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AGTR1 rs275651 AA genotype links with better survival in sepsis
patients in ICU
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and Rehabilitology, V. A. Negovsky'Research Institute of General Reanima-
tology, Moscow, Russian Federation
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Introduction: International studies demonstrate an annual increase in
the frequency and impact of sepsis in intensive care units (ICU). Dys-
regulation of blood pressure makes a significant contribution during
sepsis, especially septic shock. Angiotensin Il receptor type 1 (AGTR1)
affects the condition of the vessel wall and arteriolar tone. The AGTR1
gene encodes angiotensin Il receptor type 1, which is involved in car-
diovascular diseases. AGTR1 rs275651 AA genotype is associated with
unstable angina. So, the aim of our study was to define the contribu-
tion of AGTR1 rs275651 genotypes to the course and outcomes of
critical illness, complicated with sepsis.

Methods: Study cohort included 145 ICU patients diagnosed with sep-
sis. 60% of patients underwent surgery, and 42% were diagnosed with
diabetes as a major comorbidity. AGTR1 rs275651 polymorphism was
studied by using specific polynucleotide tetraprimer set to amplify
gene fragments from each patient’s DNA followed by analysis of PCR
products in a 2% agarose gel electrophoresis.

Results: Septic shock occurred more frequently in patients with AT
or TT genotype, than in homozygotic carriers of AGTRI A (p=0.01,
Fisher's exact test). Also, patients with more common genotype AA
and with sepsis often survived (p=0.039, Fisher's exact test, Fig. 1).
SOFA values on days 1 were not different in patients of distinct AGTR1
genotypes. Expectedly SOFA values on day 2 and middle day in ICU
were significantly lower in patients AGTR1 AA genotype compared
to T carriers of (6.8 vs. 7.9, p=0.04, t test and 6.9 vs. 8.4, p=0.024,
respectively).

Conclusions: AGTR1 rs275651 AA genotype associates with survival
advantage in sepsis patients in ICU setting presumably because of
contribution to lower multiorgan failure and decreased occurrence of
septic shock.
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Fig. 1 (abstract P0O01) Survival of sepsis patients depends on AGTRI
1s275651 genotypes
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Effects of xenon on proinflammatory activation and apoptosis
of human neutrophils (ex vivo study)
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Introduction: The aim of the study was to evaluate the effect of xenon
on the activation of human neutrophils in ex vivo conditions.

Methods: After receiving informed consent, 10 healthy volunteers had
their blood drawn twice: before xenon inhalation (xenon - 30 vol.%,
oxygen - no more than 40 vol.%, the rest - nitrogen) and immedi-
ately after. The duration of inhalation in all patients was 60 min. After
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neutrophil isolation from the patient’s serum, lipopolysaccharide (LPS)
was added to the 4 million/ml cell concentrate at a dose of 200 ng/ml.
The effect of xenon on the severity of inflammatory activation of neu-
trophils was assessed by the level of expression of CD11b and CD66b
adhesion molecules on their surface and phosphorylation of pro-
inflammatory kinases: ERK1/2 and kinase-p38.

Results: The addition of lipopolysaccharide to the neutrophil incu-
bation medium caused their activation, significantly increasing the
phosphorylation of the key pro-inflammatory kinases of neutrophils:
ERK1/2 and kinase-p38. After xenon anesthesia, there was a decrease
in the expression of CD11b and CD66b adhesion molecules on the
neutrophil surface and reducing the phosphorylation (activation) of
pro-inflammatory kinases: ERK1/2 and MAP-kinase p38, which dem-
onstrated its anti-inflammatory effect. The addition of LPS to the
neutrophil incubation medium reduced their ability to spontaneous
apoptosis 22 h after isolation, which was 22.6%, which was 60% less
than in the control group-56.3% (p <0.05). Xenon inhalation signifi-
cantly increased to 41.35% (p < 0.05) the ability of neutrophils to spon-
taneous apoptosis after incubation with LPS.

Conclusions: Inhalation of xenon 30 vol% for 60 min has a pro-
nounced anti-inflammatory effect on neutrophils, reducing their acti-
vation by inhibiting pro-inflammatory kinases: ERK1/2 and MAP-kinase
p38, reducing the expression of activation markers CD11b and CD66b
on the surface of neutrophils and increasing their ability to spontane-
ous apoptosis.
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The systemic inflammatory response induced

by lipopolysaccharide administration is more pronounced

in women than in men
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Introduction: A better understanding of the potential sex-specific
differences in the immune response may facilitate personalized treat-
ment approaches for sepsis. We investigated whether sex affects the
immune response and the development of endotoxin tolerance in a
large cohort of volunteers undergoing repeated experimental human
endotoxemia, an established in vivo model capturing many hallmarks
of both early sepsis and sepsis-induced immunoparalysis.

Methods: Subjects (54 females and 56 males) were intravenously chal-
lenged with 1 ng/kg bacterial lipopolysaccharide (LPS) twice: on day
0 to determine the extent of the inflammatory response and again on
day 7 to determine the degree of endotoxin tolerance. Area under the
plasma cytokine time-concentration curves (AUCs) were calculated to
provide an integral measure of the cytokine response.

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/m?, respectively (p=0.12).
Compared with males upon the first LPS challenge, females produced
significantly higher levels of tumour necrosis factor (TNF, 41% higher
AUCQ), interleukin (IL)-6 (+50%), interferon gamma -nduced protein
(IP)-10 (+47%), and IL-1 receptor antagonist (4 112%), but not IL-10
(-4%, Fig. 1). Although a tolerant response was observed for all meas-
ured cytokines (all p<0.0001 vs. first challenge), no differences in the
degree of endotoxin tolerance between the sexes were observed.
Conclusions: We demonstrate that females mount a more pro-
nounced proinflammatory cytokine response following LPS admin-
istration than males, while levels of the anti-inflammatory cytokine
IL-10 and the development of endotoxin tolerance were not different
between the sexes. 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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Fig. 1 (abstract P003) Sex-specific differences in plasma levels of
inflammatory mediators following repeated LPS administration on
day 0 (DO, left panels) and day 7 (D7, center panels). On both days,

1 ng/kg LPS was administered at t=0. Right panels display the
degree of endotoxin tolerance, presented as the log2 fold change

in the area under the time-concentrations curves between day 7

and day 0. Data in left and center panels are presented as geometric
mean and 95%-confidence intervals, whereas data in the right panels
are presented as scatter plots with the horizontal line indicating the
mean. P-values were calculated using unpaired student’s t-test on
log-transformed area under the time-concentrations curve data.

TNF =tumor necrosis factor, IL =interleukin, IP =interferon gamma-
induced protein, RA =receptor antagonist
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and the lipopolysaccharide-induced innate immune response
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Introduction: Animal studies have demonstrated the extensive inter-
play between the gut microbiota and immunity. Moreover, in critically
ill patients, who almost invariably suffer from a pronounced immune
response, a shift in gut microbiota composition is associated with
infectious complications and mortality. We examined the relationship
between interindividual differences in gut microbiota composition
and variation in the in vivo cytokine response induced by bacterial
lipopolysaccharide (LPS). Furthermore, we evaluated whether an LPS
challenge alters the composition of the gut microbiota.

Methods: Healthy male volunteers received an intravenous bolus of
2 ng kg~' LPS (n=70) or placebo (n=8). Serial plasma concentrations
of tumor necrosis factor-a, interleukin (IL)-6, IL-8 and IL-10 were meas-
ured, and subjects were divided into high and low cytokine respond-
ers. Gut microbiota composition was determined using 16 s RNA gene
sequencing of fecal samples obtained 1 day before (baseline) and
1 day and 7 days following the LPS challenge.

Results: Baseline microbiota composition, analyzed by principal coor-
dinate analysis and random forest analysis, did not differ between high
and low responders for any of the four measured cytokines. Further-
more, baseline microbiota diversity (Shannon and Chao indices) was
similar in high and low responders. No changes in microbiota com-
position or diversity were observed at 1 and 7 days following the LPS
challenge (Fig. 1).

Conclusions: Our results indicate that existing variation in gut micro-
biota composition does not explain the observed variability in the
LPS-induced innate immune response. These findings strongly argue
against the interplay between the gut microbiota composition and the
innate immune response in humans.
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Fig. 1 (abstract P004) Effect of LPS challenge on gut microbiota
composition. a) Principal coordinates analysis (PCoA) of microbiota
composition over time following LPS challenge (n =63, paired sam-
ples across timepoints). PERMANOVA on the Bray—Curtis dissimilarity
index: F-value: 0.44, R-squared =0.01, p=1.00. b) Gut microbiota
diversity over time following LPS challenge (n=63, paired samples
across timepoints), reflected by Shannon index and Chao' index. p
values calculated by Friedman tests. ¢) Relative abundance of gut
microbiota (phylum level) over time following LPS challenge (n=63,
paired samples across timepoints)
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Body mass index and mortality in COVID-19 and other diseases:
a cohort study in 35,506 ICU patients

E. J.Kooistra', S. Brinkman?, P. H. Van der Voort, N. F. De Keizer?, D. A.
Dongelmans?, M Kox', P. Pickkers'

'Department of Intensive Care Medicine, Radboud University Medical
Center, Nijmegen, Netherlands; “National Intensive Care Evaluation (NICE)
Foundation, Amsterdam UMC, Amsterdam, The Netherlands; *Depart-
ment of Critical Care, University Medical Center Groningen, University
of Groningen, Groningen, Netherlands, 4Department of Critical Care,
Amsterdam University Medical Center, Amsterdam, The Netherlands
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Introduction: Obesity is a risk factor for severe coronavirus disease
2019 (COVID-19) and might play a role in its pathophysiology. It is,
however, unknown whether BMI is related to clinical outcome fol-
lowing intensive care unit (ICU) admission, as observed in various
other categories of critically ill patients. We investigated the rela-
tionship between body mass index (BMI) and in-hospital mortality
in critically ill COVID-19 patients and in cohorts of ICU patients with
non-SARS-CoV-2 viral pneumonia, bacterial pneumonia, and multi-
ple trauma.

Methods: We performed a multicenter observational cohort study
using data from 35.506 consecutive patients from 82 ICUs partici-
pating in the Dutch National Intensive Care Evaluation quality reg-
istry. Patient characteristics and clinical outcomes were compared
between four cohorts (COVID-19, non-SARS-CoV-2 viral pneumo-
nia, bacterial pneumonia, and trauma) and between BMI categories
within cohorts. Adjusted analyses of the relationship between BMI
and in-hospital mortality within each cohort were performed using
multivariable logistic regression.

Results: COVID-19 patients were more likely male, had a higher BMI,
lower PaO,/FiO, ratio, and were more likely mechanically ventilated
during the first 24 h in the ICU compared to the other three 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/m? compared with normal weight in
the COVID-19, non-SARS-CoV-2 viral pneumonia, bacterial pneumo-
nia, 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).

Conclusions: 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 respiratory
infections.

Table 1 (abstract P006) Odds ratios of in-hospital mortality of
BMI categories in the multivariate logistic regression model,
with BMI 18.5-25 kg/m’ used as reference category

COoVID-19 non-SARS- Bacterial Trauma
(n=2635) CoV-2 viral pneumonia (n=15,681)
pneumonia (n=14,250)
(n=2940)
BMI<185kg/m?  1.92[051-7.13] 150[095-2.37] 1.88[1.57-2.25] 1.23[0.86-1.78]

1.0 Reference 1.0 Reference
0.78[0.70-0.86] 0.90 [0.78-1.03]
0.81[0.70-0.93] 0.99[0.79-1.23]

0.73[061-0.87] 0.81[0.57-1.15]

BMI 18.5-25 kg/m” 1.0 Reference 1.0 Reference
BMI 25-30 kg/mZ 0.95[0.75-1.21] 0.78[0.61-0.99]
BMI 30-35 kg/mZ 0.87[0.65-1.16] 0.76 [0.55-1.04]
BMI>35 kg/r‘n2 1.15[0.79-1.67] 0.64[0.43-0.95]

Covariates used for this analyses included sex, age, medical history
(chronic diagnoses), APACHE III acute physiology score (APS),
vasoactive medication and mechanical ventilation and PaO,/FiO,
ratio on ICU admission.
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NO in COVID-19 patient: beyond vasodilation
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Introduction: NO is involved not only in the regulation of vascular
tone, but also in the inhibition of endothelial adhesion of leuko-
cytes and inhibits inflammatory processes by reducing the synthe-
sis of cytokines by NF-kB [1, 2]. The aim of our work was to evaluate
whether in patients with COVID-19 ARDS and treated with iNO this
reduction of local inflammatory damage results in a concomitant
reduction of systemic inflammatory indices.

Methods: In this retrospective observational study, were included
all patients who in the period from March 2020 to April 2021 were
treated with iNO for at least 7 days. For each patient, the values
of: P/F, CRP, leukocytes, PCT, ferritin, fibrinogen and D-dimer were
recorded before the start of therapy with iNO and subsequently on
the first, third and seventh day. Data were compared with Student’s t
test and p <0.05 were considered statistically significant.

Results: Twenty-four patients were enrolled in the study period,
with an average age of 62 years. Table 1 shows the data collected.
As can be seen, the improvement in the P/F ratio was immediate
and has been maintained over time (pre-iNO: 95, G7: 167). A statis-
tically significant reduction in CRP (pre-iNO: 129 mg/l, G7: 73 mg/I)
and fibrinogen (pre-iNO: 6.08 g/, G7: 4.76 g/l) was observed at three
and seven days, at seven days of D-dimer (pre-iNO: 1.52 mg/I, G7:
1.1 mg/l). Ferritin showed a decreasing trend compared to baseline,
reaching significance only on the third day. GB and PCT, on the other
hand, did not show significant reductions.

Conclusions: This study, while taking into account the limitation of
the sample size and the absence of a control group, allowed to high-
light a correlation between the use of nitric oxide and a reduction in
systemic inflammation indices. Larger studies with control groups are
needed to confirm these preliminary data.

References
1. ElKebir D et al. Can J Physiol Pharmacol 83:252-8, 2005
2. SunZetal. Inflamm Res 55:430-40, 2006

Table 1 (abstract P007) Data collected

pre-iNO D1 D3 D7

P/F ratio 95 151 p<0.001 168 p<0.001 167 p<0.001
CPR (mg/l) 129 109 p=0.098 79 p=0.004 73 p=0.001
WBC (10%/1) 11.72 1214p=0292 1082p=0.134 1239p=0.284
PCT (mcg/l) 7.79 229p=0085 084p=0070 063p=0073
Ferritin (mcg/l) 2191 1931 p=0.120 1564 p=0.040 1590 p=0.060
Fibrinogen (g/)  6.08 588p=0235 527p=0043 476p=0.002
D-dimer (mg/l) 1.52 1.09 p=0.066 1.20 p=0.055 1.10 p=0.047

P008

Prognostic factors and predictive markers of early and delayed
mortality in patients with sepsis

M. Babaev', N. Kostrica?, M. Petrushin®
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Introduction: A personalized approach in sepsis therapy is based
on the study of prognostic and predictive risk factors of adverse
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outcomes. Our objectives were to identify prognostic factors and pre-
dictive markers of early and delayed mortality within the first 72 h of
hospital stay.

Methods: This retrospective study included 136 patients with sepsis
(according to the SEPSIS-3 criteria) of pulmonary (37%) and abdominal
(63%) etiology at the age from 19 to 81. The anamnestic, clinical and
laboratory data were collected. Patients received therapy according to
the accepted recommendations. Early mortality was assessed in two
time intervals: within the first 72 h of admission and between 4th and
7th day of admission. Delayed mortality was registered after 8th and
15th day. The SPSS program was used for statistical processing.
Results: The overall mortality rate was 61%. Within the first 72 h,
predictors of deaths (13% of cases) were SOFA score of 8 or more
(OR 1.272, p=0.012, AUC 0.648); lactate level 2 ng/ml or more (OR
1.556, p=0.025, AUC 0.704); arterial blood pH level 7.22 or less (OR
1.245, p=0.005, AUC 0.704). Mortality in the period of 4-7 days
(18%) was significantly influenced by the level of procalcitonin
more than 9 ng/ml on admission (OR 1.199, p=0.028, AUC 0.604).
The prognostic mortality factor for all time periods was the Charl-
son comorbidity index of more than 4 points (OR 1.515, p=0.001,
AUC 0.721) for early mortality and 3 points (OR 1.498; p=0.013,
AUC 0.666) for delayed mortality (33%).

Conclusions: Patients with multiple chronic diseases, severe organ
disorders and high microbial load, represent the most vulnerable
group in terms of early unfavorable outcomes of the course of sepsis
and, apparently, require an immediate start of complex targeted sepsis
therapy.

P009

Combination of 2B4 and CD28 on T lymphocytes predicts poor
prognosis in sepsis patients: a prospective observational study
Q.Liu', J. Xie?, Y. Yang?

'Critical Care Medicine, Zhongda Hospital, Nanjing, China; *Critical Care
Medicine, Zhongda Hospital affiliated to Southeast University, Nanjing,
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Introduction: 2B4 and CD28 are important co-signal molecules
that regulate the T cell function. Regulating 2B4 and CD28 pathway
was demonstrated to improve sepsis mortality in animal studies.
We aim to determine the effect of them on mortality in patients
with sepsis.

Methods: This was a single-center, prospective observational
study. Patients with sepsis who admitted to the ICU in Zhongda
Hospital affiliated to Southeast University from April 2019 to
December 2020 were included in this study. 2B4 and CD28 expres-
sion on CD4 + and CD8 + T cells were tested on days 1, 3 and 7 after
sepsis diagnosis. The association between 2B4 and CD28 expres-
sion and mortality were analyzed.

