlation between pre-operative strain and pre-post delta strain 
with clinical and echocardiographic diagnosis of right ventricular dys-
function. The secondary endpoint was the correlation between strain 
and delta strain LOS in the ICU, ventilation days, trend of the pro-BNP 
and lactate in the first 48  h, incidence of acute renal failure, ICU an 
28 days mortality.
Methods. We collected the data for patients scheduled for mitral sur-
gery. The exclusion criteria was congenital heart disease, other valvu-
lopathies, severe coronary artery disease, age less than 18, pregnancy 
and absolute contraindications to TEE. All the clinical and hemody-
namic parameters were collected at baseline before surgery (T1) and 
at the admission in ICU (T2). In T2 we evaluated clinical and echocar-
diographic diagnosis of right ventricular dysfunction, recorded LOS in 
ICU and in Hospital, mechanical ventilation duration and mortality at 
28 days. TEE parameters were collected both in T1 and T2 and evalu-
ated by a cardiologist offline.
Results. In the cohort of the 27 patients that we enrolled the mean 
pre- and post-operative strain value was respectively -16.44 (sd: 2.99) 
and -11.55 (sd: 3.64) and the mean delta-strain was 4.19 (sd: 3.27). The 
logistic analysis didn’t showed a role of the delta-strain value in the 
onset of right (p = 0.889) or bilateral (p = 0.546) ventricular dysfunc-
tion. The pre-operative strain value alone was very close to statistical 
significance when introduced into the model. In particular, with an 
increase of 1 point in the pre-operative strain value the odds of right 
dysfunction increased by 54.81% (p = 0.053) while the odds of bilat-
eral dysfunction increased by 80.96% (p = 0.058). Hypothetical predic-
tors (such as age, sex, BMI, hypertension, etc.) have been previously 
tested with bivariate analysis without giving any statistical signifi-
cance. No correlation between Strain-Pre or Strain Post and creatinine 
value, hours of ventilation or the number of days in ICU was found. We 
tried to identify a right ventricular strain cut-off predicting the devel-
opment of right ventricular or biventricular dysfunction: a RV strain 
value of -14.98 had a sensitivity of 62.5% and a specificity of 100% in 
identifying right ventricular dysfunction and a sensitivity of 100% and 
specificity of 88.24% for identifying biventricular dysfunction.
Conclusion. Our study, albeit with a limited number, introduces a new 
parameter that could be used in the peri-operative and short-term 
evaluation to identify early patients at risk of postoperative cardiac 
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dysfunction particularly right ventricular dysfunction. The sample we 
analysed seems to confirm our hypothesis on the strain: in fact, by 
analyzing the sample according to the presence of cardiac dysfunction 
(right/left or biventricular) or no dysfunction there is a significant dif-
ference, both in preoperative and postoperative analysis of the strain 
values. These results could, if confirmed in large numbers, support the 
use of this method as a parameter in evaluating the contractility of the 
right and biventricular sections in the immediate perioperative con-
text as a cardiovascular risk stratification. This method, not a Point-of 
-care test, needs the images to be saved, and analyzed later with dedi-
cated software; this could be a limitation of this technology.
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Introduction. The outbreak of 2019 novel coronavirus disease (COVID-
19) began since early December 2019and has been quickly declared as 
a public health emergency by the World Health Organization. Due to 
the hypercoagulable state, blood stasis and endothelial injury, severe 
COVID-19 patients are at high risk to developeither venous or arterial-
thrombo-embolic events (TEE).
Objectives. to estimate incidence, risk factors and outcome of patients 
confirmed COVID-19with TEE or cardiovascular complications (CVC).
Methods. A retrospective analysis was conducted on 200patients 
with COVID-19 hospitalized in ICU Zaghouan’s Hospital between 
24th March 2020 and 31th January 2021.Pulmonary embolism was 

systematically searched in patients with persistent hypoxemia or sec-
ondary respiratory deterioration.
Results. Two hundred patients were enrolled.mean age was 68 years 
[34–92]. Sex-ratio was1.8 and 44% of patients were over 65  years.
Seventy-nine patients (65.3%) were obese (IMC ≥ 30  kg/m2).Mean 
SAPS II, Charlson and APACHE II scores were 28.4 ± 8 [5–42]; 2.8 ± 1 
[0–7]; 7.7 ± 3 [1–27] respectively. Comorbidities were present in 52.3% 
of cases; it was mainly cadiovascular (59%) and diabetes (35.5%)0.182 
Patients were treated with curative anticoagulation and only 18 
patients had preventive one.Forty-nine patients developed TEE and/
or CVC in our study (incidence of 24.5%).Major detectedmanifesta-
tion was pulmonaryembolism (47,1%), it was classified at high risk 
mortality in 20% of cases. Severe cardiac arrythmia and acute coro-
nary syndrome werenoted in 17,4%.The other events were acute limb 
ischemia(4,3%), cerebral stroke (4,3%) and myocarditis(4,3%). Ninety 
one percent of thromboembolic events occurred in previously antico-
agulated patients.Patients who developed TEE and/or CVC were signif-
icantly older (64.9 ± 10 vs 61.3 ± 12.8 years, P = 0.038), more frequently 
active smokers 53%vs 28%, P = 0.02), obese (72%vs 63%, P = 0.049), 
hypertensive (57% vs 43%,P = 0.041) and hypoxemicon admission 
(P/F = 187 vs 269  mmHg, p = 0.036). TEEoccurred mainly at the eight 
hospital day[2–12]. TTE and/or CVC hadworse impact on patient’s clin-
ical course with longer hospital stay (14 days vs 8,p = 0.02), more fre-
quent need to invasive mechanical ventilation ( 52% vs 41%, p = 0.03) 
and highermortality(57% vs 21%,p = 0.01).
Conclusion. Incidence of TTE/CVC in COVID-19 treated with thera-
peutic anticoagulation is high. Our results suggest considering both 
systematic screening of thrombo-embolic complication and early 
therapeutic anticoagulation in severe ICU COVID-19 patients.
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Introduction. Patients with heart failure und left ventricular assist 
device therapy have been shown to have a higher mortality and 
higher risk of worsening of renal function when having higher central 
venous pressure (Tsay et al., 2020).
Acute deterioration of renal function in combination with a reduced 
right ventricular function is associated with a higher one-year mortal-
ity (Borgi et al., 2013).
Objectives. The aim of our retrospective study was to investigate 
whether central venous pressure is a risk factor of higher mortality and 
worsening of renal function despite the use of a temporary right ven-
tricular assist device (temporary RVAD).
Methods. A total of 32 patients received a left ventricular assist device 
(Heart Mate II or HeartWare) AND a temporary right ventricular assist 
device between 2017 and 2020 in our tertiary care centre. Mean central 
venous pressure of each day and daily creatinine levels were correlated 
with 28-day-mortality and analyzed as primary outcome parameters 
during their stay in our intensive care unit. Secondary outcome param-
eters included length of stay, age, gender and duration of temporary 
RVAD therapy. We compared mean CVP levels for each day and highest 
daily creatinine level in the survivor and non-survivor group. For com-
paring the two groups, a two-way ANOVA was calculated.
Results. We included 32 patients in our retrospective cohort analysis, 
5 (15.6%) patients died during the first 28-days. There was no statis-
tically significant difference between length of stay, SAPS3 score or 
age between the groups. Mean CVP in survivors differed significantly 
from mean CVP in non-survivors (p < 0,001). Mean creatinine levels 
were significantly lower in the survivor group than in the non-survivor 
group (p = 0,001). There was no significant difference between the 
two groups concerning time of removal of temporary RVAD 16 days in 
survivors vs 17 days in non-survivors.
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Conclusion. Survivors with left ventricular assist device and tempo-
rary right ventricular assist device have significantly lower CVP values 
compared to non-survivors. Furthermore, they also have significantly 
lower creatinine levels during ICU stay. Therefore, high CVP seems of 
central interest in prediction of mortality and development of renal 
failure in this population. Further analysis of additional parameters 
in patients with temporary RVAD and left ventricular assist device is 
needed.
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Introduction. COVID-19 pandemic has resulted in an increase in the 
number of patients admitted with ARDS. Many will require prone posi-
tioning ventilation (PPV). The use of TTE, a bedside reliable, reproduc-
ible and noninvasive tool to guide hemodynamic management, could 
be altered within long proning sessions.
Objectives. To assess the ability to perform focused, reliable TTE 
examinations on COVID-19 related ARDS patients undergoing PPV.
Methods. This is a single-centre, observational, cross-sectional 
study of patients admitted for ARDS due to COVID-19 pneumonia, 
in a 12-bed MICU in Tunisia during December 2020, using VIVID T8 
echocardiogram. Several frequencies and harmonics were tested. 
The low fundamental frequency (2.4 MHz) was found to provide best 
image quality. TTEs were performed 1  h to 30  min before PPV, then 
repeated in PP after a stabilization period. In supine position, basic TTE 
views have been used.
Prone position was set in proclive 45° using the “swimmer posi-
tion” with a pillow at thoracic level. The operator is positioned to 
the left of the patient and uses his left or right hand to position the 

transducer. The examinations were performed as part of routine clini-
cal assessment.
Results. Eleven patients were included. 8(72.7%) patients were male. 
The mean age was 67.6 ± 9.4 years. 5(45%) were obese. 100% (n = 11) 
were deeply sedated and curarized. PPV ultrasound was performed 
4 to 8 h (mean = 5.8 ± 1.5sd hrs) after PPV setting. In supine position, 
apical four chamber (4C), parasternal long axis (PLAX) and parasternal 
short axis were successfully obtained for the whole cohort, subcostal 
4C and subcostal inferior vena cava (IVC) were obtained in 75% (n = 8) 
of the examinations. The average duration of a scan was 20 ± 10 min. 
PPV ultrasound afforded all apical views and measures. A special view 
dedicated to the IVC was obtained. The dedicated RV and the 4C views 
were obtained in 100% of patient, and the IVC view in 75%(n = 8); the 
PLAX was not visualized in any of the patients (0%). ASE and EACVI 
validated quantitative parameters were used to assess biventricular 
function and volemia.
Conclusion. In the present study, PPV TTE remains simple, rapid and 
provides the required information especially volemia and right ventri-
cle performance.
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Introduction. Acute type A aortic dissection (ATAAD) is a life-threaten-
ing condition requiring urgent aortic surgery. As ATAAD has a myriad 
of clinical manifestations, challenges in the diagnostic process can 
result in initial misdiagnosis, associated with delay in surgical manage-
ment and inappropriate treatment, including antithrombotics, which 
may increase perioperative bleeding and jeopardize the outcome.
Objectives. To determine the rate of initial misdiagnosis in patients 
with ATAAD and the impact on outcome.
Methods. Retrospective study (CPP approval) including all patients 
who underwent urgent surgery (< 48  h) for ATAAD in one tertiary 
referral center from August 2017 to March 2021. We compared 
patients with initially correct diagnosis of ATAAD to those with ini-
tial misdiagnosis, with or without misdiagnosis-induced treatments 
(MDIT). We collected demographics and clinical data, time from ini-
tial medical care to surgery, intraoperative transfusion requirement 
and MDIT including antiplatelets, anticoagulants, thrombolysis and 
coronary angiography. Primary outcome was hospital mortality. Sec-
ondary outcomes included major bleeding (BART study definition[1]), 
transfusion requirement and delay for surgery. Data are presented as 
median [interquartiles] or number (%). Comparisons were performed 
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using Wilcoxon rank-sum tests or Fisher’s exact test. A p-value < 0.05 
was considered statistically significant.
Results. Among 148 patients with ATAAD (males 66%, 68 [57–74] 
years), 67 patients (45%) were initially misdiagnosed (acute coronary 
syndrome in 22 patients (15%), stroke in 16 patients (11%) and pulmo-
nary embolism in 14 patients (9%) (Figure)).

Twenty-seven patients (18%) had MDIT before diagnosis correction: 
44% of them had endovascular intervention (coronary angiography 
or thrombectomy) and all received treatment that interfered with hae-
mostasis: loading dose of antiplatelets in 85% of cases, anticoagulants 
in 70%, thrombolysis in 7%. MDIT resulted in fewer early surgical man-
agements (< 6 h) (p = 0.012). All patients with MDIT had transthoracic 
echocardiography resulting in correction of the diagnosis in 26/27 
patients (96%). MDIT was associated with more major bleeding (table) 
and more intra operative transfusion requirements, including red 
blood cells, fresh frozen plasma and platelet transfusions. Finally, MDIT 
was associated with higher 30-day mortality.

Conclusion. Initial misdiagnosis of ATAAD was a frequent issue 
and led to inappropriate treatment for 18% of patients, resulting in 
increased major bleeding, transfusion requirement, and mortality. 
Echocardiography seems to be an interesting tool for rapid diagnosis 
correction. These results need to be confirmed in further studies.
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Introduction. Cardiopulmonary complications are the main cause 
of death in adults with Sickle Cell Anaemia (SCA). The pathophysiol-
ogy of cardiac dysfunction in SCA is debated. A recent experimental 
study in mice demonstrated that the driver of cardiac abnormalities 

in SCA is ischemic-scattered cardiomyocytes loss [1]. Global longi-
tudinal strain (GLS) measured using speckle tracking echocardiog-
raphy is correlated with microvascular obstruction in other settings. 
Our hypothesis was that repeated evaluation of GLS in patients hos-
pitalized in the Intensive Care Unit (ICU) for Vaso-Occlusive Crisis 
(VOC) would be abnormal in patients with elevated troponin levels.
Methods. This is an observational prospective study in a 25-bed 
ICU. We prospectively recruited consecutive patients presenting 
with VOC. Exclusion criteria were age < 18 years, pregnancy, inability 
to consent and poor echogenicity. We recorded GLS and troponin Ic 
level at day-1, day-2, day-3 and end of the ICU stay.
Results. From January to April 2021, we recorded 20 cases of VOC 
in 16 different patients (age: 29 (± 9) years, 50% female, 85% hae-
moglobin SS genotype). The median number of echocardiography 
with GLS measurement was 3 (IQR [2;3]). Patients received morphine 
in 17 (85%) cases and ketamine in 6 (30%) cases. VOC was associ-
ated with acute chest syndrome in 4 (20%) cases and pulmonary 
embolism in 1 (5%) case. The median length of stay in the ICU was 
4 days (IQR [3;4]). GLS (normal value < -16% [2]) was -18,7 (± 2.3)%, 
-17,9 (± 2.0)% and -18,8 (± 2.8)% at day-1, -2 and -3, respectively. It 
was > -16% in 2 (10%), 2 (10%) and 2 (10%) patients at day-1, -2 and 
-3, respectively. Troponin Ic was elevated in only two patients. In one 
of them, troponin Ic was elevated from day-2 to the end of the ICU 
stay and GLS remained normal at any time. In the second patient 
who suffered from pre-existing cardiomyopathy, troponin Ic was 
elevated from day-1 to day-2 and GLS was depressed from day-1 to 
day-3.
Conclusion. In 20 cases of VOC hospitalized in ICU, troponin eleva-
tion was rare and was not related to GLS modification. The study is 
ongoing.
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Introduction. Conventional leads for temporary heart pacing are 
unstable and can be complicated in up to 10% of patients, especially 
in long term provisional pacing. Active fixation leads usually used in 
permanent pacing can be an alternative in prolonged provisional 
pacing.
Objectives. To assess safety and usefulness of active fixation leads for 
prolonged temporary pacing in patients awaiting permanent pacing.
Methods. We included 6 patients who need permanent pacing and 
had coexisting sepsis or infection that contraindicate immediate 
pacemaker implant so they needed prolonged provisional pacing 
until infection resolution.
All patients were implanted with an active fixation lead that was 
connected to an external generator, both usually used in perma-
nent pacing. The lead (Medtronic 5072 58 cm) was inserted by right 
subclavian vein to right ventricle apex where are distally fixed and 
proximally fixed to skin. Generator (St Jude Medical Endurity Core PM 
1152) was also fixed to skin on upper thorax and was reusable for all 
patients and exclusively used for this purpose.
Variables.
Age.
Sex.
Pacing indication.

https://doi.org/10.1056/NEJMoa0802395


Page 227 of 258  ICMx  2021, 9(Suppl 1):51

Prolonged temporal pacing indication.
Days of provisional pacing.
Mortality.
Lead complications.
- Lead dislocation and loss of capture.
- Cardiac perforation.
- Lead infection.
Results. Mean age of patients was 78,00 ± 8,79 years, 3 men and 3 
women.
Pacing indication was high degree atrioventricular block in 4 
patients, synus node disfunction in 1 and other patient with cardio-
genic shock and sustained ventricular tachycardia that needed high 
rate ventricular pacing to control ventricular tachycardia awaiting 
DAI.
Mean days of provisional pacing was 15,50 ± 10,23.
There were no lead complication in any patient. One patient died 
because cardiogenic shock (no attributable to pacing or lead).
Patients with active fixation leads were discharged of ICU in 24–72 h 
to conventional hospitalization and were early mobilizated even 
walking during temporal pacing.

N Age Sex Pacing 
indica-
tion

Pro-
longed 
tem-
porary 
pacing

Days 
tem-
porary 
pacing

mortal-
ity

Lead 
complica-
tions

1 65 W Synus 
dis-
func-
tion

Sepsis 33 N N

2 67 M AV block Fever 11 N N

3 85 M AV block Fever 16 N N

4 82 M AV block Pacemaker 
pocket 
infec-
tion

15 N N

5 84 W AV block Fever 4 N N

6 74 W Ven-
tricular 
tachy-
cardia

Cardio-
genic 
shock

22 Y N

Conclusion. Active fixation leads can be an alternative to conven-
tional leads when prolonged temporary pacing is needed. Patients 
can be early discharged of ICU with temporary pacing as long as 
15 days and benefit of early mobilization.
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Introduction. Cardiogenic shock (CS) is an often fatal condition stem-
ming from some of the most prevalent diseases in the world(1), and 
veno-arterial extracorporeal membrane oxygenation (VA-ECMO) used 
as a rescue therapy for refractory cases is growing in popularity(2). We 
evaluated short-term survival and after a follow-up of 1  year in these 
patients, classified by cause of cardiogenic shock.
Methods. Data was collected prospectively from 2010 to 2021, patients 
with CS having received VA-ECMO were reviewed retrospectively. We 
analysed baseline demographic variables, cause of CS, ECMO character-
istics, complications and global survival (at ECMO weaning, hospital dis-
charge, and after 1 year), using SPSS software, version 26.
Results. We included 102 patients who received 109 VA-ECMO. The 
median age was 54 (interquartile range IQR 42–62), 64% were male. 

