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Introduction. The Clinical Frailty Scale (CFS) is frequently used to 
measure frailty in critically ill adults. There is wide variation in the 
approach to analysing the relationship between the CFS score and 
mortality after admission to the ICU.
Methods. We used data from two multicentre prospective cohort 
studies which enrolled very old intensive care unit patients in 26 coun-
tries to evaluate the influence of modelling approach on the associa-
tion between the CFS score and mortality. The primary outcome was 
mortality within 30-days from admission to the ICU. Logistic regression 
models for both ICU and 30-day mortality included the CFS score as 
either a categorical, continuous or dichotomous variable and were 
adjusted for patient’s age, sex, reason for admission to the ICU, and 
admission Sequential Organ Failure Assessment score.
Results. The median age in the sample of 7487 consecutive patients 
was 84 years (IQR 81–87). The highest fraction of new prognostic infor-
mation from frailty in the context of 30-day mortality was observed 
when the CFS score was treated as either a categorical variable using 
all original levels of frailty or a nonlinear continuous variable and was 
equal to 9% using these modelling approaches (p < 0.001). The rela-
tionship between the CFS score and mortality was nonlinear (p < 0.01).
Conclusion. Knowledge about a patient’s frailty status adds a substan-
tial amount of new prognostic information at the moment of admis-
sion to the ICU. Arbitrary simplification of the CFS score into fewer 
groups than originally intended leads to a loss of information and 
should be avoided.
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Introduction. The detrimental physiological effects of critical illness 
on skeletal muscle have been well described, leaving survivors with 
severely decreased muscle strength, contractile function and muscle 
endurance, also known as ICU-acquired weakness [1–9].To date, lit-
tle information exists about the long-term effect of critical illness and 
mechanical ventilation on respiratory muscles, and if respiratory mus-
cle strength is associated with (recovery of ) other physical outcomes.
Objectives. The aim of this study was to describe the 6-month course 
of (recovery) of respiratory muscle strength and its’ association with 
functional exercise capacity in survivors of critical illness.
Methods. A prospective cohort study was conducted with a 6-month 
follow up on survivors of critical illness who had been mechanically 
ventilated for ≥ 48  h. Measurements were conducted at 1–2  weeks, 
3- and 6  months after hospital discharge. Primary outcomes were 
maximum inspiratory and expiratory pressure (PImax and PEmax), 
converted to predicted values adjusted for age and gender. Secondary 
outcome was functional exercise capacity, tested with the two-minute 
step test (TMST) [10]. Ethical approval was granted (Amsterdam UMC, 
location AMC, ref: NL68475.018.19). Descriptive analyses were con-
ducted for sample characteristics, primary and secondary outcome 
variables. Bivariate correlations were investigated with the Pearson’s 
or Spearman’s rank test as appropriate for (non)parametric data. 
Mixed model analysis was performed to determine the course of 
recovery and establish potential longitudinal relationships between 
(prognostic) variables.
Results. We included 59 participants (age mean/SD 59 ± 12.6, 64.4% 
male) with a median ICU and hospital length of stay (LOS) of 11 and 
35 days respectively. PImax improved significantly between all time-
points but did not reach predicted values at 6 months. PEmax recov-
ered to predicted values at 3  months. Functional exercise capacity 
improved significantly between timepoints. Hospital LOS and age 
were independently, significantly associated with decreased PImax 
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and functional exercise capacity. Significant positive correlations at 
each of the timepoints as well as a significant positive longitudinal 
relationship were found between PImax/PEmax and functional exer-
cise capacity. Table: change in outcomes over time.

Variable Baseline 3 months 
F.U.

∆ T1-T0 
(95% 
C.I)

p 
value 
T0-T1

6 months 
F.U.

P 
value 
T1-T2

∆ T2-T1
95% CI

n = 45 n = 47 n = 44

PImax % 
predicted 
cmH2O 
(mean, 
95% C.I)

68.1 
(62.0–
74.2)

91.2 
(83.6–98.9)

30.4 
(24.5–
36.3)

0.000 98.5 
(90.7–1.06)

0.002 7.2 
(2.9–
11.6)

n = 44 n = 47 n = 44

PEmax % 
predicted 
cmH2O 
(mean, 
95% C.I)

76.6 
(69.4–
83.8)

100.6 (93.0–
108.3)

28.5 
(21.6–
35.3)

0.000 1.05 (97.9–
112.4)

0.100 4.3 
(-0.9–
9.5)

n = 41 n = 46 n = 40

Functional 
exercise 
capacity 
(mean 
steps, 
(95% C.I)

54.3 
(47.3–
61.3)

79.7 
(72.4–87.1)

31.9 
(22.7–
41.0)

0.000 86.2 
(78.1–94.2)

0.042 6.6 
(0.3–
12.9)

Conclusion. Significant—but not full—recovery was observed for 
inspiratory muscle strength and exercise capacity up to 6  months 
after critical illness, while a shorter hospital LOS and younger age 
were prognostic for recovery. As respiratory muscle strength was 
significantly associated with functional exercise capacity, it seems 
justified to further explore the effectiveness of respiratory muscle 
training beyond ICU and hospital discharge.
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Introduction. Undertaking a thorough social history and frailty assess-
ment appropriately informs treatment escalation plans for patients 
admitted to the intensive care unit (ICU) [1]. Studies have found that 
pre-ICU admission frailty correlates with increased risk of post-ICU dis-
ability, new discharge to nursing homes and mortality [2, 3, 4, 5, 6].
Despite this clear importance and implication on patient care, there is 
great variation in how thoroughly such assessments are undertaken. 
This was therefore, evaluated at the ICU at Buckinghamshire Health-
care NHS Trust (BHT).
Objectives. To review and improve the quality of documentation for 
social history and frailty assessment.
Methods. Due to a lack of existing guidelines on social history taking 
and frailty assessments within the critical care department a standard 
for comparison had to first be determined and set. This was discussed 
with the clinical team to establish the questions that were felt neces-
sary for a high-quality social history and frailty assessment. Studies 
have also found that the Clinical Frailty Scale can help identify patients 
at increased risk of adverse outcomes [7].
Standardised questions were agreed by a group of ICU consultants. 
A retrospective unselected assessment of 20 consecutive patients 
admitted to ICU was undertaken using ‘Evolve’, an electronic data-
base of medical records. The admission notes were analysed to assess 
whether the social history and frailty assessment documentation were 
in line with our set standard.
A social history and frailty assessment proforma was subsequently 
designed to ensure standardised questions were asked and docu-
mented. It was then trialled in 17 new admissions in February 2021. 
The quality of documentation pre and post proforma was compared 
to assess for improvement.
Results. The results are summarised as follows:

Pre-proforma  
(% documented)

Post-proforma  
(% documented)

Fold of 
improvement

Smoking 15 100 6.7

Alcohol 10 88 8.8

Illicit drugs 5 94 18.8

Occupation 20 100 5.0

Type of accommodation 5 94 18.8

Living alone 80 100 1.3

Current care package 15 100 6.7

Previous DNA CPR 20 94 4.7

Walking ability 55 100 1.8

Walking aids 47 100 2.1

Walking distance  
exercise tolerance

11 100 9.0

What limits exercise 
tolerance

0 56 56

Stairs ability 15 100 6.7

Stair aids 0 71 71
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Pre-proforma  
(% documented)

Post-proforma  
(% documented)

Fold of 
improvement

Number of stairs man‑
aged

6 78 14.0

Exercise frequency 5 65 12.9

Activities of daily living 25 94 3.8

Clinical Frailty Scale 5 94 18.8

Conclusion. Prior to the introduction of the proforma the documen-
tation of social history and frailty for ICU admissions in BHT was poor 
and did not meet the standard. The standardised proforma demon-
strated significant improvement in documentation across all domains.
We recommend implementation of the proforma for critical care 
admissions through inclusion within the admission pack in order to 
better inform treatment escalation plans. We also aim for periodic 
review of its use through repeat audits and review of our set stand-
ards. Furthermore, we would recommend and encourage its use in 
other clinical departments.
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Introduction. Intensive care units (ICU) are structures with a high risk 
of iatrogenic events (IE) due to the often invasive and urgent nature 
of the procedures performed and the precarious state of patients hos-
pitalized. In Tunisia, few data are available concerning the incidence 
andcharacteristics of these incidents.
Objectives. The aim of this study was to find out the incidence of IE in 
ICU, describe their different types and analyze their risk factors.
Methods. This was a prospective observational study performed 
at the ICU of the Abderrahmen Mami Hospital over a period of one 
year. It included all patients hospitalized in the ICU for more than 
24 h. Patients who had IE in another ward or in end of life stage were 