Results: A total of 152 septic patients [age, M (IQR) 64 (50-71) year;
105 (69.1%) male] were included in this study. At day 30 after enrol-
ment, 39 (25.7%) patient died. Compared with the survivors, the
expression of 2B4 on CD4+T cells was significantly higher [9.50%
(4.33-15.44) vs. 6.25% (2.87-12.13) p=0.019] while the expres-
sion of CD28 on CD4+T cells was significantly lower [92.67%
(84.74-96.11) vs. 95.26% (89.10-97.89), p =0.031] in the non-survi-
vors. Similarly, the expression of 2B4 on CD8+T cells in the non-
survivors was significantly higher [79.17% (58.56-87.41) vs. 61.68%
(43.50-82.07), p=0.001] in survivors. However, there was no differ-
ence of expression of CD28 on CD8 +T cells between survivors and
non-survivors (p=0.543). Multivariate logistic regression analysis
revealed that APACHE Il score, 2B4 expression on CD8 +T cells and
BMI were associated with 30-day mortality in patients with sepsis.
Kaplan-Meier survival analysis revealed that higher expression
of 2B4 on CD4+T cells and CD8+T cells and lower expression of
CD28 on CD4 +T cells were associated with higher mortality.
Conclusions: 2B4 and CD28 expression on T cells were associated with
30-day mortality in ICU patients with sepsis.
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Decreased survival of sepsis patients with diabetes associates
with single-nucleotide polymorphism A(-777) >T of angiotensin Il
type 1 receptor gene AGTR1

V. Pisarev, A. Chumachenko, E. Grigoriev
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Introduction: Dysregulation of blood pressure significantly impacts
the course of sepsis, especially septic shock. The AGTR1 gene encodes
angiotensin Il receptor type 1, which affects the vascular tone and
contributes to septic shock [1]. Our study aims to define whether the
AGTR1 polymorphism contributes to the course and outcomes of sep-
sis in patients admitted to the city hospital ICU facility.

Methods: Study cohort included 157 ICU patients diagnosed with
sepsis (SEPSIS-3, 2016); 66 patients were diagnosed with diabetes as
major comorbidity. Functional AGTR1 rs275651 polymorphism [2, 3]
was studied using a polynucleotide tetra primer set to amplify gene
fragments followed by the analysis of PCR products by 2% agarose
gel electrophoresis.

Results: The study revealed no differences in septic shock and lethality
in patients with no diabetes differing in AGTR1 rs275651 genotypes.
The septic shock occurred more frequently in patients with diabetes
and minor T allele (AT and TT genotypes) than in homozygotic carri-
ers of AGTRI AA and diabetes: p=0.006 (Fisher test), odds ratio (OR)
11.692. There were no differences in shock during ICU hospitalization
between AA genotype carriers vs. allele T carriers in a cohort of sep-
sis patients with no diabetes (n=91, p=0.8). Significant differences in
lethality between diabetic sepsis patients and non-diabetic patients
(Chi-square 7.698 (Yates); OR=2.76, 95% Cl: 1.389 - 5.484, p=10.006)
were due to significantly increased lethality in diabetes patients with
AT or TT AGTR1 genotype: OR=11.034, p=10.007 by Fisher test (Fig. 1).
T allele carriers with sepsis and diabetes experienced increased SOFA
and CIRS values.

Conclusions: In sepsis, patients with diabetes minor mutation A>T
within AGTR1 rs275651 associates with shock and increased lethality,
vascular comorbidity, and organ failure.

References

1. CorreaTD et al. Crit Care 19:98-103, 2015.

2. Brugts JJetal. Eur Heart J 31:1854-1864, 2010.

3. GhafilF A. et el. Indian J Clin Biochem. 36:81-87, 2021.
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Prognostic value of novel sepsis biomarkers in adult patients
undergoing VA-ECMO for cardiocirculatory shock
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Introduction: Although sepsis is one of the major factors affecting VA-
ECMO patients’ outcomes, its diagnosis is problematic because of the
inflammatory cascade provoked by extracorporeal support. The study
aimed to investigate the capacity of current (procalcitonin [PCT]) and
novel biomarkers (presepsin [P-SEP]) to predict both severity of illness
and mortality in VA-ECMO patients.

Methods: We performed a prospective single-center observational
study of adult patients undergoing VA-ECMO following refractory car-
diocirculatory shock, admitted to the Cardiothoracic ICU, University
Hospital Of Verona, Italy. Subjects underwent daily plasmatic samples
for dosage of PCT and P-SEP (sCD14-ST) during the total duration of
5 days from VA-ECMO cannulation. Blood cultures and tracheal aspi-
rates were also collected daily. SOFA score was also assessed daily as
the index of illness severity. The outcomes were considered in-hospital
mortality and global illness severity. Sepsis was defined as the pres-
ence of both SOFA score >7 and bacterial on any cultures.

Results: A total of 19 patients were enrolled in the study with a mean
age of 58+ 12 years. The average SOFA score was 11.2 (95% Cl; 9.2-
13.2). The majority (74%) met our sepsis criteria. In-hospital mortal-
ity was 32%. Median PCT levels were significantly higher in patients
with sepsis (11.4+10 ng/ml Vs. 2.6 £13 ng/ml, p=0.001). The same
relationship was observed for P-SEP (1410 pg/I Vs.685 pg/l, p=0.01).
Strong correlation was observed between the first 24 h SOFA score
and P-SEP (r=0.95; p>0.001) than PCT (r=0.48; p =0.035). ROC curve
analyses were performed. At chosen cut-off values, PCT and P-SEP
accurately predict mortality in VA-ECMO patients (Fig. 1) but was inac-
curate for sepsis (P-SEP, AUC 0.36).

Conclusions: In our VA-ECMO patients, PCT and P-SEP were not able
to predict sepsis. Instead, these biomarkers were strongly related to
the severity of multi-organ dysfunction, and mortality. In particular,
P-SEP was strongly associated with illness severity.
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Fig. 1 (abstract P011) Receiver operating characteristic curves of
P-SEP and PCT level in predicting patients’mortality (PCT, AUC 0.815;
P-SEPS, AUC 0.736)
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Introduction: New knowledge about candidate molecular markers of
damage to the structures of the aerohematic barrier in a new corona-
virus infection COVID-19 will allow us to develop algorithms for early
diagnosis and prediction of outcomes of acute respiratory failure in
intensive care patients with COVID-19. The aim of this study was to
investigate the relationship between surfactant proteins SP-A and
SP-D and Club cell protein CC16 levels in blood serum and outcomes
of COVID-19 patients.

Methods: We retrospectively investigated 109 COVID-19 patients:
survivors (n=90) and non-survivors (n=19). The data analysis was
carried out taking into account the day of iliness at the time of bioma-
terial collection, clinical and laboratory data.

Results: The deceased patients presented with higher SP-A level
(p=0.009) (Fig. 1), age (p=0.002), red blood cell distribution width
(RDW) (p=0.020), mean platelet volume (MPV) (p=0.048), D-dimer
(p=0.049), blood urea nitrogen (p=0.013), creatinine (p=0.035) and
lower mean corpuscular hemoglobin (MCH) (p=0.028), mean corpus-
cular hemoglobin concentration (MCHC, g/I) (p=0.002) as compared
to that of survivors on 1 - 10 days of illness. On 11 - 20 days of illness
the, deceased patients also presented with higher age (p =0.042), neu-
trophils (p=10.010), neutrophil-to-lymphocyte ratio (NLR) (p=0.004),
RDW (p=0.041), lactate dehydrogenase (LDH) (p=0.009) and lower
CC16 level (p=0.031), lymphocytes (p=0.005) as compared to survi-
vors. The serum SP-A and CC16 levels increased during the disease in
patients with a favorable outcome (Kruskal-Wallis criterion, p=0.035
and p =0.018 respectively).

Conclusions: Serum SP-A and CC16 are associated with COVID-19-re-
lated death.

P=0.009 P=0.265 P=0223
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Introduction: Rapid risk stratification for patients with suspected
infections is critical for appropriate resource utilization and disposi-
tion. Validated clinical risk tools like qSOFA can be calculated at the
bedside but suffer from limited accuracy in predicting outcomes,
while time delay between infection, host response, and disease pro-
gression hampers the utility of routine biomarkers. We examined the
performance of a 29-mRNA-based algorithm (IMX-SEV-3) as a predic-
tor of clinical deterioration based on early host response patterns to
acute infection.

Methods: A total of 568 adult patients presenting to 6 US and 1 Euro-
pean emergency departments with suspected acute infection and/or
sepsis of any etiology were enrolled (ClinicalTrials.gov: NCT03744741).
Following consent, expression levels of 29 genes (+4 housekeeping
genes) were measured on NanoString nCounter® and used as an input
for a proprietary machine-learning classifier (IMX-SEV-3). Output sever-
ity scores were separated into three risk bands (low, moderate, and
high) according to a priori locked cut-offs and compared to qSOFA for
the composite endpoint “clinical deterioration” (need for vasopressors
or mechanical ventilation within 7d, and/or 30d in-hospital mortality).
Results: 65.3% of patients were judged by forced expert adjudica-
tion to have bacterial, viral, or co-infection. Overall, 46 patients (8.1%)
reached the composite severity endpoint. gSOFA positive (> 2 points)
patients had a risk of 21.4% to reach the composite endpoint, while
gSOFA negative (<1 points) patients had a risk of 6.6% (Fig. 1). Add-
ing the IMX-SEV-3 classifier improved stratification in both qgSOFA sub-
groups effectively: For high qSOFA, the endpoint was reached in 8%,
18%, and 50% (low, moderate, and high bands, respectively), while for
low gqSOFA, the endpoint was reached in 2%, 11%, and 18%.
Conclusions: qSOFA risk estimation for increased severity and adverse
outcome can be enhanced by combining with the novel IMX-SEV-3
score.
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Fig. 1 (abstract P012) Comparison of serum SP-A, SP-D and CC16
levels between survivor and non-survivor COVID-19 patients (Mann—
Whitney U test)
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Introduction: This clinical study evaluated MDW, a hematology
parameter that is available as part of a routine CBC-DIFF, to aid in the
early identification of SARS-CoV-2 infected patients.

Methods: A retrospective cohort study was conducted in Spain
evaluating adult patients who presented to the emergency depart-
ment (ED) with symptoms consistent of COVID-19 disease and had
a CBC-DIFF performed. In this preliminary analysis, forty-five (45)
RT-PCR + patients were selected across the time frame of the study
(March 18, 2020 — May 4, 2020). MDW results at baseline, based on
a cut-off of 21.5 [1], were compared to RT-PCR results. The negative
arm for this analysis constituted patients (N=680) enrolled in a sep-
sis trial performed at the same site in Spain, prior to the pandemic [1].
Laboratory test results, microbial testing and radiological studies were
extracted from the medical charts. Whole blood venous samples col-
lected in K3EDTA were analyzed for MDW measurement on a UniCel
DxH 900 analyzer (Beckman Coulter, Inc., Brea, CA).

Results: The mean values of MDW were significantly higher in SARS-
CoV-2-infected patients (RT-PCR+ =28.64+3.98 vs pre-pandemic
arm=22.00+4.25; p<0.05). ROC analysis yielded an area under the
curve (AUC) of 0.889 (95% Cl 0.855 - 0.923) for the initial assessment
of MDW levels vs. RT-PCR. At a cut-off of 21.5 units, MDW effectively
differentiated SARS-CoV-2 infected patients with a sensitivity of 100%
(95% Cl 92.1 - 100), specificity of 53.8% (95% Cl 50.1 - 57.5), PPV of
12.53% (95% Cl1 9.5 - 16.36), and NPV of 100% (95% Cl 98.9 - 100).
Conclusions: An MDW cut-off of 21.5, previously validated for identi-
fication of sepsis in the ED, also reliably detects patients infected with
SARS-CoV-2 virus. In this initial study, MDW demonstrated a high clini-
cal sensitivity and negative predictive value to identify those at a lower
risk for COVID-19 disease.

Reference
1. Hausfater P et al. Crit Care 25:227, 2021
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Introduction Mexico has been one of the hardest hit countries in the
world by the ongoing COVID-19 pandemic. Death toll estimates by the
John Hopkins University put the country-wide death rate at 9.4% [1].
Multiple factors have an influence on the outcome in COVID-19, with
one of such being the "cytokine storm" [2]. Several tools have been
created to detect this condition, including Hscore and serum levels of
biomarkers, but more data is needed to assess their role and signifi-
cance in the critically ill patient.

Methods: We performed a single-center retrospective descriptive
transversal study at an ICU in a dedicated COVID-19 hospital. We
recruited all severe COVID-19 confirmed adult patients with serum
Interleucin-6 levels on admittance, with invasive mechanical ventila-
tion requirements, starting March 2020 and until September 2020.
After full laboratory and demographic data were collected, Hscore
was calculated and put through statistical analysis with comparison
between survivors at end of the follow up versus not survivors.
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Results: A total of 820 patients with PCR-confirmed COVID-19 were
identified, of which 130 required invasive mechanical ventilation
during their stay. Of that group 123 patients had interleukin-6 levels
screened on admittance. Both survivor and not survivor groups had
similar demographic and laboratory parameters, with a non-significant
difference in Hscore, ferritin and IL-6 between the groups. A positive
significant association was found with Interleukin-6 levels and length
of stay in the hospital (p=0.001).

Conclusions: Cytokine storm as such diagnosed by Hscore seems to
have no significant association with survival on a invasive mechanical
ventilation population with COVID-19. Interleukin-6 is strongly associ-
ated with a lengthened hospital stay.

References
1. https//coronavirusjhu.edu/data/mortality. Accessed 21-6-21
2. Fajgenbaum DC et al. N Engl J Med 383:2255-2273, 2020
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Introduction: Patients with bacterial sepsis may be classified into
four distinct clinical phenotypes [1]. Whether this classification may
translate into a prognostic tool and treatment guidance is unclear. We
aimed to extend and assess the usefulness of a simplified algorithm in
phenotyping sepsis and severe COVID-19.

Methods: We analyzed a cohort of 1498 patients (620 with bacte-
rial sepsis, 878 with severe COVID-19). Patients with bacterial sepsis
were classified into phenotypes using a digital algorithm, based on
six baseline parameters (creatinine, lactate, aspartate transaminase,
bilirubin, C-reactive protein, international normalized ratio), as previ-
ously described [2]. All patients with severe COVID-19, included in
an open-label immunotherapy trial (NCT04357366; NCT 04,339,712),
were assessed during April to June 2020 and July to December 2020.
All patients during the second period received dexamethasone. Step-
wise Cox regression analysis with Acute Pathophysiology And Chronic
Health Evaluation (APACHE) Il as predefined variable was used to
assess phenotype impact on 28-day mortality.

Results: Phenotypes a and y were most prevalent in bacterial sepsis
(41.8% and 22.4% respectively); & phenotype was associated with the
highest mortality (Fig. 1A). Phenotype a was seen in younger patients,
mainly presenting pneumonia and respiratory failure. Phenotype
assignment was an independent determinant of outcome (adjusted p:
0.007). Phenotype distribution and outcomes in severe COVID-19 were
similar to those of bacterial sepsis (Fig. 1B; adjusted p: 0.0023). Phe-
notypes a and y displayed favorable response to anakinra (p <0.001),
while phenotypes 3 and & showed trend to improvement with tocili-
zumab (p =0.047).

Conclusions: A simple operational algorithm classified patients with
sepsis in phenotypes and predicted outcome, independently of initial
severity. This classification may guide treatment response in severe
COVID-9.
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Introduction: This study evaluated the usefulness and cost-effec-
tiveness of procalcitonin (PCT) following its introduction to aid
antibiotics discontinuation in critical care patients admitted to ESHT
during the COVID-19 pandemic.

Methods: Non-surgical critical care patients with a diagnosis of
sepsis or lower respiratory tract infection during their admission
between 01st January and 30th June 2020. Retrospective analysis of
data using ICCA (IntelliSpace Critical Care and Anaesthesia) to com-
pare the number of antibiotic doses administered per patient before
and after introduction of PCT. After PCT introduction, we recorded
the number of PCT levels requested, their frequency as well as the
level of PCT and when discontinuation occurred.

Results: Eighty-one patients were included—13 admitted before
PCT introduction and 68 after (this important increase in the num-
ber of patients is explained by the increased proportion of patients
with COVID-19 pneumonitis). The average dose of antibiotics admin-
istered per patient was reduced by 28.8% (70.24 vs 49.98) following
introduction of PCT. Despite an incurred cost of £12 per PCT assay,
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the overall average cost per patient was reduced by £59.60 (£257.94
vs £146.78). A lack of consistency in the frequency of PCT level
request was observed.

Conclusions: Introduction of PCT to aid discontinuation of antibiotics
resulted in a 28.8% reduction in average antibiotics prescription and
an overall cost reduction of £59.60 per patient. The reduction in anti-
bacterial exposure also brings non-financial benefits such as increased
patient safety through experience of less side effects, reduction in anti-
biotics resistance among others. The lack of consistency in the requests
of PCT resulted in the design of a protocol for its use within ESHT.
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Introduction: COVID-19 pandemic has emphatized the need for
patients’ good orientation, through overflow of critical care induced
by surges. Mid-regional proadrenomedullin (ProADM) was suggested
as an early biomarker of endothelial damage and organ failures (OF)
in sepsis. We aimed to assess its predictive value in COVID-19 patients
admitted in ICUs, since endotheliitis is present in COVID-19 sepsis.
Methods: Prospective multicentric observational study in 8 ICUs of
northern France (July 2020 to February 2021). Main objective was to
study association between proADM blood levels at day 1 and day 3 OF, in
groups with / without worsening of OF, assessed with SOFA score. Demo-
graphic, clinical and biological data were recorded at days 1 and 3 from
admission. Univariate and multivariate analysis (logistic regression) were
performed. Secondary objectives studied association of proADM levels
with need of mechanical ventilation (MV) at day 3 and day 28 mortality.
Results: A total of 170 patients were analyzed. Median age was 62;
74.7% were male, and 40.6% presented with cardiovascular comor-
bidity. Day 28 mortality was 20%. In univariate analysis, worsening of
SOFA at day 3 was associated with day 1 proADM levels (1.21 nmol/ml
[0.83-1.85] vs 0.89 nmol/mL [0.71-1.12]; p<0.001), and also with age
(p=0.007), male (p=0.06), Charlson comorbidity index (p=0.02), car-
diovascular comorbidity (p =0.02), respiratory rate (p =0.045) National
Early Warning Score (p=0.01), PaO2/FiO2 ratio (p =0.06), KDIGO level
(p=0.043), and lymphocytes’ count (p=0.002). In multivariate analy-
sis, there was a trend towards association of SOFA worsening at day
3 with day 1 proADM levels, without reaching significance (OR=1.94
[0.90-4.15] p=0.08). Secondary objectives shew in univariate analysis
association of day 1 proADM with MV at day 3 (p<0.001) and day 28
mortality (p=0.002).