Causes of CS were: decompensated advanced heart failure (29%), acute 
myocardial infarction (AMI) (26%), post-cardiotomy, (25%), post-surgical 
pulmonary thromboendarterectomy (PTE) or pulmonary emboslim 
(12%), and acute myocarditis from infectious, toxic or metabolic causes 
(7%).
A peripherally VA-ECMO was established in 86% of cases. The median 
length of ECMO was 192 h (8 days, IQR 5,5–13), median ICU stay 19 days 
(IQR 13–33 days).
The global survival rate during ECMO support was 68%, with 45% of 
patients being discharged home, and all of them were alive one year 
later (all but one who didn’t complete follow up). Patients with reversible 
causes of cardiogenic shock (acute myocarditis, right ventricular failure 
following pulmonary embolism) fared better overall, with a 100% sur-
vival rate.
In 57% of patients with CS secondary to AMI a “bridge to decision” strat-
egy was implemented. Sixty percent were weaned from ECMO, and 44% 
of weaned patients survived. A heart transplantation was made in 86% of 
the survivors of this subgroup.
Patients with CS secondary to acute decompensation of previous cardi-
opathy were usually placed in the “bridge to transplant” category. Out 
of 32 patients, 66% were weaned from ECMO, almost all of them due 
to heart transplantation. Seventy-nine percent of transplanted patients 
were alive at 1 year follow-up. Global survival was of 50%.
VA-ECMO due to right ventricule failure was required after PTE in 9 
patients, and also due to congenital cardiopathy surgery and after pul-
monary embolism. In two PTE cases a VV-to-VA conversion was needed. 
Weaning from ECMO was achieved in 70% patients, and global survival 
was of 42%.
One year after hospital discharge, 100% out of the 42 surviving patients 
were still alive and out of the hospital, and 4 have been discharged but 
haven’t completed 1 year of follow-up.
Conclusion. VA-ECMO offers an effective support tool for these patients, 
achieving favorable results at hospital discharge and after 1  year of 
follow-up.
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Introduction. Dynamic indicators of preload like pulse pressure 
variation (PPV) and stroke volume variation (SVV) have widely been 
shown as the best predictors of volume responsiveness in mechani-
cally ventilated patients. Appropriate and goal directed fluid ther-
apy is a key element of peri-operative haemodynamic management 
especially in patients undergoing high-risk surgery such as thoraco-
abdominal aortic repair. (1) In such patients maintenance of adae-
quate haemodynamic state aiming for optimal tissue perfusion and 
oxygenation is crucial for morbidity and mortality. Several studies 
showed that changes in cardiac afterload and systemic vascular 
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resistance might influence the values of PPV and SVV and their abil-
ity to predict volume responsiveness. However the effect of changes 
in vascular properties on these parameters has not been systemati-
cally assessed so far. Therefore it was the aim of this study to evalu-
ate the ability of PPV and SVV to predict volume responsiveness in a 
experimental model of aortic repair.
Methods. The study was designed as a prospective trial in 18 
domestic pigs. Animals were anaesthetized and mechanically ven-
tilated. A micro- tip catheter was placed in the right femoral artery 
for blood pressure recordings and calculation of pulse pressure vari-
ation. An ultrasonic flow-probe was placed around the descending 
aorta for measurement of aortic flow and calculation of stroke vol-
ume variation. 4 consecutive volume loading steps, each consisting 
of 6 ml/kg bodyweight hydroxyethyl starch, were performed under 
baseline conditions and repeated 6  h after hybrid aortic repair. 
Hybrid aortic repair was performed using a hybrid graft consisting 
of a thoracic stent and open re- insertion of the abdominal and ili-
acal branches. An increase in stroke volume > 10% was considered 
as a positive volume response. The area under the ROC Curve (AUC) 
was used as a marker of predicting ability.
Results. PPV showed a AUC of 0.854 before and 0.768 after aor-
tic repair. The AUC for SVV was 0.846 before and 0.779 after aortic 
repair. For PPV the cut- off values were significantly higher after aor-
tic repair. For SVV cut- off values no significant difference could be 
distinguished.
Conclusion. Pulse pressure variation and stroke volume variation 
are able to properly predict volume responsiveness after thoraco-
abdmonial aortic repair. The cut-off values for pulse pressure varia-
tion change significantly after aortic repair.
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Introduction. In cardiac intensive care patients, cardiac output (CO) is 
often an important clinical variable to guide treatment. For determina-
tion of CO, the thermodilution method is routinely used in many inten-
sive care units (ICUs), but CO can also be assessed in a noninvasive 
approach by the indirect Fick principle.
Objectives. To describe the relationship between two methods of CO 
determination in comatose patients admitted to a cardiac ICU.
Methods. A prospective method-validation study for quality insur-
ance was performed between April and August 2020. We included 
all patients admitted to the cardiac ICU, who were unconscious, 
mechanically ventilated and already had a pulmonary artery catheter 
for hemodynamic monitoring. We measured CO with thermodilution 
(PAC_CO) and indirect Fick principle (Fick_CO) simultaneously. Results 
were compared with linear regression and Bland–Altman plots. For 
Fick_CO, we used CARESCAPE Respiratory Module (GE Healthcare).
Results. We included 24 patients with a mean age of 61 (± 11) years, 
86% were men and 80% percent were resuscitated, comatose cardiac 

arrest patients. Echocardiography excluded significant intracardiac 
shunts and valvular disease in all patients. 50% of the patients were 
undergoing targeted temperature management at 36C at the time of 
measurements. We repeated the measurements in the same patients 
on day 2 and 3 if possible and ended up with a total of 41 paired meas-
urements. Average PAC_CO was 4.96 (± 1.77) L/min. and Fick_CO was 
7.89 (± 1.97) L/min., with a mean bias (PAC_CO lower) of -2.97 L/min 
(with 95% limits of agreement of 0.29 to -5.66) L/min. Examining the 
Bland–Altman plot, accuracy seem constant in all ranges of CO (fig-
ure). A statistically significant correlation was found between Fick_CO 
and PAC_CO (R2 = 0.53), p < 0.0001).
Conclusion. CO measured with the indirect Fick principle correlated 
significantly with CO measured by thermodilution. However, there was 
a significant mean bias of 2.5 l/min. Future studies should address this 
issue, and if the results can be reproduced, a correction factor can be 
implemented making the indirect Fick principle a possible alternative 
to thermodilution.
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Introduction. Resuscitation of circulatory shock after cardiac sur-
gery is complicated by the absence of an absolute endpoint of tissue 
hypoxia, rendering patients susceptible to over- and under resusci-
tation. A novel non-invasive bedside measurement technique ena-
bles measurement of the oxygen tension at the mitochondrial level 
(mitoPO2), measuring tissue oxygenation downstream [1,2]. Therefore, 
mitoPO2 might be a more accurate marker of tissue hypoxia in post-
operative cardiac surgery patients.
Objectives. To investigate the kinetics of mitoPO2 compared to lac-
tate in critically ill postoperative cardiac surgery patients.
Methods. We prospectively obtained repeated measurements in 
9 critically ill patients after cardiac surgery with cardiopulmonary 
bypass. During the first 6  h of ICU admission, hourly mitoPO2 meas-
urements on the shoulder were obtained using the COMET monitor 
(Photonics Healthcare, Utrecht, Netherlands)  on skin primed with an 
ALA containing patch (Alacare, Photonamic, Wedel, Germany). Concur-
rently, arterial blood gasses were drawn. Reported mitoPO2 values are 
the mean of 30 measurements with a frequency of 1 Hz at one time 
point. Delta lactate at each time point was calculated as the percent-
age increase in lactate compared to directly at ICU admission. A linear 
mixed model was used to assess the correlation of mitoPO2 with delta 
lactate and adjust for repeated measures.
Results. In 2 patients, measurements were not possible due to a tech-
nical error. Of the remaining 7 patients, median age was 70 years (IQR 
69–73), 5 were male. All patients presented to the ICU on mechanical 
ventilation, median dose of vasopressors was 0.10  μg/kg/min (IQR 
0.03–0.17). Median time on cardiopulmonary bypass was 120 min (IQR 
75–165).
At ICU admission, median mitoPO2 was 45 mmHg (IQR 30-80 mmHg) 
and decreased to 14  mmHg (IQR 4-28  mmHg) after 6  h (p < 0.05). 
Concurrently, median lactate increased from 1.4 to 2.3 mmol/l at 6 h 
after admission (p < 0.05). The nadir in mitoPO2 (median 7.8  mmHg) 
occurred 36 min prior to the occurrence of peak lactate levels (median 
2.3  mmol/l). Furthermore, mitoPO2 showed a significant negative 
correlation (coefficient -1.1 with, 95% CI -0.3, -1.4) with delta lac-
tate when fitted using a linear mixed model (n = 28 measurements). 
When mitoPO2 of 1 h prior to delta lactate was fitted, the correlation 
coefficient of the linear mixed model improved: -1.88 ( 95% CI: -1.89, 
-1.87), signifying that approximately for every 10  mmHg decrease in 



Page 229 of 258  ICMx  2021, 9(Suppl 1):51

mitoPO2, lactate was increased with 20% compared to baseline in the 
next hour.
Conclusion. These preliminary results suggest that a decrease in 
mitoPO2 precedes increases in lactate levels and may therefore be 
useful for early detection of tissue hypoxia in ICU patients after cardiac 
surgery.
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Introduction. Critically ill patients are frequently subject to metabolic, 
ischemic, or neurohormonal stressors, and are therefore particularly 
at risk for cardiac arrhythmias. There is evidence of a high incidence 
of arrhythmias in patients with non-cardiovascular diseases, such as 
sepsis, chronic obstructive pulmonary disease and acute renal dys-
function. Cardiac arrhythmias in critically ill patients are most likely an 
indicator of severity of preexisting critical illness.
Objectives. To assess the incidence of new-onset cardiac arrhythmias 
among patients admitted in surgical ICU as well as associated risk 
factors.
Methods. A retrospective observational study conducted at Aga Khan 
University Hospital. Patients admitted to Surgical ICU from January 
2018 till December 2019 were included.  The medical record num-
bers of all patients admitted in surgical ICU (Jan, 2018 to Dec, 2019) 
were obtained from SICU case log entries and reviewed. Patients` and 
healthcare providers` identification were kept confidential. Data was 
analyzed using SPSS version 19.
Results. Only 13/1076 patients included in the study had cardiac 
arrhythmias during their stay in Surgical ICU. Among all patients with 
arrhythmias (n = 13), atrial fibrillation was the most common type 
of arrhythmia (53.8%, n = 7).  The study found higher occurrence of 
arrhythmias among the patients in the age category of 66  years or 
above (4.6%, n = 8) and when compared to younger patients with 
age categories 18-40  years (0.3%,n = 2) and 41 -65  years (0.3%,n = 3) 
respectively(p-value < o.o5).  Similarly, arrhythmias was higher among 
patients who had relatively prolong ICU stay and post-operative status 
as the primary cause of ICU admission.
Conclusion. Occurrence of cardiac arrhythmias is relatively low 
among patients admitted to surgical intensive care patient popula-
tion. Patients age (> 65 years), prolong ICU stay, post-operative status 
are positively associated with development of cardiac arrhythmias 
among critically ill patients admitted in surgical ICU.
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Introduction. Endothelial hyperpermeability following hemorrhagic 
shock (HS) [van Leeuwen ALI, 2020] contributes to multiple organ 
failure, in particular acute kidney injury. An important molecular con-
troller of endothelial permeability is the angiopoietin/Tie2 system 
[Parikh SM, 2017]. We have previously shown that during HS, Tie2 
gene expression is reduced and that therapeutically targeting Tie2 
reduced microvascular leakage following HS [Trieu M, 2018]. Interest-
ingly, female sex is associated with a lower in-hospital mortality rate 
following severe HS [Pape M, 2019], however, little is known regarding 
potential sex-related differences in functional regulation by the angi-
opoietin/Tie2 system.
Objectives. To investigate whether there are differences in renal 
edema formation as a consequence of reduced Tie2 expression 
between male and female mice.
Methods. Male and female adult heterozygous Tie2 knockout [Jong-
man RM, 2019] (Tie2 ± , exon 9 deletion), and healthy wild type (WT) 
mice were sacrificed (n = 9–12 per group). Renal edema formation was 
determined by wet/dry ratios. Renal gene expression levels and circu-
lating levels of angiopoietin-1 (ang-1), angiopoietin-2 (ang-2) and Tie2 
were quantified using RT-qPCR and commercially available ELISA kits, 
respectively.
Results. In healthy WT mice, plasma levels of ang-1 were similar 
(P > 0.99), whereas ang-2 levels were 47% higher (P < 0.05) and levels 
of soluble Tie2 20% lower (P < 0.0001) in females compared to males. 
No differences were found in renal wet/dry ratio between WT males 
and females. However, in WT female mice, higher levels of renal gene 
expression levels were observed for ang-1 (42% increase, P < 0.0001), 
ang-2 (336% increase, P < 0.0001) and Tie2 (72% increase, P < 0.0001) 
compared to healthy males.
Genetic reduction of Tie2 did not affect circulating ang-1 or ang-2 lev-
els in both sexes, whereas soluble Tie2 levels were lower in both sexes 
when comparing mice with reduced Tie2 expression to healthy WT 
mice (males: 43% lower, females: 50% lower, both P < 0.0001). Inter-
estingly, in males, genetic reduction of Tie2 was associated with an 
increase in renal wet/dry ratio by 30% compared to healthy WT mice 
(P < 0.01), whereas in females this change was not observed (P > 0.99). 
Genetic reduction of Tie2 resulted in a 48% reduction in Tie2 gene 
expression levels in males and 60% reduction in females vs WT con-
trols (both P < 0.01), but did not affect the expression of ang-1 or ang-2 
mRNA in kidneys compared to healthy mice.
Conclusion. Gene expression and plasma protein levels of the angi-
opoietin/Tie2 system differ between healthy male and female mice. 
Genetic reduction of Tie2 expression is associated with increased renal 
edema in male, but not in female mice, suggesting that Tie2-mediated 
vascular integrity is of particular importance in males. Future research 
should elaborate on the role of Tie2 in sex-related responses to HS and 
investigate whether these differences in underlying mechanisms may 
be translated into sex-specific treatment strategies in HS patients.
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Introduction. In patients with severe COVID-19 ARDS development of 
pulmonary artery hypertension (PAH) in combination with right ven-
tricular hypertension might be one of the key features associated with 
a worse prognosis (1,2). Until now, continuous long term measure-
ment of right ventricular pressures (RVP´s) was not available.
Objectives. We continuously measured RVP´s and the estimated dias-
tolic pulmonary artery pressure (ePAD) as an indicator for left heart 
failure (3) for up to 30  days in mechanically ventilated patients with 
severe COVID-19 ARDS to detect and treat right ventricular and pul-
monary artery hypertension using a transcutaneous inserted right 
ventricular pressure probe.
Methods. We retrospectively evaluated RVP´s and the ePAD meas-
ured in 30 mechanically ventilated COVID-19 ARDS patients between 
October 1st  2020 and March 31st  2021. Median recording time was 
22  days (range 7–30).  In all patients CorLog Probe 1P, (emka MEDI-
CAL GmbH, Aschaffenburg, Germany), a wireless high fidelity pressure 
measurement system with a non metallic probe of 1.1  mm diameter 
using Fluorinert® as transmission fluid, has been used for continuous 
RVP measurement.  We retrospectively divided the patients into two 
groups, survivors and non survivors based on their 60  day mortality. 
Primary outcome variables were the values of RVP´s and the ePAD over 
time after insertion of the RVP probe. Comparison of pressures over 
time within each group was done by a linear mixed effect model, pres-
sure data at day 1 and on the last day of the probe in place, were com-
pared between the two groups by using the Student’s t-test.
Results. There was no difference in biometrical and clinical data 
between survivors and nonsurvivors. There was a significant decrease 
in systolic right ventricular pressure (RVSP) over time in the survivors 
(estimate: -0,38; 95% CI: -0,59–-0,17; p < 0,001)  but not in the non 
survivors. 16/22 survivors and 7/8 non survivors received sildenafil 
orally, one survivor received additionally inhaled nitric oxide and one 
survivor and one non survivor each inhaled iloprost. RVSP was sig-
nificantly lower on the first and the last measurement day in the sur-
vivors compared to the non survivors (day 1: 38 vs. 46, p = 0.036; last 
day: 36 vs. 51, p = 0.006 survivors vs. non survivors, respectively). On 
the last measurement day both right ventricular pressure amplitude 
(RVPAMPL, 31 vs. 38, p = 0.027) and ePAD (22 vs. 31, p = 0.043) were 
significantly lower in the survivors compared to the non survivors.
Conclusion. RVSP and RVPAMPL both were significantly lower in the 
survivors compared to the non survivors with a significant decrease 
in RVSP over time in the survivors suggesting successful lowering by 
pulmonary vasodilators. The ePAD as an indicator of left heart failure 
was significantly higher in non survivors compared to the surviv-
ing patients. The use of continuous long-term monitoring of RVSP 
and ePAD might enable early therapy of right and left heart failure in 
patients with severe COVID-19 ARDS.
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Introduction. The fluid challenge is the most commonly performed 
bedside hemodynamic intervention in functional hemodynamic mon-
itoring. Echo parameters measured on the left side of the heart are 
usually used at the bedside as dynamic indexes of fluid responsiveness 
and are evaluated before and after leg raising: Left Ventricular Outflow 
Tract Velocity Time Integral (LVOT VTI), Stroke Volume Index (SVi), Car-
diac Index (CI). No parameters, from the Right Ventricle (RV), as Right 
Ventricular Outflow Tract Velocity Time Integral (RVOT VTI), Tricuspid 
Annular Plane Systolic Excursion (TAPSE), Pulmonary Artery Systolic 
Pressure (PASP), Right Ventricular S’ Tissue Doppler Imaging (RV S’TDI), 
have been used so far to estimate the fluid responsiveness and no data 
are available to predict the positive effect of a fluid challenge.
Objectives. To compare the Right Ventricolo-Arterial Coupling (RVAC) 
as TAPSE/PASP and S’/PASP ratio in responsive or not responsive 
patients at leg raising.
Methods. 20 consecutive medical patients (mean age 62 ± 19 years), 
hospitalized in the ICU of Sandro Pertini Hospital from March to May 
2021 were enrolled. History, clinical features, echocardiographic base-
line exam, and echo parameters (LVEF, LVOT VTI, SVi, RVOT VTI, CI, 
TAPSE, PASP, RV S’) pre-and post- leg raising were recorded.  Patients 
were divided into two groups based on the fluid responsiveness (LVOT 
VTI max-LVOT VTI min/LVOT VTI mean > 15% responders; < 15%, not 
responders).
Results. Responder patients were 9 of 20 (44%). The cardiovascular 
risk factors considered in both group were the same and no differ-
ence was found between baseline echo parameters. The mean LVEF at 
admission was 40% in both groups. Compared to the non responder 
group, responder patients had a lower TAPSE (18,4 ± 1,4 vs 21,9 ± 2,98; 
p < 0,05), higher PASP (35,7 ± 9,2 vs 29,6 ± 8,2; p = 0,18) and RV S’ 
lower (12,75 ± 3,63 vs 14,03 ± 1,83 p = 0,38). TAPSE/PASP and S’/PASP 
were significantly lower (0,55 ± 0,17 vs 0,78 ± 0,22; 0,36 ± 0,39 vs 
0,50 ± 0,14; p < 0,05).
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Conclusion. Right ventricolo-arterial coupling expressed as TAPSE/
PASP and S’/PASP, is a promising predictor of fluid responsiveness at 
leg raising challenge maneuver.
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Introduction. Low serum pH values have been associated with abnor-
mal enzymatic function, hypotension, arrhythmias, and impaired oxy-
gen delivery [1]. While it is widely recognised that acidaemia results in 
hemodynamic compromise, its effect on cardiac contractility have not 
been extensively investigated in humans [2, 3].
Objectives. To establish the relationship between arterial pH and car-
diac function measured by transpulmonary thermodilution in critically 
ill adults.