excluded. We collected demographic characteristics, severity scores, 
reason for admission, IE types and time of occurrence, ICU workload 
expressed by the Omega score, duration of mechanical ventilation and 
icu length of stay.
Results. During the study period, 384 patients were enrolled. Mean 
age was 59 ± 17 years. IEs were observed in 125 patients with 316 epi-
sodes, representing an incidence of 36% and an incidence density of 3 
per 100 days-patients. Out of 316 IE, 81,9% were classified as prevent-
able and 46,8% were severe. The average time to occurrence of IE was 
8 ± 8 days. IE were care-related in 67,1% of cases, procedure-related in 
17,7% of cases, and drug-related in 15,2% of cases. The occurrence of 
IE was associated with an increase of duration of mechanical ventila-
tion and length of stay. Mortality in IE group was significantly higher 
with 10.3% mortality directly related to an IE. In univariate analysis, 
identified risk factors for occurrence of IE were age, history of asthma, 
severity on admission, ICU workload expressed by the Omega score, 
duration of mechanical ventilation and length of stay. Multivariate 
analysis showed that ICU workload was the only independent pre-
dictor of the occurrence of an IE with a cut-off of 98 (AUC = 0.796, 
p < 10–3, sensitivity = 72%, specificity = 73%).
Dead patients were significantly older and severe on admission. They 
experienced more IEs especially the care-related ones. Life-threaten-
ing IEs, OMEGA score, ICU length of stay and MV duration were sig-
nificantly higher in dead patient. Multivariate analysis showed that 
severity on admission, IE occurrence and OMEGA score were inde-
pendent factors associated to mortality.
Conclusion. IE are frequent and preventable. They are associated with 
a high morbidity and mortality. ICU workload was an independent 
predictor of their occurrence. Reporting and classifying IE may allow 
a better targeting of preventive measures and implementing of safety 
practices.
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Introduction. Decision-making in the ICU is largely based on doctors’ 
experience and intuition, due to a lack of patient-reported outcome 
information regarding long-term physical and mental functioning. 
To increase the incorporation of long-term patient-reported out-
come data in ICU clinical practice, we have developed the PREdict-
ing PAtients’ long-term outcome for REcovery (PREPARE) prediction 
model for change in QoL one year after ICU admission.
Objectives. To examine the feasibility of using the PREPARE predic-
tion model for long-term QoL in ICU clinical practice as a means of 
discussing and preparing patients for life post-ICU in preparation for 
a larger trial.
Methods. This feasibility study was carried out between June 2020 
and February 2021 in a tertiary center. The model, and intervention, 
are focused on expected ICU survivors. The intervention consists of 
three parts: 1. the PREPARE prediction for change in QoL 1 year after 
ICU admission, visualized in a bar chart; 2. a conversation about life 
post-ICU and quality of life; and 3. an extensive information leaflet 
about recovery after an ICU stay. The intervention was incorporated 
in 25 conversations between physicians and patients and family mem-
bers. The involved physicians, nurses and patients and/or family mem-
bers were interviewed to evaluate their experiences with the PREPARE 
model in ICU practice. Transcripts of the conversations, as well as 
field notes and the evaluation interviews, were analysed qualitatively 
using thematic coding with the five distinctive features of feasibility 
studies1, such as the acceptability of the intervention and study pro-
cedures and a preliminary evaluation of the intervention, as a guiding 
principle.
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Results. Five patients (20.0%) were female. Median age was 68.0. 
Seven patients (28.0%) died within the ICU admission after having 
been previously selected as an expected survivor. Using the interven-
tion in conversations regarding expected survivors posed a challenge, 
as these patients were often discharged before conversations could 
take place. The intervention was generally deemed acceptable by cli-
nicians and patients and family members. Participants’ feelings about 
the prediction, the conversation and the leaflet ranged from indiffer-
ent, often when participants expressed a general scepticism about 
using predictions, to positive, often when family members felt reas-
sured and heartened by the information. Thoughts on the best time 
point during admission for intervention execution varied. Some partic-
ipants felt the model needed more data or wanted more information 
on different recovery trajectories, while other participants were glad 
the intervention provided direct motivation to talk about treatment 
wishes and recovery expectations.
Conclusion. The results indicate that future use of the intervention 
may be of use for ICU clinicians and patients and family members, 
though intervention improvements may be necessary before further 
testing is carried out.
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Introduction. Critical Care patients generally require more moni-
toring than other hospital patients. Arterial blood gases (ABGs) and 
blood sampling form an essential part of this. It is common to draw 
full tubes of blood from adults despite this often being many times the 
volume necessary for analysis (1). A ‘discard’ further increases the vol-
ume taken from each patient (1). Anaemia is common in intensive care 
unit (ICU) patients with haemodilution, blood loss and blood sam-
pling contributing (2,3). Reduced phlebotomy volumes show associa-
tion with reduced blood transfusions in prolonged stay ICU patients 
(4). Volumes may be reduced, and anaemia potentially prevented, by 
using blood conserving arterial line systems (5,6) and by using paedi-
atric size blood bottles (7) for collection.
Objectives. To investigate potential causes of iatrogenic blood loss in 
critical care patients and potential solutions for this
Methods. Data collection was done in a tertiary centre ICU in the West 
Midlands, UK. The ICU has over 100 beds in four units with specialised 
cardiac, neurology, liver, trauma, and burns patients. Two auditors col-
lected the data on all patients in ICU without major haemorrhage over 
two sequential 24  h periods. The following were collected: number 
of blood gases done; number and type of sample tube used; docu-
mented indications for clotting tests. Discard volumes varied between 
5–10 ml each time a vascular access line was used for a blood sample. 
A 5 ml discard was assumed to avoid overestimation of volume. Sam-
ple tube volumes were: serum tube 3.5  ml; EDTA tube 4  ml; sodium 
citrate tube 3.5 ml. ABG syringe volume was 2 ml.
Results. The average number of ABGs/24  h was 7.6 and blood loss 
was 53.2  ml/patient/24  h. The average number of blood taken for 
routine sampling over 24 h was 20 ml/patient (1.26 serum tubes; 1.12 
EDTA tubes; 1.18 sodium citrate tubes). Total blood loss was 73.2 ml/
patient/24 h. Over 48 h, 92 sodium citrate samples were taken for clot-
ting profiles of which 12/91 were deranged and 23/91 had a docu-
mented indication.
Conclusion. This study demonstrated the average ICU patient loses 
73.2 ml blood/24 h to blood sampling. There are cost implications with 

the sampling in this study costing approximately £67.80/patient/24 h 
(8). The average ICU stay is four days (9) which translates to 292.8 ml 
of blood venesected. Considering many patients require longer stays 
the burden can be much higher. In 13.5  days 1  L of blood may be 
taken from the average ICU patient. Anecdotally, a contributor to this 
burden may be regular ABGs not specifically requested by medical 
staff and repeated requests for clotting profiles which are unlikely to 
change day-to-day. Moving forward we suggest: implementing pae-
diatric bottles for routine sampling where possible; introducing blood 
conservation devices for arterial and venous access lines; review the 
necessity of discards and if required implementing standardised vol-
umes; documenting indications for daily clotting profiles.
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Introduction. There is evidence that incidence of COVID-19 (SARS-
CoV-2) is higher in black, Asian and minority ethnic groups (BAME) 
and is associated with disproportionately higher incidence of 
critical illness and mortality [1,2,3]. London North West University 
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Healthcare NHS Trust serves one of the most ethnically diverse pop-
ulation in UK [4] and was one of the first hospitals in the UK to see a 
rapid surge of critically ill COVID-19 admissions [5,6].
Objectives. Our aim was to evaluate whether the incidence of 
COVID-19 Intensive Care (ICU) admissions by ethnicity is compa-
rable to the proportion of ethnicity in strongly diverse local ethnic 
population of North West London.
Methods. We conducted a retrospective analysis of all COVID-19 ICU 
admissions in our Trust for 12 months, between 1st March 2020 to 
28th February 2021, by ethnicity. This data was compared to the 
data from the Office of National Statistics for the populations of eth-
nic groups in Harrow, Ealing and Brent, a total population of 920,000.
Results. It was possible to assign ethnicity to 704 (96%) of the 
734 individuals who had tested positive for SARS-CoV-2 between 
01/03/2020 to 28/02/2021. These individuals were categorized into 
four ethnic groups: White (n = 126), Black (n = 85), Asian (n = 380) 
and Mix/Other (n = 113). When compared to local population data, 
ICU admission rates were disproportionately higher in those of Asian 
ethnic origin (54% versus 33%) and disproportionately lower in those 
of White ethnic origin (18% versus 42%). The incidence of COVID-
related-ICU admissions was proportional in Black and Mixed ethnic 
groups (see figure).

Conclusion. Our results are suggestive that people of Asian ethnic ori-
gin are more likely and those of White origin are less likely to develop 
critical illness in the context of SARS-CoV-2 infection. Further research 
is required to confirm or refute these findings and to suggest plausible 
explanations for differences relating to the development of critical ill-
ness across different ethnic groups.
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Introduction. Relationship between ethnicity and COVID-19 remains 
unclear [1] but there is mounting evidence of a higher incidence and 
poorer outcomes among Black and minority ethnic (BAME) groups 
[2,3]. Our institution, London North West University Healthcare 
(LNWUH) NHS Trust serves one of the most widely ethnically diverse 
populations in the United Kingdom.
Objectives. To compare survival outcome amongst different ethnic groups 
for patients admitted to the ICU at our institution with COVID-19 infection.
Methods. This retrospective analysis included all patients with COVID-
19 infection who were admitted to the ICU at either Northwick Park 
or Ealing Hospitals between 1/3/20 to 28/2/21. Patients were catego-
rised into one of 4 ethnic groups: Asian, Black, White and Mixed/
Other. Relevant baseline characteristics including acute illness sever-
ity at the point of ICU admission (defined by Intensive Care National 
Audit and Research Centre – ICNARC​) was recorded for each patient. 
Primary outcome was mortality at the point of ICU discharge.
Results. During the study period, 713 patients with COVID-19 infection 
were admitted to one of our ICUs. The proportion of ICU admissions across 
Asian, Black, White and mixed/other ethnic groups were 51.3%, 11.8%, 
16.5% and 20.3% respectively. Mortality at the point of ICU discharge was 
31% overall and comparable across all ethnic groups (32%, 35%, 30%, 
28% for Asian, Black, White and Mixed/Other ethnic groups respectively).