Conclusions: Patients’ number was calculated from first-wave data,
and may have been insufficient to reach significance. ProADM could
be a promising biomarker in COVID-19 sepsis, regarding OF.
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Introduction: Procalcitonin (PCT) and C-reactive protein (CRP) were
shown to have value for the detection of secondary infections in
critically ill COVID-19 patients. Since the use of immunomodulatory
therapy, the value of these biomarkers is unclear. We investigated PCT
and CRP kinetics in critically ill COVID-19 patients treated with dexa-
methasone (DEXA) with or without tocilizumab (TOCI), and assessed
the value of these biomarkers to detect secondary infections.
Methods: Patients were divided into three groups: no DEXA/no TOCI
(D-T-, n=66), DEXA/no TOCI (D +T-, n=44), and DEXA+TOCI (D+T+,
n=23). Serial PCT and CRP data were analyzed in the days before and
after cessation of DEXA treatment. Furthermore, changes in PCT and
CRP kinetics upon occurrence of a secondary infection and accuracy
of these biomarkers for the detection of a secondary infection were
assessed.

Results: Following cessation of DEXA, there was a rebound in PCT
and CRP, in particular in the D+T- group. Within both the D+T- and
D+T+groups, no significant increase in PCT was observed upon
occurrence of a secondary infection compared to patients that did
not develop an infection (p=0.45 and p=0.29, respectively) (Fig. 1).
Although CRP increased in patients of the D 4 T- group who developed
a secondary infection compared to those who did not (p=0.003),
this rise was only apparent from day 2 post-infection onwards. CRP
remained completely suppressed in the D+T+group irrespective
of the occurrence of a secondary infection. Receiver operating curve
analysis of PCT and CRP levels yielded area under the curves of 0.57
and 0.59, respectively, much lower than those obtained in patients not
treated with DEXA/TOCI (0.80 and 0.76, respectively).

Conclusions: Cessation of dexamethasone treatment in critically ill
COVID-19 patients results in a rebound increase in PCT and CRP lev-
els. Immunomodulatory treatment with dexamethasone and tocili-
zumab nullifies the value of PCT and CRP for detection of secondary
infections.
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Fig. 1 (abstract P019) Levels of a) procalcitonin (PCT) and b) C-reac-
tive protein (CRP) over time within 10 days prior to and 10 days fol-
lowing the day of secondary infection in the D+T- group, and levels
of ¢) PCT and d) CRP over time in the D+T 4 group. Day of secondary
infection was designated day 0 (alignment day). Data of the no
secondary infection groups were aligned on the median alignment
day, which was day 12 following ICU admission. The light gray line
reflects previously reported data of D-T- patients as Reference. Data
are presented as geometric mean with 95% confidence intervals.
P-values were calculated using mixed-models analyses (time*group
interaction factor). P-values in left and right parts of each panel reflect
between-group differences in kinetics from day -10 until day 0 and
from day 0 until day 10, respectively. Colored diamonds reflect p
values of <0.05 on the individual timepoints, calculated using Sidak’s
post hoc multiple comparisons tests
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Introduction: While sepsis has been characterized through the sep-
sis-3 consensus criteria as organ dysfunction and dysregulated host
response to infection, there remains significant heterogeneity in the
prediction, identification, treatment, and outcomes of sepsis and
septic shock. This project aims to discover novel subphenotypes of
sepsis and septic shock using highly granular time-series data from
electronic health records.

Methods: From the Philips multicenter elCU database, we calculated
sequential organ failure assessment (SOFA) scores and determined
infection status by diagnosis and/or positive culture for each adult
patient every 5 min. Based on the sepsis-3 criteria met at a timepoint,
patients were categorized into four data-driven cohorts, or “statuses”
(No Sepsis, Suspected Sepsis [only organ dysfunction], Sepsis, or Sep-
tic Shock). 24 clinical and physiological features from 24 to 48 h after
ICU admission were used for unsupervised clustering algorithms.
Endotypes from clustering were characterized by length of stays (LOS)
and hospital discharge outcomes.

Results: Clustering analysis identified five distinct groups (Fig. 1).
Cluster 1 contained a large proportion of suspected sepsis patients
and 3 contained most septic patients. Clusters 2 and 4 contained the
majority of septic shock patients, with 2 having the larger proportion
and the overall longest hospital LOS (10.7 days) and largest mortal-
ity (35%). Cluster 5 contained nearly all non-septic patients. Clusters
with mixes of statuses highlight potential similarities among patients
with different sepsis-3 classifications, and the limitations of consensus
criteria.

Conclusions: Using temporal data with a broader range of features,
we identified five distinct endotypes for sepsis and septic shock. The
high-frequency time series may allow for a more refined, data-driven
method to characterize the evolution of sepsis and stratify patients
that may be misidentified through sepsis-3, better informing predic-
tion, detection, and treatment.
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Fig. 1 (abstract P020) Identification of computational endotypes.

a) Visualization of patient cohorts, or “statuses,’ with t-distributed
stochastic neighbor embedding (tSNE). The scaled dataset contain-
ing 24 clinical and physiological variables was visualized with tSNE, a
dimensionality reduction algorithm that probabilistically maps com-
plex high-dimensional data (i.e. 24-dimensional data) to lower dimen-
sions and identifies similar points. Each point represents one 5 min
timepoint sample for each patient from 24-48 h after ICU admission.
13,487 timepoints (80% of septic shock timepoints) were randomly
sampled for each status. b) Visualization of clusters from K-means (k5)
on scaled data overlapped on previous tSNE plot
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Introduction: HAI may complicate the course of CCl increasing ICU
lethality. We hypothesize that outcome of CCl patients with HAl may
associate with the adaptive immune system signature exhibiting
increased and decreased responses to antigenic peptides. Our goal was
to determine the feasibility of the use of randomly synthesized peptides
for linking antibody signatures and outcome in CCl.

Methods: Prospective cohort included 38 CCl patients admitted at neu-
rolCU 32427 days (M+SD) post-stroke and 10 healthy volunteers (con-
trol). Hospitalization lasted for 504-20.8 days. Sera samples prepared
from blood withdrawn on the first 24 h on admittance were stored at
-18 oC. After storage, 1 pl of sera was applied on>125 000 randomly
synthesized 12-mer peptide microarrays (Biodesign Institute, Tempe, AZ,
USA) and reactions were detected with Alexa Floor 647 labeled anti-lgG
and laser scanner. Data analyzed using the BRB-ArrayTools software.
Results: On admittance, patients exhibited 15+8.2 scores on NIHSS
and 13+2.0 scores on Glasgow Coma Scale. Ten patients deceased
during the study. Twenty patients developed severe pneumonia:
Group 1 complicated with sepsis (SEPSIS-3, n=6, 1 patient survived)
and Group 2 (pneumonia, no sepsis; n=14), with decreased lethality
(p=0.002, Fisher exact test). Decreased and increased IgG responses
to several peptides significantly discriminated patients from Group 1
vs. Group 2 and Group 1 patients vs. all other patients (p=0.019) or
vs. control cohort (Fig. 1). Results merit clinical validation of candidate
immunosignatures followed by developing clinically relevant, simpli-
fied test format.

Conclusions: Repertoire of epitope-specific IgG antibodies to>120
000 randomly synthesized peptides in CCl patients is discriminative for
pneumonia vs. sepsis. Altered immunosignature may serve as an early
predictive candidate biomarker of unfavorable outcome in CCl.
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Introduction: Current literature shows that an elevated endotoxin
activity is often present in critically ill patients with COVID-19. SARS -
CoV 2 spike protein can bind lipopolysaccharide (LPS) and may induce
a “cytokine storm”. At the same time, the COVID-19 trophism for the
ACE2 receptor, which is expressed also in small intestinal enterocytes,
may cause a “leak gut” syndrome altering intestinal permeability and
promoting the LPS translocation. Our objectives were to evaluate
endotoxin activity at the admission in intensive care unit (ICU) and
during ICU stay.

Methods: We assessed the endotoxin activity assay (EAA), a rapid
in vitro diagnostic test that utilizes a specific monoclonal antibody.
(Estor, Italy). EAA was measured at the ICU admission (baseline), day
3 and day 7. EAA levels were distinguished in high (EAA>0.6) and low
(EAA <0.6) endotoxin activity. Blood gas analysis, hemodynamic and
breathing pattern parameters were also recorded. We also consid-
ered the infections developed during ICU stay and the inflammatory
parameters.

Results: The figure shows the percentage of patients with high and
low EAA, respectively. Of the 40 patients enrolled, 14 had an elevated
EAA at the first EAA determination. In this group, the mortality was
57%. In the group of patients without preexisting elevated EAA the
mortality was 42%. At baseline, we could not find any correlation
between EAA and clinical, ventilatory and hemodynamic characteris-
tics. At day 3 and 7, lactates, presepsin and SOFA score kidney com-
ponent values were significantly higher in the group of patients with
EAA>0.06.

Conclusions: We found that elevated EAA was 35%. This raises the
question if a “hypoperfusion’, hyperinflammatory state or a direct
action of SARS-CoV-2 on small intestinal enterocytes may induce LPS
translocation. Further studies are needed to evaluate if high EAA at
ICU admission may allow an early recognition of patients with worse
ICU outcome.
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Fig. 1 (abstract P021) Immunosignature by epitope-specific IgG
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Introduction: Secondary bacterial pneumonia is an important
complication of many viral illnesses particularly in ICU COVID-
19 patients. It contributes to the high morbidity and mortality in
this vulnerable population. Pathogens are variable and include
Pseudomonas, Klebsiella, Acinetobacter and Staphylococcus spe-
cies. Recently, a new surge of many environmental bacteria was
described particularly Stenotrophomonas maltophilia. The aim of
this study was to determine the prevalence of this new outbreak of
Stenotrophomonas maltophilia pneumonia in COVID-19 ICU patients.
Methods: This study was conducted in a tertiary university hospi-
tal with a setting of 23 ICU beds. All COVID-19 ICU patients admit-
ted between March 2020 and April 2021 were analyzed. Statistical
analyses were conducted to determine the prevalence of bacterial
secondary pneumonia and those caused by Stenotrophomonas
maltophilia.

Results: A total of 155 ICU COVID-19 admitted patients with 76%
men were analyzed. Mean age is 66.5 (13.5) years and APACHE
score was 13.2 (6.5). Mean ICU stay was 15.2 (15.7) days. 42 (27.5%)
nosocomial pneumonia events were diagnosed. The most common
isolated pathogens were Stenotrophomonas Maltophilia (41%), Pseu-
domonas (26%), Enterobacteriacae (23%), Staphylococus (2%) and
fungal infections (3%). Death was reported in 45 patients (29%).
Conclusions: ICU COVID-19 patients have a multifactorial immuno-
suppression and are prone to nosocomial bacterial pneumonia. Steno-
trophomonas Maltophilia, a resistant environmental bacteria, is now
leading the incriminate pathogens. This outbreak is worrisome and
can contribute to the high mortality rate during their long ICU stay.
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Introduction: Sepsis is common, deadly, and heterogeneous. Prior
work proposed clinical sepsis phenotypes at presentation and
explored change in phenotype over time. However, little is known
about how change in phenotype is associated with outcome. We
explored trajectories of phenotypes in the ProCESS trial and the
association between change in phenotype and outcome.

Methods: We analyzed a cohort of 815 adult sepsis encounters
from the ProCESS trial in the Usual Care and EGDT arms that sur-
vived in-hospital for at least 72 h post-randomization. We predicted
clinical phenotypes at randomization and 72-h post-randomization
using Euclidean distance anchored to previously published cluster
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centroids (a,B,y,0). We defined core members as > 90% and marginal
as<90% probability of phenotype membership at randomization.
We used logistic regression to determine the odds of phenotype
transition by phenotype, treatment arm, and membership prob-
ability. We explored the relationship between treatment arm, phe-
notype transition, and in-hospital mortality within the 3-phenotype.
Results: We studied 815 adult sepsis encounters from the ProCESS
trial (median age 60, [IQR 50-72]; 56% male, median SOFA at arrival
7, [IQR 4-9]) surviving for at least 72 h post-randomization. At pres-
entation, encounters were 36% a-type, 37% B-type, 13% y-type, and
25% o-type. Phenotype was unchanged over 72 h in 46% of encoun-
ters. Marginal membership was (OR 1.9, 95% Cl 1.4-2.6, p<0.01), but
treatment arm was not (OR 0.9 95% Cl 0.7-1.2, p=0.33, Fig. 1A) associ-
ated with increased odds of phenotype transition. Within o-type, core
membership and EGDT were associated with increased in-hospital
mortality (Fig. 1B).

Conclusions: Approximately half of patients changed phenotypes
within 72 h and changes were most common in marginal members.
Treatment response may differ by phenotype membership probability
and is an important area for further research.
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Fig. 1 (abstract P024) (A) Forest plot showing probability of change
in phenotype by phenotype, treatment arm, and probability of
membership. (B) Kaplan—Meier Curve of 60-day in-hospital mortality,
stratified by treatment arm and probability of membership within the
delta phenotype
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Introduction: Sepsis, dysregulated host immune response to
infection resulting in organ dysfunction, accounts for more than 1
in 5 deaths worldwide. Evidence suggests a precision treatment
approach of IV fluids and vasopressors may improve early sepsis
care.

Methods: We developed a precision treatment policy for i.v. fluids
and vasopressors in early sepsis using Q-learning in clinical Elec-
tronic Health Record data. We identified patients with Sepsis-3
features within the first 6 h of presentation at 14 academic and
community UPMC hospitals in Pennsylvania, USA, from 2013-2017.
We organized 38 model features into 4-h timesteps from hospi-
tal arrival until 48-h after sepsis onset. We defined the state space
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using K-means clustering. The action space was a 5 x 5 matrix of i.v.
fluid and vasopressor doses, including no drug administered then
doses divided into quartiles. Awards and penalties were applied,
maximizing 90-day patient survival. We compared Al and Clinician
policy performance using weighted importance sampling with
bootstrapped confidence intervals and determined absolute risk dif-
ference in predicted 90-day mortality across patient- and hospital-
level subgroups.

Results: We studied 30,687 early sepsis patients (mean age 64 (SD, 16)
years; mean SOFA 3.5 (SD, 2.9)). The value of the Al treatment policy
was significantly higher than the Clinician policy value (41.9, 95% Cl:
41.2-42.7 vs 40.8, 95% Cl 39.9-41.6). Predicted risk of 90-day mortality
was lower among subgroups with advanced age, higher SOFA scores
and non-surgical sepsis treated per the Al policy (Fig. 1A). The Al policy
value exceeded the Clinician policy across all study hospitals and pre-
dicted mortality risk difference ranged from 0.01-1.18% (Fig. 1B).
Conclusions: Precision treatment using i.v. fluids and vasopressors
is associated with lower 90-day mortality risk among early sepsis
patients compared to patients treated per clinician policy, particularly
among patients with advanced age, surgical sepsis and severe organ
dysfunction.

Fig. 1 (abstract P025) (A) Forest plot of absolute risk difference (95%
Cl) in predicted 90-day mortality between Al and clinician policies by
patient subgroup. X-axis corresponds to absolute risk difference (B)
Caterpillar plot of absolute risk difference (95% Cl) in predicted 90-day
mortality between Al and clinician policies by hospital. X-axis is hospi-
tal with corresponding sepsis patient count (N). Y-axis is absolute risk
difference
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Sampling peritoneal fluid during emergency laparotomy
influences 40% of subsequent antimicrobial prescriptions
on theICU
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Introduction: A key tenet of ICU care following emergency laparot-
omy is administration of appropriate empirical antimicrobials, with
prescribing adjustment based on microbiological results. We con-
ducted a quality improvement project with the intention of increasing
the frequency of intraoperative peritoneal fluid sampling during emer-
gency laparotomy to see how this would affect postoperative antimi-
crobial prescribing on the ICU.

Methods: A baseline audit showed the frequency of fluid sampling
to be 31%. Through collaboration with our surgeons, we encouraged
peritoneal fluid sampling for microbiological analysis at the time of
emergency laparotomy. Any prescribing changes required from our
empirical antibiotics (amoxicillin, metronidazole and gentamicin) were
noted.

Results: Over an 18-month period, 120 emergency laparotomies were
performed on 110 patients. A sample was sent from the peritoneal
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cavity during 76 operations (63%). Fifty-three samples yielded posi-
tive growth. Of these 36 (68%) samples showed antibiotic resistance
patterns: 22 (42%) to amoxicillin/co-amoxiclav, 3 (6%) to gentamicin,
and 4 cultures (7%) to both. Six (11%) grew candida, one of which was
resistant to voriconazole. Of the samples yielding positive growth,
a total of 31 (58%) therefore yielded results which would influence a
change in prescribing from the hospital’s empirical antibiotics. For
patients in whom a sample was sent for analysis, a prescription change
would therefore be expected in 40%.

Conclusions: Our results suggest that sampling peritoneal fluid dur-
ing emergency laparotomy may alter 40% of antibiotic prescriptions
on ICU. Further work is required to understand how this affects patient
outcome, but in the absence of these data it seems reasonable to
advocate peritoneal fluid sampling during emergency laparotomy to
guide subsequent antibiotic decision making on the ICU.
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Introduction: Older adults (65 years and above) represent 40 to 50%
of the ICU population. Unfortunately, critical care evidence-based
guidelines for this population are lacking and its representation in ran-
domized control trials (RCTs) is unknown. We aimed to evaluate older
adults’ participation in critical care RCTs and whether age is considered
during analysis.

Methods: We conducted a systematic review of systematic reviews in
Pubmed, Ovid, Central and Cochcrane, from January 1, 2009, to Octo-
ber 16, 2019. We included critical care systematic reviews and meta-
analysis of RCTs based on five ICU topics deemed important for older
ICU patients: Acute respiratory distress syndrome, sepsis, nutrition,
mobilization and sedation. We collected studies’ baseline character-
istics, intervention type, and extracted any age information in meth-
ods and results. We calculated the proportion of RCTs excluding older
adults, with an age central tendency above 65 years, and with out-
comes stratified by age and with age-specific subgroup analysis. We
used Chi-squared and Kruskal-Wallis tests for comparison between
groups.

Results: We included 152 RCTs in our systematic review. Older age
was an exclusion criterion in 17 (11%) RCTs. Between them, average
age was over 65 years for 4 (24%) RCTs and over 70 years for 1 (1%).
Those proportions were similar to the 132 trials without age exclusion
(p=0.581). Through the 152 RCTs, outcomes were stratified by age for
5%. Age-specific exploratory subgroup analysis was performed in 5
(3%) trials and 1 RCT reported an interaction between age and inter-
vention, and reported different outcomes in older adults and not for
younger ones.

Conclusions: Older adults’ participation remains underrepresented
in intensive care RCTs. The treatment effect differences are not docu-
mented. This heightens the need for more age consideration in studies
and more studies dedicated for older adults in order to help clinician
treat this growing population.
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Introduction: Registry-based studies have shown a trend towards
increasing incidence of sepsis, with declining mortality rates in recent
years, but there is concern that this might be due to variability in cod-
ing practices. The objectives of this study were to describe the inci-
dence and outcome of sepsis using observed clinical criteria rather
than discharge coding.