Methods. In this prospective cross sectional observational study, we 
included all mechanically ventilated adults admitted to 6 different 
ICUs in the UK between May 2018 and March 2019 and requiring car-
diac output monitoring. Patients with arrhythmias, severe valvulopa-
thies, or on extracorporeal circulation were excluded.
Invasive hemodynamic monitoring in these patients was initiated at 
the discretion of the treating physician, using transpulmonary ther-
modilution technique with integrated pulse contour analysis (Pulse 
Contour Cardiac Output technology PiCCO®). This involved placement 
of a central venous catheter into superior vena cava, either via inter-
nal jugular or subclavian route, and an arterial catheter into the femo-
ral or axillary artery. The cardiac index (CI), stroke volume index (SVI), 
global ejection fraction (GEF), and maximal left ventricular contractility 
(dPmax) were obtained using PiCCO® and selected biochemical and 
physiological parameters were recorded in all patients at the lowest 
measured serum pH during their ICU stay.
For the analysis, we dichotomised patients using a pH value of 7.28, 
which was the median of the lowest pH recorded for each patient and 
compared the hemodynamic variables in both groups. We also have 
performed a regression analysis with the dichotomised pH as the pre-
dictor variable and the indices derived from PiCCO® as the outcome 
variables.
Results. We included in this study 297 patients with a median age 
59  years old (IQR 49–71). Patients in the low pH group (< 7.28) had 
significantly lower mean arterial pressure (68 vs 76 mmHg, p < 0.001), 
higher heart rate (104 vs 88 b/min, p < 0.001), and higher serum lactate 
(4.5 vs 1.6 mmol/l, p < 0.001). We also found a significant difference in 
the 28 days mortality between groups (60.3 vs 25.4%, p < 0.001). The 
duration of the inotropic support, transfusion requirements, and the 
volume of crystalloids administered in the ICU were similar in both 
groups. However, the adjusted linear regression analysis did show that, 
with lower pH using a cut-off value of 7.28, a significantly lower stroke 
volume associated with an inadequately higher heart rate for mainte-
nance of cardiac output as well as lower values for GEF, CFI and CPI.
Conclusion. Acidaemia is associated with significant impact on hemo-
dynamic variables in critically ill patients hospitalised in the intensive 
care unit.
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Introduction. Myocarditis defines a diverse range of pathologies caus-
ing direct damage to cardiac myocytes, including autoimmune, infec-
tive and toxic pathologies. Illness may be asymptomatic but includes 
a spectrum of severity ranging to include fulminant cardiogenic shock 
(CS) and causes approximately 600 deaths per year in the UK.
Objectives. To describe and analyse risk factors associated with mor-
tality in patients with refractory CS secondary to myocarditis requiring 
peripheral veno-arterial extracorporeal membrane oxygenation (pVA 
ECMO) and assess change in survival after the implementation of a 
hospital protocol.
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Methods. Observational and retrospective study, in which patients 
with CS secondary to myocarditis requiring pVAECMO between 2014 
and 2020 were collected. Patient data was divided into two periods 
(2014–2017; 2018–2020) to show the difference after implentation of 
a protocol including more strict inclusion criteria for the institution 
of pVAECMO and changes in the use of distal limb perfusion can-
nulae (DPC) to avoid major leg ischaemia (defined by need for fasci-
otomy for compartment syndrome or amputation but not including 
embolectomy which was used as a resuscitative technique in the 
event of acute limb ischaemia). Demographic variables, ECMO-related 
variables, prognostic scores and survival at 30, 90 days and 1 year were 
retrospectively collected and prospectively analysed. Qualitative vari-
ables were described by median and interquartile range.  X2 test was 
performed for qualitative variables and U Mann Whitney for quantita-
tive variables. Survival was represented by Kaplan–Meier. Statistical 
significance was considered when p < 0.05.
Results. A total of 36 patients were collected, 14 from the first period 
and 22 from the second. Statistically significant differences were 
observed between the two periods including increased use of reperfu-
sion cannulae, lower SOFA and higher SAVE score in the second time 
period. Time on ECMO support and survival at 90 days were also sig-
nificantly different between the two groups.
Use of implementation protocols excluded those with very high SOFA 
score or very low SAVE scores.
The incidence of major ischaemic complications in the cannulated leg 
was significantly lower in the second period (9% vs 50%). During this 
time, patients also underwent significantly longer ECMO runs with a 
median of 288 h compared to 114 h in the first period.
We observed a survival at 90 days and 1 year significantly higher in the 
second period by comparison with the first (63% vs 29% and 56% vs 
14%, respectively) which far surpasses international standards.
Conclusion. Well-constructed protocols with regards to ECMO selec-
tion criteria and its day-to-day management demonstrated the ability 
to improve ECMO survival and allow longer duration of therapy, inher-
ently increasing the chance of successful weaning.
Importantly, concerted effort to distally perfuse the arterially-cannu-
lated limbs, and fix complications as they arose appeared to be associ-
ated with a large reduction in the mortality associated with pVAECMO.
Notably, the rates of other complications (haemorrhage, failure to 
wean, sepsis) remained stable between each period supporting that 
statement that the lower rate of major limb ischaemia was the princi-
ple factor in the reduced mortality seen.
Unlike in other pathologies commonly supported with pVAECMO (e.g. 
decompensated dilated or ischaemic cardiomyopathies), myocarditis 
has a much higher transplant-free survival rate and therefore the abil-
ity to sustain long ECMO runs with a view to recovery of native cardiac 
function and avoid other interventions or mechanical circulatory sup-
port devices is an important one.
We highly advocate the routine employment of DPC and use of 
aggressive limb revascularisation in pVAECMO patients. In the myocar-
ditis population, this dramatically improved survival.
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Introduction. Venoarterial extracorporeal membrane oxygenation 
(VA-ECMO) provides mechanical support to patients with cardio-
genic shock unresponsive to conventional medical therapy [1]. VA-
ECMO has been suspected to affect the immune system through 
several mechanisms such as induction of endothelial dysfunction, 
activation of pro-inflammatory cascades and oxidative stress [2–5]. 
However, evidence on the VA-ECMO-induced immune responses is 
still scarce.
Objectives. This study aimed at evaluating several biomarkers of 
inflammation, resolution of inflammation, endothelial activation 
and oxidative stress in patients with cardiogenic shock (CS) with and 
without VA-ECMO, during the first week of hospitalization.
Methods. This study was approved by the Health Ethics Commit-
tee of our institution. Patients with the diagnosis of CS (n = 25) were 
included and blood and spot urine samples were collected at days 
1–2 (admission), days 3–4 and days 5–8. Biomarkers of inflamma-
tory status [serum IL-1β, IL-6, IL-10, tumour necrosis factor-α (TNF-
α), myeloperoxidase, MPO; urinary cysteinyl leukotrienes, U-CysLT)], 
inflammation resolution mediators [serum resolvin D1 (RvD1) and 
resolvin E1 (RvE1)], endothelial dysfunction markers [serum inter-
cellular adhesion molecule-1 (ICAM-1), vascular cell adhesion mol-
ecule-1 (VCAM-1), E-selectin, serum and urinary endocan] and 
oxidative stress markers [serum nitrotyrosine; urinary hydrogen 
peroxide (U-H2O2), urinary isoprostanes (U-Isop)] were determined 
by ELISA, multiplex immunoassays or fluorometric assays. C-reactive 
protein (CRP), differential leukocyte count, B-type natriuretic pep-
tide (BNP), high-sensitivity troponin I (hs-trop I) were quantified 
using automated analyzers. Prognostic scores (APACHE II, SAPS II), 
lactate, neutrophil-to-lymphocyte ratio (NLR) and neutrophil-to-
monocyte ratio (NMR) were also evaluated.
Results. At Intensive Care Unit (ICU) admission, patients in the VA-
ECMO group (ECMO, n = 12) were significantly younger than those 
in the conventional medical therapy group (CMT, n = 13), but no dif-
ferences were found in prognostic scores, lactate, BNP, hs-trop I and 
CRP.
At days 3–4, only neutrophil count and NLR were significantly 
higher in the ECMO group (neutrophils × 109/L, ECMO: 8.9 ± 0.6 
vs CMT: 5.7 ± 0.8, p = 0.03; NLR, ECMO: 9.1 ± 1.7 vs CMT: 4.0 ± 0.7, 
p = 0.005). At days 5–8, ECMO patients had significantly higher val-
ues of neutrophils (neutrophils × 109/L, ECMO: 7.1 ± 0.4 vs CMT: 
5.3 ± 0.9, p = 0.04), serum MPO (ng/mL) (ECMO: 451 ± 59 vs CMT: 
268 ± 41, p = 0.03), serum RvE1 (pg/mL) (ECMO: 350 ± 23 vs CMT: 
246 ± 32, p = 0.02) and U-Isop (ng/mg creatinine) (ECMO: 4.0 ± 0.7 
vs CMT: 2.2 ± 0.3, p = 0.03). No significant differences were found for 
the other biomarkers analysed.
Conclusion. In our center, CS patients on VA-ECMO appear to have 
higher neutrophil-derived inflammation and oxidative stress at the 
end of the first week of ICU stay. This enhanced inflammatory and 
oxidative stress response is accompanied by an increase in the con-
centration of RvE1, a specialized proresolving mediator that inhib-
its vascular neutrophil infiltration, reduces cytokine production and 
enhances the clearance of apoptotic neutrophils [6]. Further studies 
are needed to explore the prognostic significance of the late rise in 
oxidative stress and RvE1 in VA-ECMO patients.
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Introduction. The Severe Acute Respiratory Syndrome Coronavirus 2 
(SARS-CoV-2) first appeared in Wuhan, China, causing a pandemic of 
viral pneumonia. While SARS-CoV-2 primarily affects the lungs, it is 
recognised that there is an increased risk of thromboembolic disease, 
including myocardial infarction (MI) [1,2,3]. Infections increase this risk 
via increased levels of inflammatory cytokines, leading to increased 
plaque instability, associated with hypercoagulable state, endothe-
lial dysfunction and increased platelet activation [5]. Reports suggest 
SARS-CoV-2 increases thromboembolic risk via similar mechanisms, as 
well as coronary embolism [1–4,6–8,10,11]. SARS-CoV-2 has also been 
implicated in Takotsubo cardiomyopathy [4,9].
Furthermore, thromboembolic events related to SARS-CoV-2 seem to 
increase hospital mortality [2].
Objectives. To evaluate and characterize patients in our Intensive 
Care Unit (ICU) who had a clinical picture compatible with ST-segment 
elevation myocardial infarction (STEMI) in the context of SARS-CoV-2.
Methods. Retrospective study and data analysis of our ICU’s database.
Results. At data collection we had treated 352 SARS-CoV-2 patients in 
our ICU. 67% male, with a mean length of stay of 11.1 (± 3.1) days and 
an all-cause mortality of 37.5%. 76% required invasive mechanical ven-
tilation (IMV) for a mean of 10.2 (± 9.7) days.
We treated 6 patients, with a mean age of 54.2 (± 10) years, who dur-
ing the course of infection developed signs and symptoms compat-
ible with STEMI. 5 patients presented to hospital with a STEMI-like 
clinical picture, all of whom were asymptomatic for SARS-CoV-2 at the 
time, but tested positive. 1 patient developed STEMI whilst in the ICU 
(day12/4 of symptoms/ICU). All patients had early percutaneous coro-
nary angiography. Coronary artery disease (CAD) was documented in 
3, 2 had thrombus with no underlying CAD, and 1 had Takotsubo car-
diomyopathy. All 5 patients with coronary artery occlusion underwent 
primary Percutaneous Coronary Intervention with thrombus aspira-
tion and drug eluting stents. 3 patients developed severe Coronavirus 
Disease (COVID-19) requiring IMV, 1 of which required a 48 day veno-
venous extracorporeal membrane oxygenation run, currently under-
going rehabilitation as an in-patient. All other patients have been 
discharged from hospital, none requiring readmission.
Conclusion. STEMI-like signs and symptoms can be the first manifes-
tation of SARS-CoV-2. It is recognized that SARS-CoV-2 increases the 
risk of cardiovascular thrombosis, although there is a wide variation 
of reported incidence [2,12,13]. We report an incidence of 1.4% (5/352 
patients) confirmed STEMI in our ICU population. The median age of 
this case series was lower than the median age of the entire SARS-
CoV-2 ICU population studied (54 vs 62  years). This younger age has 
been noted in MI secondary to coronary embolism [7,10,11]. Unlike 
other reports, the thromboembolic events described were not associ-
ated with increased hospital mortality, and all 6 patients had a favour-
able outcome.
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Introduction. Severe primary graft failure (PGF) after heart transplan-
tation is defined as the inability of the implanted graft to satisfy the 
circulatory demands of the body, resulting in cardiogenic shock with 
need of emergent mechanical support, mostly veno-arterial extracor-
poreal membrane oxygenation (VA-ECMO).(1–3). The purpose of this 
study was to evaluate the different outcomes of patients with severe 
PGF supported by VA-ECMO in the immediate post-transplantation 
setting in the intensive care unit (ICU).
Methods. Data was collected prospectively from 2012 to 2021, 
patients with PGF having received VA-ECMO were reviewed. We ana-
lyzed baseline demographic variables, cause of heart transplantation, 
risk factors for PGF, ECMO characteristics, complications and global 
survival (at ECMO weaning, hospital discharge, and after 1 year), using 
SPSS software, version 26.
Results. We included 14 patients who received VA-ECMO in the first 
24 h after heart transplantation, due to refractory cardiogenic shock. 
The median age was 44 (interquartile range IQR 35–60), 57% were 
male. Patients received a heart transplantation due to ischemic car-
diomyopathy, anthracycline toxicity, valvular cardiopathy or congeni-
tal disease. Most transplantations procedures were pre-programmed, 
whereas they were emergent in three patients who were already suf-
fering from cardiogenic shock supported by VA-ECMO (after myocar-
dial infarction or advanced heart failure). Thirty six percent of ECMO 
were cannulated in the ICU, the rest in the operating room, and 57% 
of cannulations were made peripherally. Median length of ECMO 
support was 192  h (8  days, IQR 5–13), median ICU stay 28  days (IQR 
11–42 days). Four patients were cannulated in a state of unexpected 
circulatory arrest, all in the ICU, and three of them were discharged 
from the ICU. Ten out of fourteen patients achieved weaning from 
ECMO, and eight were discharged from intensive care, meaning a 
global ICU survival of 57%. Severe ECMO complications were rare, two 
of them needed surgical reintervention for bleeding (intrathoracic 
bleeding and cardiac tamponade), no limb ischemia nor cerebrovas-
cular accidents were reported. No mechanical complications occurred 
with VA-ECMO.
Conclusion. Severe PGF is a critical condition effectively managed 
under VA-ECMO, allowing survivors to improve mainly through sup-
portive care. Even PGF patients falling into circulatory arrest in the 
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immediate postoperative setting, have a considerable chance for sur-
vival. VA-ECMO should be considered early in this clinical picture.
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Introduction. Myocarditis is a heterogeneous clinical entity, ranging 
from subclinical disease to acute fulminant disease. A percentage of 
patients diagnosed with myocarditis can be present with severe ven-
tricular dysfunction and cardiogenic shock, sometimes refractory to 
conventional therapy. Extracorporeal membrane oxigenation (ECMO) 
could be a therapeutic alternative in these critical cases.
Objectives. To assess clinical outcomes of patients with acute miocar-
ditis who need mechanical support and compare them with patients 
that require ECMO for other different etiologies.
Methods. Retrospective observational study from 2011 to 2020 in 
a third level Intensive Care Unit (ICU) with heart transplantation pro-
gram. Two groups were established: first group of patients in refractory 
cardiogenic shock due to acute myocarditis that needed VA-ECMO and 
a second group with VA-ECMO implantation for other reasons. Demo-
graphic data, personal history, ICU length of stay, days on ECMO, clini-
cal outcomes and complications were collected. Qualitative variables 
were described as absolute number and frecuencies; quantitative vari-
ables as median and interquartile range (IR). Chi-squared test for quali-
tative variables and U Mann Whitney test for quantitative ones were 
performed.
Results. A total of 92 patients were included, 8 (8.70%) of whom diag-
nosed with acute myocarditis. Clinical characteristics, outcomes and 
complications are shown in Table 1. Significant differences were found 
between both groups in terms of history of hypertension, previous 
heart disease and complications.
Table  1. Main clinical characteristics, outcomes and complications. 
LVEF (left ventricular eyection fraction), VAP (ventilator associated 
pneumonia)

Demographic data Myocarditis 
group
(n = 8)

Other causes 
group(n = 84)

P

Male; n (%) 3(37.5) 62(73.8) 0.031

Age; median (IR) 40.5(32.75–48) 56(45–62) 0.007

Hypertension; n (%) 0(0) 34(40.5) 0.023
Previous 

heartdisease;n(%)
0(0) 48(57.1) 0.008

LVEF preECMO;
Median (IR)

10(10–15) 20(15–45) 0.007

OUTCOMES
Days on ECMO; median 

(IR)
7(5.25–14.50) 7(3–12) 0.229

Demographic data Myocarditis 
group
(n = 8)

Other causes 
group(n = 84)

P

ICU lentgh of stay; 
median (IR)

13.50(9.75–43.75) 19(10–36) 0.826

ICU mortality; n(%) 4(50) 47(56) 0.746

Weaning of ECMO; n(%) 6(75) 49(58.3) 0.358

ECMO OUTCOMES; n(%) 0.792

Recovery
Exitus
Heart transplant
Second device

3(37.5)
3(37.5)
2(25)
1(12.5)

23(26.7)
32(37.2)
20(23.3)
8(9.3)

COMPLICATIONS; n (%)
Venous thrombosis
Cannula Thrombosis
Bacteriemia
VAP
Limb ischemia

5(62,5)
2(25)
3(37.5)
4(50)
4(50)

8(9.5)
6(6)
16(19)
31(36.9)
8(9.5)

0.000
0.050
0.226
0.976
0.001

Conclusion. ECMO seems to be an useful tool in clinical manage-
ment of acute myocarditis. Better ECMO succesful weaning rates are 
observed in patients with acute myocarditis, but with a higher throm-
botic complication rate.
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Introduction. Although extracorporeal membrane oxygenation 
(ECMO) is known to interfere with thermodilution (TD) methods for 
measuring cardiac output (CO) [1], it has been demonstrated that 
the ECMO system can also be used to generate TD signals [2]. For 
instance, TD within the EMCO blood circuit can accurately quantify 
cannula recirculation [3].
Objectives. We explored the feasibility of using the water heater 
unit circuit of the ECMO system as a transducer of defined thermal 
pulses.
Methods. A simulated VV-ECMO system (HLS Set Advanced 7.0 & 
Cardiohelp-I System, Maquet Cardiopulmonary GmbH, Rastatt, Ger-
many) with a water circuit and a blood circuit filled with water was 
used. Thermistor-tipped catheters with high temperature and time 
resolution were used to measure the temperature at 4 locations: at the 
venous and arterial outlet of the ECMO (TBin and TBout) and the inlet 
and outlet of the ECMO water circuit (TWin and TWout). Blood and 
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water flow were 3.5 and 1.55 L/m respectively. The membrane oxygen-
ator was connected to two heater units set at different temperatures. 
By rapidly switching between the heater units for 10 s, we generated 
temperature pulses in the water flow. From the temperature curves, 
the full width at half maximum (FWHM) of pulses and the areas under 
the temperature curve were determined to obtain the caloric pulse in 
both circuits to assess the efficiency of heat-transfer in both directions.
Results. The generated water thermal pulse had a max ∆TWin of 3.76 
oK, an FWHM of 10.0 s and an AUC of 946 cal. The resulting ∆TBout was 
1.27 oK with an FWHM of 9.8 s and an AUC of 711 cal, corresponding 
with a heat transfer efficiency of 75.1%. Likewise, a blood temperature 
pulse with ∆TBin of 0.87 oK resulted in a ∆TWout of 0.65 oK or 74.9% 
of the temperature difference and a heat transfer efficiency of 35.9%.
Conclusion. We have demonstrated remarkably good thermal signal 
transfer from the water circuit to the blood circuit and vice versa in 
ECMO system investigated. This is the result from effective countercur-
rent heat exchange between water and blood.  Because of this effec-
tive heat transfer in both directions, it is technically feasible to perform 
thermodilution measurements employing only the water circuit for 
both thermal pulse generation and high resolution temperature 
measurements. This greatly facilitates the implementation of ther-
modilution for measuring cannula recirculation and other parameters 
during ECMO.

Reference(s)
1. MN has received financial or material support from Getinge, MH & AF 

work for Getinge.
2. [1] Haller et al. Thermodilution cardiac output may be incorrect in 

patients on venovenous extracorporeal lung assist. Am J Respir Crit Care 
Med 1995;

3. [2] Nijsten M, Herner A, Huber W, Konrad M. Thermal heat signal trans-
duction by the water circuit of a VV-ECMO system. Abstract ESICM 2019 
Berlin.

4. [3] Cipulli F et al. Quantification of Recirculation During Veno-Venous 
Extracorporeal Membrane Oxygenation: In Vitro Evaluation of a Ther-
modilution Technique. ASAIO Journal 2021

001339 
The utility of transthoracic echocardiographic measures 
in the prediction of postoperative pulmonary edema 
development
M. Karaman Ilić1; L. ŠTefančić1; A. ŠImunić-Forić1

1Anesthesiology, Radiochirurgia,Cancer treatment center in Strmec, Sveta 
Nedelja, Zagreb, Croatia 
Correspondence: M. Karaman Ilić
Intensive Care Medicine Experimental 2020, 9(1): 001,339.

Introduction. Transthoracic ultrasound has been successfully used in 
intensive care units for many years. Global cardiac function, valvular 
apparatus, and pericardial space are observed.
This study aimed to assess the significance of changes in the Tricuspid 
Annular Plane Systolic Excursion (TAPSE) and Inferior Vena Cava(IVC) 
diameter and IVC collapsibility index (IVC cl) as a predictor for the 
development of postoperative pulmonary edema.
Methods. In the period from October 2020 to May 2021.,one hundred 
patients scheduled for the major noncardiac surgical procedures were 
included in this observational study. Tricuspid Annular Plane Systolic 
Excursion (TAPSE) and Inferior Vena Cava diameter (IVC) collapsibility 
index (IVC cl) were measured the day before and the day after the pro-
cedure. Development of pulmonary parenchymal opacity, as a sign of 
pulmonary edema, was monitored by lung ultrasound.
Results. Changes in preoperative vs postoperative TAPSE meas-
urements were seen: TAPSE 25  mm 2 vs 0 patients, TAPSE 24  mm 
22 vs 8 patients, TAPSE 23  mm 21 vs 6 patients, TAPSE 22  mm 28 
vs 15 patients, TAPSE 20  mm 20 vs 28 patients, TAPSE 19  mm 7 vs 
37 patients and TAPSE 18  mm 0 vs 6 patients. Preoperative meas-
urements showed that 73 patients had IVC diameter ≤ 2  cm with 
IVCcl > 50% and 27 patients had IVC diameter ≥ 2 cm with IVCcl > 50%. 