ASIAN BLACK WHITE MIX/OTHER TOTAL

No. of 
PATIENTS(%)*

366 (51.3%)* 84 (11.8%)* 118 (16.5%)* 145 (20.3%)* 713

MEAN AGE (SD) 59.57(12.06) 57.56(12.32) 60.13(12.40) 58.05(11.66) 59.12(12.08)

MALE:FEMALE 283:83 59:25 86:32 107:38 535:178

MEAN BMI (SD) 26.76 (4.98) 29.35 (6.75) 28.72(6.41) 27.76(5.78) 27.59(5.70)

MEDIAN ICNARC 
score [INTER‑
QUARTILE 
RANGE]

24.0 
[19.0–27.8]

23.0 
[20.0–28.0]

24.0[19.0–
28.0]

23.0[19.0–
27.0]

23.0[19.0–
28.0]

ICU MORTALITY % 31.6 35.4 29.7 27.5 30.9

Conclusion. Our findings show comparable mortality outcomes across all 
ethnic groups for patients admitted to ICU with COVID-19 infection. This 
is in contrast to findings elsewhere that are suggestive of disproportion-
ately worse outcomes for ethnic minority groups [4]. Further research is 
required to assess the role ethnicity plays in relation to critical illness and 
survival outcomes for those admitted to ICU with COVID-19 infection.
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Introduction. During the COVID-19 pandemic, principles of triage 
have been developed in Switzerland to better evaluate ICUs admission 
criteria, reserving ICU admission for patients who will benefit of an 
intensive medical intervention. A standardized procedure was imple-
mented in our COVID-19 Center, based on standardized criteria for ICU 
admission.
Objectives. Aim of this study was to analyze the mortality rate and the 
clinical characteristics in patients assessed for the ICU admission, both 
in admitted and in rejected, established on standard pathophysiologi-
cal criteria.
Methods. A retrospective analysis was conducted on all consecu-
tive patients with acute respiratory distress syndrome due to COVID-
19 pneumonia triaged for ICU admission. Main exclusion criteria was 
a non-resuscitation order (DNR). For a standardized evaluation of 
patients admitted to the ward and eligible for ICU admission, the Early 
Warning Score (EWS) was applied based on the clinical condition. The 
EWS score was based on the patient’s symptom assessment, periph-
eral oxygen saturation (SpO2), blood gas values, and clinical status. 
For an EWS equal to or greater than 7, an intensive consultation was 
required. Patients with a partial respiratory failure with an SpO2 lower 
than 85% and dyspnea and patients with dyspnea alone were eligi-
ble for ICU admission.Patients who did not meet ICU inclusion criteria 
were followed in their clinical course.
Results. From March 16, 2020 to January 15, 2021, the Intensivist con-
sultant evaluated 100 (7%) patients of 1415 admitted to COVID-19 
center. Sixty-six (66%) of consulted patients were subsequently admit-
ted to the ICU, while 34 (34%) patients were not admitted and fol-
lowed in the internal medicine ward. At 4 weeks, the death rate in the 
rejected group was 0%, all rejected patients progressively improved 
their conditions and some of them had already been discharged from 
the hospital (Figure 1.).
Using the SpO2 < 92% criteria, the hypoxia rate distribution in both 
groups did not appear to be correlated with ICU admission (Fig. 2): in 
the rejected group, 24 (70.6%) patients had an SpO2 of less than 92%, 
while in the admitted group there were 54 (81.8%) patients who had 
an SpO2 < 92%, with an identical distribution (Chi-square p = 0.19). 
Contrariwise, using the SpO2 < 85% criteria, a correlation was found 
regarding SpO2 distribution and ICU admission (Chi-square p = 0.009); 
similarly, dyspnea and ICU admission were correlated (p = 0.0004). 
The mortality distribution in the ICU-admitted group and in the ICU-
rejected group resulted also significant (p < 0.001).
Conclusion. A conservative approach based on strict surveillance until 
the onset of dyspnea or SpO2 < 85% seems to be a valid method to 
safely reduce ICU admission, avoiding any ICU overload and health-
care workload. An approach based on physiology in terms of symp-
toms and/or signs of lung damage due to hypoxia appears to be more 
appropriate for approaching this type of patient.
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Introduction. Rapid response system (RRS) teams have been widely 
adopted by many health systems. It is known that RRS teams are asso-
ciated with a reduction in hospital mortality and cardiopulmonary 
arrest (1–2). Therefore, we implemented the ABC team at Regional 
Hospital West Jutland. An ABC team consists of a nurse anesthetist, 
an anesthesiologist and a porter. The team functions as a RRS team 
with equipment and skills to offer ABCDE guided treatment and can 
be activated for patients with an immediate life-threatening condi-
tion involving airway, breathing, circulation, or disability when there is 
indication for treatment (the ABC code).
Objectives. The purpose of this study was to investigate whether the 
implementation of the ABC team in Regional Hospital West Jutland 
has reduced activation of the resuscitation team. Furthermore, we 
wanted to investigate if there was relevant indication for activating the 
ABC team, the number of subsequent admissions to the intensive care 
unit (ICU), operating theater and other hospitals, the time-consump-
tion of the ABCDE assessment made by the ABC team and the depart-
ment activating the ABC team.
Methods. A retrospective evaluation was made of all ABC codes reg-
istered during a six-month period from December 1st, 2019 until May 
31st, 2020 at Regional Hospital West Jutland. Information was pro-
vided through questionnaires completed by the anesthesiologist who 
participated in the ABC code.
Results. A total of 68 ABC codes occurred at Regional Hospital West 
Jutland during the study period. 55 (81%) of the questionnaires were 
completed. During the study period, there were 63 codes for the 
resuscitation team compared to 67 codes during a six-month period 
the year before (Figure 1). When activating the ABC code 75% of the 
patients (41/55) were in an acute or potentially life-threatening con-
dition, and 9% (5/55) had problems with the airways, 22% (12/55) 
had problems with breathing, 13% (7/55) had problems with the cir-
culation, 24% (13/55) had problems with disability, and 25% of the 
patients had more than one of the mentioned problems. After ABCDE 
rescue 35% of the patients (19/55) were transferred to ICU, the operat-
ing theater or another hospital. An average ABCDE assessment made 
by the ABC team was done in 32 min. However, a time interval from 
5 to 140  min was recorded. The most frequent departments activat-
ing the ABC code were the Department of Internal Medicine (19/55), 
Department of Radiology (10/55), Department of Neurology (9/55) 
and Department of Cardiology (6/55).