Methods: This was a retrospective, observational study. All adult
admissions to Icelandic (ICUs) during six years (2006, 2008, 2010,
2012, 2014 and 2016) were screened for severe sepsis or septic shock
by ACCP/SCCM criteria. Population incidence, patient characteristics,
treatment received and outcome were compared across the study
years.

Results: During the six study years, 9166 patients were admitted to
Icelandic ICUs, 971 (10.6%) because of severe sepsis or septic shock.
The crude incidence of sepsis requiring admission to ICU remained
stable between 0.55-0.75 per 1000 inhabitants. No significant trends
were observed over time in patient age (mean 64.7 years), APACHE
Il score (mean 21.4), SOFA score (mean 8.1) or Charlson Comorbidity
Index (mean 4.2). Mortality rates declined slightly from the first study
year (2006) to the last (2016), both 28 day (27.7% to 22.2%, p=0.25)
and one year 45.8% to 38.2%, p=0.17). Patients admitted to the ICU
from the emergency department (ED) were 477 (49.1%). Length of stay
in the ED before ICU admission increased from 2:52 (hr:min) in 2006
to 4:53 (p=0.003) in 2016 and the time to drawing of blood cultures
increased from 0:41 in 2008 to 1:21 in 2016 (p=0.013). The time to
a lactate measurement decreased from 4:03 in 2006 to 1:09 in 2016,
p <0.001). Achievement of the goals of the Surviving Sepsis Campaign
Guidelines was not associated with better 28-day survival (p=0.60).
Conclusions: Using observed clinical criteria in a nationwide popu-
lation, the incidence and outcome of sepsis did not change over an
11-year period. Variations in treatment parameters are likely explained
by organizational alterations.
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Introduction: Oral vancomycin (V) is an antibiotic (A) of choice for
Clostridium difficile infection (CDI) since 2017 [1]. The aim of study was
to compare clinical and treatment aspects of CDI in 2014-2015 and
2019-2020.

Methods: A retrospective observational study was carried out in
Intensive Care Clinic of LUHS. Data of Department of Infection Control
records of diarrhetic patients (pt) with positive CD toxins A/B in stools
were used, including: risk factors (age > 65 years (yr), Charlson Comor-
bidity Index (CCl) > 5), initial treatment (IT) (V/metronidazole), duration
of IT, route of administration (adm) (oral/ intravenous (i.v.), rate (R) of
recurrent (RC) CDI, admission to intensive care unit (ICU) due to CDI
and in-hospital mortality (IHM). Level of statistic significance - p <0.05.
Results: A total number of 100 pt in 2014-2015 and 71 pt in 2019-
2020 were included. 54% (n=54) of pt>65 yr old in 2014-2015
and 53.5% (n=38) in 2019-2020, p>0.05. CCl>5 was found in 48%
(n=48) of pt in 2014-2015, and in 54.9% (n=39) in 2019-2020,
p >0.05. IT with V was given to 9% (n=9) of pt in 2014-2015 and to
39.4% (n=28) of pt in 2019-2020, p <0.05. A median duration of IT
was 10 (7;14)d in 2014-2015 and 8.5 (4;12)d in 2019-2020,p =0.039.
i.v. adm of A was used in 12% (n=12) in 2014-2015, and in 2.8%
(n=2) in 2019-2020, p=0.073. RC CDI was diagnosed in 13% (n=13)
in 2014-2015 and 7% (n=5) in 2019-2020, p >0.05. 6% (n=6) of pt
were admitted in ICU due to CDI in 2014-2015 and 2.8% (n=2) in
2019-2020, p > 0.05. IHM R for pt with CDI was 27% (n=27) in 2014-
2015 and 16.9% (n=12) in 2019-2020, p > 0.05.

Conclusions: Rates of patients in elderly and comorbidities as risk fac-
tors for CDI did not differ. Increased rate of vancomycin use for initial
treatment and shorter duration of treatment were found in 2019-
2020. Rates of intravenous antibiotic administration for CDI, cases of
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recurrent CDI, admission to ICU due to CDI and in-hospital mortality
for CDI patients in 2019-2020 decreased insignificantly.

Reference
1. McDonald LC et al. Clin Infect Dis 66:21-48, 2018
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Introduction: Adrenergic antagonism has been reported to reduce
mortality in sepsis, whether administered before or during the septic
episode. We aimed to systematically review the literature relating to
the outcomes of patients with sepsis exposed to beta-blockers either
before or during their septic episode.

Methods: We searched PubMed, Medline, the Web of Science and the
Cochrane Library databases for studies reporting mortality outcomes
in septic patients receiving beta-blockers up to 1 May 2021. We con-
ducted analyses to measure the crude and adjusted mortality rates,
along with sensitivity analyses. We evaluated the certainty of evidence
according to the GRADE approach.

Results: We identified and included 25 studies reporting data for
63,218 patients. The mortality rates were lower in patients receiving
beta-blockers either before or during their septic episode, compared
to the controls, with mortality odds ratios (OR) of OR 0.82 (95%Cl
[0.74-0.91], p<0.001) and 0.52 (95%Cl [0.31-0.85], p=0.01) respec-
tively. Pooled, adjusted and sensitivity analyses revealed a protective
association between beta-blocker exposure and mortality with a low
certainty of evidence.

Conclusions: In conclusion, our meta-analysis suggests that, in
patients with sepsis and septic shock, pre-exposure to beta-blockers
and the introduction of beta-blocker therapy during sepsis treatment
may be associated with reduced mortality.

P031

Co-infections and superinfections in COVID-19 patients - is there
any argument of antimicrobial use?

IA. Florea, I.R. Darie, .M. Dumitru, C. Cobilinschi, M. Tiglis, A. Baetu, .M.
Grintescu

Anaesthesia and Intensive Care, Clinical Emergency Hospital of Bucharest,
Bucharest, Romania

Critical Care 2021, 25(Suppl 1): P031

Introduction: The outcome of patients with viral respiratory infections
may be affected by the simultaneous bacterial infection occurrences.
Considering the widespread overuse of antibiotics during coronavirus
disease-2019 (COVID-19) pandemic, the rate of co-infections and/or
superinfections in patients infected with the novel severe acute res-
piratory distress syndrome-coronavirus-2 (SARS-CoV-2) remains to be
elucidated.

Methods: In order to evaluate the emerging rate of bacterial co-
infections and/or superinfections, defined according to Centers for
Disease Control and Prevention criteria, we performed a retrospective,
observational study that included 157 critically ill patients with severe
SARS-CoV-2 infection. Survival rate and the main risk factors were also
analyzed in the study group.
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Results: In the study group, only 33.12% met the criteria for coin-
fection and15.92% (n=25) for superinfection. Survival rate evalu-
ated based on the analysis of Kaplan-Meier curves highlighted that
patients with co-infections have a median survival of 8 days vs.18 days
for those with superinfections, p=0.0074. Patients suffering from
diabetes mellitus registered an increase of superinfections rate (chi-
squared =6.295, p=0.01, OR=2.97). Moreover, patients previously
treated with remdesivir recorded a higher risk of superinfections (coef-
ficient=1.26, p=0.02, OR=3.55).

Conclusions: The rate of co-infections and/or superinfections in
COVID-19 patients is rather low, therefore the rationale of the anti-
microbial therapy use should be reconsidered. As already stated, co-
infections are associated with a poorer survival rate in patients with
severe viral respiratory infections, even with the novel coronavirus. The
main risk factors for hospital-acquired superinfections in COVID-19
patients were diabetes mellitus and the use of antiviral therapy.
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Introduction: Extracorporeal hemoperfusion (EH) eliminates exces-
sive endotoxin or cytokines from circulation to increase survival [1].
NLR represents a sensitive and reliable prognostic/predictive bio-
marker of stress and inflammation [2, 3]. Decreasing the NLR links to a
favorable outcome in critically ill patients [4]. We investigated whether
diminishing the NLR is feasible following EH with a novel adsorber
based by hypercrosslinked styrene-divinylbenzene copolymer with
immobilized lipopolysaccharide-selective (LPS) ligand designed to
bind LPS and other biologically active molecules [5-7].

Methods: The study group included 9 septic shock post-surgery
patients with abdominal sepsis, pyelonephritis, severe pneumonia,
and endotoxin activity by EAA test exceeding 0.6 units. EH was per-
formed using the Efferon LPS adsorber (Efferon, Moscow, Russia).
Results: EH resulted in a rapid decrease in both interleukin-1 and
endotoxin levels, SOFA and APACHE Il score values, increased PaO,/
FiO, oxygenation index, restoration of blood pressure values. Require-
ments for norepinephrine were decreasing gradually and completely
resolved in 1-3 days. Plasma lactate and pH levels returned to norm
values by day 2-3. NLR was significantly decreased on day 5 post-EH
(Fig. 1). Seven patients survived with clinical improvements. Unfortu-
nately, two patients exhibiting extraordinary increased pre-EH NLR
(21.5 and 98), APACHE (> 30), APTT (>40), and endotoxin activity (>0.9)
died on days 4 and 8.

Conclusions: EH with Efferon LPS adsorber decreased the NLR on day
5 post-EH associated with survival of patients exhibiting pre-EH NLR
values < 16 and endotoxin activity < 0.9 by EAA test.
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Introduction: Increases in distribution volume (Vd) have been sug-
gested to be responsible for subtherapeutic exposure to hydrophilic
antibiotics in critically ill patients with sepsis. Until today, no simple and
accurate tool has been found to quickly quantify the Vd of antibiot-
ics. Therefore, the primary aim of the present study was to explore the
correlation between bioelectrical impedance analysis (BIA) estimated
fluid volumes and the Vd of several hydrophilic antibiotics in critically ill
patients. Furthermore, the relationship between BIA measurements and
the sequential organ failure assessment (SOFA) score and cumulative
fluid balance was evaluated.

Methods: A prospective observational study was carried out in patients
treated with amoxicillin/clavulanic acid, meropenem, piperacillin/tazo-
bactam or vancomycin, admitted to the intensive care unit (ICU) of UZ
Leuven. BIA measurement was performed during the same dosing inter-
val as the collection of blood samples to calculate the Vd of the admin-
istered antibiotic. Vd was calculated using non-compartmental analysis.
Results: In total, 68 patients were included. As shown in Table 1, sig-
nificant correlations between Vd and BIA measurements of body water
were found for amoxicillin/clavulanic acid (r>0.78; strong), merope-
nem (r>0.43; moderate) and piperacillin/tazobactam (r>0.51; moder-
ate). When all antibiotics were pooled, correlation remained significant,
albeit weak (r>0.32). No significant correlation was found with the Vd of
vancomycin. Patients with an abnormal BIA estimated hydration status
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appeared more severely ill (i.e., higher SOFA scores). No association with
cumulative fluid balance was found.

Conclusions: This study demonstrated the existence of a significant
positive correlation between BIA assessed fluid status and the Vd
of antibiotics at the ICU. However, correlations were not as strong as
expected and absolute BIA measurements were not found to be useful
in clinical practice.

Table 1 (abstract P033) Results of correlation between BIA esti-
mated fluid volumes and the volume of distribution of several
antibiotics (separate and all antibiotics pooled)

Antibiotic TBW (L) ECW (L) ICW (L) ECW (%)
Amoxicil-  4585+£11.02; 2284+6.31; 2301+£531; 49554407,
lin/clavu- r=0.90* r=0.78*% r=0.88* r=-0.042
lanic acid  [0.66;1.00] [-0.003;1.00]  [0.55;1.00] [-0.80;,0.81]

(n=10)

Merope- 44054978, 22494635 2156+365 5043+347;
nem r=047% r=043* r=0.50* r=0.25
(n=21) [0.03,0.76] [0.03,0.71] [0.21;0.71] [-0.21;0.59]

Piperacil- 39904878, 19.33+£4.56;, 20564448, 4831+266;
lin/tazo- r=034 r=051% r=0.16 r=057*%
bactam  [-0.22,0.73] [0.13,0.76] [-0.4,0.62] [0.04,0.86]

(ﬂ = 16)

Vanco- 40.871+£11.89; 20061645, 20811578 4890+346;
mycin r=0.28 r=0.20 r=029 r=-0.21
(n=21) [-0.22,0.70] [-0.30,0.61] [-0.20,0.67] [-0.66,0.28]

Total —all 423641045, 21.05+£6.05 21314478, 4933+342;
antibi- r=0.33% r=0.32% r=0.33* r=0.12
otics [0.10,0.55] [0.09,0.53] [0.10,0.52] [-0.16,0.39]
pooled
(ﬂ = 68)

Values are represented as mean = SD. ECW =extracellular water;
ICW =intracellular water; r = correlation coefficient [95% confi-
dence interval]; TBW =total body water. * p<0.05
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Introduction: Vancomycin-resistant Enterococcus faecium (VREF) is
one of important etiologies of nosocomial infections in critically ill
patients. VREF bacteremia was associated with a poorer outcome,
given that overall mortality rates may reach values higher than 60%
with an attributable mortality of around 40%. Few data are available
concerning factors associated with mortality in the context of VREF
bacteremia in different centers. The aim of our study was to determine
incidence and risk factors associated with VREF bacteremia in an inten-
sive care unit.

Methods: A retrospective case—control study was performed in the
ICU from January 2014 to December 2020. Cases were defined as sep-
tic patients with VREF isolated from a blood culture. VREF was defined
as an E. faecium isolate with an MIC of vancomycin > 32 pg/ml by the
E-test according to the standards of the Clinical and Laboratory Stand-
ards Institute (CLSI). Control patients were randomly drawn from 50
hospitalized patients with vancomycin-susceptible E. faecium (VSEF)
isolated from a blood culture.

Results: Seventeen case patients and 50 control patients with at
least one positive E. faecium blood culture were identified. The demo-
graphic and clinical characteristics of the case and control groups were
similar, except for mean duration of length of stay (68+9 vs 22438,
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p <0.0001). Mortality did not differ significantly between those with
VREF (25%) and those with VSEF (14%) isolates (p=ns). In the uni-
variate analysis, the significant risk factors for VREF bloodstream infec-
tions included diabetes mellitus (p=0.04), end-stage renal disease
(p=0.03), prior exposure to corticosteroids (p=0.02), prior receipt of
vancomycin (p=0.04) and a prolonged length of stay in ICU (p<0.01)
(Table 1).

Conclusions: VREF bacteremia in critically ill patients was associated
with a poorer outcome. Several risk factors have been identified and
they should be considered in infection control practice to prevent
VREF infection or colonization and to reduce they duration.

Table 1 (abstract P034) Risk factors for vancomycin-resistant Ente-
rococcus faecium bacteremia

VREF Case  VSEF Control p value
group group
(n=17) (n=50)
Length of stay in ICU 68+9 2248 <0.01
(mean =+ SD, days)
Prior receipt of vancomycin 14 5 0.04
Diabetes mellitus 10 1 0.04
End-stage renal disease 7 0 0.03
Prior exposure to corticos- 10 6 0.02
teroids
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Introduction: The aim of this study was to assess the impact of MDR
infections acquired in intensive care units (ICU) on patients’ costs
during ICU stay.

Methods: We included all consecutive patients> 18 years admit-
ted to 10 Brazilian ICUs from October 2019 to December 2020. We
measured all fixed (personnel, overheads, depreciation) and vari-
able costs (lab/image tests, transfusions, renal replacement therapy,
medical materials and drugs) during ICU stay ICU-acquired infec-
tions were those diagnosed 48 h or later after ICU admission. We
considered carbapenem-resistant Acinetobacter, Pseudomonas and
Enterobacteriaceae; vancomycin-resistant Enterococcus; methicillin-
resistant Staphylococcus; and imidazole-resistant Candida as MDR
microorganisms. We considered non-multidrug resistant (NMR) all
other infections. We built a linear mixed model, with ICU as a ran-
dom-effect, and age, sex, type of admission (medical, elective surgi-
cal and emergent surgical), Charlson Comorbidity Index (CCl), frailty
measured by the Modified Frailty Index (MFI) and SAPS 3 as con-
founders to assess the association between |CU-acquired infection
by MDR microorganisms and daily patient cost.

Results: A total of 3077 patients were included, from whom, 70
(2.3%) acquired ICU MDR infections and 237 (7.3%) acquired NMR
infections. Demographic, clinical and patients’ outcomes are pre-
sented in Table. ICU mortality and length-of-stay were increased
in patients with NMR and MDR ICU-acquired infections. Fixed and
variable costs were increased in patients with NMR and MDR ICU-
acquired infections. MDR infections (3 =USD 52.34; Cl 95%, 12.60-
92.07) but not NMR infections (3=USD 16.13; Cl 95%, 6.55-38.80)
were associated with increased daily patient ICU costs.
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Conclusions: MDR ICU-acquired infections are associated with
increased daily and total ICU costs. Its prevention may have a consider-
able impact on healthcare costs.

Table 1 (abstract P035) Clinical, demographic, outcomes and ICU
costs of included patients

MDR ICU- NMR ICU- No ICU- p
acquired infec- acquired infec- acquired infec-

tion (N=70) tion (N=237) tion (N=2770)
Age, mean (SD)  59.21 (15.93) 58.79 (16.48) 5940 (17.81) 0.88
SAPS 3 6226 (17.62) 56.69 (16.34) 50.53 (1843) <001
ICU length-of- 2393 (14.95) 16.56 (11.39) 5.62(6.25) <001
stay, days,
mean (SD)
ICU mortality, 35(50.0) 115 (48.5) 853 (30.8) <001
N (%)
Total fixed costs, 52,604.41 29,174.87 12,172.63 <0.01
USD, mean (49,003.76) (25423.15) (15,936.33)
(SD)
Total variable 16,957.23 10,469.82 3,085.50 <0.01
costs, USD, (13,046.32) (9,993.17) (4,621.09)
mean (SD)
Daily patient 2,963.59 245447 2,747.10 <0.01
cost, USD, (1,607.81) (920.41) (1,517.97)
mean (USD)
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Introduction: Sepsis is a common, deadly, and heterogeneous
syndrome. Four clinical phenotypes of sepsis are proposed, yet the
association between sepsis phenotypes and treatment response is
unknown. To address this knowledge gap, we investigated the rela-
tionship between antibiotic treatment delay and mortality when
modified by clinical sepsis phenotype.