In the postoperative period, 47 had IVC diameter ≤ 2 cm of which 25 
patients had IVCcl > 50% and 22 IVCcl 35- 50% while 43 patients had 
IVC diameter ≥ 2  cm of which 31 patient with IVCcl 35–50% and 12 
patients with IVCcl < 35%. All patients with a decline in TAPSE devel-
oped a B profile on lung ultrasound.
Conclusion. A combination of TAPSE and IVCcl reduction has a strong 
predictive value for developing postoperative pulmonary edema due 
to fluid overload.
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Introduction. Hypotension is a common and potentially cata-
strophic complication of critical illness. Hypotension may manifest 
from several underlying pathologic problems in the critically ill such 
as hypovolemia, vasodilation, and reduced cardiac output. Persis-
tent and severe systemic hypotension ultimately leads to tissue 
hypoperfusion and end organ damage, perpetuating critical illness 
and ischemia.
Fluids and vasoactive drugs are the mainstay therapies of undif-
ferentiated hypotension, however, they are not without risk. Over-
zealous fluid administration has been associated with prolonged 
mechanical ventilation and intensive care unit (ICU) length of stay, 
increased acute kidney injury, and mortality. Vasopressor use must 
be balanced against the risk of arrhythmia and peripheral/gut 
ischemia. The 2016 Surviving Sepsis Campaign Guidelines strongly 
recommend targeting a MAP of 65 mmHg through the use of fluids 
and vasopressors in patients presenting with septic shock, however, 
this recommendation was based on moderate certainty of evidence 
as it was driven by small, individual randomized controlled trials.
Published in March of 2020, the “Effect of Reduced Exposure to 
Vasopressors on 90-day mortality in Older Critically Ill Patients With 
Vasodilatory Hypotension” ultimately demonstrated no significant 
difference in mortality in patients randomized to permissive hypo-
tension, its results have not been examined in the context of data 
from previous trials. Considering this, we conducted a systematic 
review and meta-analysis to address the potential benefits and 
harms of targeting higher vs lower MAP.
Methods. We searched MEDLINE, EMBASE, and the Cochrane 
Library in addition to clinicaltrials.gov up to May 2021 for paral-
lel group randomized controlled trials comparing lower versus 
higher MAP targets in patients with shock of any type. Outcomes 
included mortality (28  days and longest follow up), duration of 
vasopressor therapy, total volume of fluid administered, need for 
renal replacement therapy, ICU length of stay, hospital length of 
stay, peripheral or digital ischemia or necrosis, mesenteric ischemia, 
or cardiac arrhythmias. Screening, data extraction, and risk of 
bias assessment were all completed independently and in dupli-
cate. We used the GRADE approach to assess quality of evidence. 
PROSPERO: CRD42020219971.
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Results. Overall, 6 studies were included, enrolling a total of 3,694 
patients.  Targeting a higher MAP (generally 75-85  mmHg) did not 
decrease all-cause mortality in patients with shock (RR 1.06, 95% 
CI 0.99 to 1.15, I2 = 0%, P = 0.99; high certainty). When a subgroup 
analysis was conducted including only studies whose control group 
targeted a MAP of 65  mmHg or less, again no mortality difference 
was demonstrated (RR 1.07, 95% CI 0.98 to 1.17, I2 = 0%, P = 0.93). 
Higher MAP targets increased duration of vasopressor therapy 
(MD 11.91  h, 95% CI 2.27 to 21.55, I2 = 53%, P = 0.10; moderate 
certainty). We found  no difference in need for renal replacement 
therapy when targeting a higher MAP (RR 0.89, 95% CI 0.77 to 1.01, 
I2 = 0%, P = 0.63; high certainty). The subgroup of trials with control 
MAP less than or equal to 65  mmHg also demonstrated no differ-
ence with a higher MAP target (RR 0.75, 95% CI 0.56 to 1.01, I2 = 0%, 
P = 0.81). A further subgroup analysis of patients with a history of 
chronic hypertension, however, captured 2 studies (n = 1,466) and 
demonstrated a decreased need for renal replacement therapy 
when a higher MAP was targeted (RR 0.83, 95% CI 0.71 to 0.98, 
I2 = 0%, P = 0.40). We identified no difference in incidence of digital 
ischemia or necrosis,  incidence of mesenteric ischemia, or  arrhyth-
mias with a higher MAP target. Finally, there was no difference in 
total fluid administered, ICU length of stay or hospital length of stay.
Conclusion. In conclusion, our systematic review and meta-analysis 
demonstrated with high certainty that there is no difference in mor-
tality when a higher mean arterial pressure is targeted in critically ill 
adult patients with shock. Further studies are needed to determine 
the impact of mean arterial pressure on need for renal replacement 
therapy in this population. Furthermore, studies to examine subgroup 
effects as well as permissive hypotension to a MAP of 60 mmHg would 
contribute valuable knowledge to the care of this population.
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Introduction. During ECMO therapy ischemia of the limbs or internal 
organs are potential lethal complications.
Objectives. This study analysed incidence and type of ischemic com-
plications during ECMO therapy, divided in limb, mesenteric, cardiac 
and neurological ischemia.
Methods. Single-centre retrospective observational study.  348 
patients treated with V-V, V-A or V-V-A ECMO from April 1st 2011 until 
March 31st 2020 were screened, of whom 321 with diagnosis of ARDS, 
cardiogenic or septic shock were included. Primary outcome variable 
was the type of ischemic complication. Secondary outcome variables 
were serum lactate levels 24 h before and immediately after diagno-
sis of the ischemic complication, duration of ICU and hospital stay, 
ECMO therapy and duration of invasive ventilation. The descriptive 
statistics were performed with medians and interquartile ranges (IQR; 
25th-75th percentiles). Univariate tests were performed using the chi-
square test, Mann–Whitney U test, Kruskal–Wallis test, Fisher’s exact 
test and Friedman’s test. The data were processed within a multivariate 
logistic regression to the primary outcome variable in order to iden-
tify possible predictors, by using odds ratio and confidence intervals. 
The regression was carried out stepwise backwards. All tests were two-
sided and with at a significance level of p < 0.05.
The study was approved by the Ethics Committee of the Medical Asso-
ciation of Hessen (file number 2020–1977-evBO).
Results. 62/321 patients (19,3%) were diagnosed with an ischemic 
complication. Most common areas were limbs (n = 32) and mesenteric 
ischemia (n = 21). Patients who were diagnosed with a septic shock 
had the highest rate of ischemic complications (36,2%). No difference 
was found in survival between patients with and without ischemic 
complication. Using multivariate logistic regression, age ≥ 50  years, 
use of haemodialysis and initial diagnosis of a septic shock could be 
identified as predictors for ischemic complications.
Conclusion. Ischemic complications are frequent during ECMO ther-
apy. An age of at least 50 years, the use of haemodialysis and diagnosis 
of a septic shock were predictors of ischemic complications. No cor-
relation between ECMO mode and ischemic complications was found. 
There was no difference in survival between patients with and without 
ischemic complications.
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Introduction. Previous studies have found an increased incidence of 
myocardial injury and cardiac abnormalities in patients with COVID-
19. It is suspected that the incidence increases with the severity of 
COVID-19 symptoms. This could have both short- and long-term 
effects, including higher mortality rates among those with myocardial 
injury. Patients with myocardial injury more often require critical care, 
however, studies on myocardial injury and echocardiographic abnor-
malities in critically ill patients are limited.
Objectives. The purpose of this study was to document the inci-
dence of myocardial injury and echocardiographic abnormalities in 
consecutive patients treated for COVID-19 in the Intensive Care Unit 
at Linköping University Hospital, as well as investigate if there is any 
association between myocardial injury, echocardiographically defined 
ventricular dysfunction and 30-day mortality.
Methods. 46 patients were included in the study. All were ≥ 18 years 
of age, had laboratory confirmed SARS-CoV2 infection and an echocar-
diogram performed within 48 h of ICU admission. We extracted data 
regarding baseline characteristics including comorbidities, inten-
sive care treatment, laboratory and echocardiographic variables and 
outcomes.
Results. 67.4% had myocardial injury (defined as high-sensitivity tro-
ponin-T (hsTnT) ≥ 45 ng/l) at any time during the first 14 days of ICU 
admission. 37,9% had left ventricular dysfunction and 26.5% had right 
ventricular dysfunction. 30-day mortality was 17.4%. Neither myo-
cardial injury or ventricular dysfunction were associated with 30-day 
mortality, however there was an association between NTproBNP and 
ICU mortality. Patients with myocardial injury spent more days on 
mechanical ventilation and stayed longer in the ICU.
Conclusion. Over two thirds of our cohort suffered from myocardial 
injury, but we did not find an association with ventricular dysfunction 
or 30-day mortality.

e-Posters: Critical care organisation, quality management, 
outcomes
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Introduction. Identifying deteriorating patients is critical to the work 
of all healthcare professionals in the intensive care unit (ICU). Staff 
often report having a ‘gut-feeling’ about a patient causing them con-
cern. This has been studied previously, predominantly in nurses[1]. 
In the acute setting, the visual assessment provides a great wealth 
of information regarding the clinical condition of a patient. Non-
verbal cues, such as facial expression, may alert staff to a critically ill 
patient but no early warning system specifically includes their routine 
assessment.
Objectives. The aim of this study is to explore ICU staff perception 
of the importance of non-verbal cues in the ICU, their ability to raise 
concerns based on them, and the training received in assessing these 
cues.
Methods. Staff members from the Critical Care Unit in North Mid-
dlesex University Hospital (NMUH) were asked to participate in the 
study. Clinical staff of all grades and experience were included. A 
questionnaire was circulated via email and in paper form on the 
ward. The questionnaire contained 1 multiple choice question, and 5 
7-point Likert scale questions (Strongly disagree = 1, Neither agree nor 
disagree = 4, Strongly agree = 7). Data was analysed and Likert scores 
generated.
Results. Overall, 33 responses were received. Of these there were 11 
junior doctors (33%), 4 intensive care consultants (12%), and 18 nurses 
(55%).

33 participants (100%) felt that assessing non-verbal cues (e.g. facial 
expression, posture) is an important part of identifying a deteriorating 
patient, and 31 participants (94%) would feel comfortable raising their 
concerns about a patient based on non-verbal cues alone.
Only 14 participants (42%) thought that non-verbal cues were rou-
tinely assessed on the unit. 33% of participants agreed that they had 
received adequate training in assessing non-verbal cues. This was only 
27% of the participating doctors and 50% of nurses. Overall response 
to this question was neutral (Likert scale average = 3.97).
31 participants felt (94%) that specific facial expressions can indicate 
that a patient is critically ill. The most commonly observed non-verbal 
cue identified by ICU staff was facial expression (79%), followed by 
changes to voice (61%), poor eye contact (58%), and slouched posture 
(39%).
Conclusion. ICU staff at NMUH unanimously believe that non-verbal 
cues are crucial in identifying a deteriorating patient. This shared per-
ception is likely one of the factors allowing members of the team to 
raise their concerns about a patient based solely on non-verbal cues. 
Further to this, there is a clear perception that a patient’s facial expres-
sion can indicate they are critically unwell.
Despite their perceived importance, ICU staff do not feel that these 
cues are routinely assessed or that they have received adequate 
training in identifying them. This is felt predominantly amongst the 
doctors on the ward. Further work is needed to ensure that staff are 
encouraged to identify non-verbal cues when assessing a deteriorat-
ing patient. This should apply to patients on all wards.
Routine assessment of a patient’s non-verbal cues, particularly facial 
expression, could help ICU staff to identify the deteriorating patient. 
There may be reason to develop an early warning score that encour-
ages medical staff to observe non-verbal cues.
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Introduction. Serum albumin is the most abundant protein and is 
essential in maintaining the oncotic pressure needed for proper distri-
bution of body fluids between blood vessels and body tissues. Serum 
albumin concentration is altered in critically ill patients especially with 
septic shock and after major surgery. Elevated hospital morbidity and 
mortality has been linked with hypoalbuminemia, which has been rec-
ognized to be a dependable prognostic indicator among critically ill 
patients.
Methods. This was a prospective cross sectional study done at the 
intensive care unit of the Philippine Heart Center. Patients’ ≥ 19 years 
old that require the use of invasive mechanical ventilation were 
included in the study. Demographic profile and clinical characteris-
tics were recorded. Blood extraction for albumin determination was 
collected 24  h after attachment to mechanical ventilator and prior 
to weaning. Patients were classified according to their weaning out-
comes which was categorized into: (a)  Group 1, patients weaned 
within 24 hours; (b) Group 2, difficult weaning, weaned after 24  h 
or up to 7  days; (c) Group 3, prolonged weaning, patients weaned 
after > 7 days, and (d) Group 4, no weaning, patients not weaned at all 
after 4 weeks or separation attempt failed.
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Results. One hundred and twenty patients were included in the 
study who met the selection criteria.  Patients with higher albumin 
level had a shorter duration of weaning (group 1) while a lower albu-
min concentration upon recruitment was shown in groups 2, 3 and 
4 compared to prior to extubation (p-value 0.000 0.000 and 0.029 
respectively).  Serum albumin of 27.9  g/L has shown to predict the 
weaning outcome in mechanically ventilated patients  (82.47% sensi-
tivity and 86.96% specificity). Those with lower albumin levels have a 
higher SOFA score (r = 0.4256; p-value < 0.001) thus indicating a higher 
relative probability of mortality.
Conclusion. Serum albumin  has been  recognized as a clinical non-
respiratory marker which  provides a good predictor of weaning in 
mechanically ventilated critically  ill patients.  An  admitting albumin 
level of > 27.9  g/L has shown to predict the weaning success among 
critically ill patients  with a  sensitivity  of  82.47% and  specificity 
of 86.96%. While the association between the decrements in albumin 
concentration and higher SOFA score predicts a higher relative prob-
ability of mortality.
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Introduction. Every new admission to the Intensive Care Unit (ICU) 
prompts a handover from the referring department to the ICU staff. 
This step in the patient pathway provides an opportunity for informa-
tion to be lost and for patient care to be compromised.
Mortality rates in Intensive Care have fallen over the last twenty years, 
however, 20% of patients admitted to an ICU will die during their 
admission (ICS, 2018). Communication errors contribute to approxi-
mately two-thirds of notable clinical incidents; over half of these are 
related to a handover (Starmer et al., 2012).
NICE have concluded that structured handovers can result in reduced 
mortality, reduced length of hospital stay and improvements in senior 
Clinical Staff and Nurse satisfaction (2018).
Methods. A checklist was created to review the information shared 
and to score the handover1. This checklist was created with Doctors 
and Nurses and is relevant for handovers between all staff members. 
Information was gathered prospectively by directly observing 17 
handovers on the ICU.
Results. There is a notable discrepancy in the quality of handovers of 
new patients. This is true of handovers between Doctors, Nurses and a 
combination of the two. It is also true of all staff grades. Whilst a Doc-
tor may have reviewed the patient prior to their arrival, 41% (n = 7) of 
patients weren’t handed over to a doctor. The most commonly missed 
pieces of information were details of the patient’s weight (96%, 
n = 16), their height (100%, n = 17), whether the patient has previously 
been admitted to an ICU (78%, n = 15) and whether the patient has 
any allergies (71%, n = 12).

Conclusion. The handover of new patients to the ICU is often 
unstructured and important information is missed. This can be said 
for all staff members and grades, and for handovers from all hospital 
departments.
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Introduction. In their document Good Medical Practice, the General 
Medical Council sets out the standards they expect from healthcare 
professionals when documenting in clinical notes.
The expectation is legible documentation which must include relevant 
clinical findings, requested investigations and their results, treatment 
plans and a clear documentation of who is making the decisions (1). 
A failure to comply with these standards therefore has both patient 
safety and medico-legal implications for practitioners.
Objectives. We aimed to audit the documentation quality of the 
Intensive Care Unit (ICU) microbiology ward round and improve any 
inadequacies found through a two-step quality improvement project.
Methods. A baseline audit of the ICU microbiology ward round docu-
mentation was conducted in October 2020. This looked at four areas 
of documentation: i) current infection issues ii) current infection treat-
ment iii) COVID 19 result iv) advice from the ward round.
Following this, a two-step intervention comprising of an educational 
session for staff, and the introduction of a microbiology ward round 
proforma was implemented. A re-audit was performed in December 
2020.
Results. Baseline data showed documentation was generally poor. 
Current infection issues and current infection treatment were docu-
mented in 64% and 72% of ward round entries respectively. COVID 
results were only documented in 36% of entries. Advice from the 
microbiology ward round was well documented, being present in 96% 
of entries.
Post-intervention, documentation of current infection issues and cur-
rent infection treatment was much improved, present in 83% and 
86% of entries respectively. Documentation of COVID results showed 
a statistically significant improvement, documented in 81% of entries, 
t(19) = 3.34, p = 0.001691. Advice from the microbiology ward round 
remained well documented at 90% of entries.
Conclusion. Our intervention showed improvement in documenta-
tion quality through a quick and efficient method that is adaptable 
to both in person and virtual ward rounds. The intervention is easy to 
replicate and has the potential to reduce the well-recognised risks of 
poor-quality documentation which includes patient safety and med-
ico-legal matters. Integrating the proforma template into electronic 
noting systems represents the next step to explore.
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Introduction. Caring for older people is an integral part of critical care 
medicine and the age of patients admitted to critical care in the UK is 
increasing [1]. Clinical decisions for very-old patients, usually defined 
as over 80 [2], can be particularly challenging. The relatively shorter 
life-expectancy of this age group necessitates careful consideration 
of the potential benefits of a therapy and its risks of failure or harm. 
Chronological age alone is an insufficient predictor of outcome from 
critical illness, since there is often significant variation in physical and 
physiological reserve of older people. Measures of overall health in old 
age, such as the clinical frailty scale (CFS) are increasingly used to help 
guide decisions.
Objectives. Recently, two large prospective observational studies 
(VIP 1&2) [3, 4] reported the levels of frailty and outcomes for very-
old patients admitted to intensive care units (ICUs) across Europe, 
confirming the associations between increasing frailty and 30-day 
mortality. We undertook an analysis of data from patients in United 
Kingdom, to understand the characteristics of the very-old critically 
unwell population in our own healthcare system (the NHS).
Methods. Participants included in this analysis were enrolled by a criti-
cal care unit in the UK to one of two prospective observational studies 
of very old intensive care patients (VIP-1 and -2). Demographics and 
baseline characteristics were recorded, alongside ICU interventions 
and outcomes (ICU- and 30-day mortality). Patient characteristics, 
interventions and outcome measures were compared by frailty group 
using standard parametric and non-parametric statistical tests. Multi-
variable logistic regression modelling was undertaken to test associa-
tion between baseline characteristics, admission type and outcome.
Results.

1858 participants were enrolled from 82 ICUs to VIP-1 (n = 1036) and 
-2 (n = 822). 53% of admissions were male. The median age was 83. 
The majority of participants had a frailty score of 3–5. 30-day survival 
was significantly lower in the frail group (58%) compared to vulnerable 

(66%) and fit (68%) participants (p < 0.01). There was increasing mor-
tality with increasing frailty score. At moderate frailty (CFS 5–6) there 
was 61% survival at 30-days, compared with 42% survival for high 
frailty (CFS > 6). In the multiple logistic regression analysis, SOFA score, 
reason for admission and frailty were independently associated with 
increased 30-day mortality (p < 0.01).
Conclusion. In the very-old cohort of patients admitted to critical care 
in United Kingdom, frailty is associated with an increase in mortality 
at 30-days. This supports the use of frailty in informing discussions 
about admission to intensive care for the very-old. UK national guide-
lines recommend CFS of 5 as the threshold at which clinicians should 
start to consider if harms will outweigh benefits of critical care [5]. This 
study suggests that the majority of patients with this level of frailty will 
survive an ICU admission, although we acknowledge that survival is 
not the only important outcome for patients, particularly the very old.
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Introduction. In 2020 ABUHB underwent a large structural change 
with the downgrading of two District General Hospitals (DGH) to 
Enhanced Local General Hospitals (ELGH) and the opening of The 
Grange University Hospital (GUH), an acute DGH centralising intensive 
care, emergency medicine, obstetrics and paediatrics. The new system 
would result in an increase in demand of both ’step up’ and ’step down’ 
transfers. A dedicated Transfer Service was proposed to meet this new 
demand. This would be an entirely new service in ABUHB with no pre-
vious model to build on. A literature search did not identify any similar 
articles which could guide the development of this project.
Prior to the implementation of the service the demand would need to 
be quantified, appropriate individuals would need to be selected and 
trained, a triage tool would need to be created to identify the team 
with the most appropriate skill set to conduct the transfer. This role 
would be titled ’Transfer Practitioner’ (TP).
This development of this transfer service was clinically lead  by the 
Intensive Care Department at GUH.
Objectives. Quantify the demand on the proposed Transfer Service.
Select and train TPs with a background that would be conducive to 
performing inter-hospital transfers.
Devise a triage protocol which could be used by a non-clinical mem-
ber of the team to triage transfer requests to the most appropriately 
skilled team.
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Methods. Multiple audits were performed to gauge the anticipated 
requirement of the new transfer service. These were based on current 
transfers, inappropriate attendances to ED and critical care outreach 
activity. The results of the audits suggested approximately 5 patients 
a day would require a ’step up’ transfer to GUH. These would be the 
patients the TPs would be most suited to transfer.
Candidates for interview required experience in either intensive care 
nursing, emergency medicine nursing or operating department prac-
titioning. They then underwent a week of intensive training including 
lectures and simulation.
The transfer triage tool (TTT) was developed following analysis of simi-
lar tools used in other transfer organisations. The parameters set were 
then discussed amongst the stake holders of the transfer service in the 
intensive care unit, emergency department and the Welsh Ambulance 
Service. This resulted in a traffic light system of triage which would 
determine the appropriate team to manage the transfer.
Results. The project has been very successful with the TPs taking an 
active role within ABUHB transferring patients within the health board 
and externally. The service has recently been approved to begin a 24 h 
service with the employment of 6 further transfer practitioners.
Conclusion. The proposed role of a TP was completely new to ABUHB 
and gauging the demand on the new system required a careful audit 
strategy to estimate the requirements as accurately as possible. This 
was an ambitious project requiring input from different departments 
(intensive care, emergency department, Welsh Ambulance Service and 
Clinical Futures—NHS Wales. The result has been very successful and is 
a model that could be adopted in other ares of the country.
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Introduction. The diagnosis and treatment of acute pulmonary embo-
lism (PE) can be challenging, as it has a heterogeneous range of pres-
entations. Before undertaking this project, we noticed that there was 
a significant number of negative PE studies which might put the criti-
cally ill patients at risk either from transferring unstable patients down 
to the radiology department or from the risk of developing contrast- 
induced nephropathy. Moreover, we noted that the management 
of PE in the department and hospital wide was variable, not unified 
and not based on the available evidence in some situations. A base-
line audit was designed to investigate the diagnosis and management 
of PE in the hospital in addition to comparing the management of PE 
patients who were admitted in the ICU with the available latest guide-
lines as standard of care, (the ESC guidelines for the management of 
PE 2014) (1). We found that in the period from January 2018- till Janu-
ary 2019 at King Abdullah Medical City, a tertiary/quaternary hospital, 
total of 347 patients underwent CTPA studies for PE diagnosis with-
out applying the Clinical Decision Rules (CDRs), such as Wells¢ criteria 
and D-dimers which are proven to be safe for ruling out PE in hospi-
talized patients (2). Only 53 (15.2%) studies were positive for PE, while 
294 (84.8%) studies were negative. Of concern, 15 (4.3%) patients had 
CTPA studies repeated in spite of negative initial study.Between Janu-
ary 2018 and May 2019, we had 76 admissions with acute PE which 
represents 3.5% of our total ICU admissions in this period (total ICU 
admissions 2138 as per our data registry). The massive PE represented 