Conclusion. The implementation of ABC codes has not reduced acti-
vation of the resuscitation team. However, the ABC team was mainly 
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used for patients in acute or potentially life-threatening conditions. 
The high proportion of patients transferred to the ICU, operating 
theater and other hospitals demonstrates the need for a RRS team. 
The implemented ABC code is recommended to continue based on 
the mentioned results.
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Introduction. Despite improvements in intensive care unit (ICU) 
management, many critically ill survivors experience respiratory and 
peripheral muscle weakness and profound long-term physical func-
tion impairments, which may persist years after hospital discharge. 
(1,2) However, it is unknown what the relationship between respira-
tory and peripheral muscle function is with physical function in criti-
cally ill survivors.
Objectives. To describe respiratory and peripheral muscle function 
and physical function outcomes in critically ill survivors of a South 
African population at hospital discharge. Secondly, to determine the 
correletion between respiratory and peripheral muscle function with 
physical function at hospital discharge.
Methods. A prospective observational cohort study was conducted 
at a Tertiary Academic Hospital. The respiratory and peripheral mus-
cle function and physical function assessments were conducted 24 h 
prior to hospital discharge. Assessments of respiratory and peripheral 
muscle function included maximal inspiratory pressure (MIP), respira-
tory muscle endurance and the Medical Research Council-Sum Score 
(MRC-SS). The physical function assessment included the Six-Minute 
Walk Test (6-MWT).
Results. The mean (SD) APACHE II score was 14.6 (6.4) points, and the 
mean (SD) SOFA score was 8 (2.6) points. The median (IQR) ICU length 
of stay (LOS) was 4 (2.9–6.3) days and the total hospital LOS was 10 
(5.8–16.7) days. At hospital discharge, the mean (SD) MIP score was 
32.8 (12.5) cmH2O, and the median (IQR) time for the completion of 
the respiratory muscle endurance test was 2 (0.9–3.6) minutes. The 
mean (SD) MRC-SS was 53.3 (6) with 3 participants (23.1%) scoring 
less than 48 on the MRC-SS thus presenting with intensive care unit-
acquired weakness (ICU-AW). Thirteen participants (8 Male; 5 Female) 
with a mean (SD) age of 31.6 (12.5) years completed the 6-MWT. The 
mean (SD) six-minute walk distance (6-MWD) for the first 6-MWT was 
338.5 ± 111.5  m and for second 6-MWT, the mean (SD) 6-MWD was 
349.3 ± 87.2 m. At hospital discharge, the correlation between MIP and 
the 6-MWT was a strong positive significant correlation (rho = 0.75; 
p = 0.01) whereas, the correlation between respiratory muscle endur-
ance and the 6-MWT was a moderate positive non-significant corre-
lation (rho = 0.49; p = 0.13). The correlation between the MRC-SS and 
the 6-MWT was a moderate strong positive significant correlation 
(rho = 0.57; p = 0.04).
Conclusion. Despite a relative short ICU and hospital LOS, decreased 
respiratory muscle strength and endurance as well as decreased 
functional exercise capacity was observed at hospital discharge. Fur-
thermore, almost a quarter of a small sample of participants also pre-
sented with ICU-AW. The clinical implications of the medium to strong 
correlation established between peripheral and respiratory muscle 
strength and functional exercise capacity in critically ill survivors at 
hospital discharge should be explored.
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Introduction. Malnutrition in critically ill patient is the known cause of 
increased morbidity and mortality in ICU 1. Physicians working in the 
ICU needs to supplement adequate protein and calorie intake, with-
out underfeeding or overfeeding the patient. In critically ill patients, 
indirect calorimetry (IC) measurements is the gold standard to deter-
mine the energy needs, as the use of predictive equations can result 
in underfeeding or overfeeding 1,2. Little data on the ease and success 
of implementation of indirect calorimetry systems in the ICU exist 2. 
The aim of this quality improvement (QI) initiative was to describe the 
rationale for implementation of a process and evaluate whether the 
implementation was easy and successful.
Objectives. In 2020 an internal audit was performed in our ICU. During 
that time, Indirect calorimetry was measured using Ecovx, GE, Helsinki, 
Finland. The audit showed indirect calorimetry was performed on 25% 
of our mechanically ventilated patients. The objective of this study was 
to examine whether a new indirect calorimetric measurement system 
(Beacon Caresysten) could be easily and successfully implemented in 
the ICU, during a three-month implementation period, therein one 
month of focused theory and hands-on training. For implementa-
tion to be successful, 80% of patients admitted to the ICU, requiring 
mechanical ventilation should have indirect calorimetry measured and 
a dietist or ICU nurse accordingly must assess the IC measurement to 
create a patient oriented plan (POP) in the patient journal.
Methods. As a part of implementation, a dedicated nutrition team 
comprising of 4 ICU nurses and 2 ICU physician coordinators along 
with a dietist, was established. Team was supposed to work on a qual-
ity improvement project guided by PDSA model. Team meet regularly 
and planned the project strategy. The first part was the implementa-
tion of IC measurements and creating POP and second part to focus 
on clinical application. Indirect calorimetry measurement system 
(Beacon Care system), Mermaid care A/S, Noerresundby, Denmark is 
installed in our ICU. An internal guideline document explaining the 
system and measurement procedures was published. Indirect calorim-
etry was to be performed on mechanically ventilated patients admit-
ted in ICU every Monday and Thursday night during a 15 min to 2-h 
period and POP to be created by dietist and ICU nurses every Tuesday 
and Friday. All ICU staff (nurses, physicians) were given theory teach-
ing followed by hands-on training on the device along with individual 
teaching on POP given to ICU nurses. As a part of teaching, quizes was 
organized, with feedback questionnaires.
Results. Teaching and hands on training was given to 81% (35/40) and 
74% (60/81) of doctors and nurses respectively during the month of 
January,2021. Almost all who participated in teaching and training 
participated in the quiz and feedback questionnaires. We used the 
feedback answers to improve on our internal IC measurement and 
POP guidelines. We observed that a total of 46 patients were admit-
ted to ICU requiring mechanical ventilation during the 2 months start-
ing February 2021. A total of 16 patients requiring MV for less than 
2  days was excluded. IC was measured in 53% (16/30) of patients as 
compared to 25% in 2020. POP was created in 56% (17/30) of patients, 
there was no previous POP guidelines.
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Conclusion. Implementation of the Beacon indirect calorimetric 
measurement system in the ICU is easy but to be successful requires 
a dedicated team and planning beside focused feedback oriented 
teaching and training of the ICU staff.
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Introduction. ICU survivors of COVID-19 are prone to developing Post 
Intensive Care Syndromes (PICS)1, mainly as a result of prolonged 
and deep sedation. In addition, family members are also suscepti-
ble to the acute and chronic psychological effects, also known as the 
PICS-F2. Up to 30% of family or the caregivers experience stress, anxi-
ety, depression, and complicated grief3. It is possible that this rate is 
even higher in family members of COVID-19 ICU survivors because the 
consequences of the disease are unknown and family members are in 
most cases prohibited to visit the patient during hospital admission. 
Since the SARS-CoV-2 infection is relatively new, the long term attrib-
utable burden for COVID-19 ICU survivors and their family members 
are largely unknown.
Objectives. This study provides insight into the physical-, social- and 
psychological functioning of COVID-19 ICU-survivors and their family 
members 12-months after ICU discharge.
Methods. A single-center, prospective cohort study was conducted 
in COVID-19 ICU-survivors and their family members. Enrolled par-
ticipants received a questionnaire which included the Clinical frailty 
scale, physical symptoms list, MOS Short-Form General Health Survey, 
McMaster Family Assessment Device (FAD-GF6 +), return to work, the 
Hospital Anxiety and Depression Scale and the Spiritual Needs Ques-
tionnaire (SpNQ-15).
Results. Results reflects the physical-, social- and psychological 
functioning of COVID-19 ICU-survivors and their family members 
12 months after ICU discharge.
Conclusion. This study provides insight into whether and what bur-
den is experienced by COVID-19 ICU-survivors and their family mem-
bers. These results can be used to guide rehabilitation in COVID-19 
ICU-survivors and their family members.
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Introduction. Telemedicine, the delivery of healthcare using telecom-
munication, allows for the distribution of specialised and highly skilled 
medical knowledge to institutions which would otherwise not have 
the local infrastructure. In the setting of intensive care, which requires 
a vast number of multidisciplinary specialists, the advantages of these 
services might be beneficial. Nonetheless, while there has not been 
an assessment of the quality of telemedicine yet, within the setting of 
intensive care units, newly delivered services like telepharmaceutical 
ward rounds need assessment of practicability as well.
Methods. We conducted two pilot studies. The first study was a ser-
vice evaluation of a newly implemented telepharmaceutical service 
within the setting of intensive care. The second study performed 
a clinical audit remotely to assess the quality of care in an intensive 
care unit. Both studies used a newly developed telemedical app which 
allowed communication between a hospital of maximum care (service 
provider) and a hospital of basic care (service customer).The analysis 
for the telepharmaceutical pilot study was descriptive using ATC drug 
classification, ADKA DokuPik Categories and High-Alert Medications 
list of ISMP. The clinical audit used quality indicators set by the Ger-
man Interdisciplinary Society for Intensive Care Medicine (DIVI) and 
reassessed them one week after suggestions for improvement were 
presented to the intensive care team. The service provider was the 
same hospital whereas the service customer consisted of two remote 
hospitals of basic and customary care.
Results. Within the service evaluation acceptance rate of suggested rec-
ommendations pronounced by the telepharmacist was 90%. Greatest 
category of suggestions according to ADKA classification was the group 
of interactions with 16 out of 51 suggestions. 58% of the prescribed 
ISMP high alert medications generated an intervention by the clinical 
pharmacist. For the clinical audit data of 19 patients was analysed and 
showed that it is possible to assess the adherence to DIVI QIs remotely.
Conclusion. The pilot studies gave a first insight into the implementa-
tion of initialising a new telemedical application within intensive care, 
both evaluating a service tailored to pharmaceutical consultations and 
assessing the quality of a telemedical service. Yet both projects show 
that it can be practical to provide specialists knowledge via distance and 
that a service for remote auditing of critical care is feasible. This shows 
that patient safety can be increased by continuously offering good qual-
ity assessment whilst redistributing rare specialist knowledge.
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Introduction. During the epidemic of COVID-19, the typical situa-
tion for almost all principal COVID-19 hospitals in Ukraine was lack of 
oxygen. However, there was no systematic analysis of the situation in 
Ukrainian clinics performed to investigate the possibility to provide 
oxygenation to critically ill COVID-19 patients. Nowadays, there is still 
a lack of data about components of the hospital’s oxygen supply sys-
tems in Ukraine.
Objectives. To evaluate the oxygen performance of the principal 
COVID-19 hospitals in Ukraine totally and its different regions.
Methods. We have surveyed more than 450 principal COVID-19 hospi-
tals in Ukraine and near 99% of them have responded and filled in the 
questionnaire. The hospitals’ oxygen supply performance was deter-
mined by the consumption of oxygen from reliable sources through 
the hospital oxygen distribution system (liquefied gas, oxygen cylin-
ders, and powerful PSA concentrators) and via the available mobile 
oxygen concentrators and the value of their performance. We calcu-
lated the value of maximum potential oxygen delivery for all hospitals 
in l/min from all available sources, incl. mobile oxygen concentrators. 
The parameter of maximum potential oxygen delivery was calculated 
based on the data of the oxygen consumption by the hospital from 
all reliable sources with adding the cumulative performance of the 
mobile oxygen concentrators, available at the hospital at the date 
of the survey. This parameter in l/min we calculated for each princi-
pal hospital and as a mean potential performance to deliver oxygen 
parameter for the different regions of Ukraine.
Results. The potential performance of oxygen delivery depends on 
the region. Typically, the maximum potential performance to deliver 
oxygen for analysed Ukrainian hospitals is 375  l/min from different 
sources. It allows supporting simultaneously near 70 patients with 
severe COVID-19 (5 l/min per patient) or near 35 patients with critical 
Covid-19 (10  l/min oxygen flow for each), despite that principal hos-
pitals declare the possibility to treat over 100 patients with COVID-19 
and hypoxic respiratory failure who required oxygen therapy. At the 
time of finalizing the survey data collection, hospitals typically had 25 
mobile oxygen concentrators that could produce a total of 240 l/min 
of oxygen. It is alarming that about one third of hospitals surveyed, 
mobile oxygen concentrators provide 90% to 100% of the maximum 
potential oxygen production capacity in l/min. Even more, about 60 
hospitals receiving oxygen only from mobile oxygen concentrators.