Methods: We analyzed a retrospective cohort of adult patients with
sepsis and septic shock as reported to the New York State Department
of Health (2015 to 2017), and identified clinical sepsis phenotypes
(a,B,v,9) using a modified approach from the Sepsis ENdotyping in
Emergency Care (SENECA) algorithm [1]. We used multivariable logis-
tic regression to understand association between time to antibiotic
administration and in-hospital mortality by sepsis phenotype.
Results: We studied 55,169 encounters (median age 72 years, [IQR
60-83 years]; 52% male, 22% in-hospital morality) and found 34%
a-type, 30% B-type, 19% y-type, and 17% J-type. The a-type was
younger with the lowest in-hospital mortality, the B-type was older
with more renal dysfunction, and o-type had elevated lactate levels
with the highest proportion of septic shock. Antibiotic treatment
delay was associated with increased risk-adjusted in-hospital mor-
tality across all phenotypes, but effect size varied by phenotype
(a: OR 1.03, 95%Cl 1.00-1.05, p=0.08; 3: OR 1.04, 95%CI 1.02-1.06,
p<0.01; y: OR 1.02, 95%Cl 0.99-1.05, p=0.18; 9: OR 1.07, 95%ClI
1.05-1.10, p< 0.01; Interaction p-value 0.045).

Conclusions: More rapid completion of administration of antibiotics,
particularly among the delta clinical phenotype, was associated with
lower risk-adjusted in-hospital mortality.
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Fig. 1 (abstract P036) Predicted risks of risk-adjusted in-hospital
death by clinical sepsis phenotype across time after protocol initia-
tion, for initiation of antibiotics. Bars represent 95% confidence
intervals
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Introduction: Circulating inducible nitric oxide synthase (iNOS) was
discovered by us, and it is an accurate and predictive biomarker for the
onset of sepsis [1]. Our further discoveries include (a) circulating extra-
cellular microvesicle-associated iNOS (MV-A iNOS) and (b) MV-A iNOS's
putative role of causing the cellular damage, vascular leak, and organ
dysfunction that are the hallmarks of sepsis by its production of toxic
quantities of nitric oxide (NO). We developed a humanized anti-MV-A
iNOS monoclonal antibody candidate immunotherapeutic, Asepti-
Mab®, to specifically target circulating MV-A iNOS and to neutralize its
harmful effects.

Methods: The ability of AseptiMab to inhibit the sepsis cascade and
rescue challenged animals from sepsis was tested in three different
animal models of sepsis. One model used an LD80 dose of endotoxin
(LPS); another model used an LD80 dose of TNF-a, and the third model
used an LD80 dose of MV-A iNOS. At 0, 2, or 6 h after the animals were
challenged, they were administered either saline (as placebo controls),
a low dose of AseptiMab, or a high dose of AseptiMab.

Results: In all three animal models of sepsis tested, AseptiMab was
effective at rescuing challenged animals from sepsis compared to the
saline control groups. The Kaplan-Meier curves conclusively demon-
strate that treating the challenged animals with AseptiMab was effec-
tive. Up to 80% of the challenged animals can be rescued from sepsis
by AseptiMab. Its effectiveness was both time and dose dependent:
earlier and higher doses result in improved survival. If a high dose
was administered early after the challenge, all the animals could be
rescued.

Conclusions: In three different animal models of sepsis, AseptiMab
effectively treated the sepsis pathology as compared to placebo.

Reference
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Introduction: The Phase 2 double-blind randomized STRIVE trial
(NCT02734862) examined the efficacy of rezafungin, a next-gener-
ation once-weekly echinocandin demonstrating a prolonged half-
life and high front-loaded plasma exposures, in the treatment of
candidemia and invasive candidiasis (IC). Early treatment outcomes
and length of stay (LOS) in the intensive care unit (ICU) are presented.
Methods: Adults (> 18 years) with candidemia and/or IC were ran-
domized to receive rezafungin 400/400 mg (400 mg once-weekly),
rezafungin 400/200 mg (Week 1: 400 mg; 200 mg once-weekly
thereafter), or caspofungin (Day 1: 70 mg; 50 mg daily thereafter)
for <4 weeks. Day 5 overall cure and mycological success rates were
evaluated. Post hoc analysis examined time to negative blood culture,
blood culture clearance at 24 and 48 h, and ICU LOS (based on dis-
charge from ICU excluding discharge due to death) data.

Results: The percentages of patients with negative blood cultures
are presented in Table 1 along with early overall and mycological out-
comes. At enrolment, 44% (80/183) of subjects were in the ICU, with a
further 6% (11/183) admitted during the trial (microbiological inten-
tion-to-treat [mITT] population). Table 1 shows median ICU LOS data
for each study arm.

Conclusions: Early treatment efficacy of rezafungin was demonstrated
by the outcomes of negative blood culture at 24 and 48 h and day 5
overall response rate. A shorter ICU median LOS was also observed in
the rezafungin group. These findings support the high front-loaded
plasma exposure as a pharmacometric determinant of efficacy in
patients with candidemia or IC in the ICU.

Table 1 (abstract P038) Early treatment outcomes and ICU length
of stay in the STRIVE Trial (mITT population)

Parameter Rezafungin Rezafungin Caspofungin
400/400mg  400/200mg  70/50 mg
(N=76) (N=46) (N=61)
Negative blood  74.1 (43/58) 73.7 (28/38) 54.0 (27/50)
culture at 24 h,
% (n/N)
Negative blood  86.0 (49/57) 86.1(31/36) 65.3 (32/49)
culture at 48 h,
% (n/N)
Mycological 65.8 (50) 76.1 (35) 62.3 (38)
Cure (Day 5),
% (n)
Overall success  55.3 (42) 73.9(34) 55.7 (34)
(Day 5), % (n)
ICU patients, 31.6(24) 39.1(18) 37.7 (23)
% (n)
Median length 13.0 (1-79) 13.0 (2-48) 180 (1-61)

of stay in the
ICU, days (Min,
Max)
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Introduction: The use of corticosteroids in the treatment of COVID-19
patients is a matter of debate. The available evidence is uncertain and
knowledge on the subject is evolving [1]. The purpose of our obser-
vational retrospective study is to evaluate the association between
corticosteroid therapy and hospital mortality in COVID-19 positive ICU
patients after balancing for possible confounding factors.

Methods: A total of 164 COVID-19 positive patients admitted to
ICU were included, divided into two groups: 110 patients (Group A)
received corticosteroid therapy while 54 (Group B) did not. The daily
dose was 8 mg of dexamethasone for a duration of 7 days subse-
quently reduced until discontinuation.

Results: In group A, 28 patients (25%) died while in group B 15
patients (27%). In-hospital mortality was similar between the two
groups after adjustment for possible confounding factors (ORadj 1.09,
95% Cl 0.78-1.46, p=0.69). However, corticosteroid exposure was not
associated with in-hospital mortality after balancing with the overlap-
ping weight propensity score (adjusted p=0.2).

Conclusions: Corticosteroid treatment did not affect hospital mortal-
ity in ICU patients admitted to COVID-19 after balancing confound-
ers. A possible advantage of corticosteroid therapy could be that of
reducing ICU admissions when administered to all COVID-19 positive
patients with respiratory failure who access the emergency room.

Reference
1. Yang X et al. Lancet Respir Med 8:475-481, 2020.
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Introduction: Secondary bacterial infections in COVID-19 patients are
associated with increased mortality [1]. So, several guidelines advo-
cate the use of empirical antibiotics for patients with severe COVID-19.
The aim of our study was to evaluate the administration of intravenous
immunoglobulins (IVIG) combined with antibiotics to decrease the
incidence (1) of superinfections in severe COVID-19 patients mechani-
cally ventilated for ARDS.

Methods: We performed a RCT from January 2021 to May 2021. We
enrolled 40 patients, 65+ 12 years old, admitted in a teaching hospi-
tal ICU. We randomized 2 groups of 20 patients: A first group receiving
broad spectrum antibiotics (ANT) and IVIG and a second group (grp)
receiving the same antibiotics and placebo (C). IVIG were administered
after the first dose of ANT, at a dose of 0.5 g/kg at flow of 3 ml/kg/h
during the first 3 days. We recorded in the two groups: SOFA score Day
1 and Day 7, PaO,/FiO, day 1 and day 7, duration of mechanical venti-
lation, ICU stay, hospital length of stay (LOS), the | of secondary bacte-
rial infections at Day 14 and 28-day mortality.

Results: In IVIG grp, the mean | of superinfections was less than in the C
grp respectively 13.5% vs 26% (Table 1). The | of blood stream infections
was reduced in IVIG grp comparatively to C grp respectively 8% vs 14.9%.
The | of ventilation-associated pneumonia was reduced in IVIG grp com-
paratively to C grp respectively 20% vs 40%. The | of Gram +infections
was reduced in IVIG grp comparatively to C grp respectively19% vs
37%. Mean SOFA score day 7 increased in C grp comparatively to IVIG
grp respectively 7.33+0.72 vs 4.45+0.50, p<0.003. PaO,/FiO, at day
7 improved in IVIG grp comparatively to C grp respectively 310.8+7 vs
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132.444.5, p<0.003. ICU stay (days) was more elevated in C grp com-
paratively to IVIG grp, respectively 30 £6 vs 18 +7, p<0.001.
Conclusions: Early initiation of high doses IVIG with ANT decrease the
| of superinfections and are associated with better outcome in severe
COVID-19 patients.

Reference
1. LiuXetal. Front Immunol 11:1660, 2020.

Table 1 (abstract P040) IVIG vs placebo in severe COVID-19 patients

IVIG-ANT PLACEBO-ANT p

Mean SOFA score Day 7 4454+05 7.33£0.72 <0.003
PaO,/FiO, 31087 1324+£45 <0.0001
ICU stay 187 306 <0.001
LOS 40+£12 60+ 10 <0.0001
Mean incidence of superinfec-  13.5% 26%

tions day 14
28-day mortality 50% 75%
P041

Hemoperfusion with the Efferon CT extracorporeal adsorbers
containing mesoporous styrene-divinylbenzene copolymer (SDC)
in patients with severe COVID-19

M. Magomedov', T. Kim', S. Masolitin', A. Yaralian', E. Kalinin', V. Pisarev?
'Pirogov City Clinical Hospital No. 1, Moscow, Russian Federation; “Federal
Research and Clinical Center of Intensive Care Medicine and Rehabilitol-
ogy, V.A.Negovsky Institute of General Reanimatology, Moscow, Russian
Federation

Critical Care 2021, 25(Suppl 1): P041

Introduction: Direct extracorporeal removal of inflammatory media-
tors with various adsorbents has been suggested as a novel treatment
modality for COVID-19 patients [1]. Our study determined safety, feasi-
bility and effectiveness of clinical use of a hemoperfusion (HP) with a
novel SDC adsorber to remove pro-inflammatory molecules from the
bloodstream of COVID-19 patients.

Methods: A total of 42 COVID-19, PCR+ patients, age<81 years,
average 63 (SD range, 54-69) years, 52% men, lethality 48%, under-
went standard treatment for COVID-19. On day 0, patients exhibited
(median and IQR): PaO,/FiO, 160 (130-200); APACHE Il 18 (18-20);
SOFA 6.5 (6-8); IL-6 841 (709-1424) pg/ml, CRP 109 (84-140) mg/l;
ferritin 628 (547-678) ug/l. Group 1 (n=29) continued to receive
standard treatment whereas group 2 (n=13) received HP procedure
once, for 3-4 h, using Efferon CT adsorbers containing mesoporous
SDC beads uptaking 6-60 kD molecules [2, 3] followed by continu-
ous veno-venous hemodiafiltration. Groups matched on age and sex;
group 2 included more severe patients requiring HP support. Data
were treated using R-statistics by XLStat.

Results: Despite significant intergroup differences in disease severity
as shown by SOFA, ALT, AST, SpO,, pH, lactate, LDH, and IL-6 altera-
tions on day 0, the HP treatment resulted in no difference in lethality
between groups. Patients on HP experienced pH increase and rapid
decline of SOFA and lactate as covariates most contributed to lethal
outcome; IL-6 and ferritin levels significantly decreased vs. group 1
(Fig. 1). Decreased lethality by HP was significant in a subset of patients
on mechanical ventilation exhibiting SOFA <9 (p=0.024 vs. group 1).
Conclusions: Anti-cytokine HP with Efferon CT adsorbers is feasi-
ble and safe method providing a lifesaving promise for a subset of
patients with COVID-19 that warrants extended clinical trials.
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Fig. 1 (abstract P041) Dynamics of covariates following hemoperfu-
sion (HP) with Efferon CT of severe COVID-19 patients. A-C: covariates
contributed most (>30%, p <0.005) to lethality in the cohort (n=42),
logistic regression model. D-E: other clinically significant covariates
recovered following HP. * - p < 0.05, Mann-Whitney U test, HP (pink
line) vs. no HP (blue line). A - p<0.05, A A - p<0.001, Mann-Whitney
U test for relative changes (from day 0 to day N) of variables, HP (pink

line) vs. no HP (blue line)
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Introduction: Saphenous vein grafts (SVGs) are common during coro-
nary artery bypass graft surgery (CABG). Surgical site infections (SSI)
are rare but potentially dangerous and costly adverse events. SSI rates
during these procedures were assessed for multiple UK healthcare
centers and a published health-economic model was used to estimate
the associated burden of these events. Single-patient use electro-
cardiogram (spECG) monitoring may contribute to the prevention of
cross contamination and help reduce the risk of an SSI. The cost-saving
potential of spECG was also assessed.

Methods: NHS digital data for SVGs (K401-K404) taking place between
March 2019 to February 2020 were assessed for SSlIs (T814/T826/1827/
T846) occurring during the index event or in the 90 days post-dis-
charge. We included 20 centers with >300 procedures. Combined out-
comes data were used to update a published health-economic model
of the CABG care pathway. SSI burden is reported as additional length
of stay (LOS), readmissions, and cost.

Results: A combined 11,770 SVG procedures were reported across the
20 centers. SSIs occurred in 6.1% (716) of procedures, which increased
LOS from 12.2 to 30.0 days. The 351 SSl-related, post-discharge read-
missions had a mean LOS of 11.6 days. Based on the inputs above,
the estimated cost of care was £8,502 per patient; closely aligned
to official reports of £7,830 to £8,784." Introduction of SpECG was
estimated to reduce the cost of care to £8,372 per patient; a saving
of £130 per patient. This translates to more than a tenfold return on
investment. The main drivers for these savings were fewer SSls, result-
ing in reduced LOS and fewer readmissions. Individual hospital savings
depended on the SSl rate reported.

Conclusions: The model results estimate that the routine use of spECG
may reduce the cost burden of SSis following CABG using the SVG
method.
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Introduction: Troponin | (Tnl) is a suggested predictor of mortal-
ity in patients with COVID-19 [1, 2]. Studies highlight differences in
mortality and intensive care unit (ICU) admissions between sexes [3].
We aimed to assess correlation between ICU admission Tnl measure-
ments and mortality, acute cardiac events, and abnormal echocar-
diogram (ECHO) results in patients with COVID-19. We hypothesize
with increasing admission Tnl, subsequent rates of mortality and
cardiac events will increase.

Methods: A retrospective analysis of online notes of 48 COVID-19 ICU
patients between March and July 2020. 99th percentile upper limit of
normal range was used for Tnl. Admission Tnl levels and subsequent
outcomes were compared between patients. Proportions for categori-
cal variables were compared using the Fisher exact test in Microsoft
Excel.

Results: 41 patients had admission Tnl measured. The patient
male:female ratio was 31:10. The median patient age was 58. Peak
admission Tnl levels for patients were 8662.9 for men and 27.9 for
women. Median admission Tnl was 18.84 for males and 7.75 for
females. The interquartile ranges between admission Tnl were 20.05
and 4.625 for males and females respectively. Figure 1 shows the per-
centage of patients against measured outcomes, with admission Tnl.
Conclusions: This small study contributes to the body of evidence that
supports Tnl as an indicator for outcomes in COVID-19 patients. Those
with a high admission Tnl have statistical significance with cardiac
events during their ICU stay. There is a trend towards a higher admis-
sion Tnl being associated with higher mortality, although there was no
statistical significance.
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Fig. 1 (abstract P043) Percentage of patients against measured
outcomes, with admission Tnl
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Introduction: Patients with severe mitral stenosis (MS) can present
with different degrees of symptomatology, they can be asymptomatic,
mildly symptomatic or have severe dyspnea. The right ventricular (RV)
systolic function is an important determinant of clinical symptoms,
exercise capacity, preoperative survival, as well as postoperative out-
comes in patients with MS. The aim of our study was to compare RV
function in symptomatic and asymptomatic patients with isolated MS.
Methods: We led a prospective observational study over a period of
2 years from October 2018 to January 2021, collected from the day
hospital and echocardiography vacations in the cardiology depart-
ment of lbn Rochd University Hospital of Casablanca. We included
all patients with pure severe and very severe MS, divided into two
groups according to their functional capacity: Group 1 (asympto-
matic group) with NYHA class | and group 2 (symptomatic group) with
Dyspnea stage>Il. The RV systolic function was evaluated by both
Doppler tissue imaging and pulsed Doppler. A RV dysfunction was
defined by a TAPSE <16 mm and $'<9.5 cm/s according to the current
recommendations.

Results: The study included 468 patients; among them, 145 patients
had severe isolated MS, mean age was 42.1 years (£ 14.3); sex ratio
M/F was 0.8 and women were found more symptomatic than men
(84.4% versus 69.23%). Group 1 consisted of 44 patients (30.3%) versus
101 patients in group 2 (69.7%). RV was dilated in 31.81% patients of
the first group versus 22.77% of group 2. RV systolic dysfunction was
found in 29.7% of symptomatic patients versus 22.7% in asympto-
matic patients (p=0.02).

Conclusions: Patients with an impaired RV function are more symp-
tomatic than those with better RV systolic function, thus proving the
importance of the RV function assessment in such patients.
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Introduction: Obesity is associated with many cardiovascular risk
factors that could trigger venous thrombo-embolism such as venous
stasis and decreased mobility. Its prevalence is quickly rising in devel-
oped countries and all over the world. Obesity is known to be an
independent risk factor for pulmonary embolism (PE). However, few
studies have studied the prognosis role of this parameter in PE.
Methods: We conducted a retrospective study of 308 patients hos-
pitalized between July 2017 and February 2021 for acute pulmo-
nary embolism in the cardiology department of University hospital
Ibn Rochd of Casablanca. We divided our populations into 2 groups
depending on their body mass index (BMI): Group 1 (G1) with obesity:
BMI >30 kg/m?, and group 2 (G2) without obesity BMI <30 kg/m?. We
compared their clinical, electric, echocardiographic and prognosis
data.