30 (39.48%) patients, while 46 (60.52%) patients were presented with 
intermediate-high risk PE with a heterogeneity in the management 
decisions with unnecessary consults to different specialties such as the 
interventional radiology (IR) or unnecessary activation of extracorpor-
eal membrane oxygenation (ECMO) team.
Methods. The initial intervention considered was to design a flow 
chart for the diagnosis and management of PE since the patient pres-
entation till he receives the proper management in the appropri-
ate allocation in the hospital. Thus, a task force was activated for this 
purpose to formulate a team and implement the best evidence based 
guidelines. The team included all the stakeholders involved in the 
management of such patients; a member from the following depart-
ments: critical care, emergency department, medicine department, 
pulmonology, cardiac surgery, interventional radiology, cardiology 
and from the quality management department. We started a series of 
meetings with the concerned personnel to formulate the protocol for 
stepwise algorithmic approach for PE management till we got the final 
approval of the hospital medical board. Furthermore, we initiated a 
series of lectures in the concerned departments to raise the awareness 
of the management protocol.
Results. The results from the re-audit showed an improvement in 
terms of reduction of the total number of CTPA requests to 246 with 
positive results of 50 (20.32%) studies after implementation of the pro-
tocol in the period between August 2019 to August 2020, in addition 
to improvements in the documentation and use of the pretest score 
for clinical probability. Subsequently, there was a cost reduction of 
151,500 Saudi Riyals per year. Improvements in the management of 
high risk PE admitted to the ICU based on the protocol, number of 
massive and intermediate-high risk PE treated with catheter directed 
therapy including catheter directed thrombolysis and fragmenta-
tion, catheter embolectomy and ECMO, based on the protocol was 12 
patients in one year. 40 intensivists reported that they have used the 
protocol in their management of such patients with 84.9% agreed that 
it did improve their plans of management. 40 (74.07%) physicians in 
the concerned departments said they are aware of the PE protocol, 37 
(68.52%) physicians have used it in the management of such patients, 
45 (84.91%) physicians reported that it did improve the management 
of PE in terms of early and rapid diagnosis. Additionally, it arranged 
their way of decision making and specified the indicated cases for 
interventions.
Conclusion. Implementation of a protocol utilizing a simple diagnos-
tic algorithm led to reduction in the unnecessary imaging which could 
decrease the cost and the side effects of the procedure. This was a sus-
tainable intervention which standardized the management of high 
risk PE patients using the evidence based guidelines with a multidisci-
plinary team approach.
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Introduction. In the UK, approximately 1900 women per year are 
admitted to an intensive care unit (ICU) during pregnancy or the post-
natal period(1). In 2018, the Royal College of Anaesthetics (RCOA) 
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published new guidelines focusing on the management of critically 
unwell pregnant women(2). The guideline provided clear recommen-
dations for critical care services caring for pregnant or ‘recently preg-
nant’ woman. The purpose of the recommendations is to enhance 
obstetric critical care outcomes by improving the organisation and 
collaboration between critical care and maternity services.
Objectives. This study aimed to assess the compliance of a tertiary 
hospital’s ICU in Oxford, UK, with the published national guidance 
from RCOA, and to identify potential areas of improvement.
Methods. A retrospective review was conducted, analysing the medi-
cal records of all the obstetric intensive care admissions between 
2017–2019. Data regarding the admission diagnosis, patient demo-
graphics, stage of pregnancy, length of ITU stay and outcome was 
obtained. Guideline specific data such as provision of breast-feeding 
support, number of days with bedside review by a consultant anaes-
thetist, obstetrician and midwife and number of days with infant and 
critical care follow up was also collected.
Results. Within the three-year period there were 45 admissions of 
pregnant (13.3%) or recently pregnant (86.7%) patients. 29 of these 
women weren’t included in the review due to missing data. The 
median age was 32 (22–41), median BMI 26.2 (18.9–44.6) and median 
APACHE score 12 (2–30). Major obstetric haemorrhage was the most 
common diagnosis on admission. The median length of stay was 
3  days. There were no maternal deaths, however, there were 8 fetal 
deaths and 4 surgical terminations (3 ectopic pregnancies plus 1 
patient choice following VTE). Only one patient had a documented 
daily review from the recommended full team including an obstetric 
consultant, anaesthetic consultant, and midwife. However, an obstet-
ric consultant or senior registrar reviewed every patient regularly. 
8 patients (27.6%) were documented to have been provided breast 
feeding support and only 1 patient (4.5%) had documented maternal 
contact with their newborn on the ICU. 26 patients (89%) had a docu-
mented critical care senior nurse follow up documented in the notes.
Conclusion. The study compliance with the RCOA guidance did not 
meet the ideal standard. There is a clear requirement to prioritise and 
ensure the recommended obstetric guidelines are complied with, such 
as providing breast-feeding support and neonatal visits whilst patients 
are in ICU. Unsatisfactory documentation of such outcomes may have 
also contributed to the effect of poor compliance. A solution is the 
implementation of an obstetric admission proforma, for pregnant and 
recently pregnant women in ICU. The proforma will contain a checklist 
of the recommended RCOA guidance. The overall aim is to improve 
the care of obstetric patients in ICU and simplify documentation.
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Introduction. Our Trust reviewed all COVID patients admitted to ICU 
requiring tracheostomy from March to June 2020. Out of 10 tracheos-
tomies performed, 7/10 were successfully discharged (stepped down 
group) while 3/10 did not survive ICU stay (Deceased group). Both 
groups were assessed against relevant parameters of tracheostomy 

insertion such as indication, time of insertion, type of equipment, 
and mean ICU stay. Initial results revealed that most of stepped-down 
patients had preop checklists completed (71%), tracheostomy tubes 
with subglottic suction (57%) and earlier mean day of insertion(21 day) 
compared to deceases ones. These trends were audited against the 
revised guidance[1][2] and decision was made to adopt a more unified 
approach for all tracheostomy insertions for the 2nd covid surge.
Objectives. Aim was to implement changes as per guidance and dem-
onstrate the improvement of tracheostomy care both for COVID and 
non COVID patients during the 2nd wave onwards.
Methods. During the 2nd wave changes were implemented both for 
Covid and non Covid patients requiring tracheostomy, and relevant 
outcomes were assessed. Specifically, from September to December 
2020, out of total 14 tracheostomies, 9 were conducted for COVID 19 
patients (Covid Group) while 5 for the Non covid patients (Non Covid 
group). Desicion was made to prioritise a percutaneous approach of 
insertion for all (13/14) instead of a surgical, so as to minimise degree 
of intervention and associated post procedural complications. We then 
reviewed subsequent compliance with guidance in terms of equip-
ment used, completion of pre op checklists and time of insertion.
Results. Results showed that Fenestrated tube with subglotic suc-
tion was prioritised both for the Covid and Non covid group respec-
tively (78% vs 80%);equally, a definitive improvement was confirmed 
in conducting pre op checklists in both groups (100% for Non covid 
and 89% for Covid group). There was significant compliance in time 
of insertion, with mean day of insertion being 14.2 days for the Non-
Covid Group instead of 19.8 for the Covid one respectively. Reviewing 
relavants trends only to Covid patients, it appeared that despite ICU 
admissions increased during the 2nd wave (34 patients in 1st wave 
versus 58 patients in the 2nd) the overall change of practice led to a 
substantial reduction of mean length of ICU stay and earlier discharge; 
45.1 days of stay for COVID ICU survivors requiring tracheostomy dur-
ing the 1st wave versus 30.3 days for the corresponding cohort during 
the 2nd surge.

Conclusion. Putting all outcomes together we conclude that despite 
ICU admissions increased, earlier tracheostomy insertion and selection 
of appropriate equipment minimised morbidity and mortality for most 
tracheostomy patients and led to earlier discharge for Covid ones. Aim to 
continue reviewing data to confirm sustainability with optimal standards 
of tracheostomy care.
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Introduction. The Coronavirus Disease-2019 (COVID-19) pandemic has 
demanded that healthcare professionals become increasingly efficient 
in identifying high risk clinical features to adequately allocate medical 
resources. Severe cases are defined by the presence of dyspnea, tachypnea, 
blood oxygen saturation < 93%, or pulmonary infiltrates covering > 50% of 
both lungs [1]. Laboratory tests may provide additional prognostic informa-
tion in patients who have already fulfilled clinical criteria for severe disease.
Objectives. This study aimed to analyse the prognostic value of serum 
biomarkers in hospitalized patients with severe 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 12th and May 31st, 2020 were retrospectively analysed. 
Clinical variables and laboratory biomarkers [lymphocyte count, C-reac-
tive protein, D-dimer, procalcitonin, ferritin, lactate dehydrogenase, brain 
natriuretic peptide (BNP), cardiac troponin and interleukin-6] were col-
lected and correlated with in-hospital mortality.
Results. Fifty four patients were identified during the study period. Median 
age was 73.5 years (interquartile range [IQR] 60–84) and 64.8% were males. 
Previous comorbidities included hypertension (57.4%), diabetes (27.8%) 
and coronary artery disease (13%). Mechanical ventilation was required in 
61.1% of patients and total in-hospital mortality was 46.3%. On admission, 
elevated troponin (OR 7.47; 95% CI 2.1–26.8), BNP (OR 4.94; 95% CI 1.4–17.4) 
and procalcitonin (OR 5.08; 95% CI 1.6–16.6) were significantly associated 
with subsequent in-hospital death. Median procalcitonin levels were sig-
nificantly higher among non-survivors (Figure) and lymphopenia was also 
a predictor of mortality (OR 3.64; 95% CI 1.2–11.4). On multivariate analysis, 
only age > 75  years (p = 0.016) and elevated procalcitonin levels (p = 0.04) 
remained significantly related to a worse prognosis.

Conclusion.: In patients with clinically severe COVID-19 admitted to 
an ICU, serum biomarkers may be useful to provide additional prog-
nostic information. Future studies are necessary to confirm these 
findings and determine the appropriate subsequent management 
strategies.
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Introduction. Family members of intensive care unit (ICU) patients 
play a crucial role in their recovery. Acknowledging family members’ 
individual needs is fundamental in the modern ICU, shifting from a 
patient centered care to a patient and family centered care.
Coping with a situation of critical illness of a loved one, participation in 
treatment decisions and caretaking of patients after hospital discharge 
can predispose to the development of Post-Intensive Care Syndrome 
in Family Members (PICS-F). In order to prevent PICS-F it is crucial to 
understand which characteristics of family members or patients can 
predispose or potentiate the development of this syndrome.
Objectives. Evaluate levels of anxiety and depression in family mem-
bers of patients hospitalized in the ICU, and search for the presence of 
factors linked to the development of PICS-F, allowing for future early 
identification of elements at risk and activation of adequate response 
services.
Methods. The study sample included 164 patients hospitalized in the 
ICU of a district hospital in northern Portugal and their respective fam-
ily members. A survey regarding socio-demographic data was filled 
in by family members during the patient’s hospitalization in the ICU. 
Three months after hospital discharge, family members were screened 
for anxiety and depression (emotional distress) using the Hospital 
Anxiety and Depression Scale (HADS).
To test for an association between family and patients’ characteristics 
and a positive HADS score, comparison tests were used. A multivari-
able logistic regression model was conducted to identify independent 
factors associated with a positive HADS score.
Results. The majority of patients were male (53%), whereas the major-
ity of family members were female (72%). The mean age of patients 
and family members was 60.4 and 53.9 years respectively. Emotional 
distress was identified in 24% of family members 3  months after 
patient discharge from the ICU. Only self-characteristics were shown 
to be associated with emotional distress in family members, namely 
unemployment (p = 0.008), smoking/drinking habits (p = 0.036) and a 
personal history of psychopathology (p = 0.045).
In multiple logistic regression analyses, only unemployment was 
found to be an independent factor associated with anxiety and 
depression in family members (OR = 2.74, CI 95%: 1.09–6.93). No asso-
ciation was found between patient characteristics and PICS-F.
Conclusion. The family members of ICU patients who experienced 
more anxiety and depression shared the following characteristics: 
were unemployed, had smoking and/or drinking habits and had a per-
sonal history of psychopathology. Unemployment was the only inde-
pendent caregiver characteristic identified in this study as a risk factor 
for the development of anxiety and depression following ICU hospital-
ization. Patient characteristics (intrinsic, related to the acute illness and 
PICS) were not found to be associated with the development of PICS-F.
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Introduction. Machine learning (ML) algorithms are increasingly used 
to support bedside clinical decisions, and outputs must be presented 
in usable ways. Graphical user interfaces (GUI) are front-facing presen-
tations for ML outputs, but clinicians are not routinely invited to par-
ticipate in their design, hindering ML solution potential. We previously 
used ML to develop a dynamic cardiorespiratory instability (CRI) risk 
score from continuously collected step-down unit vital sign (VS) moni-
toring data (Chen 2017, Chen 2015, Chen 2014). Clinical researchers 
and computer scientists used this ML-derived CRI risk score to develop 
a first-pass static GUI prototype.
Objectives. We next seek feedback from clinical end-users to inform 
user-engaged iterative design of a bedside GUI prior to clinical testing.
Methods. We conducted online qualitative focus group studies using 
an open-ended question guide to elicit feedback from clinical end-
users on the scope and presentation of information in the GUI screen 
prototype (numerics/pictures/animations) they felt to be most helpful 
in recognizing and forming decisions about patients approaching CRI. 
Five online focus group sessions were held in two separate rounds, 
each moderated by an expert focus group methodologist. Every round 
consisted of 3 groups (nurses, providers [nurse practitioners and phy-
sicians], and a hybrid group). Iterative design changes were made rap-
idly, and the most recently modified GUI display was presented in the 
next round. Focus group discussions were recorded and transcribed in 
a de-identified manner, and the transcripts coded independently by 
three researchers (SH, TP, MT) to identify recurrent patterns, highlight-
ing when thematic saturation was reached. After resolution of coding 
discrepancies, codes were coalesced into emergent themes. Clinician-
recommended GUI changes linked back to the emerging themes.
Results. 23 clinicians were recruited (14 nurses, 4 nurse practition-
ers, 5 physicians). The median age of participants was ~ 35 years (60% 
females) with median clinical experience of 8  years. Five themes 
emerged: trend evolution, context (risk evolution relative to vital signs 
and interventions), evaluation/interpretation/explanation (sub theme: 
holistic evaluation), clinician intuition, and clinical operations. Based 
on these themes, changes made to the GUI included: color and scale 
adjustments, integration of clinical information (medication, labs, oxy-
gen therapy, volume), threshold personalization, numeric and graph-
ics arrangement, ability to toggle between near/far trend views, and 
an information tab describing features and algorithms which produce 
the dynamically evolving CRI risk score.
Conclusion. User-engaged iterative design was useful in adjusting 
the GUI’s presentation of ML output felt to more optimally facilitate 
clinician surveillance and decisions. Next steps include comparison, 
laboratory, and field tests for further GUI refinement. Clinicians should 
be involved early and often in clinical decision support design to opti-
mize efficacy of ML tools.
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Introduction. As the COVID-19 pandemic proceeds, the number 
of patients admitted to the intensive care unit (ICU) is still growing. 
ISARIC 4C Mortality Score was developed as a prognostic tool in emer-
gency care department. The aim of this study is to determine whether 
4C Mortality score can be used in ICU population.
Methods. This was a retrospective study of patients who were admit-
ted to a tertiary referral university hospital ICU in the year of 2020 and 
were tested positive for SARS-Cov-19. The 4C Mortality Score was cal-
culated upon admission to the hospital. Patients were divided into 
two groups–ICU survivors and non-survivors. Standardized mortality 
ratio (SMR), ROC-AUC and regression analysis was conducted to deter-
mine the applicability of 4C Mortality Score.
Results. 249 patients were included in the study, of which 63.1% 
were male. Overall age of all patients was 61.32 ± 13.3. Most of the 
patients were 50–70  years old (55.4%). The overall mortality was 
41.4% (n = 103). SMR for the 4C Mortality Score was calculated, reveal-
ing a good concordance to the actual mortality rate of the group 
(SMR = 1.05). Mean value of mortality risk score was higher in the 
non-survivors group: 8 [6–11] vs 12 [9–15] (p < 0.001). To determine 
the discrimination ability of the 4C Mortality Score ROC-AUC analysis 
was performed, with ROC-AUC value of 0.754 (95% CI: 0.694–0.814, 
p < 0.001). Regression analysis revealed the 4C Mortality Score as a 
significant mortality predictor, with acceptable calibration (χ2 = 7.506, 
df = 8, p = 0.483). Per each point increase in the score the mortality 
increases by 27.1% (exp(B) = 1.311 95% CI: 1.205–1.427, p < 0.001).
Conclusion. The study demonstrated that the 4C Mortality Score is a 
good mortality predictor of the COVID-19 patients treated in the ICU. 
Further studies are needed to determine whether this score measures 
up to the conventional scores.
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Introduction. The COVID19 pandemic is constantly prompting 
healthcare systems around the globe to increase their ICU bed capac-
ity. However, it is well documented that ICU strain is associated with 
important increases in patient mortality (1). Shortage of trained staff, 
such as intensivists and ICU nurses, was one of the main challenges 
from the beginning of this crisis (2). Use of non-ICU healthcare provid-
ers to reinforce ICU staff with training provided became a frequently 
employed strategy. C19_SPACE is an example of a free training course 
offered by ESICM to non-ICU clinicians (3). From November 2020 and 
on Greece is facing a severe “second wave” which rapidly increased 
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the number of COVID19 related hospital admissions and the demand 
for ICU beds.
Objectives. To present the background, training and patient out-
comes of an urgently assembled ICU team during a period of massive 
COVID19 surge.
Methods. We retrospectively analyzed patient data and critical care 
outcomes (age, sex, APACHE II score at admission, length of stay, ICU 
mortality, standardised mortality ratio (SMR)), from a newly formed 
12-bed ICU in a tertiary COVID19 dedicated hospital, during the first 
four months of its operation. The background and the level of training 
of the ICU physicians was also taken into account. Comparisons with 
international COVID19 ICU registries were made.
Results. Our team of physicians consisted of 9 people. Six out of 9 
had less than 5  years of ICU experience. However, all 6 had recently 
attended C19_SPACE. From November 20th 2020 to April 4th 2021, 
75 patients were admitted to our 12-bed department. Patients’ char-
acteristics are shown in Table  1. The ICU mortality was 34.7% and 
the median ICU length of stay 14  days. Notably, in our cohort 88.1% 
of patients were supported with invasive mechanical ventilation 
at admission. The predicted mortality for an APACHE II score of 22 is 
42.4%. Therefore, our SMR is 0.82. The readmission and reintubation 
rates of our unit were 5.3% and 8%, respectively.
Table 1.

Male sex, No (%) Age, median APACHE II, median

57 (75) 65 22

Conclusion. Observational studies have found that ICU mortality 
from COVID19 has plateaued since May 2020 with some geographi-
cal variation. In most regions though, including Europe, the mortality 
rate is 30–40% (4). Our results cannot establish a causal link between 
the training status of our physicians and the ICU mortality. However, 
we report that C19_SPACE program along with the guidance of more 
experienced intensivists might have positively affected our patients’ 
outcomes during a period of crisis.
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Introduction. Providing life-saving care to critically ill COVID-19 
patients requires a great amount of resources. Length of stay (LOS) for 
these patients is longer than for other critical conditions, which may 
lead to a critical shortage of Intensive Care Unit (ICU) beds. Identifying 
modifiable risk factors that contribute to a long ICU stay might help 
overcome bed shortages and improve resource allocation and man-
agement for future waves.
Objectives. We aim to describe the potentially modifiable factors 
that contribute to ICU LOS in critically ill COVID-19 patients, so that 
the clinicians are aware of them and can focus their attention on an 
appropriate management, eventually leading to shorter LOS and bet-
ter resource allocation and management.
Methods. We conducted a retrospective observational single-centre 
study in the ICU of a University Hospital in Spain, over 1 year. All the 
patients who were admitted to the ICU with PCR- or antigen test-
confirmed COVID-19 were included. Potential modifiable risk factors 
contributing to ICU LOS were identified by a survey process. The infor-
mation regarding these risk factors was obtained from the electronic 
medical record. Patients were classified into two groups according to 
their LOS. Data are expressed as mean ± standard deviation, median 
(interquartile range), frequency (%) or odds ratio (95% confidence 
interval). Chi-square, Student’s T and logistic regression tests are 
applied as appropriate.
Results. We included 236 patients, 73% male, age 62 ± 12  years-old 
[survivors 60 ± 12 vs non-survivors 69 ± 10, p < 0.01], BMI 29 (26–33) 
Kg/m2, mechanical ventilation 88%, ICU mortality 22%, hospital mor-
tality 29%. Clinical characteristics of the patients of both groups are 
summarised in Table  1. Potential modifiable risk factors contributing 
to ICU LOS of both groups are depicted in Table 2.

Table 1. Clinical characteristics of the patients with short and long 
stay

 < 28 days
n = 162

 ≥ 28 days
n = 74

p-value

Age, years 62 ± 12 64 ± 11 0.18

Male sex, % 69.8 79.7 0.11

APACHE-II, points 16.5 ± 6 17.6 ± 5.7 0.22

ICU mortality, % 22.1 22.4 0.97

Hospital mortality, % 28.3 31.4 0.69

Table 2. Potential modifiable risk factors contributing to ICU LOS

Risk factor  < 28 days
n = 162

 ≥ 28 days
n = 74

OR (95% CI) p-value

Delirium, % 26.9 56.8 3.6 (1.9–6.6)  < 0.01

ICU-acquired weak-
ness, %

21.1 77 12.5 (6.2–25.8)  < 0.01

Severe lung destruc-
tion, %

12.4 40.5 4.8 (2.4–9.8)  < 0.01

Acute kidney injury 
(AKI), %

26.1 33.8 1.5 (0.8–2.7) 0.23

https://doi.org/10.1111/anae.15425
https://doi.org/10.1007/s00134-021-06352-y
https://doi.org/10.1016/j.chest.2020.09.070
https://doi.org/10.1016/j.chest.2020.09.070
https://doi.org/10.1164/rccm.201304-0622OC
https://doi.org/10.1164/rccm.201304-0622OC
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Table 2. Potential modifiable risk factors contributing to ICU LOS

Risk factor  < 28 days
n = 162

 ≥ 28 days
n = 74

OR (95% CI) p-value

Continuous renal 
replacement 
therapy, %

4.6 24.6 6.8 (2.4–20.9)  < 0.01

Fluid balance on day 
14, litres

3.4 ± 5.9 6.2 ± 5 1.08 (1.03–1.13)  < 0.01

Multidrug-resistant 
microorganisms 
(MDRM), %

8.6 56.8 13.8 (6.4–30.5)  < 0.01

Conclusion. Colonization or infection by MDRM, ICU-acquired weak-
ness, need for CRRT, delirium, severe lung destruction and fluid bal-
ance were significantly related to prolonged ICU stay.
Shorter LOS might be achieved by implementing antimicrobial stew-
ardship policies, early mobilization and physiotherapy, strategies to 
prevent AKI progression, a standardized approach to prevent, detect 
and treat delirium, protective mechanical ventilation and a restrictive 
fluid balance approach.
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Introduction. A new virus identified, named as Covid-19 by WHO in Feb-
ruary 2020. The clinical spectrum of this infection is wide and ranges from 
asymptomatic patient to severe pneumonia and respiratory failure.
Objectives. In this presentation, demographic data and clinical char-
acteristics of Covid-19 patients with severe pneumonia who were 
treated in the intensive care unit (ICU) in between March 2020 and 
December 2020 are presented.
Methods. After the approval of ethics committee, demographic charac-
teristics, Apache II and SOFA scores, co-morbid diseases of 400 patients 
with Covid-19 pneumonia, who were taken to intensive care units.
Results. Followed 400 patients werebetween the ages of 26 and 92. 
The demographicdata of the patients andtheirApache II and SOFA 
scores are given in Table 1. The 64.5% of the patients was female. The 
most comorbid disease of patients with Covid-19 were hypertension 
(51.6%) and diabetes mellitus (51.5%), respectively. % 72.5 of patients 
were admitted from the emergency service. The rate of obese patients 
was11.8% (BMI > 30). The rate of patients using ACE inhibitors-
was18.9%. The mortality rate was detected % 68,25 of patients with 
Covid-19 in ICU.