Conclusion. This survey, based on the actual state of hospital equip-
ment for storage and supply of oxygen, as well as on the value of 
oxygen consumption, reviles information on the potential capacity 
of hospital oxygen supply systems. It allows predicting the number of 
patients that could be provided with an adequate amount of oxygen. 
Preliminary, the findings can serve as a road map for management 
decisions to improve the situation in preparation for future waves of 
COVID-19 or epidemics of similar severe acute respiratory infections. 
Future deep analysis of the data requires for having recommendations 
that are more precise.
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Introduction. The SARS-CoV-2 pandemic (COVID-19) has had an 
unprecedented impact in the recent history of medicine. Despite 
advances, the rapid expansion of the disease and the number of 
admissions to intensive care units has meant that we have had to 
develop contingency plans and protocols that are constantly chang-
ing to improve the care of our patients.
Objectives. To analyze ICU performance from an organizational point 
of view and the impact on morbimortality and critical patient care.
Methods. Retrospective descriptive study analyzing the human and 
material resources available during the pandemic and the character-
istics of the population attended. Management and quality indicators 
and morbimortality variables are evaluated. The data are collected 
from March 10 to May 31, 2020 being this the first wave and from 
15/08/2020 to 28/11/2020 the second wave.
Results. Our ICU usually has 11 beds, 14 ventilators and 3 portable 
monitors. It has 7 intensivists for a care ratio of 1.5 beds per physician 
and the pre-pandemic occupancy rate ranges between 60–80%. For 
care during the first wave, 11 extra beds were opened for a total of 
22 functioning beds and 20 functioning beds were left for the second 
wave.
In the first wave the staffing was adjusted to 9 intensivists versus 8 
in the second wave and in both peaks medical support was received 
from residents, anesthesiologists and pulmonologists, as well as a 
change in the on-call schedule. The bed/physician ratio for intensivists 
became 2.5:1. The nursing staff increased their staffing levels, main-
taining a bed-patient/nurse ratio of 2:1 during the two waves.
During the first wave 89% of patients were admitted for Sars-Cov-2 
pneumonia with a peak admission on April 1 (20 patients) for an occu-
pancy rate of 181% of usual capacity. In the second wave, 59 patients 
were admitted for Sars-Cov-2 Pneumonia with a peak admission in 
November (17 patients) for an occupancy rate of 154.54% of its usual 
capacity.

VARIABLE FIRST WAVE SECOND WAVE

Sexo Men 81%
Women 19%

Men 69%
Women 31%

Mean age 64,5 (IC 95% 61,71–67,3) 64,6 (IC 95% 61,6–67,6)

Mean SOFA scale 6 (IC 95% 5,2–6,7), 5 (IC 95% 4,3–5,6)

Mean APACHE scale 14,24 (IC 95% 12,1–16,2) 14,13(IC 95% 11,7–16,5)

Mean stay in ICU 14,55 days (IC95% 
14,07–15,05)

16,75 days (IC 95% 11,7–21,21)

Mean number of days IMV 13,71 days (IC 10,3–17.07) 14,36 days (IC 10,7–17,8)

Use of IMV
Non-invasive oxygen therapy

100% of admissions
0% of admissions

74% of admissions
26% of admissions

Percentage of prone therapy 73% 58%
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VARIABLE FIRST WAVE SECOND WAVE

Complications FMO 38.1%
VAP 35.7%

Sepsis 33%
VAP 32%

Reintubation rate 18,3% 17%

Percutaneous tracheostomy 13% 28,6%

Readmission rate 10% 0,016%

Intra-ICU Mortality 52,3% 25%

Conclusion. The increase in material resources was necessary for the 
care of critical patients. The unit doubled its capacity during the two 
waves and presented a maximum occupancy almost double its usual 
capacity considering its acceptable performance.
During the two waves, the admission and stay characteristics of the 
patients were similar, but the significant decrease in intra-ICU mortal-
ity in the second wave and the number of patients who resolved their 
critical illness with non-invasive oxygen therapy stand out.
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Introduction. NHS England have set out national safety standards for 
invasive procedures (NatSSIPs) which are designed to work as a frame-
work for local safety standards for invasive procedures (LocSSIPs). 
These aim to standardise patient care by establishing important steps 
within invasive procedures (1). Safety standard checklists have been 
shown to improve compliance when used for other invasive proce-
dures (2), and insertion and maintenance bundles have been shown to 
reduce incidence of central-line-associated bloodstream infections (3).
Arterial lines are frequently used in the Intensive Care Unit for accurate 
monitoring of blood pressure, frequent blood sampling for blood gas 
analysis and biochemical and haematological analysis. Although seri-
ous complications are rare, there is the potential for vascular or infec-
tious complications (4). With the vygon insertion system, there is the 
potential for a retained guidewire, which is a ‘never event’ (5).
Objectives. To determine whether implementation of a LocSSIP for 
arterial line insertion improves documentation of key steps under-
taken within this procedure.
Methods. We established a set of essential steps requiring completion 
and documentation for the insertion of all arterial lines. We collected 
data from patient notes to review what documentation existed from 
the time of insertion. We implemented a LocSSIP designed to ensure 
safe insertion and appropriate documentation. The LocSSIPs were 
then reviewed in order to assess adherence to this proforma.
Results. We collected data from 50 arterial line insertions, which 
occurred in the Stoke Mandeville Hospital Intensive Care Unit between 
February and March 2021. Of these, 20 had used the LocSSIP proforma 
for arterial line insertion. Alternative sources for line insertion docu-
mentation included clinical notes and arterial line daily monitoring 
sheets.
We established 13 criteria which should be documented following 
arterial line insertion. These are documented in Table 1.

Criteria Number documented 
before implementation 
of LocSSIP checklist (%)

Number documented 
after implementation of 
LocSSIP checklist (%)

Indication for arterial line 0 (0) 20 (100)

Confirmation of patient 
identity

1 (3.3) 19 (95)

Presence of coagu‑
lopathy

1 (3.3) 20 (100)

Criteria Number documented 
before implementation 
of LocSSIP checklist (%)

Number documented 
after implementation of 
LocSSIP checklist (%)

Type of arterial cannula 8 (26.7) 20 (100)

Site of arterial line (artery/
side)

30 (100) 20 (100)

Use of local anaesthetic 1 (3.3) 20 (100)

Use of ultrasound 3 (10) 20 (100)

Number of attempts 16 (53.3) 20 (100)

Aseptic Non-Touch Tech‑
nique (ANTT) used

17 (56.7) 20 (100)

Guidewire removed
(For vygon/seldinger 

technique only)

4 N/A
0 (0)

10 N/A
10 (100)

Line transduced 15 (50) 20 (100)

Line secured 11 (36.7) 20 (100)

Sharps disposed of 
appropriately

0 (0) 20 (100)

Table 1: Documentation of essential criteria for arterial line insertion 
before and after LocSSIP checklist implementation
Conclusion. Introduction of a Local Safety Standard for Invasive 
Procedures (LocSSIP) for arterial line insertion led to improved docu-
mentation of all criteria. We aim to repeat the audit yearly in order to 
ensure compliance.
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Introduction. After critical illness, new or worsening impairments in 
mental health function are common among patients who have survived.
Methods. A follow-up hospital visit was performed to patients admit-
ted to an Intensive Care Unit (ICU) between 1 and 3 months after dis-
charge, from January 2018 to August 2020.
The follow-up criteria were: Length of stay in the ICU of at least one 
week and one of the following: sepsis, need for mechanical ventilation 
for at least 3 days, shock or delirium in the ICU. We considered impair-
ment in mental health if they presented traumatic memories of their 
admission to ICU or a score > 11 points in the HADS test.
Results. During the study period 92 patients were included. Aver-
age age was 58.1 (sd 13.8), 34.9% of the patients (n = 32) were admit-
ted for COVID-19 pneumonia. Considering an impairment in mental 
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health as the appearance of any of the previous items, the incidence 
was 35.2% (N = 30). The variables associated with the development of 
impairment mental health in our cohort are length of stay in the ICU 
(1.02, p = 0.03) and treatment with non invasive mechanical ventila-
tion (2.96, p = 0.03). In the subgroup of patients undergoing invasive 
mechanical ventilation, age acts as a protective factor for the appear-
ance of delirium (OR 0.96, p = 0.04).
Conclusion. The incidence of patients discharged from ICU with men-
tal health impairment was 35.2%. The variables associated with this 
event were non-invasive mechanical ventilation and length of stay in 
the ICU.
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Introduction. Survivors of critical illness frequently have long-term 
physical and neuropsychiatric impairments, with consequent poor 
long-term health-related quality of life (HRQoL). There are limited data 
describing long-term outcomes of critically ill coronavirus disease 
2019 (COVID-19) patients.
Objectives. We aimed to compare 1st and 2nd waves critically ill 
COVID-19 survivors in terms of long-term health consequences and 
HRQoL.
Methods. This prospective study involved critically ill COVID-19 survi-
vors admitted to Intensive Care Medicine Service of a University Hos-
pital in Portugal, during the 1st and 2nd waves, (March to May 2020, 
October to December 2020, respectively). Patients with ICU length 
of stay (LoS) ≤ 24  h, terminal illness, major sensory loss or inability 
to communicate at assessment time were excluded. All participants 
were assessed by a telephone follow-up evaluation performed 1 to 
3  months after hospital discharge. HRQoL was explored by EuroQol 
five-dimension five-level questionnaire (EQ-5D-5L) and visual ana-
logue scale (EQ-VAS). This study reports preliminary results of the 
ongoing multidisciplinary longitudinal project.
Results. A total of 90 patients were included (n = 30-1st 
wave/n = 60-2nd wave), with a median age of 64,5  years, most 
being male (60%), with a median SAPSII score of 34, without differ-
ences between groups. The most frequent comorbidity was arterial 
hypertension (58.9%), being more frequent in the 1st wave (73.3% 
vs. 51.7%, p = 0.049). Invasive Mechanical Ventilation (IMV) (86.7% 
vs 31.7%,p = 0.001), deep sedation (86.7% vs 31.7%, p = 0.001) and 
neuromuscular blockade (79.3% vs 28.3%, p = 0.001) were more fre-
quently used in the 1st wave. ICU and hospital LoS (median 35.5 vs 
7  days; p = 0.001; median = 79.5 vs 22  days, p = 0.001; respectively) 
were longer in the 1st wave. First wave’s patients reported more prob-
lems in self-care (43,3% vs 36,7%), daily life activities(83,3% vs 76,7%), 
pain/discomfort(73,3% vs 63,3%) and anxiety/depression (73,3 vs 70%) 
of the EQ-5D-5L domains, but not reaching statistical significance. 
However, the 2nd wave patients had a worse self-perception of HRQoL 
(median 70 vs 35, p = 0.001) on EQ-VAS. Fatigue, sleep disorders and 