Results: Mean age was 54.3+16.77, sex ratio=0.3. 28% of patients
were in G1. Clinically, 56% in G1 versus 43% in G2 had dyspnea, 20%
vs. 10% had edema, 12% vs. 2% had hemoptysis and 10% vs. 3% pre-
sented with signs of cardiogenic shock (p <0.001). ECG signs of acute
cor pulmonale were not more frequent in G1 than in G2. Diagnosis
was assessed by echocardiography and Chest Computed tomography
angiography (CTA). A cardiac thrombi was found in 8% vs. 2%, right
ventricular dysfunction in 24% vs. 15% (p=0.016). Paradoxal septum
and pulmonary hypertension occurred in more than 56% of G1 vs. 34%
in G2 (p =0.004). Thrombolysis was used in 4% of G1, unlike patients in
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G2 who didn’t undergone thrombolysis (p <0.001). In-hospital mortal-
ity was not significantly different between the 2 groups (p=0.17).
Conclusions: In our study, patients with obesity presented with more
severe symptoms with more cardiogenic shock and had more sig-
nificant echocardiographic signs of PE than patients with no obesity.
However, the difference of in-hospital mortality was not significant in
our study.
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Introduction: Pain after cardiac surgery is significant and may affect
postoperative cardiovascular stability and may develop into chronic
pain thereafter [1]. This postoperative pay should be carefully man-
aged. The aim of this study was to compare the analgesic effects and
safety of morphine, fentanyl and remifentanil in patients after coro-
nary artery bypass grafting (CABG) surgery.

Methods: Study was prospective, randomized and double-blinded.
Forty-five patients undergoing coronary artery bypass surgery were
included in the study. All patients received a standardized anesthesia.
They were randomized into 3 groups consisting of 15 patients each.
M group received morphine HCl (1 mg/ml) with an infusion rate of
0.3 mg/h and 1-mg bolus doses; F group received fentanyl (50 pg/
ml) with an infusion rate of 1 pg/kg/h and 10-pg bolus; and R group
received remifentanil (50 pg/ml) with an infusion rate of 0.05 ug/
kg/min and 0.5-pg/kg bolus, respectively. Continuous infusion was
started immediately after transfer to ICU.

Results: Pain was assessed by using a numerical scale (0-10) and seda-
tion was assessed with the Ramsey sedation score (1-6) 30 min, 1, 2, 4,
12, and 24 h after extubation. The number of boluses and demands,
time to extubation and side effects were analyzed. Numerical scale for
pain scores, sedation scores and mean extubation times were similar
in all groups. Total number of boluses and demands were statistically
higher in the R group. Nausea and vomiting occurred more often in
group M group (p <0.05), whereas pruritus was most frequently regis-
tered in group F (p <0.05).

Conclusions: Despite the different durations of action of these three
opioid agents, the infusion dose of remifentanil was as effective as
morphine and fentanyl after CABG surgery, with fewer side effects.
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Introduction: Several reports linked the use of repurposed drugs such
as hydroxychloroquine, azithromycin and lopinavir /ritonavir with QT
prolongation in patient with SARS-CoV-2.

Methods: Conducting retrospective analysis of critically ill patient
admitted to ICU with prolonged QT interval definded as QT more than
500 ms. Patient demographics, baseline characteristics, laboratory val-
ues and medications known or suspected to prolong QT interval were
collected.

Results: Out of the 111 critically ill patients with SARS-CoV-2 infection,
Qtc was significantly prolonged in 47 of them, patient with history if
cardiac disease/surgery showed higher proportion of significant pro-
longed QTc. Additionally patient with hypokalemia, male patient had
higher degree of QT prolongation. Respectively a total of 46 patient
received HCQ, 28 received lopinavir and 5 received azithromycin.
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Multivariate regression analysis showed that cardiac disease was the
only independent factor associated with significant prolonged QTc.
Conclusions: The prevalence of clinically significant QTC prolongation
in critically ill patient with SARS-CoV-2 was high and independent of
drug used.
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Introduction: Anemia is a well-known marker as an independent risk
factor in coronary patients. The aim of our work was to determine the
relationship between hemoglobin levels and the evolution of patients
admitted into the cardiology intensive care department at the lbn
Rochd University Hospital.

Methods: We prospectively included 364 patients admitted to the
cardiology intensive care unit of Ibn Rochd Hospital in Casablanca
between September 2019 and January 2021 for ACS with or without
persistent ST segment elevation (STEMI n=128 and NSTEMI n=236).
The patients were subdivided into 2 groups: group 1 (hn=119) with a
hemoglobin level <11 g/dl and group 2 (n=245) with a hemoglobin
level>11 g/dl.

Results: Among the 364 included patients, the average age was
60.27 £12.35 years, with a male predominance (64.7% of the pop-
ulation). The anemic subjects were older than the non-anemic:
63+9.9 years versus 57+11 years. The renal function was more
impaired in anemic patients with a clearance of creatinine to 54.66 ml
per minute versus 93.62 ml per minute in non-anemic patients. Group
1 patients had more frequently signs of left ventricular (LV) heart fail-
ure than group 2 (46% versus 10%). Systolic LV function, however,
seemed unaffected by this rate with a mean ejection fraction meas-
ured in both groups (43% in group 1 versus 45% in group 2). Diastolic
function was more often impaired with higher LV filling pressures in
anemic patients (66% versus 30%). The mean length of stay was longer
for patients with anemia (12.5410.1 days versus 7.9 +4 days).
Conclusions: Anemia at admission for ACS is linked to a pejorative
prognosis. A fairly strong relationship is found between low values of
hemoglobin and the evolution of patients especially in terms of clini-
cal or latent heart failure.
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Introduction: During acute myocardial ischemia, left ventricular (LV)
systolic dysfunction is accompanied by diastolic dysfunction which
sometimes precedes systolic dysfunction. The recent development
of Doppler echocardiography has allowed the noninvasive measure-
ment of LV diastolic filling, which correlates well with other measures
of LV filling. The aim of our study was to evaluate LV filling pressures
(LVFP) and to demonstrate the prognostic value of their elevation in
the acute phase of acute coronary syndrome (ACS).

Methods: We prospectively included 364 patients admitted to the
cardiology intensive care unit of Ibn Rochd Hospital in Casablanca
between September 2019 and January 2021 for ACS with or without
persistent ST segment elevation. All patients had Doppler echocardi-
ography within the first four days of admission.

Results: The average age of our patients was 60.27 4= 12.35 years [28-
85 years)]. There was a male predominance (64.7% of the population).
More than two-thirds of the patients were smokers (76.36%). One-
quarter were hypertensive (23.63%), nearly half were diabetic (50.9%),
and one quarter of our population had dyslipidemia. Coronary inherit-
ance was found in 7.27% of our patients. 16.36% of our patients had
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high LVFP. Elevation of LVFP was a significant predictor of mortality
(p=0.01) in addition to the occurrence of major cardiovascular events
at 6 months of follow-up in our study population (p=0.001).
Conclusions: The study of diastolic function and especially the evalua-
tion of the LVFP at the acute phase of acute coronary syndrome allows
to refine the stratification of patients admitted for an acute coronary
syndrome and to identify a group of high-risk patients to benefit from
more intensive treatment.
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Introduction: Inflammation is a major component of the response to
tissue injury caused by acute myocardial infarction. C-reactive protein
(CRP) levels might be a simple marker of the severity of this inflamma-
tory response, providing prognostic information. The aim of this study
was to evaluate the association between CRP elevation and coronary
lesions severity as well as in-hospital mortality in patients presenting
with acute coronary syndrome (ACS).

Methods: We prospectively included 364 patients admitted to the
cardiology intensive care unit of lbn Rochd Hospital in Casablanca
between September 2019 and January 2021 for ACS with or without
persistent ST segment elevation. These patients were divided into
two groups: Group 1 (N=201) patients with CRP>5 mg/l and group 2
(N=163) with CRP <5 mg/I.

Results: The average age of our patients was 60.27 +12.35 years [28-
85 years]. There was a male predominance (64.7% of the population).
More than two-thirds of the patients were smokers (76.36%). One-
quarter were hypertensive (23.63%), nearly half were diabetic (50.9%),
and one quarter of our population had dyslipidemia. The angio-
graphic findings showed multi-troncular lesions in 60% of group 1
patients versus 26% of the second group. After a multivariate analysis,
In-hospital mortality and mortality after 3 months of follow-up were
significantly higher in group 1 compared to group 2 (p<0.0001 and
p=0.019 respectively).

Conclusions: Our results demonstrate a strong association between
CRP on admission and in-hospital mortality after an ACS, thus suggest-
ing that CRP can be a marker of inflammatory response to myocardial
ischemia, providing prognostic information.
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Introduction: The lipid panel measures should be systematically
performed on admission in patients admitted for acute coronary
syndrome (ACS). However, few data have examined the predictive
performance of these tests in our center. The aim of this study was to
assess the prognosis impact of serum lipid levels in patients admitted
for ACS in our unit.

Methods: We prospectively included 364 patients admitted to the
cardiology intensive care unit of Ibn Rochd Hospital in Casablanca
between September 2019 and January 2021 for ACS. We divided them
into 2 groups: Group 1 (N=158) defined by lipid abnormalities at
admission (CHT>2 g/I, HDL>0.65, LDL> 1.8 or TG >2 g/lI) and Group 2
(N=206) defined by normal values of lipid parameters. We compared
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their clinical, echocardigraphic, biological, angiographic and evolu-
tionary data.

Results: Patients in group 1 were younger than the second group
(56.8 years vs 63 years respectively), more often presenting with
hypertension (56.2% vs 43%), diabetes mellitus (54.1% vs 33.9%), and
dyslipidemia (17.28% vs 1.45%) but with less chronic smokers (35.7%
versus 60.7%). LVEF was not significantly different in both groups. Both
average HS troponin (1582 vs 897 ng/l) and CRP (84.3 vs 42 mg/I) were
higher in group 1. No significant association was found between CHT,
TG, LDL-c, LDL/HDL and CHT/HDL ratios, and the Syntax score in our
series; however, low HDL-c levels were significantly associated with a
high Syntax score>32 (p=0.031). Moreover, no difference was noted
between the two groups in terms of in-hospital mortality, but mortal-
ity after 3 months was significantly highter in the first group (7.8% ver-
sus 1.3%, p=0.037).

Conclusions: High lipid levels on admission were predictive of poor
outcomes and higher 3 months mortality in patients with ACS. A low
HDL-c level was significantly associated with pluritroncular or left main
coronary lesions in our population, unlike other lipid parameters that
were not correlated to the severity of coronary lesions assessed by the
Syntax scoring.
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Introduction: Glycogen phosphorylase BB (GPBB) is a potentially valu-
able biochemical marker in myocardial ischemia. The aim of our study
was to define the kinetics and diagnostic value of GPBB in diagnosing
myocardial ischemia using a model of transient ischemia induced by
ergometric stress testing.

Methods: The study included 30 subjects with a positive ergometric test
result and coronary artery disease confirmed by coronary angiography
(ischemic group), and 15 healthy volunteers with a negative ergometric
test result (control group). Plasma GPBB concentration was measured
basally at one point, prior to the stress test, and at 9 points after the stress
test for the next 6 h.

Results: The kinetics of GPBB was significantly different between the
ischemic group and the control group (p <0.001). Analysis of the GPBB
dynamics curve in the ischemic group shows a statistically significant
difference in comparison with the basal concentration in the meas-
urement taken after 0.5 h, and is also observed in the measurements
taken 1 and 1.5 h after ergometric stress testing, while disappearing in
the measurement taken after 2 h (Fig. 1). Analysis of GPBB increase in
the ischemic group showed that the median of the highest absolute
GPBB concentrations was statistically significantly higher in compari-
son with the control group (9.34 ng/ml in the ischemic group; 5.90 ng/
ml in the control group). Therefore, a GPBB concentration of 6.775 ng/
ml was determined as the optimal cut-off value for predicting myocar-
dial ischemia, with 83% sensitivity and 87% specificity.

Conclusions: GPBB is a valuable biochemical marker in myocardial
ischemia, with high sensitivity and specificity. The optimal timeframe
for sampling and predicting recent myocardial ischemia by means of
determining GPBB concentration is between 0.5 and 1.5 h after the
onset of ischemia.
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Fig. 1 (abstract P052) Time of measurements of GPBB in ischemic
group and in control group
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Introduction: Pulmonary Embolism Severity Index (PESI) and simple
PESI (sPESI) scores are helpful prognosis assessment tools for acute pul-
monary embolism (PE) to assess the severity of PE on admission and initi-
ate the proper management. The aim of our study was to evaluate the
prognosis value of PESI score in patients admitted for PE in our Unit.
Methods: We conducted a retrospective study of 308 patients hospital-
ized between July 2017 and February 2021 for acute pulmonary embo-
lism in the cardiology department of University hospital Ibn Rochd of
Casablanca. Risk stratification of our the patients was performed using
the PESI score based on age, sex, history of cancer, heart failure, chronic
lung disease, heart rate, systolic blood pressure, respiratory rate, temper-
ature, oxygen saturation and mental status.

Results: 308 patients (mean age 54.3+16.7 years, 77.5% female) with a
confirmed PE were included in this study. As for risk factors for thrombo-
embolic disease, 23.3% had cancer history, prolonged bed rest in 25%,
oral contraception in 14%, obesity in 28.1%. Right ventricular dysfunc-
tion was assessed by echocardiography in 41.6% cases and pulmonary
hypertension in 66.7%. D-dimer was high in half our patients. The PESI
score averaged 98 points. It was class | in 11.6%, class Il in 25.8%, class
lIlin 41.6% and class IV to V in 20.8%. Twenty-seven patients were trans-
ferred to intensive care units, from which 19 had a class IV to V PESI score.
The evolution was marked by the death of 9 patients with class V PESI.
Conclusions: The PESI score is significantly correlated with mortality.
Our data indicate that the PESI can be used to predict the prognosis of
patients with PE and in making decisions in the medical management
of these patients.
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Introduction: Systemic fibrinolysis (SF) is well accepted in hemody-
namically unstable patients with acute PE. The guidelines advice that
SF should be reserved for high risk PE and for those with intermediate
risk that evolved with hemodynamic instability.

Methods: Retrospective review of acute PE treated with 100 mg rtPA
(2010-2019) in an acute intermediate care unit.

Results: Revision of demographic, clinical and imaging data, bleed-
ing events and 30 days mortality of 98 patients; 68.4% female, mean
age 62.96 y (£ 19.43, door-to-needle time 727 min (£ 559 min). Minor
bleeding: 27 (27.6%), major bleeding: 6 (6.1%). No intracranial or
fatal events found. Mortality of 7.1% at 30 days. Comorbidities and
VTE risk factors: obesity 39.7%, HF 22.4%,peripherical venous insuf-
ficiency 19.4%,COPD 4.1%, active cancer 10%, autoimmune disease
7.1%, major surgery 10.2%, immobilization 17.3%, previous VTE 9.2%.
Intermediate-risk PE 65 (66.3%) and high-risk PE 33 (33.7%) according
to current guidelines. Initial TTE (documented in 90%): RV dysfunction
88.6%, RV dilation 90.9%. AngioCT: RV/LV coefficient 1.63 mm (£ 0.46).
High PE are older (69.61 £ 16.99 vs. 59.58 +19.84, p=10.015) and more
associated with active cancer (70% vs 29.5%, p=0.013), higher lac-
tate and urea, lower PaO,/FiO, and statistical difference in arterial pH
(Table). Dead at 30 days: the former showed lower baseline Hb and
arterial pressure, and higher FiO, needs.

Conclusions: The authors highlight the absence of ICH in patients
undergoing SF and the low percentage of major bleeding, compared
to that found in the PEITHO study [1] and in the international registry,
ICOPER [2]. This could be explained by the non-overlapping of rtPA
with hypocoagulation,which explains our high time door to needle.
The authors are convinced that thrombolysis could be considered in
asubgroup of patients with intermediate risk PE with tachycardia, lac-
tatemia and left preload compromise, despite the absence of hypoten-
sion or shock.
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Table 1 (abstract P054) Comparison between high vs intermediate-
risk pulmonary embolism

High vs interme- pvalue Death by day p value
diate-risk 30 vs alive at
day 30
Systolic arterial 108.30 (SD 23.47) <0001 85.75(5D29.87)vs  <0.001
pressure at vs. 127.71 (SD 123.07 (SD 19.59)
unit admission 17.95)
(mmHg)
Diastolic arterial 61.74 (SD 13.97) vs. 0.001 47.75 mmHg (SD 0.001
pressure at 73.37(SD 12.53) 15.71) vs. 70.62
unit admission (SD 12.93)
(mmHg
PaO,/FiO, ratio 224133 (SD 64.448) <0.001 223.82(SD 93.47) 0.252
at hospital admis-  vs.281.314 (SD vs. 265.09 (SD
sion 77.489) 77.03)
FiO, (%) at hospital 38.13 (SD 20.668) 0.057 47.50 (SD 20.39) vs. 0.041
admission vs. 29.66 vs 31.33(SD 18.38)
(17.408)
Lactate initial levels 2.873 (SD 2.1339) 0.013 2467 (SD 1.583) vs. 0.622
(mmol/l) vs. 1.783 (SD 2.120 (SD 1.666)
1.2276)
Hemoglobin (g/dl) 12.60 (SD 1.99) vs. 0.017 1150 (SD 2.48) vs. 0.017
13.55(SD 1.86) 13.35(SD 1.74)
Urea at unit admis- 62.58 (SD 35.24) vs. 0.046 91.67 (SD 62.09) vs 0.165
sion (mg/dl) 47.84(SD 29.77) 50.38 (SD 28.10)
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Incidence of thromboembolic events in patients who admitted

in hospital through emergency department with COVID-19
infection

A. Lavasani Rad, A. M. Majeed, L. Rengarajan, U. Kahara, A. Chaudory
Queen Elizabeth Hospital Birmingham, Emergency Department, Birming-
ham, UK

Critical Care 2021, 25(Suppl 1): P055

Introduction: Thromboembolic event (TE) is a major challenge in
COVID19 patients but the data remains inadequate. Published data
suggests a variable risk (around 20% prevalence [1]) of TE associated
with coronavirus infection. Lack of robust evidence makes it difficult to
develop a standardized approach in managing these patients in Emer-
gency Department (ED). In this study, we aim to assess incidence of TE
among patients with COVID-19 infection admitted to hospital.
Methods: We conducted a single center retrospective study in the ED
of Queen Elizabeth Hospital Birmingham, evaluating TE in patients
with COVID-19 infection who required hospitalization between March
2020 and March 2021. We only present initial 20% of cases that data
analysis conducted electronically.