Paramethers Mean ± SD

Age (year) 67.1 ± 11.8

BMI (kg/m2) 26.4 ± 5.2

MV duration (day) 4.69 ± 8.82

SOFA Score 4.62 ± 3.1

APACHE II Score
Exitus Patients

16.68 ± 8.50

APACHE II Score
Surviving Patients

9.19 ± 6.26*

ICU duration (day) 9.79 ± 8.39

*p = 0,0001 (Surviving vs. Exitus Patients).

Conclusion. In this retrospective study, the rate of obesity and ACE 
inhibitor use were found to be low in our patients. Since, our patients 
were over 65 years of age, the rate of hypertension was relatively high. In 
conclusion age and APACHE II score were found to be important factors 
in survival in patients with Covid-19 pneumonia.
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Introduction. Blood groups have inherited characteristics that vary 
between populations due to natural selection and protective effects. 
Blood group antigens can affect sensitivity by altering the immune 
response in the form of anti-ABO counterparts.
Objectives. it was aimed to investigate the susceptibility of the disease 
according to blood groups with ABO blood group analysis in cases diag-
nosed with COVID-19 in the Turkish population.
Methods. In order to examine the relationship between blood group 
and clinical outcomes in COVID-19 patients, it was aimed to examine 
the distribution and mortality, associated with the ABO phenotype in 
critical patient groups diagnosed with COVID-19. After the approval of 
ethics committee, It was planned to compare the phenotypic character-
istics with the observed distribution to statistically examine whether the 
blood group of COVID-19 patients is associated with critical illness.
Results. A total of 383patients were enrolled. Among critically ill patients 
with COVID-19, the mortality of the patients were 56.1%. Blood group 
rates and ABO phenotype of the patients were 41.3%, 15.7%, 10.9%, 
32.1% and A, B, AB, O phenotype, respectively. The median age was 
68,72 ± 14,2 years and 59.3% were men. The highest mortality rate of the 
patients was 22.19% for Type A.
Conclusion. The literature reported that patients with type A blood are 
at increased risk of developing COVID-19. On the other hand, it has been 
shown that patients with group O phenotypic characteristics are less 
likely to get the disease in SARSCoV-1 viral outbreak. We found that type 
A blood conferred a higher risk of severe COVID 19. This is explained by 
the fact that patients with type A blood are high rate to develop COVID-
19-associated microvascular thrombosis and endothelial dysfunction.
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Introduction. The cytokine storm induces endotheliopathy and 
microthrombotic disease in patients with COVID-19. Severe cases can 
present rapid deterioration and develop acute respiratory distress syn-
drome, septic shock, metabolic acidosis and coagulopathy, including 
disseminated intravascular coagulation (DIC). The effective treatment 
for COVID-19 has not been defined yet.
Objectives. The aim of the study was to investigated the effect of 
therapeutic plasma Exchange on inflammatory markers and outcome 
in critically ill COVID-19 patients.
Methods. A case series of critically ill patients, with laboratory-
confirmed COVID-19, was studied during two-monthperiod. Thera-
peutic plasma exchange (TPE) was performed in patients admitted 
to the intensive care unit (ICU) with acute respiratory distress syn-
drome (ARDS), severe pneumonia, DIC. Demographic characteristics, 
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laboratory data including D-dimer, ferritin, IL-6, CRP and PaCO2 and 
PaO2 were recorded. Wilcoxin paired samples test was used to com-
pare pre- and post-plasma Exchange laboratory values.
Results. Case files of 10 patients with confirmed COVID-19 were 
assessed. All patients were male with a meanage of 61,8 ± 11  years. 
There were no significant difference between pre-and post-plasma 
Exchange levels of D-dimer and inflammatory parameters including 
IL-6, CRP, ferritin. No improvement was observed in PaCO2 and PaO2 
levels of the patients. Two of the patients were discharged from inten-
sive care unit. Mortality rate was 80%.
Conclusion. Plasma Exchange may help to decrease the levels of 
inflammatory biomarkers and attenuate endotheliopathy and micro-
thrombosis associated with COVID-19. In our case cohort, we did not 
observe any significant effect of plasma exchange on levels of inflam-
matory biomarkers. This may be due to the small sample size. Further 
studies are needed to identify the efficacy of the potential role of ther-
apeutic plasma exchange in critically ill COVID-19 patients.
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Introduction. During the second wave of Covid-19 pandemic across 
the globe, Myanmar was one of the developing countries battling in 
response to the crisis with limited resources. But to date, there has not 
been a published report on severely ill patients with covid-19.
Objectives. To describe the clinical characteristics, treatment profiles, 
and outcomes of critically ill Covid-19 patients in a Covid-19 desig-
nated hospital from Myanmar.
Methods. This observational study was conducted on Covid-19 posi-
tive patients admitted to the intensive care unit from 2020 August 30 
to January 30 in a single center of Yangon, Myanmar. Demographic 
data, clinical features, laboratory profiles, treatments, and outcomes 
were analyzed.
Results. Of the 163 patients included, 99 (61%) were male with a 
median age of 63 (56–70) years. 68% had at least one comorbidity in 
which all patients > 80 years and 76% of patients > 60 years had at least 
one comorbidity. The most common comorbidity was diabetes, found 
in 50% of the patients. All of the patients were treated with oxygen 
therapy, thromboprophylaxis, dexamethasone, and antibiotic prophy-
laxis. 38 (23%) received convalescent plasma, 94 (58%) remdesivir, 
and 16 (10%) tocilizumab. 80 (49%) were intubated and ventilated, 46 
(28%) required non-invasive ventilation, 62 (38%) of patients under-
went prone positioning. 127 (78%) patients needed cardiovascular 
support, and 13 (20%) required renal replacement therapy. The rate of 
deterioration was 6.5 days, and 23 cases showed rapid deterioration. 
The average length of ICU stay was 12 days. The median length of ven-
tilator dependency was 8 days. 64% of patients died, with the majority 
from the 60–80 age group and the highest mortality in above 80 years 
of age.
Conclusion. Understanding the clinical course and outcomes of the 
critically ill patients admitted to an intensive care unit in Myanmar 

would be indispensable in implementing clinical decision making, 
research, and planning for future waves of covid-19 and health secu-
rity threats.
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Introduction. Previous studies have identified that various type of 
rapid response system (RRS) was associated with reducing cardiopul-
monary arrests (CPRs) and mortality in non-intensive care units (ICU) 
patients(1, 2). In contrast to favorable outcomes of RRS, implementing 
it requires a lot of manpower, which is difficult for some hospitals in 
real world.
Objectives. We investigated whether maintaining the RRS with mini-
mal manpower would be more effective than not maintaining it.
Methods. This study is a retrospective analysis of the effect of nurse 
based RRS in secondary teaching hospital, South Korea. Our RRS is 
a ‘weekday only’ system (08:30–17:30) from monday to friday and 
consist of a nurse and 7–8 physicians. After the nurse monitors the 
patient’s clinical deterioration using electronic medical record based 
screening system and the calling from general ward (GW), nurse acti-
vates the RRS with clinical judgement and then calls the doctor on 
duty. We operated the RRS for hospitalized patients over 15  years of 
age in GW excepting ICUs, emergency department and operating 
room. Data were retrieved from the 12-month period before apply-
ing the RRS (July 2018 to June 2019) and compared to the 12-month 
period after applying the RRS (July 2019 to June 2020). The primary 
outcome was the incidence of CPRs of patients to be monitored. Data 
for 1 year before and after the start of RRS were analyzed through chi 
square test.
Results. The number of target patients before and after applying the 
RRS was 31,798 and 30,060 per year. Each number of deaths in target 
patients except ‘Do not resuscitation (DNR)’ patients was 19 (0.06%) 
and 13 (0.04%), and the P value was 0.367, showing no significant dif-
ference. The number of CPR cases was significantly different from 58 
cases (0.18%) before application of RRS and 36 cases (0.12%) after 
application of RRS (p = 0.046). There was a significant difference in CPR 
cases on off-duty time between 45 cases (0.14%) before application of 
RRS and 26 cases (0.09%) after application of RRS (p = 0.043), as there 

https://www.covid19treatmentguidelines.nih.gov/
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was a significant difference in CPR cases on night and weekend time of 
off duty time between 39 cases (0.12%) before application of RRS and 
20 cases (0.07%) after application of RRS (p = 0.023).
Conclusion. ‘Weekday only and nurse based’ RRS is effective to reduce 
the number of CPRs in GW.
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Introduction. 10 years of progress in medical science and technology 
has had a huge impact on how we treat patients in the ICU. Obviously, 
the intention of this  progress  is to ensure  better  survival of patients 
during their stay  in  ICU, as well as after discharge. But does this pro-
gress benefit our most vulnerable patients, the Very old Intensive care 
Patients (VIP), over 80 years old?
During the VIP1  (2016)  and VIP2  (2018)  studies, in  which our ICU 
actively  participated, we  noticed  that  many of our  included  VIP 
patients died shortly after discharge from ICU.
Objectives. This study was set up to investigate survival in the 
12  months after  ICU  admission and to compare survival of 2005–
2009 (05–09) with 2015–2019 (15–19) admissions.
Methods. Setting: az Sint-Blasius, Dendermonde,  Belgium,  a 438 
beds general hospital with university affiliation, with a 12 beds mixed 
medical-surgical  ICU.  A query was performed in the ICU database, 
identifying all VIPs admitted between 05–09 and 15–19.
Data were crossmatched with data in the electronic patient file (EPF), 
which is linked to the Belgian national register,  showing actual vital 
status or date of death. To avoid bias of VIPs who were repeatedly re-
admitted in ICU, we excluded all admissions of VIPs that were readmit-
ted in the 12 months prior to final admission. As Kaplan–Meier survival 
analysis takes into account lost to follow-up, we maintained VIPs with-
out data of actual vital status or date of death.
Statistical tests: Chi-square an Mann–Whitney U-tests for demographic 
analysis, Kaplan–Meier survival analysis with log-rank test; p < 0.05 was 
considered statistically significant.
The study has been approved by the Committee for Medical Ethics 
of az Sint-Blasius (n° BB012201941151). EU-GDPR requirements were 
met.
Results. Results are shown in Fig.  1. In 15–19 significantly more VIPs 
were admitted in ICU. After exclusion, 771 vs. 1093 admissions were 
analyzed. Exclusion was similar in both groups. No patients were lost 
to follow up in both groups. Median age was older in 15–19. Gender 
did not differ significantly. Length of stay was shorter in 15–19. ICU 
mortality was higher in 15–19, but after ICU, mortality did not differ 
significantly up to 12 months after admission.

Kaplan–Meier survival analysis is shown in Graph 1.
Conclusion. As  a consequence  of  an aging population, the number 
of admissions of VIPs in ICU is also increasing, as is the median age of 
these VIPs.
Although ICU mortality was lower in 05–09, mortality during the 
first year after ICU admission  did not differ.  In both study periods, 
most VIPs  died in the first month after ICU admission. Our presump-
tion that 10 years of medical advancement would make survival of this 
population better, was incorrect.
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Introduction. The COVID-19 disease manifests clinically quite differ-
ently ranging from asymptomatic or mild symptoms to multi-organ 
failure. It is well known that survivors after critical illness in general 
may experience long-term cognitive and functional impairments. 
Therefore, we anticipated that the critically ill COVID-19 patients in 
need of ICU treatment would experience similar impairments.
This study will investigate the long-term cognitive and functional out-
comes of patients admitted to Danish ICUs with COVID-19.
Methods. During the initial stage of the COVID-19 pandemic a Dan-
ish national database, the Danish ICU COVID-19 Database, was estab-
lished and it includes all three-hundred-twenty-three patients with 
COVID-19, who were admitted to Danish intensive care units (ICUs) 
from 10th March to 19th May 2020. Surviving patients were con-
tacted by secure online digital mailbox and given the information 
of being included into a national database followed by an invitation 
to participate in the follow-up, which was set up as telephone inter-
views. The primary outcomes were cognitive and functional status 6 
and 12 months after ICU admission using the Mini Montreal Cognitive 
Assessment (MiniMoCA) and the Clinical Frailty Score (CFS). Secondary 
outcomes were mortality, and assessments of health-related quality 
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of life by using the 5Q-5D-5L instrument, functional status by Barthel 
Activities of Daily Living (ADL) and Lawton-Brody Instrumental Activi-
ties of Daily Living (IADL), and fatigue by Fatigue Assessment Scale 
(FAS). Furthermore, to explore the association between ventilator days 
and CFS and MiniMoCA, respectively.
Results. We present preliminary data from 202 patients who were still 
alive after 6-months (6-month mortality of 37.8%) of whom 105 (52%) 
participated in the follow-up. Baseline characteristics for interviewed 
vs. not interviewed correspond well on age (67 vs. 61  years), use of 
mechanical ventilator (80% vs. 79%) and comorbidities (66% vs. 63%). 
Twenty-six percent had cognitive scores indicating impaired cogni-
tive function, 52% had FAS scores indicating fatigue (51% of these had 
scores 335 indicating extreme fatigue) and 20% were frail (CFS > 4). 
Pearson correlation test showed a positive correlation between the 
number of ventilator days and frailty, but not for cognitive function. 
Twenty-eight percent reported their health-related quality of life 
to be moderate to worst health imagined. Participants scored high 
in the ADL and IADL questionaries, indicating the highest level of 
independence.
The study is ongoing, and at the congress we present results from 
both the 6- and 12-month follow-up.
Conclusion. This study will describe the long-term cognitive and 
functional status of Danish ICU survivors after COVID-19 after 6 and 
12  months. The interim conclusion based on the 6-month follow-up 
indicated a high degree of independency, however, some still expe-
riences cognitive impairments and frailty, and around 50% report 
fatigue. The final conclusion of the study will follow after collection 
and analysis of the 12-month data.
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Introduction. North West London saw an early surge in COVID-19 
related Intensive Care Unit (ICU) admissions preceding the UK national 
lockdown. Our institution (London North West University Healthcare 
NHS Trust) was the first in the UK to declare a critical incident on 20 
March 2020 due to a significant shortage of ICU beds[1]. Many lessons 
were learnt with respect to service organisation and delivery together 
with the advent of new drug therapies shown to improve outcome[2]. 
The aim of this study was to explore whether or not such changes 
were contributory to improved outcomes for patients with COVID-19 
admitted to the ICU at our institution.
Methods. For this retrospective analysis, we compared 2 six-months 
long temporal waves of COVID defined by the UK government[3]. 
Wave 1 was defined from 1/3/20—31/8/20 and wave 2 from 1/9/20 to 
28/2/21. Our cohort is inclusive of all patients admitted to ICU at our 
institution during this time period. Data collected included relevant 
baseline characteristics and survival status at ICU and hospital dis-
charge. For parametric data, mean, standard deviation and student-t 
test were used to describe and compare groups respectively. Categori-
cal variables were presented as numbers and percentages with com-
parison undertaken using chi-square test.
Results. A total of 1829 admissions were recorded during this period. 
Compared to wave 1, patients in wave 2 were older with proportion-
ally a lower incidence of Black and Minority Ethnic (BAME) admissions. 

Baseline acute illness severity was measured using a validated severity 
score(ICNARC score),and was comparable between the 2 groups[4].
The survival status in wave 2 was significantly lower than wave 1 at the 
times of ICU and hospital discharge (see Table 2)
Table 1. Characteristics of wave 1 and 2 population

Patient characteristics 1st wave 2nd wave p-value

Total admissions 885 944

Age—mean (SD) 59.3(15.7) 61.1(15.1) 0.019
Male—no(%) 589(66.6) 608(64.4) 0.360

Ethnicity—no(%) 0.010
White 289(32.7) 339(36.1)

Asian British 351(39.7) 348(37.0)

Black 94(10.6) 69(7.3)

Body Mass Index—mean(SD) 26.89(6.4) 26.92(5.8) 0.914

ICNARC score—mean(SD) 22.21(8.11) 22.78(8.72) 0.270

COVID admissions—no(%) 355(40.1) 379(40.1) 1

ICU stay days—mean(SD) 8.0(15.5) 7.2(10.27)

Table 2: Outcomes of wave 1 and 2 population

Outcomes 1st wave 2nd wave p-value Odds Ratio(95% 
Confidence 
Interval)

ICU survival—
no(%)

710 (80.2) 686(75.2) 0.012 1.34(1.06,1.68)

Hospital survival 
-no(%)

672(75.9) 633(70.1) 0.006 1.34(1.08,1.67)

Conclusion. At our institution, the survival outcome was less favourable 
in the 2nd wave despite changes to the organisational and healthcare 
delivery and the introduction of new drug therapies shown to improve 
COVID-19 outcomes. Reasons for these unexpected findings urgently 
need further exploration in further studies.
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Introduction. In 2020, COVID-19 spread around the world. Severe and 
critical cases have multiple presentations, and knowledge about the 
lung sequelae of COVID-19 is still scarce.
Objectives. To study the lung sequelae of COVID-19 through radio-
logical and pulmonary function assessment.
Methods. All patients admitted to an Intensive Care Department 
(ICD) of a tertiary Hospital (São João Hospital, Porto, Portugal) during 
the first wave of COVID-19 who survived were invited to be assessed, 
three to six months after discharge, in terms of lung sequelae. Lung 
sequelae were assessed radiologically (through a thorax CT scan) and 
functionally (through pulmonary function tests).  We used the most 
suitable descriptive and inference statistics, using a significance level 
of 0,05.
Results. Of the 157 patients admitted to the ICU during the first wave 
of COVID-19 infection, 106 survived to be discharged and 100 were 
assessed in the outpatient clinic. Sixty-five patients (65%) were men, 
and the mean age was 63 (SD 14). The patients were in the ICU for a 
median of 17.5 days (IQR 6.75–33.25). The mean SAPS II and APACHE 
scores were 36 (SD 16) and 17 (SD 6), respectively. Sixty-seven patients 
(67%) were intubated and mechanically ventilated, 26 (26%) were on 
high flux nasal oxygen, and 7 (7%) were on non-invasive ventilation. 
In the majority (68.7%) of mechanically ventilated patients, protec-
tive ventilation was achieved (plateau pressure inferior to 30 cmH2O 
and driving pressure inferior to 15 cmH2O). In thirteen patients, extra-
corporeal membrane oxygenation (ECMO) was used. All CT scans 
revealed improvement from the acute to the convalescent phases 
of COVID-19 infection. Twenty-four patients (26%) had a normal CT 
scan. Forty patients (58%) had ground-glass opacities and 55 patients 
(59%) had some evidence of fibrosis in the CT scan: fibrotic atelecta-
sis (n = 27), traction bronchiectasis (n = 21), bronchiolectasis (n = 18) 
and UIP-type fibrosing lung diseases (n = 5). Pulmonary function tests 
were normal in most patients (63 patients, 77%). Two patients (2.4%) 
had obstructive pattern, 11 patients (13.4%) had restrictive pattern, 
and 9 patients (10,9%) had decreased CO diffusion capacity. In univari-
ate analysis, there was a statistically significant association between 
persistence of abnormalities in the convalescent phase CT-scan and 
older age (p = 0.048), higher SAPS II and APACHE scores (p = 0.018 and 
p < 0.001) and having been invasively ventilated (p = 0.011). However, 
there was no statistically significant association with being on ECMO 
(p = 0.934) or having non-protective ventilation (p = 0.878).
Conclusion. Most patients with severe COVID-19 infection admitted 
to an ICD still exhibit abnormalities in CT scans three to six months 
after hospital discharge, such as ground-glass opacities and fibrosis, 
without significant abnormalities in pulmonary function tests. Persis-
tent CT scan alteration were associated with higher disease severity, 
older age and invasive ventilation.
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Introduction. A rapid response system (RRS) is created for prompt 
intervention in patients with unexpected clinical deterioration during 
hospitalization. The absence of an organized system to face in-hospital 
emergencies may result in a high risk of preventable life-threatening 
events to patients with an increased rate of death. In this context, RRS 
implementation has been increasing worldwide in the last decades 
and many studies have shown its efficacy in reducing the rates of in-
hospital mortality. Therefore, the development of precise activation 
criteria and risk stratification is needed for improving triage of patients 
and resource allocation. In our country, formal guidelines for the crea-
tion and implementation of RRS were created in 2010. At our center, 
the RRS was redefined in 2015, and there was a switch from a tradi-
tional code team to a RRS with other than Cardiac Arrest activation cri-
teria. This study describes RRS presence and organization at our center 
from 2017 to 2020.
Methods. We performed a descriptive statistical analysis of all RRS 
activations from January 2017 until December 2020 since the formal 
implementation of our RRS registry data base.
Results. One thousand two hundred twenty-six RRS activations were 
performed in the study period. The mean age of the patients was 
70.9  years. 54.2% of the patients were male. A decreasing pattern of 
activations was verified from 2018 to 2020, with a total of 416 activa-
tions in 2018, 300 in 2019 and 235 in 2020. 25,1% of RRS activations 
were performed from our Intermediate Care Units, 20.9% from internal 
medicine ward and 19.9% from surgical wards. Cardiac arrest (CA) was 
the activation criteria in 13.5% of the cases. In 6.63% of the cases acute 
respiratory distress was the main motive of activation. Other causes of 
RSS activation were persistent hypotension, syncope, tachycardia and 
airway obstruction. In the cases of CA, the arrest rhythm was asystole 
in 66.9%, pulseless electrical activity in 23.5%, ventricular fibrillation 
in 7.23% and pulseless ventricular tachycardia in 2.41%. 69.3% of the 
patients in CA survived after RSS intervention.
Conclusion. At our center, RRS consists of a medical emergency team 
composed of a critical care nurse and a critical care doctor with skills 
in resuscitation and care of critical patients, active on a 24/7 basis. 
The decreasing pattern of activations observed over three years may 
be explained by an increasing awareness of the “afferent” limb of RSS 
for the exact activation criteria. In regards to CA, our data is consistent 
with the literature, with a predominance of nonshockable rhythms at 
presentation. The survival rate after CA was greater than the reported 
in the literature regarding in-hospital CA. However, it is important to 
note that the reported rate of survival was not at hospital discharge 
but immediately after RSS intervention. Despite the pervasive use of 
RSS, little is known about the best predictors of clinical outcomes of 
patients for whom RSS is activated. This might be explained by the 
heterogeneity of patients observed, with various comorbidities. In this 
context, it is crucial that future studies focus on the identification of 
outcome measures that reflect the success or failure of RSS.