dyspnea were the most frequent self-reported symptoms, without dif-
ferences between the two groups.
Conclusion. Firstwave critically ill CoVID-19 survivors reported more 
problems in most of the domains evaluated in EQ-5D-5L compared to 
the 2nd wave patients, but 2nd wave patients had a worst perception 
of their HRQoL, which could be explained by an early discharge in this 
wave. Moreover, larger studies are needed to understand risk factors 
and, namely in ventilation support, sedation and use of NMBAs, that 
may impact health-related outcomes for long-term QoL impairment 
and an organized post-intensive care follow-up structure is fundamen-
tal to improve COVID-19 survivors long-term outcome.
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Introduction. Liver transplantation (LT) is the only effective treatment 
for end-stage liver disease. Advances in peri-operative care have led 
to an expansion in the annual number of liver transplants undertaken. 
Clinical activity is set to increase with the introduction of the national 
opt-out scheme. In tandem, recipients will have a greater risk profile 
given an ageing population and the rise of non-alcoholic fatty liver dis-
ease. This will place a greater strain on intensive care (ICU) resources, 
so investigating factors that increased bed utilisation are important to 
determine.
Objectives. To investigate factors contributing to ICU bed utilisation 
in patients admitted to a single ICU post LT over an 8-year period.
Methods. Retrospective analysis using the ICNARC dataset of all con-
secutive adult liver-only transplants from 1st January 2012 to 31st 
December 2019 at Addenbrooke’s Hospital, Cambridge.
Results. 690 patients were included (males 437, females 253) with a 
median age 56.4 years (range 17.4–73.9 years) and admitting APACHE 
score 15 (range 0–31). The number of LT at this centre increased annu-
ally (Fig.  1a). 427 patients (61%) were admitted to ICU out of hours 
(2000–0800), with an additional 142 patients (21%) admitted between 
1600–2000 (Fig. 1b). Median duration of level 0 and 1 care was 0 days. 
Median duration of level 2 care was 1  day (range 1–13), and level 3 
care was 2 days (range 0–53). In keeping with this, median duration of 
advanced respiratory support was 2 days (range 0–53). Most patients 
did not require advanced cardiovascular or renal support. The median 
ICU length of stay (LOS) was 2 days (range 0–58.9). LOS was strongly 
correlated with advanced respiratory, basic cardiac, and gastrointesti-
nal support, and weakly correlated with age, sex, and APACHE II score 
(Fig. 1c). 8 patients died during the ICU admission. The remainder were 
discharged to high dependency level care (598 patients) or the ward 
(84 patients). Patients discharged to HDU left ICU faster (Fig. 1d).

Conclusion. Increasing LT activity increases demands on ICU 
resources. Advanced respiratory support heavily influences ICU LOS. 



Page 12 of 260 ﻿ICMx  2021, 9(Suppl 1):50

Several LT centres are now advocating a fast-track extubation strategy 
and have demonstrated physiological and resource benefit. Adoption 
of this approach in our centre could significantly reduce LOS given the 
projected rise in LT. However, the proportion of LT that arrive on ICU 
between 2000–0800 may reduce the number of eligible patients. Age 
and APACHE score did not influence LOS suggesting that intra-opera-
tive factors such as graft function and blood loss have a greater impact 
on post-operative trajectory.
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Introduction. Traumatic memories have been described in survivors 
of critical illness, but little is known about long-term psychological 
impairments and its impact on health-related quality of life (HRQoL) 
following discharge from Intensive Care Medicine (ICM) in COVID-19 
patients.
Objectives. To assess memories in survivors of severe COVID-19 
and to identify stressor factors in critically ill patients, as well as their 
impact on HRQoL after discharge.
Methods. We retrospectively analyzed clinical hospital data of severe 
COVID-19 survivors admitted to the Intensive Care Department of an 
University Hospital between 21 March and 13 May 2020. Follow-up 
evaluation was performed between the 2nd and the 6th month after 
hospital discharge. Patients were asked to recall items from a checklist 
of possible memories from the ICU Memory Tool (ICU-MT) and HRQoL 
was explored by EuroQol five-dimension five-level questionnaire (EQ-
5D-5L). This study reports preliminary results of a multidisciplinary lon-
gitudinal project.
Results. Fifty-nine patients were included, 66% men with a median 
age of 65 (IQR 55–74) years. Invasive mechanical ventilation (IMV) was 
performed in 75% (median 20 days, IQR 16–45) and ICM length of stay 
was 21 (IQR 9–49) days. Follow-up evaluation occurred a median of 
105 days after hospital discharge (IQR 81–128). Any type of memories 
was described in 81%. Factual memories were reported in 73% and 
emotional memories in 64%. Delusional memories were described in 
56% of patients (39% reporting nightmares, 24% guessing that peo-
ple were trying to hurt them and 19% presenting visual or auditive 
hallucinations). Patients with ICM stay memories were younger (63 
vs 76 years, p = 0.008). Patients with delusional memories had higher 
SAPS II score (42 vs 28, p = 0.022) and nightmares during ICM stay 
occurred more frequently in difficult to wean patients (65% vs 36%, 
p = 0.036). No difference was observed between delusional memories 
and occurrence of nosocomial infections, intensive care length of stay, 
duration of deep sedation or support with extracorporeal membrane 
oxygenation. Panic sensation experience was associated to sleep dis-
orders (29% vs 5%, p = 0.017) and nightmares (36% vs 4%, p = 0,006) 
after discharge. In EQ-5D-5L, the group of patients with delusional 
memories reported higher incidence of anxiety/depression (67% vs 
50%), usual activities (76% vs 54%) and self-care (30% vs 27%) prob-
lems after hospital discharge in comparison to those without those 
type of memories, despite no statistically significant association.
Conclusion. Most critically ill COVID-19 patients described memories 
of their ICM stay, often of a delusional nature, and traumatic memories 
during ICM stay may be correlated with lower HRQoL 2 to 6  months 
after discharge. More studies are needed to understand delusional 
associated factors in critically ill patients and the association between 
those memories and psychological sequelae, affecting HRQoL after 
discharge.
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Introduction. Cardiogenic shock (CGS) is a common indication for 
admission to the Intensive Care Unit (ICU) and is associated with a 
high-mortality rate [1]. For patients with refractory CGS, mechani-
cal circulatory support (MCS) devices may offer an advantage over 
conventional management with vasopressors and inotropes alone 
[2]. There is however, limited guidance to aid decision making with 
regards to the use of MCS devices in this patient group [3]. Given the 
resource implications and the risk of complications associated with 
MCS, there is a pressing need to identify CGS patients at high risk of 
death towards whom MCS resources may be better directed.
Objectives. To describe the population of patients presenting to a 
large, regional ICU, at a tertiary care centre with cardiogenic shock; to 
identify factors associated with hospital mortality.
Methods. This was a retrospective evaluation of service involv-
ing patients admitted to the Royal Infirmary of Edinburgh’s gen-
eral intensive care unit between 1st January 2010 and 29th January 
2020. Approval was granted by the local Quality Improvement Team 
committee.
Patients with cardiogenic shock, of primary cardiac aetiology were 
identified from the WardWatcher ICU database. Continuous variables 
were summarised by mean and standard deviation or median and 
interquartile range as appropriate. Categorical variables were sum-
marised by proportion. Patients were stratified into those who died 
directly due to CGS and those who did not. Univariate and subse-
quent, stepwise multivariate analysis were carried out to identify fac-
tors independently associated with CGS-related in-hospital mortality. 
Statistics were performed in the computing environment R.
Results. 476 eligible patients were admitted during the study period; 
median age 63  years (IQR 53.75–72), 67.2% of the cohort was male. 
Acute myocardial infarction was the most common aetiology of CGS 
accounting for 67% of cases. Overall mortality was 57.1%, with risk 
of in-hospital mortality remaining stable across the 10  years. Sev-
eral factors were associated with cardiogenic shock related mortality 
(Table 1).
Table 1. Factors associated with cardiogenic shock mortality

Variable Non-CGS related 
mortality 
(n = 273)

CGS-related 
mortality 
(n = 203)

P value

Age 60 (52–69) 68 (58–75) < 0.001

APACHE score 25.0 (19.0–30.0) 28.0 (22.8–35.0) < 0.001

Severe cardiovascular 
disease

6.2% 13.9% 0.005

Lowest SBP in first 24 h 
(mmHg)

90 (79–95) 80 (62–95) < 0.001
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Variable Non-CGS related 
mortality 
(n = 273)

CGS-related 
mortality 
(n = 203)

P value

Average hourly urine 
ouput in first 24 h 
(ml)

54 (32–80) 17 (3–46) < 0.001

Highest H + in first 
24 h (mmol/l)

57 (46–68) 72 (56–96) < 0.001

Highest creatinine in 
first 24 h (µmol/l)

122 (84–179) 166 (119–228) < 0.001

Admission lactate 
(mmol/l)

3.1 (2.0–6.3) 5.8 (3.3–9.2) < 0.001

Highest noradrenaline 
dose in first 24 h 
(mcg/hr)

0.19 (0.03–0.37) 0.37 (0.21–0.62) 0.018

Lowest PaO2/FiO2 ratio 
in first 24 h

14.0 (10.0–21.2) 11.1 (8.3–15.9) 0.001

Multivariate analysis demonstrated those factors independently asso-
ciated with in-hospital mortality due to CGS to be age OR 1.04 (95% 
CI 1.01–1.07), hourly urine-output OR 0.98 (0.97–0.99) and admission 
lactate OR 1.12 (1.03–1.22).
Conclusion. In our population, CGS is associated with a high mortal-
ity rate, which has not improved with time. Age, admission lactate 
and urine output were all independently associated with CGS-related 
mortality in this cohort. In the future these findings may assist decision 
making with regards to the use of MCS devices, by identifying patients 
at a higher risk of death due to CGS who would benefit most from 
additional circulatory support.
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Introduction. To support intensive care unit (ICU) professionals in 
coping with difficulties associated with the COVID-19 health crisis, 
various supports have been proposed at national level. Profession-
als were offered support by psychologists (internal or external to the 
service) and telephone hotlines provided by psychologists or psy-
chiatrists. Healthcare professionals could also turn to their colleagues 
and superiors, and outside of work, to those around them, to discuss 
the difficulties they encountered. In addition, volunteers, directly or 
indirectly, supported the healthcare workers by offering free services, 
gifts, equipment or meals, and the population applauded the health 
workers for the work they did every evening during the first wave of 
the crisis.