Results: A total of 527 patients included. 43% of patients were
between 40 to 65 yrs followed by 23% of patients with age range of
65-80yrs. We performed D-dimmer test in 379 (71%) patients in the
ED, 250 (65%) patients had positive D-dimer test with a wide range of
levels as described in Table 1. CTPA performed in 22% patients, pulmo-
nary embolism (PE) reported in 34% patients. 2 patients reported to
have confirmed deep vein thrombosis (DVT) by Doppler ultrasound
scan, although they had no correlation with confirmed PE cases. Only
71% were suspected to have TE and 21 cases had confirmed diagnosis.
Overall TE rate was 4% (0.4% DVT & 3.6% PE).

Conclusions: We believe our study is the first to discuss TE on patient
presentation in the ED. The previous published data suggests overal
incidence of TE around 20% [1]. Our initial data shows a lower inci-
dence of TE in ED patients with confirmed COVID-19 in comparison
with similar published studies. Robust evidence from ongoing clinical
studies is needed to determine the frequency of TE in patients with
COVID-19 infections presenting to ED.
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Table 1 (abstract P055) D-dimer range on positive patients

D-dimer range number of patients

<250 129
250-500 116
500-1000 56
1000-2000 32
>2000 46
P056

Comparison of cardiac index trending (ACI): estimates by body
surface temperatures (BST) combined with biometric data

and basic monitoring parameters (CI_CNI) vs. uncalibrated
pulse contour analysis (Flotrac and Clearsight) vs
trans-cardiopulmonary thermodilution (Cl_TD) derived cardiac
index

J.Mangold', U. Mayr?, W. Huber?, T. Lahmer?

Klinikum Rechts der Isar, II. Med. Klinik, Munich, Germany; 2Klinikum
Rechts der Isar, Munich, Germany
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Introduction: BST provides a rough estimate of Cl. With non-con-
tact infrared thermometers (“Thermofocus” Tecnimed) BSTs can be
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measured more accurately than just by clinical examination. We
hypothesized BSTs combined with biometric data and basic monitor-
ing parameters might be able to track changes in cardiac index as well
as the Clearsight- or Flotrac-system (both Edwards Lifesciences) using
the trans-cardiopulmonary thermodilution derived changes of CI_TD
(ACI_TD) of PiCCO (Pulsion) as gold-standard.

Methods: From 7/2017 till 1/2018 in 31 patients (APACHE Il 29 £5)
248 data sets were recorded (8 per patient within 24 h). Inmediately
before transcardiopulmonary thermodilution CI_CS and CI_FT were
recorded, BSTs were measured on forehead, forearm (middle and
distal), index and great toe, and basic monitoring parameters were
recorded and resulted in CI_CNI using multiple regression analy-
sis. After calculating the percentage of changes in Cl, trending was
assessed with concordance analysis with four quadrant plot, polar plot
analysis and polar concordance rate. We established exclusion zones
for all ACl<0.1%. Statistics: IBM SPSS 25, Microsoft Excel.

Results: Concordance in four quadrant plot was <95% for all devices
and CI_CNI, Polar concordance was <92% for all devices and Cl_CNI,
Angular Bias was acceptable for CI_CNI and CI_FT, Radial LoA were
acceptable for CI_FT and almost for CI_CNl as in the Table.
Conclusions: Concordance rates and polar concordance rates were far
too low for all devices and CI_CNI. CI_CNI and CI_FT showed accept-
able angular bias (< 5°). CI_FT showed acceptable radial limits of agree-
ment within the &30° borders, CI_CNI was close. CI_CS had neither an
acceptable angular bias nor acceptable limits of agreement. In con-
trast to CI_CS, CI_—CNI provides comparable estimates of changes in
cardiac index to CL_FT.

Acknowledgements: Accuracy and precision for CI_CNI for a smaller
data set were presented at ISICEM 2018.

Table 1 (abstract P056) Results

CI_CNI CI_CS CI_FT
Concordance (4QP) 40% 39.4% 39.1%
Angular bias 3.2° 19.8° 4.5°
Radial LoA 31.9° — 9.53°t0 49.15° +28°
Polar concordance (PP) 36.2% 30.3% 36.5%

P057

Improvement of accuracy and precision of cardiac power

index (CPI) calculated from Flotrac- and Clearsight data

by using a non-invasive estimate of Cl compared to CPI derived
from transpulmonary thermodilution (TPTD)

J.Mangold', U. Mayr?, W. Huber?, T. Lahmer?
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Introduction: Non- or semi-invasive systems for hemodynamic moni-
toring (e.g. Flotrac- & Clearsight-system, both Edwards Lifesciences) do
not provide CPlIs.

Methods: From 7/2017 till 1/2018 in 31 patients (APACHE Il 29 £+5)
248 data sets were recorded (8 per patient within 24 h). We calcu-
lated CPI_FT and CPI_CS from Flotrac- and Clearsight data and CPI_
TD as gold-standard from Cl derived by TPTD (CPI=MAP*CI*k). For
MAP_CS Bland-Altman analysis showed acceptable bias (3.8 mmHg)
and quite good SD (12.13 mmHg), PE (28.4%) and LoA (-20.1 mmHg
to 27.6 mmHg) for MAP_CS leading to minimal deviation in error grid
analysis (zone “A": 79.0%, “B": 18.5%, “C": 2.4%, no pairs in zone “D" and
“E"). But due to poor results of Cl-data of FT & CS (CI_FT: bias 0.03 I/
min/m?, PE 63.3%, LoA -2.64 to 2.71 I/min/m? CI_CS: bias 0.81 I/min/
m?, PE 51.4%, LoA -1.36 to 2.98 I/min/m?) we hypothesized, that we
could improve CPI_FT and CPI_CS by combining their corresponding
Cls with a regression derived estimate of CI (CI_CNI, bias 0.035 I/min/
m?, PE 46.1%, LoA -1.91 to 1.98 I/min/m?) based on BST, biometrics
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and basic monitoring data (CI_FT_CNI & CI_CS_CNI). Using CI_FT_CNI
and Cl_CS_CNI we then calculated CPI_FT_CNI and CPI_CS_CNI.
Results: CPI_FT had a bias of 0.01 W/m? with LoA from -0.48 to 0.51 W/
m? and PE of 63.6%. CPI_CS had a bias of 0.17 W/m? with LoA from
-0.23 to 0.57 W/m? and PE of 51.5%. CPI_FT_CNI had a bias of 0.00 W/
m? with LoA from -0.33 to 0.34 W/m?and PE of 43.2%. CPI_CS_CNI had
a bias of 0.03 W/m? with LoA from -0.33 to 0.40 W/m?and PE of 47.2%.
Conclusions: CPI_FT had smaller and acceptable bias than CPI_CS, but
bigger PE and wider LoA (as their corresponding Cls). Using combined
information for Cl from CI_CNI and FT or CS data improved accuracy of
CPI_CS and little for CPI_FT, but precision was still poor for both.
Acknowledgement: Derivation and validation of CI_CNI on a smaller
data set have been presented at ISICEM 2018, for CI_FT_CNI and CI_
CS_CNI at ESICM 2018.
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Personalized hemodynamics - influence of underlying disease

on hemodynamic parameters
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Introduction: Sepsis and ARDS remain pathologies with high mor-
tality in ICUs, despite decades of advancement. We exploratively
investigated hemodynamic monitoring parameters derived from
transpulmonary thermodilution (TPTD) and their interrelation among
3 distinct groups of patients with multiorgan failure.

Methods: We analyzed data of a prospectively maintained database
including 1495 TPTD-measurements (PiCCO; Pulsion; Germany) of 81
ICU-patients in three groups: 30 sepsis (SEP) patients, 18 with pneu-
monia/ARDS (PUL) and 33 with HRS, Gl-bleeding, pancreatitis or other
(HBPO). Primary endpoints: TPTD parameters of hemodynamic profile
(HI, GEDVI, ELWI), mortality. To create a total PiCCO predictive probabil-
ity of death score (T3PDS; Min 0, max 15), the last five TPTD measure-
ments of HI >3, GEDVI>700 and ELWI < 10 in ICU were analyzed.
Results: Patients: 55.6% female, age 67 +13.4 y; APACHE Il 20.4+7.9,
SOFA 1044.7, SAPSII 43.6 £17. In-ward mortality 39.4% HBPO, 50%
PUL, 30% SEP, add. postlCU mortality in SEP of 13.3% (p=0.084).
SEP group showed a significantly elevated heart rate (p=0.019), a
decreased MAP (p<0.036) and lower CVP (p<0.004). PUL and SEP
groups showed decreased GEF (p=0.009) and prolonged ICU stay
(p<0.025). A median split dividing short and long term ICU stays
failed to prove a significant difference in mortality among the groups
(p<0.914). The established T3PDS showed a 1.21 x increase for SEP
(p=0.028) and a 1.24 x increase of probability for PUL (p=0.023) to
die with higher scores. The T3PDS cut-off analysis showed a probability
of death increase with > 6.4 pts (AUC: 0.86 +0.1, 95%, p =0.021).
Conclusions: The study shows that the commonly used algorithms in
achieving hemodynamic stability provide a solid therapeutic concept
irrespective of the underlying cause. In case of septic patients we rec-
ommend early and continuous monitoring in case of typical signs of
tachycardia, hypotension and high CVP. We advise to consider a pro-
longed stay for septic patients. The T3PDS has to be validated in a
larger patient population.

P059

Impact on the vital signs of COVID-19 intensive care patients
during inter-hospital helicopter transfer

C. Slagt

Anesthesiologie, Pijn en Palliatieve Geneeskunde, RadboudUMC, HEMS
Lifeliner 3 en 5, Nijmegen, Netherlands

Critical Care 2021, 25(Suppl 1): P059

Introduction: The Helicopter Emergency Medical Service (HEMS)
Lifeliner 3 of the Radboud University Medical Center organized the
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first intensive care (IC) helicopter (Lifeliner 5) to transport critically ill
COVID-19 patients in the Netherlands. In-hospital, pre-hospital and
inter-hospital transfer of IC patients all bear the risk of complications.
Most of the complications have impact on patients vital signs [1-3].
The goal of this study is to analyze the impact of the helicopter trans-
fer of COVID-19 IC patients on the vital signs during take-off, midflight
and landing.

Methods: This prospective observational study was performed during
the second COVID-19 outburst in the Netherlands. All inter-hospital
helicopter transfers of COVID-19 IC patients who were monitored
including non-invasive electrical cardiometry cardiac output (CO) were
included in this study. Patients were included from November 2020~
June 2021. Three predefined time frames were analyzed. The first time
frame of 10 min started with the actual take-off. The second 10 min
frame represents mid-flight. The third 10 min time frame ends with
the actual landing. In each patient the vital signs including CO data
extracted in each time frame were averaged and analyzed.

Results: Up to now 89 patients are included in this analysis. Mean
age is 62.31+11.5 yr. Seventy percent are male. Mean weight was
91.3+16.0 kg. Body mass index 29.9 +5.6. Vital sign data during the
three time frames are shown in Table 1. Cardiac output data were avail-
able in 83 patients.

Conclusions: These preliminary results suggest that helicopter trans-
fers of IC COVID-19 patients have minimal impact on vital signs during
take-off, mid-flight and landing.

References
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Table 1 (abstract P059) Vital sign data during the three time frames

Take-off Mid-flight Landing p value

HR (min-1) 723 71.2 709 0.76
[58.7-84.0] [57.2-834] [57.1-83.3]

SpO, (%) 93.5 94.1 935 045
[92.0-95.2] [92.3-95.6] [92.0-95.2]

Map (mmHg) 84.5[752-92- 822 80.6 0.23
9] [73.8-89.3] [73.0-87.8]

Et-CO, (mmHg) 385 373 374 042
[35.1-42.7] [33.9-404] [34.5-40.5]

SV (ml) 87.2[70.7— 104.6 994 [80.1— 0.04*
122.7] [82.8-130.6] 128.9]

CO (Lmin-1) 6.9 [5.0-8.8] 7415.7-9.6) 73[56-9.7] 0.22

TSVR 1017.0[7238- 866.0[6689- 881.9[681.9- 0.11

(dyne*cm-5m-2) 1415] 1246] 1173]

HR=heart rate; SpO, = peripheral oxygen saturation; Map = mean arterial blood
pressure; Et-CO, = end tidal carbon dioxide; SV = stroke volume; CO = cardiac
output; TSVR = total systemic vascular resistance. Data analyzed using Kruskal—-
Wallis. p <0.05 being statistically significant
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Bedside diagnosis of right mediastinal shift using point of care
ultrasound
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Dept of Anaesthesia, Tata Memorial Center, Critical Care and Pain, Mum-
bai, India

Critical Care 2021, 25(Suppl 1): P060

Introduction: Mediastinal shift, especially a large one, can cause
obstructive shock due to cardiac herniation or twisting of great ves-
sels [1]. Early identification of mediastinal shift may help in initializing
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rapid therapy for reversal of shift to prevent significant hemodynamic
compromise and cardiac arrest. We report two cases of right-sided
mediastinal shift identified using Point of Care Ultrasound (POCUS)
based on the location of parasternal cardiac window and probe direc-
tion of subcostal window.

Methods: Case 1. A young adult had sudden hypotension on postop-
erative day 1 of right pneumonectomy. POCUS failed to obtain cardiac
image with left parasternal cardiac window. On further interrogation,
parasternal cardiac window was obtained in right second intercos-
tal space. Subcostal cardiac view present towards right side instead
of usual left side. This raised suspicion of significant mediastinal shift
towards right causing obstructive shock, further supported by dilated
inferior vena cava (IVC) and good left ventricular contractility ruling
out hypovolemic or cardiogenic shock.

Case 2. Patient was admitted with febrile neutropenia and septic shock
following cytotoxic chemotherapy for hemato-lymphoid malignancy.
Routine POCUS evaluation indicated similar findings indicating medi-
astinal shift.

Results: Right mediastinal shift was confirmed with urgent chest
X rays (Fig. 1). In first case, injection of air in the right pleural cav-
ity through right ICD improved hemodynamic parameter. In second
case, mucus plug obstructing right main bronchus was identified and
removed with bronchoscopy causing opening up of the collapsed
right lung.

Conclusions: Right mediastinal shift can be identified on POCUS
examination by shifting of parasternal and subcostal cardiac window
from left to right. This should prompt a search for cause of mediastinal
shift and treatment.
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Fig. 1 (abstract P060) Right mediastinal shift
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care patients with identification of patients at risk of limb
ischemia
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Introduction: Radial artery cannulation allows for continuous blood
pressure monitoring in Intensive Care Unit (ICU) [1]. Studies have
assessed for ischemic complications of radial artery cannulation [2],
but there is lack of evidence using ultrasound to determine whether
limbs at risk of ischemia are being cannulated and for the presence of
collateral ulnar flows. The objective was to assess collateral ulnar flow,
compare flow and size of radial and ulnar arteries and to detect limbs
at risk of distal ischemia using ultrasound in ICU patients.
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Methods: A prospective cohort study was conducted at William Har-
vey Hospital ICU, UK. From 1/12/2019-9/3/2020, data were collected
from patients on ICU. Vascular probe ultrasound was used to deter-
mine the size of radial and ulnar arteries bilaterally, presence of ade-
quate color flow and flow velocity through each vessel. Complications
associated with the arterial line were noted.

Results: A total of 53 patients were included. A total of 34 patients
had radial arterial lines in situ. The mean longitudinal diameter for
radial and ulnar arteries was 0.23 cm and 0.22 cm, respectively, both
larger than the internal diameter of cannulae used (0.8 mm). Eighteen
patients had at least one at risk limb (>1 artery with anything less
than ‘good’ visual flow on color Doppler). 50% had an arterial line pre-
sent in at risk limb. There were no major complications noted.
Conclusions: 24% of patients had at least one ‘at risk’ limb with 15% of
upper limbs having moderate/poor collateral ulnar flow. This indicates
a significant proportion of patients on ICU at risk of digital ischemia
and the need for assessment of radial and ulnar arterial size and flow
before cannulation.
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Fig. 1 (abstract P061) Flow in upper limb arteries
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Introduction: Cardiac involvement of COVID-19 is not fully explored
in intubated ICU-patients although findings suggest a link to wors-
ened outcome. To the best of our knowledge there are no prospec-
tive studies evaluating changes over time using ultrasound. We
aimed to evaluate right ventricular (RV) and left ventricular (LV) sys-
tolic function, and resolution of pulmonary hypertension (PH).
Methods: We performed a sub-study of a prospective RCT at a
Swedish ICU (NO SARS-COVID) examining the effects of inhaled
nitric oxide (iNO) on the recovery of ICU-patients treated for COVID-
19. Adult patients were included within 72 h of intubation and
evaluated by echocardiography at study inclusion and at follow-up
3-5 days after randomization.

Results: Thirty-nine patients were included, 33 completed follow-up
(Table 1). At inclusion, eight patients had RV dysfunction evaluated
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by tricuspid annular plane systolic excursion (TAPSE) and eight
evaluated by right global longitudinal strain (RVGLS). None had LV
systolic dysfunction evaluated by ejection fraction (EF), but 10 eval-
uated by global longitudinal strain (GLS). Thirty-two patients had
signs of PH, median (IQR) mean pulmonary artery pressure (MPAP)
35.3 mmHg (28.0-46.8). At follow-up, none had RV failure evalu-
ated by TAPSE in the control group and 1 in the iNO group, but 3 in
the control group and 5 in the iNO group evaluated by RVGLS. No
patients in either group had LV systolic failure at follow up evalu-
ated by EF, but GLS unmasked dysfunction in 4 patients in the con-
trol group and 1 in the iNO group. All patients in the control group
had signs of PH, MPAP 56 (38-62) and 17 in the iNO group, MPAP
39 mmHg (28-54).

Conclusions: As expected, PH was frequently seen in our cohort of
intubated patients with COVID-19 and did not resolve after admin-
istration of iNO. We encourage use of strain analysis to assess cham-
ber function more accurately beside conventional echocardiography
parameters to unmask subclinical cardiac dysfunction.