000271 
The Bundle is Dead, Long Live the Bundle: Improving 
Evidence‑Based Care at a COVID‑19 Surge Centre
J.  McLean1; P. Tharmapoopathy,1; S.  Hutchinson1

1Critical Care Complex, Norfolk and Norwich University Hospital, Norwich, 
United Kingdom 
Correspondence: J. McLean
Intensive Care Medicine Experimental 2020, 9(1): 000271

Introduction. Care bundles are an established part of Intensive Care 
Unit (ICU) practice and have the potential to significantly improve 
patient outcome (1,2). More recently however, the utility of care bun-
dles has been questioned (3). The COVID-19 pandemic presented 
challenges including rapid ICU expansion, care provision by non-ICU 
trained staff, and a rapidly evolving, piecemeal evidence-base. These 
challenges have led to renewed interest in care bundles for these 
patients (4). We developed a care bundle for critically ill patients with 
COVID-19, with the aim of improving the evidence-based care of these 
patients.
Objectives. This abstract aims to evaluate the success of implement-
ing a local care bundle for critically ill patients with Covid-19 infection.
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Methods. Our care bundle was based on UK national guidelines (5) 
and included administration of dexamethasone and tocilizumab, con-
trol of tidal volumes, enhanced thromboprophylaxis, admission inves-
tigations, and rational antibiotic usage.
The project was completed in a UK-based general ICU which is a desig-
nated regional surge centre. The bundle was introduced at the begin-
ning of the second wave of the pandemic in the UK. We collected data 
for 14 weeks, which included a two-week pre-bundle baseline period. 
During the period of observation, tocilizumab was added based on 
the publication of trial data from REMAP-CAP (6).
We assessed performance of each component on a weekly basis. Each 
day of a patient’s admission reflected one data point. A patient was 
considered compliant for a given day if all applicable components of 
the bundle were successfully implemented. We also collected perfor-
mance data for each individual component. Bundle performance was 
regularly fed back to ICU staff at monthly clinical governance meet-
ings. Interventions to improve performance were undertaken based 
on regular assessment of underperforming components.
Results. During this period 182 patients with COVID-19 were admit-
ted, with a peak of 310 patient-days per week. Our ICU expanded to 59 
beds, from a baseline of 28, with a corresponding increase in non-ICU 
trained staff.
Two weeks prior to implementation, baseline bundle performance 
was 56%. This increased to 68% for the first two weeks of bundle 
implementation. At the end of the 12-week observation period overall 
performance had increased to 90% (Fig. 1).

Bundle components which involved the administration of drugs dem-
onstrated high initial performance, which was sustained throughout 
the observation period, for example dexamethasone (pre-bundle 
performance of 98% vs end performance of 100%). In contrast, other 
components demonstrated lower starting performance which proved 
more difficult to improve.
Interventions which were associated with improvement in bundle 
performance included the incorporation of bundle components into 
daily safety briefings, the creation of an electronic order set for admis-
sions, and the introduction of bedside weight charts.
Conclusion. The use of an evidence-based care bundle alongside reg-
ular assessment and intervention allowed our department to rapidly 
adopt evidence-based practices, and maintain a high standard of care 
despite significant pressures.
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Introduction. Outcome prediction for critically ill patients is challeng-
ing. The Acute Physiology and Chronic Health Evaluation  (APACHE) II 
and IV logistic regression model are the benchmark predictive tools in 
intensive care unit (1). Yet, it has limitation in handling non-linear rela-
tionships between variables and outcome, often subjects to loss of cal-
ibration overtime and inconsistent performance when applied outside 
the US due to different in case-mix and clinical practices (2). Artificial 
neural network (ANN) has been proposed as an alternative (3).
Objectives. To compare the performance of ANN model to APACHE II 
and IV—in predicting the hospital mortality in the critically ill patients 
in Hong Kong (HK).
Methods. This retrospective analysis included all admissions to the 
intensive care unit of the Pamela Youde Nethersole Eastern Hospi-
tal from Jan 2010 to Dec 2019. 10% was randomly selected from the 
included samples to form the validation set. The remaining 90% was 
used for ANN model development. Among them, 70% was assigned 
for training while 30% was assigned for testing purpose. We trained 
ANNs with one hidden layer with 12 units. Hyperbolic tangent and 
Softmax activation functions were employed for the hidden and 
output layers respectively. The ANN was constructed using the same 
parameters as in the APACHE IV score model. The performance was 
assessed in terms of discrimation using the area under the receiver 
operating characteristic curve (AUROC), and calibration using the Brier 
score and Hosmer–Lemeshow statistic (H).
Results. A total of 14,503 admissions were included. 4.9% of the 
recruited cases had at least one missing data and was handled by 
multiple imputation method. The hospital mortality rate was 19.3%. 
Using 53 parameters based on the APACHE IV model, the ANN model 
(Model  “Development set”, AUROC 0.886, 95% CI 0.879–0.92, Brier 
score 0.097, Hosmer lemeshow test p = 0.3363) was found to be supe-
rior to the APACHE II (AUROC 0.800, 95% CI 0.790–0.810, Brier score 
0.1519, p < 0.001 when compared with Model  “Development set”) 
and APACHE IV (AUROC 0.841, 95% CI 0.833–0.850, Brier score 0.1232, 
p < 0.001 when compared with Model “Development set”) for predict-
ing hospital mortality. The  validation set contains 1400 patients. The 
ANN model “validation set” (AUROC p = 0.878, 95%  CI 0.857–0.900, 
Brier score 0.099, Hosmer lemeshow test p = 0.3712) was once again 
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superior than APACHE II (AUROC 0.824, 95% CI 0.796–853, Brier score 
0.1436, p < 0.001) but similar to APACHE IV (AUROC 0.869, 95% CI 
0.848–0.891, Brier score 0.1141, p = 0.3432). The calibration curve for 
the validation set showed that ANN model has better calibration than 
both APACHE II and APACHE IV.
Conclusion. Our ANN model, which trained with local representa-
tive data, outperformed the internationally well-validated APACHE II 
and IV models in local critically ill patients. External validation using 
data from other hospitals are recommended to confirm this finding. 
Future studies may explore the feasibility to reduce the number of 
variables while preserving the discrimination and calibration power 
of the ANN model. With the popularity of computerised information 
system in ICU and general ward settings to replace paper records, 
data are more readily available than before. ANN, together with other 
machine learning techniques, are valuable tools for real-time patients’ 
prognostication.
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Introduction. Little is known about mid-term outcomes of critically ill 
Coronavirus disease-2019 (COVID-19) survivors.
Objectives. The objective of this single-center cohort study was  to 
describe their physical, cognitive, psychological, and biological out-
comes at 3 months following intensive care unit (ICU)-discharge (M3).
Methods. All COVID-19 adults who survived an ICU stay ≥ 7 days dur-
ing the first wave of the pandemic (from March 1st to July 17th2020) 
were included if they attended the M3 consultation at our multidis-
ciplinary follow-up clinic. They benefited from a standardized assess-
ment, addressing health-related quality of life (EQ-5D-3L), sleep 
disorders (PSQI), and the 3 principal components of post-intensive 
care syndrome: physical status (Barthel index, handgrip and quadri-
ceps strength), mental health disorders (HADS detecting anxiety and 
depression, IES-R detecting post-traumatic stress disorder), and cog-
nitive impairment (MoCA). Biological parameters included C-reactive 
protein (CRP), creatinine and cystatin C.
Results. Among the 92 patients admitted in ICU for COVID-19, 42 sur-
vived a prolonged ICU stay and 32 (80%) attended the M3 follow-up 
visit: 62 [49–68]y, 72% male. A majority of patients were mechanically 
ventilated (30/32) for 21 [12–29]days. The ICU and hospital length of 
stay (LOS) were respectively 23 [15–39]days and 40 [29–52]days. At 
M3, 87.5% (28/32) had not return to previous level of activities, either 
employment for previously active patients or leisure for unemployed 
or retired patients. Only 6.2% (2/32) fully recovered, and had normal 
scores for the three MoCA, IES-R and Barthel tests. The main observed 
disorders were PSQI > 5 (75%, 24/32), MoCA < 26 (44%, 14/32), Bar-
thel < 100 (31%, 10/32) and IES-R ≥ 33 (28%, 9/32). Combined disor-
ders were observed in 13/32 (40.6%) of the patients. The EQ-5D-3L 
visual scale was rated at 71[61–80]. A quarter of patients (8/32) dem-
onstrated a persistent inflammation based on CRP blood level (9.3 

[6.8–17.7] mg/L). Measuring serum cystatin C, compared to creatinine, 
allowed to detect a greater number of patients presenting persistent 
biological kidney dysfunction (56.2% (18/32) vs 28% (9/32), respec-
tively). From hospital discharge until the M3 visit, 4/32 (12.5%) patients 
visited an emergency department, at least one time. Nearly half of the 
cohort received inpatient rehabilitation between ICU discharge and 
M3. Their illness severity was similar but duration of mechanical ven-
tilation and ICU LOS were prolonged, when compared to patients who 
did not receive rehabilitation. At M3, despite rehabilitation, they were 
still significantly more dependent (p = 0.03).
Conclusion. The burden of severe COVID-19 and prolonged ICU stay 
was considerable in the present cohort after 3 months, affecting both 
functional status and biological parameters. These data are likely to 
apply worldwide, and are an argument on the need of closed follow-
up for critically ill COVID-19 survivors.
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Introduction. Proning patients in intensive care have become an 
integral part of management of severe respiratory failure especially in 
patients with COVID-19 pneumonitis in this present pandemic.
Proning helps in improving oxygenation and ventilation in these 
patients by reducing ventilation perfusion mismatch. Despite proven 
benefits of proning, prone positioning can be challenging and involve 
numerous complications which include injuries to face, eyes, nerves, 
as well as respiratory and cardiovascular compromise.
Therefore, proning of patients safely poses significant challenges, 
which requires adequate training through simulation, presence of 
manpower and the adherence of safety checklists in intensive care 
units.
In our unit, we do not have a post proning care bundle and the com-
pliance of a checklist was low.
Objectives. 1. To review complications that occurred during proning 
of intubated patients with COVID-19 in our intensive care unit. 2. To 
improve the quality of proning and to minimize complications.
Methods. We looked into a case series of 20 patients with COVID 19 
undergoing invasive ventilation in the intensive care unit at West 
Middlesex Hospital, London, UK. Data was collected over a period 
of 2  weeks using a proforma during proning and from the intensive 
care Cerner electronic medical record of patients. The results were 
recorded on a spreadsheet using Microsoft Excel.
Results. Significant complications noted were facial and lip injuries 
in 35%, pressure sores in 30% and corneal edema in 20% of patient’s 
proned.
Other adverse events included respiratory compromise and cardiovas-
cular compromise in 35% and 15% of patients respectively. Cuff leak 
and endotracheal dislodgement was recorded in 5% of patients.
Mean duration of proning in patients was recorded at 9  days and a 
maximum duration of proning was 20  days. Average period patients 
were proned at a time was 13 h.
Conclusion. Our data analysis showed that proning and subsequent 
de-proning of patients in our unit with respiratory failure resulting 
from COVID-19 was associated with some of the well-known complica-
tions of this mode of positioning.
We also observed that compliance with proning checklist was less 
than satisfactory.
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We thus made the below recommendations based on current evi-
dence, which will help to mitigate and provide better care for our 
patients.
Our Recommendations
1. Ensure adequate training of staff involved.
2. Use of protective pressure pads to protect pressure areas and use a grad-

ing scale for monitoring.
3. Use of soft endotracheal tube ties to prevent lip injuries.
4. Daily lip and eye care and use of eye guard during proning.
5. Preparation and checking of airway trolley and immediate availability of 

appropriate drugs for use.
6. Documentation of proning days and complications to be recorded on 

the intensive care Cerner medical record.
7. Ensuring compliance with proning checklist during proning and intro-

duction of post proning care bundle.
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Introduction. Shift work is associated with a multitude of short- and 
long-term health problems, due to a disruption of the biological clock 
(1,2). In hospitals, care is provided 24 h a day and healthcare providers 
are therefore subject to shift work and its associated negative conse-
quences. In this study, we evaluated a bundle of interventions, aimed at 
improving sleep and wellbeing during and after night shifts.
Objectives. To assess whether implementation of a bundle of specific 
measures improves subjective sleepiness and general well-being during 
nightshifts, as well as long term health effects by determining predictive 
markers of diabetes mellitus and cardiovascular disease.
Methods. This was a single centre interventional study with a ’before 
and after’ design, among ED nurses and doctors working in night shifts 
in the Jeroen Bosch Hospital, s’-Hertogenbosch The Netherlands. The 
intervention was based on reducing sleepiness during the nightshift as 
well as the effects of external cues on the natural biorhythm. It consisted 
of the option of a powernap during the night shift, the option to wear 
glasses with blue coloured light to improve concentration during the 
night shift and to wear orange coloured glasses after the night shift, to 
reduce awakening effects of morning sunlight. Finally, a specific diet dur-
ing specific times in the night was provided. Subjects were tested on the 
Karolinska Sleepiness Scale (KSS) to determine subjective level of sleepi-
ness every night shift at 5:00 am. During both periods blood was taken 
twice in one night and a general health questionnaire was completed.
Results. Of the 67 nurses and doctors 40 participated in the study. All 
consumed the provided nutrition, while the option of a powernap, and 
wearing blue and orange glasses were used by 90, 40 & 64% respectively.
We found that sleepiness at the start of a night-shift period was similar 
between baseline and after intervention, but that sleepiness decreased 
significantly during the subsequent nights after the intervention (Fig. 1).

Fig. 1, made by author.

The questionnaires results showed that concentration and subjective 
energy levels improved significantly during the night shifts after the 
intervention period whereas the number of mood swings was signifi-
cantly reduced. The number of participants that indicated to be able 
to drive home safely increased from 21% before the intervention to 
37% after. Finally, insulin levels peaked after the night time meal; the 
magnitude of this peak was reduced from a mean 23.8 to 10.9 mU/L.
Conclusion. In this study, implementation of a bundle of meas-
ure leads to a reduction in sleepiness over subsequent nights dur-
ing a nightshift period. Additionally, the concentration significantly 
improved, as well as the ability to drive home safely after night shift. 
Furthermore, insulin peaks were lower after night-time meals, indicat-
ing a potential role for these measures to reduce long-term risk of car-
diovascular disease.
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Introduction. The Sequential Organ Failure Assessment (SOFA) 
score has been developed to score the severity of organ dysfunction 
over time in critically ill sepsis patients. Although it was not initially 
designed to predict mortality, it has been proven that the SOFA score 
has high predictive value for Intensive Care Unit (ICU) mortality in 
severely ill patients 2.
Objectives. Our goal was to evaluate if trends in SOFA score dur-
ing ICU admission are also associated with outcome in patients 
with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
infection.
Methods. All adult patients with a laboratory-confirmed diagnosis 
of COVID-19 pneumonia and admitted to ICU of JESSA hospital, Has-
selt, Belgium between March 13th 2020 and October 17th 2020 were 
included In this retrospective, cohort study. Data were prospectively 
entered into a customized database covering demographic data, med-
ical history, laboratory results and clinical outcomes. This database 
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was retrospectively reviewed. The worst SOFA score was evaluated 
daily. Categorical variables are presented as frequency (%) and con-
tinuous variables as median with interquartile range or mean. Mixed 
models for repeated measures were used to compare SOFA data of 
survivors and non-survivors.
Results. In total, 116 COVID-19 patients were admitted to the ICU 
from March 13th until October 17th 2020. Thirteen COVID-19 patients, 
admitted to the COVID ICU for other reasons (i.e. neurological trauma, 
diabetic ketoacidosis, complication after surgery) than COVID-19 
pneumonia, were excluded, resulting in 103 patients for final analy-
sis. Baseline characteristics are presented in Table 1. Mean worst SOFA 
score on day 1 was not different between groups (p = 0.15). From day 
2, difference in mean worst SOFA score gradually increases: mean 
worst SOFA score on day 3 is 1.76 higher in non-survivors (p = 0.0051) 
and on day 7 4.08 (p < 0.0001).
Table 1. Baseline demographics and medical history. Data are pre-
sented as mean ± standard deviation or as number (frequencies)

ICU Survivors
(n = 73)

ICU Deceased
(n = 30)

Age (years) 65.93 ± 11.55 73.73 ± 8.66

Gender (male/female) 17 males/ 13 females 46 males/ 27 females

BMI (kg/m2) 27.58 ± 4.67 29.15 ± 6.26

Smoking 2 (2.74%) 3 (10.00%)

Arterial hypertension 40 (54.80%) 22 (73.33%)

Diabetes 20 (27.40%) 13 (43.33%)

Chronic respiratory disease 12 (16.44%) 8 (26.66%)

Malignancy 5 (6.85%) 6 (20.00%)

Chronic Kidney Disease 10 (13.70%) 5 (16.66%)

Chronic Liver Disease 2 (2.74%) 1 (3.33%)

Conclusion. Mean SOFA score on admission was not a good predictor 
of mortality in patients with COVID-19 pneumonia.
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Introduction. The sleep of critically ill patients can be disturbed dur-
ing their stay in an Intensive Care Unit, and there is evidence that sleep 
in the ICU is poor in quality.
The causes of this disturbance depend on a variety of patients fac-
tors and the acute nature of their illnesses (highlighting non-sedated 
patients, such as coronary patients), as well as factors related to the 
ICU environment and the treatments administered.

Acute sleep deprivation can be negatively associated with the recov-
ery of ICU patients, being the aim of this study is to describe patients’ 
perceptions of a night’s sleep at ICU.
Objectives. To analize the night-time sleep of a group of coronary 
patients admitted to our Intensive Care Unit (ICU) last 10  days (1st- 
10th April).
To determine the frequency of main causes of insomnia and degree of 
sleep reported by the patients using a pilot survey with 23 items about 
the ICU environment and characteristics of their sleep.
Methods. Observational, descriptive, prospective study in coro-
nary patients admitted to our ICU in 10 days, using a database of 11 
patients, who conducted a survey of the quality of sleep during their 
stay in the ICU, with the following items: sleep quality at home and 
ICU, general degree of daytime sleepiness, noise, light, nursing care, 
diagnostic tests, drugs administration, alarms, pulse oximeter, hear 
people talking, aspiration of secretions, nebulizers- oxygen, phone 
calls, room temperature and sleep medication at home and ICU.
Results. Mean and median of the items analyzed (score from 0 to 10) 
were:

  •  Sleep quality at home: 7,18 (8).
  •  Sleep quality at ICU: 6,60 (6).
  •  General degree of daytime sleepiness: 4,90 (5).
  •  Noise: 3,18 (2).
  •  Light: 2,90 (3).
  •  Nursing care and diagnostic tests: 1,81 (1).
  •  Drugs administration: 1,63 (1).
  •  Alarms: 4,18 (4).
  •  Pulse oximeter: 2,40 (1).
  •  Hear people talking: 3,45 (2).
  •  Aspiration of secretions: 1,20 (0,5).
  •  Nebulizers- oxygen: 1,60 (0,5).
 •  Phone calls: 1,63 (0).