Objectives. To develop optimal care, the objective of the PsyCOVID-
ICU research team was to estimate whether professionals have taken 
advantage of the supports available to them and to identify which 
supports are preferred by carers according to their professional 
category.
Methods. From 3 June to 21 December 2020, three online question-
naires (June, October and December) were offered in the intensive 
care units of 77 French hospitals. These questionnaires assessed per-
ceived stress [adapted versions of the PS-ICU (1) and Khalid (2) scales], 
and closed questions (availability and use) on the use of six supports.
Results. In June, 1941 ICU professionals agreed to participate in the 
study; in October 1595 professionals; in December 1348 professionals. 
Across the different times of the crisis, support from the hierarchy and 
volunteers were the least available supports, while support from the 
entourage was the most available. The availability of support remained 
stable throughout the crisis, except for the telephone hotline, whose 
availability increased between June and October (p = .004). When 
they were available, the most used supports were those of relatives 
and colleagues, while the least used were the telephone hotline and 
psychologists. The use of colleague, hierarchy, volunteer and relative 
supports decreased between June and December and between Octo-
ber and December; while the use of psychologists decreased between 
June and October and between June and December (all p < .05). How-
ever, there was no variation over time in the use of the telephone hot-
line. Despite a gradual decrease in the use of supports, the analyses 
reveal a significant increase in the level of perceived stress between 
the months of June and October (p < .001), and a significant decrease 
between the months of October and December, p < .001.
Conclusion. Despite the nnational establishment of supports and their 
availability, professionals made little use of the supports and seemed to 
prefer support from the known social environment. The hierarchy was 
one of the least available supports. Further studies are needed to identify 
the most effective supports for reducing the perceived stress associated 
with the health crisis.
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Introduction. Patients with very long stay in the ICU (> 30 d) have been 
shown to have a high mortality and morbidity during their ICU stay (Frie-
drich JO, Crit Care 2006). The need of ICU resources for such patients has 
been shown to be high and their exposure to stress, pain and dyspnoea 
during invasive respiratory weaning, invasive procedures, complications 
may be significant.
Scores such as SAPS or APACHE are of limited value in these patients 
(Suistomaa M, ICM 2002). Alternative outcome prediction models 
showed advanced age, immunosuppression and mechanical ventila-
tion for > 90 days to be risk factors for death in the ICU{Friedrich:2006 cd}. 
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However, they may be of limited help for decision making when ICU cli-
nicians are faced with questions of futility of their treatment for example 
in an old, transplanted patient before day 90. The aim of our retrospec-
tive study was to investigate the impact of 10 clinically significant param-
eters of organ dysfunction in order to predict ICU mortality of these 
patients at day 31 in the ICU.
Methods. A total of 138 cardiac surgical patients with ICU length of 
stay > 30 day were treated in our 16 bed ICU between 2016 and 2020 in 
our tertiary care centre. We compared utilisation of resources between 
survivors and non-survivors, a model including parameters of hemody-
namic, renal and respiratory support was created in order to enable clini-
cians to prognose ICU outcome at day 31.
Results. ICU mortality in patients with very long stay stay in the ICU was 
26%, length of stay did not differ clinically significantly between ICU sur-
vivors (55 days) and ICU non-survivors (52 days). Utilisation of resources 
differed significantly in regard to renal support 14.2 ± 17.4 for ICU survi-
vors vs. 23 ± 8.6 days of CVVHD for non-survivors. Of all the investigated 
parameters, only duration of norepinephrine support > 0,1 mcg/kg/min 
correlated significantly and clinically relevantly with ICU survival, mean-
ing that patients with NA support < 23 days had a predicted ICU survival 
of 82%.

Conclusion. In patients with very long stay in the ICU after cardiac 
surgery, length of stay in the ICU alone does not predict ICU outcome. 
However, utilisation of ICU resources is significantly increased in ICU 
non-survivors compared to ICU survivors. On day 31, clinically signifi-
cant doses of Norepinephrine support on less than 23 days in the ICU 
are highly predictable of ICU survival with 82% certainty in this popu-
lation. Among other factors, this may serve as an additional guide for 
clinicians in order to facilitate communication with patients and their 
families and avoid premature withdrawal of care.
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Introduction. ‘Psychological safety’ is the belief that one will be not 
humiliated or punished when asking questions, taking risks or voicing 
concerns within a team. Organisations need psychological safety to 
learn via error reporting1 and quality improvement2. It has been rec-
ognised as a driver of high-quality patient care in nursing literature3, 