Table 1 (abstract P062) Patient characteristics

All Inhaled nitric oxide Control

Age (years) 61 (50-69) 61 (50-69) 60 (49-69)
Male 31 (79%) 17 (81%) 14 (78%)
BMI(kg/m?)  29.7 (27.1-344) 292 (26.6-34.2) 30.8(27.3-35.0)
SAPS Il 66 (58-72) 66.0 (59.0-77.0) 68.0 (57.0-71.0)
APACHE Il 31 (30-36) 33.0(31.0-36.5) 295 (26.7-30.0
Vasoactive 6(2-11) 4(1-10) 8 (3-15)

inotropic

score

Values are presented as median with (IQR) or numbers (percent-
ages) of patients. SAPS III = Simplified Acute Physiology Score III.
APACHE II =Acute physiology and Chronic Health Evaluation II
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Introduction: To determine the usefulness of two different transtho-
racic echocardiography techinques or chest X-ray, to evaluate central
venous catheter misplacements with trans-esophageal echocardiog-
raphy as Reference. After the insertion of a central venous catheter,
chest radiograph is usually obtained to ensure correct positioning of
the catheter tip.

Methods: Ninety-nine consecutive patients undergoing CVC position-
ing, using a landmark or ultrasound-guided technique. A post-proce-
dural TEE was obtained in all patients and was considered as Reference
technique. A TTE through the subcostal acoustic window along the
short heart axis or through the apical four-chamber view was per-
formed at the end of the procedure in order to infer correct catheter
tip position. All patients also underwent CXR.

Results: Using TEE as a Reference standard, and considering intra-
vascular and intracardiac malpositioning altogether, catheter tip
malpositions were detected in 27 patients by TTE through the
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subcostal acoustic window along the short heart axis, in 8 patients by
TTE through the apical four-chamber view and in 17 patients by CXR.
For the detection of catheter tip malposition, TTE through the subcos-
tal acoustic window has shown to be by far the most accurate method
providing 96% sensitivity, 98% specificity and 96% diagnostic accu-
racy if compared with the apical four-chamber view TTE or CXR. Con-
cordance with TEE was 94% (p <0.001).

Conclusions: The close concordance between TTE through the sub-
costal acoustic window and TEE justifies the use of ultrasounds as a
standard technique to ensure the correct positioning of the catheter
tip after central venous catheter cannulation, in order to optimize use
of hospital resources and minimize radiation. CXR will be necessary
when sonographic examination is impossible to perform by technical
limitations.

Table 1 (abstract P063) Diagnostic accuracy and concordance

Sensitivity ~ Specificity = Accuracy k-Cohen (%)
(%) (%) (%)
CE-TTE 96 98 96 94
subcostal
CE-TTE apical 18 97 69 18
CXR 38 94 77 33
P064
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Introduction: Measuring cardiac output is essential when treat-
ing critically ill patients and patients undergoing high-risk surgery
[1]. Pulmonary artery catheter is considered as the gold standard for
measuring cardiac output, but it is invasive and can be harmful to the
patients [2]. Less invasive monitors have recently been developed. We
compared the accuracy, precision and trending ability of non-invasive
bioreactance-based Starling SV and mini-invasive pulse power device
LiDCOrapid to bolus thermodilution technique with pulmonary artery
catheter (TDCO) when measuring cardiac index (Cl) in the setting of
cardiac surgery with cardiopulmonary bypass (CPB).

Methods: Twenty patients undergoing cardiac surgery with CPB were
monitored with Starling SV, LiDCOrapid and TDCO intraoperatively in
the OR and postoperatively in the ICU resulting in simultaneous 513 Cl
measurements. We used the Bland-Altman method to investigate the
agreement between the devices and four-quadrant plots with error
grids to assess the trending ability.

Results: The agreement between TDCO and Starling SV was associated
with a bias of 0.43 I/min/m? (95% confidence interval, 95% Cl, 0.37 to
0.50), wide limits of agreement (LOA, -1.07 to 1.94 L/min/m?) and a
percentage error (PE) of 66.3%. (Fig. 1a) The agreement between TDCO
and LiDCOrapid was associated with a bias of 0.22 I/min/m? (95%
Cl 0.16-0.27), wide LOA (-0.93 to 1.43 I/min/m?) and a PE of 53.2%
(Fig. 1B). Trending ability was not acceptable, since with Starling SV
only 26% and with LiDCOrapid 39% of measurements changed in the
same direction to the same extent as with TDCO.

Conclusions: Cl measurements with bioreactance-based Starling SV
and pulse power device LiDCOrapid were not interchangeable with
TDCO, and their ability to track changes in Cl was poor. These results
do not support their use in monitoring Cl reliably during and after car-
diac surgery with CPB.
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Fig. 1 (abstract P064) aThe Bland-Altman plot for cardiac index
determined by the bolus thermodilution technique with a pulmonary
artery catheter and bioreactance-based Starling SV, all measure-
ment points. The lines for bias, limits of agreement (LOA) and 95%
confidence intervals are shown. b. The Bland-Altman plot for cardiac
index determined by the bolus thermodilution technique with a
pulmonary artery catheter and pulse power device LiDCOrapid, all
measurement points. The lines for bias, limits of agreement (LOA) and
95% confidence intervals are shown
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Introduction: The effect of low central venous pressure (CVP) or
goal-directed fluid therapy (GDT) during major liver resection on
organ perfusion is undefined. The present study aimed to assess
sublingual and intestinal organ microcirculation during low CVP or
GDT fluid management in patients undergoing major liver resection.
Methods: In this single-center, surgeon and patient-blinded, rand-
omized controlled trial, patients undergoing major open liver resec-
tions (>3 segments) were randomized to receive either GDT or
low-CVP. As a substudy of this trial, sublingual and intestinal micro-
circulation were assessed using the handheld video microscope,
IDF imaging. The sublingual and intestinal microcirculations were
measured after skin incision (TO) and before skin closure (T1); 24 h
after surgery sublingual microcirculation was measured again (T2).
Patients’ baseline characteristics, intra-operative parameters and
outcomes were analyzed.

Results: A total of 38 patients were included for analysis, 18 in
the GDT group and 20 in the low-CVP group. Sublingual microcir-
culation in the GDT group showed a significant decrease in total
vessel density 24 h after surgery, and a significant decrease in
intestinal microcirculatory density at the end of surgery. The GDT
group showed a more positive fluid balance intraoperatively when
compared to the low-CVP group. No differences in sublingual and
intestinal microcirculation were found in the low-CVP group. Patient
outcomes showed no differences between the groups.

Conclusions: Perioperative monitoring of organ microcirculation
revealed altered intestinal and sublingual microcirculation in the GDT
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group, whereas the low-CVP group showed no changes. Outcome of
patients were similar between the study groups, suggesting recovery
of the microcirculation in the GDT group over time. Monitoring of the
organ microcirculation is a potential measure to control and evaluate
the effects of fluid therapy on the perfusion.
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Introduction: The aim of this study was to evaluate fluid responsive-
ness preoperatively by passive leg raising (PLR), and intraoperatively
by mini-fluid challenge (mFC). Guidelines recommend 2-h fasting
for clear liquids to ensure euvolemia before surgery. Few methods
are available to assess fluid responsiveness in awake spontaneously
breathing patients: PLR and mFC are among them. Fluid responders
(FRs) are those who increase stroke volume (ASV)>10% after PLR or
mFC. The Starling™SV monitor (Cheetah Medical-Baxter) identifies FRs
thanks to bioreactance technology.

Methods: Preoperative PLR test was performed to patients undergo-
ing major surgery before the anesthesia induction. FRs received 250 ml
of balanced crystalloid solution and fluid responsiveness was re-tested
at the end of the bolus and again until a non-FR state was achieved.
Baseline intraoperative fluid therapy was set at 5 ml/kg/h until the end
of surgery. Hourly, mFCs with 100 ml of crystalloids balanced solutions
were performed and FRs received the 250 ml-fluid bolus. Blood [Hb]-
concentration was measured before surgery and hourly.

Results: Twenty-two patients were enrolled. Fifty% of the patients
were FRs and average fasting time was 12 (3.16) h in FRs and 13.8
(4.35) h in non-FRs (Fig. 1). After the first crystalloid bolus, 9 (82%) FRs
became non-FRs. Intraoperatively, 47 mFCs were performed in the first
3 hand 9 FRs were found (19%). In all FRs, after the bolus, the mFC test
was re-performed and no patient resulted to be FR. The [Hb] variation
before and after 60 min from surgery start was 0.71 (0.66) g/dI for FRs
and 0.32 (0.56) g/dI for non-FRs.

Conclusions: Preoperative fasting does not correlate with PLR test.
After having tested for fluid responsiveness and corrected volemia,
[Hb]-concentration can be used as a sensitive indicator of fluid expan-
sion-restriction in non-bleeding patients. PLR and mFC tests, are easy,
reliable and may be efficient tools to guide volume optimization dur-
ing major surgery.

Preoperative fasting (h)

& R Patients (n)
@ non-FR

Fig. 1 (abstract P066) Average fasting times
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Introduction: Intravenous (i.v.) fluid resuscitation is a central com-
ponent of septic shock resuscitation but in excess is associated with
adverse effects. Dynamic measurement of stroke volume (SV) follow-
ing a fluid challenge is a safe and feasible method of rapidly predicting
the effectiveness of fluid-induced augmentation of cardiac output. We
have previously shown that SV guided dynamic assessment could alter
the amount of i.v. fluid administered to patients with septic shock and
improve patient outcomes. We sought to evaluate the timing of the
initiation of dynamic methods using a large number of patients within
the Premier dataset.

Methods: We used the 2013-2019 Premier Hospital Discharge data-
base to analyze the timing of initiating dynamic methods to guide
fluid administration in 1,123 patients with severe sepsis and septic
shock who were admitted to an ICU from the ER. Patients who received
dynamic monitoring initiated days 1-2 were compared to those who
received dynamic monitoring on days 3 and later.

Results: The analysis set consisted of 1123 discharges from 19 hos-
pitals. The mean patient age was 68.6 years of age and 42.2% were
female. There was no significant difference in demographics or organ
failures (Fig. 1). Notably, patients who received monitoring on days 1-2
exhibited a decreased ICU length of stay (4.5 vs 10.7 days, p <0.0001)
and need for vasopressors (2.5% vs 17.4%, p <0.0001) and lower risk of
death (27% vs 40%, p=0.001) compared with patients who had moni-
toring started on Days 3+ ( Fig. 1).

Conclusions: The present results suggest that timing of resuscitation
efforts is critically important, as patients who received earlier dynamic
monitoring exhibited improved outcomes.

Started Hemodynamic Montoring
Day1-2 Day 3+ P Value
N 968 155
Age Mean (Median) 69 (70) 65.5 (67)
Female Sex 42.5% 40.6%
Organ Failures at Admission
Number 20 23 0.008"
Respiratory 39.6% 43.0%
Cardiac 76.0% 63.8%
Hematologic 20.6% 18.1%
CNS 39.0% 32.6%
Renal 53.7% 54.4%
Hepatic| 5.7% 4.0%
Outcomes
ICU LOS Days Mean (Median)
Al 45(3) 10.7 (8) <0.00014
Survivors 44(3) 9.9 (7) <0.0001~
Non-survivors 4.9 (3) 11.8 (9) <0.0001~
Hospital Mortality 27.0% 40.0% 0.0011*
Started Vasopressor after first 2 days 2.5% 17.4% <0.0001*
* -Fischer's Exact Test, A-2-Sample t-Test
Fig. 1 (abstract P067) Patient characteristics and outcomes
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Introduction: Values of SVV higher than 13% in some cases pre-
dict fluid responsiveness. SVV is derived from pulse contour analysis
of arterial blood pressure curve. The uncalibrated “Flotrac”-device
(Edward Lifesciences) estimates SV (and so SVV) with an unpublished
formula. In contrast to the PiCCO device (Pulsion), where SV (and so
SVV) is derived from pulse contour analysis calibrated to individual
patient. But also with fingerplethysmographically (“Clearsight’, Edward
Lifesciences) derived blood pressure signals SVV can be obtained
(using uncalibrated pulse contour analysis).

Methods: We compared 256 simultaneously derived measurements
of SVV from Clearsight (SVV_CS), Flotrac (SVV_FT) and PiCCO (SVV_
PiCCO) as gold-standard, directly after calibration of the PiCCO-device
in 32 ICU patients. Primary endpoint: Concordance of the measure-
ments within the categories “<9%" “9-13%" and “>13%". Statistics:
Microsoft Excel, IBM SPSS 25.

Results: n=32 (m=22, f=10; age 69+ 13), APACHE Il 29+6, vaso-
pressors 175/256. SVV_PiCCO could not be derived in 22/256 (8.8%)
pairs of measurement, whereas Clearsight- and Flotrac-signals always
could be obtained. SVV_PiCCO was higher (13+7.6%) than SVV_FT
(9+4.9%) and SVV_CS (10 + 5.4%). Classification within the categories
"< 9%"“9-13%" and “>13%" for SVV_FT and SVV_PiCCO agreed in 118
of 234 (50.43%) measurements and for SVV_CS and SVV_PiCCO in 116
of 234 (49.57%) measurements. When anticipating fluid responsive-
ness at a cut-off of 13%, SVV_FT predicted fluid-responsiveness cor-
rectly in 38 of 113 cases (33.6%) and false positive in 3 of 113 cases
(2.7%). SVV_CS predicted fluid-responsiveness correctly in 53 of 113
cases (46.9%) and false positive in 17 of 113 cases (15%).

Conclusions: SVV-PiCCO was higher than SVV_FT or SVV_CS. There was
only about 50% chance that SVV_FT, respectively SVV_CS values fell in
the same categories as SVV_PiCCO. For the relevant category of SVV_
PiCCO > 13 there was even lower concordance, especially for SVV_FT.
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Introduction: The prediction of fluid responsiveness is required to
avoid unnecessary volume expansion in patients with ARDS. So the
objective of our study was to assess whether hemodynamic changes
during a short elevation of PEEP would predict fluid responsiveness in
patients with ARDS.

Methods: This prospective observational study conducted from april
2018 to april 2020 enrolled 30 patients presenting a mild ARDS accord-
ing the classification of Berlin.They were 60+ 10 years old and were
submitted to a protective ventilation with PEEP 8, with the use of “tidal
volume challenge” to improve the reliability of pulse pressure variation
(PPV) [1]. A PEEP challenge was performed in patients hemodynamically
stable, and consisted of increasing PEEP progressively from 8 cmH,0 to
12 cmH,0 with a time of ten minutes to reach 12 cmH,0. We recorded
continuously, systolic pressure variation (SPV), mean arterial pressure
(MAP) and PPV from the arterial wave line. We measured also cardiac
index (Cl) with echocardiography. Central venous pressure (CVP), PPV,
SPV, MAP, and Cl, were evaluated at PEEP 8 and at PEEP 12.
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Results: Statistical analysis was performed using student’s t test.
Results were expressed as mean =+ std deviation. We observed finally
that PEEP challenge from PEEP 8 (control) increases PPV, SPV, CVP and
decreases MAP (Fig. 1). MAP (mmHg) decreases from 70.23 +-2.02
to 63.56+-2.01 (p<0.001). PPV (%) increases from 10.023+1.24
to 17.65+1.62 (p<0.001). SPV (%) increases from 9.42+1.25 to
15.72+£1.7 (p<0.001). CVP (cmH,0) increases from 10.62+1.14
to 14.23+1.32 (p<0.003) and finally Cl (I/min/m?) decreases from
3.8+0.3t02.5+0.2, p<0.003.

Conclusions: In patients with mild ARDS, PEEP challenge could detect
fluid responsiveness. The absence of significant increase of PPV, during
an elevation of PEEP might be used to identify the patients who are
not responders.

Reference
1. DeBacker D et al. Intensive Care Med 31:517-23, 2005.

Control (PEEP8) PEEP challenge (PEEP12)
Mean SD Mean SD P
MAP mmHg | 70.23 2.02 63.56 2.01 <0.001
CVPemH20 | 10.62 1.14 14.23 1132 <0.003
PPV % 10.02 1.24 17.65 1.62 <0.001
SPV % 9.42 1.25 1572 1572 <0.001
Cli/mn/m2 | 3.8 0.3 25 0.2 <0.001

Fig. 1 (abstract P069) Hemodynamic parameters at PEEP 8 and at
PEEP 12
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Introduction: Testing preload responsiveness in patients with acute
respiratory distress syndrome (ARDS) during prone position without
requiring cardiac index (Cl) measurements has been poorly investi-
gated [1, 2]. Our study aimed to evaluate 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.

Methods: Patients with ARDS ventilated with a 6 mil/kg TV under
prone position were prospectively included. By using a pulse con-
tour analysis monitor, we measured PPV and changes in Cl during
a Trendelenburg maneuver (ACITREND). After transiently increasing
TV to 8 ml/kg, we measured first absolute changes in PPV during
TVC (APPV TVC6-8) and then changes in Cl during end-expiratory
occlusion (EEO) (ACI EEO8). Preload responsiveness was defined by
both ACITREND > 8% [1] and ACI EEO8 > 5% [2]. Preload unrespon-
siveness was defined by both ACITREND < 8% and ACI EEO8 < 5%.
Results: Eight-four cases were analyzed in 58 patients (65+ 11 y.0.)
under prone position for 11 (2-14) hours. The mean arterial pressure
was 82 (75-90) mmHg (under norepinephrine in 83% cases). The
driving pressure was 12 (10-18) cmH,0, the respiratory system com-
pliance was 32 (21-40) ml/cmH,0 and the ratio of partial pressure
arterial oxygen and fraction of inspired oxygen was 104 + 27 mmHg.
Forty-two cases 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
(threshold 5%; sensitivity: 74%, specificity: 79%). The APPV TV(C6-8
predicted preload responsiveness with an AUROC of 0.94+0.03
(threshold 2%; sensitivity: 98%, specificity: 88%) (p = 0.03 vs. PPV).
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Conclusions: In patients with ARDS under protective ventila-
tion during prone position, the changes in PPV during a 1-min TVC
could reliably assess preload responsiveness without the need of Cl
measurements.
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2. Gavelli F et al. Ann Intensive Care 10:65, 2020
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Introduction: This study evaluates the incidence, risk factors of mor-
tality and 1-year-survival in patients with cardiac arrest in the ICU
(ICUCA).

Methods: At a German university hospital with 78 non-cardiac-surgi-
cal ICU beds (surgical 41, medical 37), all adult patients with ICUCA,
defined as need for performing chest compressions and/or defibrilla-
tion for the first time on the ICU were included. Primary endpoint was
the occurrence of ICUCA. Secondary endpoints included conditions
associated with ICUCA, rates of no-return-of-spontaneous-circulation
(ROSCQ), risk factors of no-ROSC, survival to hospital discharge, 1-year
survival and cerebral performance category (CPC) 1 year after cardiac
arrest.

R