Percentages of the items analyzed:

  •  Room temperature: cold 18%, hot 9%, correct 72%.
  •  Sleep medication at home: yes 36%, no 64%.
 •  Sleep medication at ICU: yes 64%, no 36%

We must highlight the strong positive correlation between light and 
hear people talking (rho 0,727, p = 0,011) and light and noise (rho 
0,627, p = 0,039; no differences between sleep quality at ICU and sleep 
medication were found.
Conclusion. Frequent disruptions (hear people talking), poor quality 
and changes in the circadian rhythm (presence  of lighting intensity 
higher and noise), characterize the night-time sleep of critically ill 
patients admitted in ICUs.
Although protocols for sleep promotion in the ICUs have recently been 
studied, the best strategies for sleep promotion has yet to be defined.
So, we create this pilot survey to determine possible causes of sleep 
impairment in our patients, in order to improve it, including this study 
in our project to humanize the intensive care unit.
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Introduction. Communication with the families of patients admit-
ted to intensive care units (ICUs) has proven to be particularly dif-
ficult during the CoVID-19 pandemic due to restricted visiting and 
limited time available for experienced staff to communicate with 
relatives by telephone. Families are left with increased anxiety and 
stress at the inability to comprehend interventions and patient 
progress, which are typically better communicated face-to-face.1,2 
Alternative methods of communication such as animation videos 
may help bridge the communication gap and have previously been 
shown to improve patient understanding before consent for medi-
cal procedures.3 However, this approach has yet to be evaluated as 
a communication aid with relatives of patients in ICU.
Objectives. To determine whether multi-language animations 
(www. expla inmyp roced ure. com) improved relatives’ self-perceived 
understanding of mechanical ventilation—its potential benefits, 
risks, and any alternatives. We also evaluated the impact on reported 
anxiety.
Methods. This project took place between 1st of November 2020 to 
31st of January 2021 at two ICUs in Barts Health NHS Trust. We intro-
duced animated videos in multiple languages explaining mechani-
cal ventilation and used telephone questionnaires to evaluate 
relatives’ reported understanding of mechanical ventilation before 
and after the introduction of the videos. Telephone questionnaires 
were administered during the first 6  weeks to 39 next-of-kin of 
patients admitted to ICU prior to the introduction of the animations. 
During the next 6  weeks, following the introduction of the anima-
tion through an initial telephone conversation with 32 next-of-kin, 
an email was sent with a web-link to the animation and a follow-up 
call was done after at least 24  h. This was to administer the same 
questionnaire with the addition of whether they had watched the 
animation prior to the call, whether it helped their understanding, 
and whether the animation affected their anxiety level.
Results. There was no statistical difference between the 2 groups in 
terms of demographics and reason for ICU admission. All relatives 
in the second group reported that they had watched the animation. 
Prior to the animation (n = 39), 15% reported that they understood 
what mechanical ventilation involved, 28% understood its benefits, 
0% understood its risks, and 3% knew its alternatives. After the 
introduction of the animation (n = 32), the respective results were 
94%, 97%, 84%, and 65% (p < 0.0001 for each comparison with the 
no animation group). Overall there was no reported increase in anxi-
ety levels.

Conclusion. Web-based multi-language animations are a useful tool 
to support understanding of mechanical ventilation on intensive 
care and communication with patients’ families. The approach can 
be extended to other intensive care treatments and has the potential 
to supplement communication with patients’ relatives beyond the 
pandemic.
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Introduction. In critically ill patients, long term cognitive and emo-
tional impairment has been reported. In parallel caregivers are 
exposed to stressors that compromise their quality of life. The Covid-
19 pandemic has been characterized by prolonged mechanical 
ventilation, long ICU stay and a peculiar state of isolation that may 
further affect the neuropsychological outcome of patients and their 
caregivers.
Objectives. Our primary objective was to identify the incidence of 
neuropsychological disorders in patients requiring ICU admission for 
Covid-19 and their risk factors. Our secondary objective was to quan-
tify the impairment of health-related quality of life in caregivers.
Methods. We performed a prospective observational study in the Uni-
versity teaching Hospitals Sant’Orsola and Bellaria, Bologna, Italy, from 
March 1 to April 30 2020. Consecutive adult patients with confirmed 
Covid-19 infection requiring ICU admission and invasive mechanical 
ventilation were recruited together with a caregiver. Patients with 
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known cognitive disorders or barrier language were excluded. Demo-
graphic and clinical data at admission and during ICU stay were col-
lected. At 3 and 12  months after ICU discharge, patients and their 
caregivers underwent a comprehensive neuropsychological evalua-
tion and filled out validated questionnaires performed by well-experi-
enced neurologists blinded to clinical data.
Results. We screened 263 patients: 22 completed the neurological 
assessment (142 died, 92 were not reachable or refused and 7 were lost 
during follow up). The median age was 58 years [38–76], 16 patients 
were male. The median APACHE II score and SOFA score at admission 
were 8 [5–15] and 4 [1–8]. The median ICU length of stay was 35 days 
[12–55] and the median duration of mechanical ventilation was 
12,5 days [4–59]. At 3 months quality of life was mildly impaired in 19 
patients, 7 had mild cognitive impairment mainly involving memory, 
attention and verbal fluency; 3 showed anxiety but no depression. 
Lower performances at MoCA were related to higher APACHE score 
at T0 (r-0.44; p < 0.04). Working memory, short and long term memory 
and verbal fluency were inversely related to ICU stay (r-0.501 p < 0.03; 
r-0.69 p < 0.01, r-0.69 p < 0.03 respectively) and duration of mechani-
cal ventilation (r-0.65 p < 0.01, r-0.715 p < 0.01, r-0.64 p < 0.02). Long 
and short term memory were inversely related to SOFA score (r-0.58 
p < 0.01; r-0.55 p < 0.02) and longer treatment with propofol (r-0.53 
p < 0.02; r-0.56 p < 0.02) and benzodiazepines (r > 0-0.53; ps < 0.02; 
r-0.53 p < 0.02). Patient’s anxiety was directly related to caregiver’s psy-
chological distress (r0.64; p < 0.001). SOFA score was inversely related 
to caregiver’s quality of live (r -0.53, p < 0.02).
Conclusion. At 3  months follow up cognitive and psychological 
sequelae were observed in most of Covid-19 patients and their car-
egivers and were strictly related to severity of illness and sedative 
drugs; 12 months follow-up is under evaluation.
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Introduction. Despite universal coverage for medically necessary 
healthcare services from jurisdictionally delivered health insurance, 
Canadians can still individually accrue health-related expenses out-
side of their coverage (1). These may be related to therapies and care 
needs that are not covered by their insurance, travel requirements for 
specialized care, or the sequelae of their illness on their functional sta-
tus. In this study, we analyzed health care funding requests posted to 
the most popular publicly accessible crowdfunding platform to deter-
mine the unmet health care needs of Canadians with a focus on inten-
sive care unit (ICU) patients.
Methods. A cross-sectional, descriptive analysis of a public cohort was 
performed on all publicly accessible funding requests in the “Medical” 
section of the Canadian gofundme.com website. An algorithm was 
developed using the python programming language to systemati-
cally extract all publicly available posts. They were reviewed for demo-
graphic and funding data including sex, age category, location, and 
amount of funds requested and obtained. Subsequently, we evaluated 
each post for the patient’s underlying diagnosis and reasons for seek-
ing financial assistance.
Results. One thousand posts were extracted on Nov. 6, 2020. Of these, 
880 posts were included after excluding posts that were not related 
to specific individual funding requests, deleted prior to time of review, 
or not clearly related to someone within the Canadian health care 
system.
Of all posts, 15% (n = 133) were related to patients who either were 
currently or had been in the ICU. Of this subgroup, 71% of posts were 
related to surgical patients and 57% had neurologic complications. At 
time of data extraction, all posts had accrued a total of $24.2 million 
Canadian dollars (CAD), while the ICU patient subgroup had raised 
$4.2 million CAD for a median of $19,945 CAD per request. Within the 
ICU subgroup, 40% of posts Referenced financial hardship related to 
travel (e.g. routine appointment travel costs, hospital parking, trans-
portation or relocation to distant health care settings), 40% Refer-
enced loss of income (e.g. inability to work, family members leaving 
work to care for patients), 14% Referenced medication costs; 26% 
Referenced equipment and mobility device costs, 18% Referenced 
physiotherapy and rehabilitation costs, and 11% Referenced costs 
associated with long term care. In addition, 24% in the ICU subgroup 
Referenced barriers to care (financial or otherwise) related to the 
COVID-19 pandemic.
Conclusion. Despite publicly funded universal health insurance, 
some Canadian patients have significant unmet financial needs 
related to their illness. This study highlights financial barriers to 
care and potential targets for policy and resource allocation aimed 
at reducing the burden on ICU patients and their caregivers. Of 
note, travel expenses and loss of income were the most frequently 
reported reasons for publicly appealing for funds. The COVID-19 
pandemic has added a further burden to critically ill patients. Future 
analysis should examine relationships between location and travel 
expenses as well as diagnosis-specific needs.
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Introduction. Delirium is the most common cerebral dysfunction 
in the Intensive Care Unit (ICU) and can be subdivided into either 
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a hypoactive, hyperactive or mixed motoric subtype based on the 
clinical manifestation. It is however unknown whether these sub-
types represent different disease entities. The aim of this review is to 
describe the distribution, pharmacological treatment and outcomes 
of delirium motor subtypes in critically ill patients.
Methods. This scoping review was performed according to the Pre-
ferred Reporting Items for Systematic reviews and Meta-Analyses 
extension for Scoping Reviews (PRISMA-ScR) and Cochrane guide-
lines. We performed a systematic search in six databases to identify 
studies assessing distribution, pharmacological treatments and out-
comes according to delirium motor subtypes. A meta-analysis was 
performed where pooled estimates with 95% confidence intervals 
were computed by a random effect model. Between-study variance 
was determined with the restricted maximum-likelihood estimator.
Results. We included 122 studies, comprising 44,521 patients. 
There was a large between-study heterogeneity among included 
studies, such as differences in study design, delirium assessment 
method and outcome reporting. Hypoactive delirium was the 
most prevalent of the three delirium motor subtypes (50.6% [95% 
CI, 46.1—55.2]), followed by mixed delirium (26.7% [95% CI, 23.3–
30.2]) and hyperactive delirium (21.4% [95% CI, 17.9–24.9]). Patients 
with mixed delirium experienced the longest delirium duration, 
longer ICU and hospital stay, higher ICU and hospital mortality 
and recieved more medication during ICU stay compared to other 
delirium motor subtypes. Hyperactive delirious patients were more 
likely to receive delirium targeted pharmacological treatment. Older 
patients were more likely to develop hypoactive delirium.
Conclusion. In this review we found that hypoactive delirium was 
the most prevalent delirium motor subtype in critically ill patients 
especially among older patients. Furthermore, mixed delirium was 
associated with worse outcomes in terms of delirium duration, 
length of stay and mortality. The large between-study heteroge-
neity suggests that a more standardized methodology in delirium 
research is warranted.
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Introduction. The novel coronavirus (COVID-19) pandemic pre-
sented hospitals globally with the unique challenge of how to pre-
pare and provide for the influx of critically ill patients. Prior to the 
pandemic, our hospital developed surge plans to expand the critical 
care (CC) footprint, including increasing capacity outside of  CC  to 
support patients requiring non-invasive respiratory (NIV) support. 
The CC outreach team (CCOT) played an integral role in the manage-
ment of COVID-19 patients and support of ward staff outside of CC.
We describe the reconfiguration of the CCOT to adapt to the 
demands of the pandemic, the nature and volume of work, and the 
effect on CCOT members.
Methods. We conducted a retrospective analysis of the CCOT work-
load over a five-week period (Jan—Feb 2021). We reviewed elec-
tronic records and collected data on the activity of the CCOT:  the 
number of telephone referrals each day, number of patients 

reviewed, number receiving NIV and number intubated on the 
wards by the CCOT. Anonymised content from three debriefing ses-
sions with CCOT nurses were analysed for repeating themes.
Results. Our hospital is a 950-bed tertiary referral centre in Lon-
don, United Kingdom with a usual CC capacity of 69 beds and no 
dedicated respiratory high dependency unit (HDU) prior to the 
pandemic. CC capacity was increased to 140 beds, with expansion 
to wards, operating theatre and recovery areas. Two medical wards 
were transformed into respiratory HDUs, managed by medical 
teams with continuous input from the CCOT.
The CCOT members were increased from a group of six (CC consult-
ant, 2 registrar grade CC doctors, 3 CC nurses) to eleven (CC consult-
ant, 4 registrar grade CC doctors, 4 CC nurses, 1 theatre practitioner 
and 1 runner).
Compared to the same period the previous year, there were signifi-
cant increases in telephone referrals (3575 [2021] versus 186 [2020]), 
the numbers of patients reviewed (298 [2021] versus 134 [2020]), 
patients receiving NIV (102 [2021] versus 15 [2020]). The CCOT intu-
bated (71 [2021] versus 31 [2020]) patients on the wards (Fig. 1).
Recurrent themes from debriefing sessions were: 1) the overwhelm-
ing nature of the time-critical work; 2) the uncertainty of administer-
ing therapies where evidence was lacking; 3) feelings of guilt from 
having insufficient time to deliver care; 4) the increased decision-
making responsibility; and 5) the pressure from ward teams to pro-
vide support to staff unfamiliar with NIV devices.
Conclusion. The data presented demonstrates the essential role the 
CCOT played in supporting the hospital during the pandemic. The 
activity of the team increased significantly, reflecting the immense 
pressure across the hospital. There was a requirement for the ward 
teams to care for patients receiving NIV, with minimal training and 
experience, and thus heavy reliance on the CCOT to guide manage-
ment. This resulted in feelings of anxiety and moral distress in the 
CCOT.
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Introduction. ICU readmission is associated with adverse clinical out-
comes and increased healthcare resource utilization. There is an unmet 
need for more accurate and reliable prediction methods to determine 
risk of ICU readmission.
Objectives. The aim of this study was (a) to predict the risk of ICU 
readmission by training a machine learning (ML) model with clinical 
and physiological data extracted from a large ICU database, and (b) to 
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identify specific feature patterns that are associated with high read-
mission risk.
Methods. We analyzed patient data from the eICU Collaborative 
Research Database, which contains high resolution data on > 200,000 
admissions in > 200 hospitals across the United States. We identified 
cases as ICU stays of patients who were readmitted 1–72 h after their 
discharge. The control group consisted in ICU stays of patients who 
were discharged alive and not readmitted. Predictive features were 
extracted from the 24 h period preceding ICU discharge and included 
comprehensive SOFA scores, physiologic time series data (heart rate, 
systolic blood pressure, diastolic blood pressure), as well as patient 
demographics. The features from the case and control groups were 
used to train Generalized Linear Models (GLM), random forest and 
XGBoost models. The optimal weighting was tested and found for 
each model to account for the large class imbalance (25-fold more 
controls than cases). Model performance was determined by area 
under the receiver operating characteristic curve (AUC) analysis.
Results. We identified 4,654 patients who were readmitted and 
115,535 patients who were not. Hospital mortality of readmitted 
patients was nearly twofold higher (12.2% vs 6.3%). The XGBoost 
model had the highest discrmination with an AUC of 0.68 (0.71, 0.66), 
sensitivity of 0.64 (0.82, 0.46) and specificity of 0.62 (0.64,0.59), while 
the random forest and GLM models had AUCs of 0.66 (0.67, 0.65) and 
0.66 (0.69, 0.62) respectively. The feature rankings for the random for-
est model based on node impurity were as follows (node impurities 
in parenthesis): age (100), average respiratory rate (79.80), difference 
from the average non-readmitted ICU patient’s discharge hour (74.48), 
urine output (66.63), ICU length of stay (63.30), delta of heart sign 
change (55.55), BMI (53.50), systolic blood pressure (51.39), minimum 
heart rate (50.08), IBW devine (49.60), average minimum heart rate 
(49.55), admission height (48.59), minimum mean heart rate (58.3), 
systolic blood pressure (48.13), mean blood pressure (46.40), heart rate 
(45.00), GCS (43.98), minimum max heart rate (43.90).
Conclusion. ML algorithms trained with data available in the 12  h 
preceding ICU discharge are able to predict the probability of ICU 
readmission. Ongoing modeling iterations with an expanded fea-
ture space are expected to enhance model performance and clinical 
impact.

Reference(s)
1. The eICU Collaborative Research Database, a freely available multi-center 

database for critical care research. Pollard TJ, Johnson AEW, Raffa JD, Celi 
LA, Mark RG and Badawi O. Scientific Data (2018). https:// doi. org/ 10. 
1038/ sdata. 2018. 178.

2. Min X, Yu b, and Wang F. Predictive Modeling of the Hospital Readmis-
sion Risk from Patients’ Claims Data Using Machine learning: A Case 
Study on COPD. Scientific Reports (2019) 9:2362 https:// doi. org/ 10. 1038/ 
s41598- 019- 39071-y

3. Kramer A, Kiggins T, and Zimmerman J. intensive care unit readmissions 
in U.S. hospitals: Patient characteristics, risk factors, and outcomes. Critical 
Care Medicine 40(1):3–10, January 2012. https:// doi. org/ 10. 1097/ CCM. 
0b013 e3182 2d751e

000383 
Quality Improvement Project on documentation for Nasogastric 
Tube insertion for ICU patients at Buckinghamshire Healthcare 
NHS Trust
A.  Nadeem1; S. De  Soysa2; T.  Ali2
1Intensive care medicine, Stoke Mandeville Hospital, Aylesbury, United 
Kingdom; 2Intensive care unit, Stoke Mandeville Hospital, Aylesbury, 
United Kingdom 
Correspondence: A. Nadeem
Intensive Care Medicine Experimental 2020, 9(1): 000383

Introduction. Accurate documentation is essential for good clini-
cal practice. It is stipulated by the General Medical Council for clear, 
accurate and legible records that detail key information for events 
as they happen, or soon after, as this ensures continuity and guides 
future care (1).

Clear documentation of the insertion and correct placement of a 
nasogastric tube (NGT) is particularly important when initiating its 
use for feeding, a common indication for ICU patients. Its absence 
can lead to medical and legal complications (2, 3). The quality of 
such documentation was assessed within ICU at Buckinghamshire 
Healthcare NHS Trust.
Objectives. To review and improve the quality of documentation 
for NGT insertion.
Methods. The Trust guidelines for adult enteral tube feeding 
include various requirements for NGT insertion and placement 
before initiating a patient’s feed (4). These points should therefore 
be clearly documented in the patient’s medical records. As the 
standard of documentation varied greatly, a Local Safety Standard 
for Invasive Procedures (LocSSIP) was introduced for ICU patients 
to ensure consistency. Following this, a retrospective assessment 
of the notes for patients with NGT inserted after admission was car-
ried out in order to compare the quality of documentation using 
the LocSSIP versus without. Twenty patient’s records were accessed 
using an electronic database and those without the proforma were 
studied according to agreed standards. Nineteen patient’s records 
obtained either from the same database or from new admissions 
with a completed LocSSIP proforma were also studied. The results 
from the two groups were then compared to identify improvement.
Results. The results are summarised in the table below:

Without 
proforma
(% docu-
mented)

With 
pro-
forma
(% docu-
mented)

Fold of 
improve-
ment

No documentation 15 0 15

Prior to insertion

Indication 45 95 2.1

Patient consented 0 26 26

Reason not consented 25 68 2.7

NEX measurement 15 63 4.2

Contraindications 0 63 63

NGT type 35 100 2.9

Procedure details

Depth of insertion 50 89 1.8

Method of securing 0 95 95

Post-procedure and placement confirmation

pH of aspirate 40 80 2.0

CXR confirmation 85 100 1.2

Indication for CXR 30 84 2.8

Descends midline 40 84 2.1

Bisects carina 40 84 2.1

Crosses diaphragm 35 84 2.4

Sits below diaphragm 45 84 1.9

Placement confirmed by 2 
doctors

20 16 0.8

Complications 0 16 16

Safe to use 65 84 1.3

Conclusion. The use of a standardised proforma for the documen-
tation of NGT insertion and placement confirmation clearly high-
lights an overall improvement in the quality of documentation for 
this event, although there is room for improvement. Without its use, 
documentation was variably poor and, in some cases, had even been 
missed altogether. We therefore recommend for the proforma to be 
used for all patients in whom a nasogastrc tube is indicated. We aim 
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to audit its use in the future as well as regularly re-audit the quality of 
documentation.
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Introduction. Current evidence suggests that a reduction in doc-
tors shift length alone is not sufficient to improve the rates of 
adverse events in the Intensive Care setting (1). WorkAlert® work-
place scheduling guidelines developed by the Cooperative Research 
Centre for Alertness, Safety and Productivity (Alertness CRC) and the 
Sleep Health Foundation, considers multiple factors including shift 
length, number of consecutive shifts, forward rotations, adequate 
rest periods and limiting overtime in the creating of medical rosters 
(2).
Objectives. The primary objective of the study was to evaluate the 
impact of WorkAlert® scheduling guidelines on the incidence of 
adverse events in a metropolitan Intensive Care Unit (ICU).
Methods. We conducted a single centre retrospective cohort study 
comparing traditional schedules with WorkAlert® schedules for 
medical officers in a 26-bed metropolitan Australian ICU during 
April to August 2016 (control) and April to August 2017 (interven-
tion period). The primary outcome was all-cause adverse events 
associated with medical care during ICU admission and for seven 
days post ICU discharge. Secondary outcomes included the inci-
dence of preventable events, ICU and hospital mortality and length 
of stay (LOS). Adverse event data was collected using a modified 
Global Trigger Tool (3) and each event was subjected to second-
ary review by two independent intensivists. Patient admission and 
demographic data were collected from the hospitals’ ICU patient 
database.

Results. A total of 800 randomly selected adult ICU admissions 
from the control and intervention period were reviewed, amount-
ing to 3,243 ICU patient days. Patient characteristics were similar 
between the two time periods. Of the shifts worked in the control 
medical schedules (2016), 8.8% did not adhere to the WorkAlert® 
guidelines compared with 2.9% of the intervention shifts (2017) 
(p =  < 0.001, phi = − 0.127). The number of all-cause adverse events 
related to medical care did not differ between the control and inter-
vention period (340.9 vs 343.7 per 1000 patient days, n = 557 vs 
553, p = 0.898). There was no difference in any of the secondary out-
comes evaluated including the number preventable events (378 vs 
384, p = 0.571), ICU mortality (9.8% vs 8.8% p = 0.714), hospital mor-
tality (14% vs 16% p = 0.428), ICU LOS (2.7 (1.8–4.7) vs 2.4 (1.8–4.1), 
p = 0.266) or hospital LOS (10.1 (6.3–17.9) vs 11.3 (6.8–19.8) p = 0.181).
Conclusion. Despite recent evidence suggesting medical schedules 
designed to mitigate fatigue can improve patient safety, our study 
found that there was no difference in key patient safety outcomes 
including adverse events, ICU and hospital mortality and length of 
stay when ICU medical officers worked schedules designed accord-
ing to the WorkAlert® guidelines. This is the first study on the impact 
of medical scheduling on patient safety in the Intensive Care Unit in 
Australia.
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