but is understudied in intensive care. Following the burden placed 
on ICU staff by COVID-19, the promotion of psychologically safe 
workplaces will be key in ensuring patient safety and staff retention 
following the pandemic4. Here we present an assessment of psycho-
logical safety in the multi-disciplinary team of an adult ICU after the 
first COVID wave. This study is one of the first assessments of psycho-
logical safety in a UK ICU, and the first presented globally since the 
start of the pandemic.
Objectives. 1. To quantify overall psychological safety in our adult 
ICU’s MDT. 2. To investigate whether psychological safety varied based 
on a) profession b) time spent working in the unit
Methods. We investigated psychological safety of MDT members in 
the adult ICU at a university teaching hospital. Psychological safety 
was assessed using a validated 7 item survey5. Each item was quanti-
fied with a 7-point Likert scale (‘strongly disagree’ to ‘strongly agree’). 
Items assessed features of psychological safety including cultures of 
blame, willingness to help and perceptions of interpersonal risk. Staff 
were recruited anonymously without incentive October–November 
2020.
Results. 110 staff completed the survey, with 107 included after 
excluding those with poor understanding of survey items. These 
included 38 doctors, (36%, 8 consultants and 30 juniors), 57 nurses 
(53%, 28 staff grade and 29 senior banded nurses) and 12 other allied 
health professionals (11%).
Overall mean (± standard deviation) scores were 5.0 (± 1.5) for positive 
statements (higher scores = more psychological safety) and 3.0 (± 1.7) 
for negative statements (lower scores = more psychological safety). 
There was no significant difference between mean scores in positive/
negative statements for doctors, nurses or AHPs. Finally, we compared 
mean scores of all staff who had been part of the team for < 3 months 
against all others, allowing us to capture juniors temporarily rotating 
through the unit. There was no significant difference in mean scores 
compared to staff that had been on the team for > 3  months. Staff 
felt least psychologically safe when responding to “People on this 
team sometimes reject others who think in a different way”, with 40% 
agreeing.
Conclusion. After the first COVID wave, our ICU demonstrated a 
medium level of psychological safety6. There was no significant asso-
ciation between psychological safety and profession, or duration of 
working in the unit. However, our results suggest a rigidity of thought 
in at least some aspects of the MDT. These data highlight deficits in our 
working culture and provide a baseline from which to judge the effi-
cacy of future initiativess
We plan to use this data to inform further psychological safety inter-
ventions to address these deficits and ultimately correlate with clinical 
outcome measures.
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Introduction. Due to the coronavirus (COVID) pandemic, the need for 
medical assistance rose, since this virus has spread with ease due to its 
high transmissibility, (1). As a result, many hospitals began to receive 
a different patient profile in their intensive care units (ICU), serving 
mainly the most serious patients due to COVID. Thus, knowing this 
new patient profile is necessary to properly manage the ICUs (2,3)
Objectives. To compare the epidemiological profile of patients one 
year before and one year after COVID, in a referral hospital in Salvador.
Methods. Prospective cohort that evaluated secondary data of 
patients admitted in the ICU in a tertiary hospital between February 
2019 and February 2021. Patients were divided into 2 groups based 
on differences between one year before (group A) and one year after 
(group B) the start of the pandemic. Results were described using 
mean (standard deviation) or frequency (percentage). Differences 
between continuous variables were analyzed using T-test, while cat-
egorical variables were assessed using Chi2 test or Fisher’s exact test. 
This study was approved by the ethical and research committee.
Results. Of the 1,402 patients included in the study, 787 patients were 
in group A (56.1%) and 615 patients were in group B (43.8%). Group A 
had a mean age of 67 years (± 19), 54.6% were woman and the mean 
BMI was 25.6 kg/m2 (± 5.9). In addition, the group B had a mean age of 
63 ± 18 years, 51.1% were woman, the mean BMI was 26.6 ± 6 kg/m2 
and 110 patients (17.9%) had confirmed COVID. Regarding the ventila-
tory profile in the first hour of admission, respiratory failure increased 
from 1.4% to 38% (p < 0,001) and the need of mechanical ventilation 
increased from 4.4% to 11.9% (p < 0,001) in group B. The use of vaso-
pressors in the first hour of admission had an increase from 7.1% to 
10.7% (p < 0,022) in group B. The mean SAPS3 score increased from 
46 ± 12 points to 47 ± 12 points (p < 0,024) in group B. The mean dura-
tion of mechanical ventilation use increased from 5 ± 6 days to 10 ± 12 
(p < 0,001) in group B. As well, there was an increase in ventilator-asso-
ciated pneumonia (VAP) from 0.6% to 2.1% (p < 0,006).
Conclusion. In the population admitted after February 2020, a higher 
mean age and BMI were found. In addition, they presented a higher 
frequency of respiratory failure, the need for mechanical ventilation, 
the duration of use of this ventilation, and a greater use of vasopres-
sor. Furthermore, these patients had a higher score on SAPS3, and had 
more VAP. However, despite the change in the profile, mortality has 
not changed significantly.
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Introduction. Due to the COVID-19 pandemic, the world has seen an 
increase in demand for intensive care and material resources, as well 
as a reduction in health teams, as professionals are also affected by the 
pandemic. In this context, the possibility of classifying patients more 
accurately is extremely important, allowing resources to be allocated 
more efficiently. The prognostic scores, especially those that demand 
less technology, provide a valuable aid to medical decisions in low-
middle income countries.
Objectives. To develop a score that predicts the mortality of patients 
with COVID-19 upon hospital admission.
Methods. Multi-center, retrospective, observational cohort, which 
evaluated medical records of COVID-19 patients admitted in 6 ter-
tiary care hospitals in Brazil, from March 2020 to October 2020. 
Demographic, clinical, laboratorial, and outcomes data. Results were 
described using mean ± standard deviation or frequency (percentage). 
A binary logistic regression, backwards stepwise method, was used 
to assess the characteristics independently associated with hospital 
mortality. The optimal cut-off points for the continuous variables were 
determined with the Youden’s criteria. To assess the model calibration, 
the Hosmer–Lemeshow test was used. This study was approved by the 
ethical and research committee.
Results. There were 430 patients included in the analysis. Mean 
age was 63 ± 18  years; 257 (59.8%) were men, and mean BMI was 
29 ± 6 kg/m2. The prognostic predictive model included the following 
variables: age > 70  years, asthenia, hypertension, lactate > 1.08  mg/dl 
and respiratory rate > 20 incursions per minute. One point was attrib-
uted to the presence of each of these characteristics. Then, the model 
presented good accuracy for the prediction of mortality, with an AUC 
of 0.83 (CI 0.79–0.86), sensitivity of 77%, and specificity 76% at a cut-
off of more than two points, and good calibration, shown by the Hos-
mer–Lemeshow test, p-value 0.99.
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Conclusion. The COPS score is an accurate prognostic tool based on 
simple variables, readily available at the time of admission, compatible 
with the reality of limited resources, in low-middle income countries. 
We hope that it can assist the management of risks and the use of 
resources of COVID-19 patients.
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Introduction. The negative effects of the COVID-19 pandemic have left 
health professionals that work on the front line even more vulnerable to 
Burnout Syndrome. Understanding the determinants of this syndrome is 
essential to assist in its confrontation. It is known that spirituality partici-
pates in the phenomenon of coping, but its correlation with burnout has 
not yet been determined.
Objectives. To investigate the correlation between the Burnout Syn-
drome and the support of spirituality as a coping mechanism.
Methods. Observational cross-sectional study conducted between 
March and April 2020. Self-administered questionnaires were applied 
to health professionals in a general hospital in the state of Bahia, Brazil, 
containing the Oldenburg Burnout Inventory (OLBI) and the Beliefs scale. 
The scores were compared using Spearman’s correlation.
Results. There were included 102 professionals in our study, being 25 
nurses (24.5%), 24 doctors (23.5%), 13 physical therapists (12.7%) and 
38 nursing technicians (37.2%) who met the inclusion criteria during the 
study period, with mean age 22 ± 58 and prevalence of women (68.6%). 
The average of Beliefs was 1 ± 4 with 51 (50%) professionals obtaining 
the highest score. The OLBI average was 1,125 ± 3,375, with 90 (88.2%) of 
professionals at medium/high risk of developing burnout. There was no 
significant correlation between the scores (r − 13.5; 95% CI − 0.32–0.06; 
p = 0.174).

Conclusion. There is a high prevalence of religiosity and a high risk 
of burnout in our population. However, there was no significant cor-
relation between the two phenomena. Beliefs’ high marks may have 
impacted the analysis.
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Introduction. The negative effects of the COVID-19 pandemic 
have left health professionals that work on the front line even more 
vulnerable. Fear, stress and anxiety intensify physical and mental 
exhaustion, favoring the development of Burnout Syndrome. It is 
known that this is already a more vulnerable population, but the 
impacts of the current events are yet to be defined.
Objectives. To investigate the profile of the Burnout syndrome of 
health professionals who work on the front lines during the covid pan-
demic, and its determinants.
Methods. Investigate the profile of the Burnout syndrome of health 
professionals who work on the front lines during the covid pandemic, 
and its determinants.
Results. There were included 102 professionals in our study, being 25 
nurses (24.5%), 24 doctors (23.5%), 13 physical therapists (12.7%) and 
38 nursing technicians (37.2%) who met the inclusion criteria during 
the study period, with mean age 22 ± 58 and prevalence of women 
(68.6%). None of the demographic and comorbidity data was signifi-
cant in relation to differences in burnout rates. In this population, 80 
(78.4%) worked in the ICU. The data also point out that 18 (17.6%) of 
these have chronic disease while only 17 (16.7%) makes use of medica-
tion, 59 (57.8%) do not perform physical activities and 53 (52%) does 
not do nutritional monitoring. Most, 71 (69.60%), agree that during 
work they feel emotionally drained, in contrast, 96 (94.11%) partici-
pants consider the work a positive challenge. According to OLBI, 90 
(88.2%) professionals were at medium/high risk for burnout syndrome, 
and regarding the domains of Burnout, 75 (73.5%) were exhausted 
and 22 (21.5%) depersonalized.
Conclusion. The results show a high prevalence of the exhaustion 
component of Burnout in most of these professionals, despite having a 
low rate of comorbidities and low use of medications in general. Also, 
these data suggest that these professionals, despite being exhausted, 
are able to see a positive challenge at work.
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Introduction. COVID-19 pandemic spreads worldwide for more than a 
year. Beside the strongest health systems, many countries, like Maurita-
nia, don’t have material and human resources to take care of the most 
severe patients. Starting in October 2020 Mauritanian health ministry 
and World Health Organization (WHO) sent an international group 
of Spanish and French nurses and intensivists to evaluate the needs, 
organize and implement an adapted unit in order to face the crisis and 
share their experience in intensive care. A new 6 beds unit was created 
in Nouakchott, where this international group trains, develops and 
emulates intensive care culture among health care local providers.
Objectives. To assess the impact of this new ICU on mortality of severe 
Covid-19 patients requiring intensive care support in Mauritania.
Methods. We performed a prospective study to determine the mortal-
ity rate among inpatients adults in the new COVID ICU in Nouakchott, 
between 2020/12/31 and 2021/03/28. Mortality rate, demographic, 
respiratory support, adjunctive interventions, ICU length-of-stay data 
were collected.
Results. From 2020/12/31 to 2021/03/28, 27 patients were admitted 
and treated according to best practices and international guidelines. 
Overall mortality and among intubated patients was 67%. Data are 
reported in Table 1

N By status

Non-survivors Survivors

n (%) n (%)

Total population 27 18 (66.67) 9 (33.33)
Age
Years ± DE

57 ± 14.5 63.5 ± 17.5 51 ± 23

Male gender
n (%)

14 (51.85) 10 (55.55) 4 (44.44)

Median ICU length of stay
Days ± DE

7 ± 14 5 ± 9.75 17 ± 13

Intermitttent haemodyalisis
n (%)

4 (14.81) 2 (7.41) 2 (7.41)

Mechanically ventilated 
patients

21 14 (66.67) 7 (33.33)

Median length of Mechanical 
ventilation

Days ± DE

6 ± 8 5 ± 5.5 10 ± 10.5

Tracheostomy
n

4 2 2

https://doi.org/10.1164/rccm.200608-1184OC
https://doi.org/10.1164/rccm.200608-1184OC
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Table 1: Demographic, mortality, respiratory support, adjunctive inter-
ventions, ICU length-of-stay data
Mechanically ventilated patients’ mortality was ranging up to 100% 
before the intervention of the task force and decreased to 67%. Nev-
ertheless, mortality remains higher than reported in European ICUs, 
(actually slightly over 25% 1). Among several factors, management 
of infectious events could be a decisive element with an evident lack 
of hygiene’s procedures, microbiological diagnosis techniques and a 
short panel of available antimicrobials treatments with a high risk of 
resistance emergence. There are still many challenges to address to 
sustain a culture of modern intensive care in Mauritania after COVID 
crisis. Pursued political commitment seems to be necessary in order to 
warrant logistical supply and the training of dedicated staff. European 
teams of Grenoble Alpes, Annecy (France), Gran Canaria and Madrid 
(Spain) are uniting their efforts to pursue the support in the area of 
Mauritanian staff mentoring.
Conclusion. COVID-19 pandemic has highlighted resources and com-
petencies discrepancies triggering new areas of cooperation network.
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Introduction. Faced with the Covid-19 pandemic, with a high work-
load and under intense concern for the lives of patients, their own 
lives and that of their families, health professionals are in a condition 
of professional exhaustion that has led them to a mental and physical 
breakdown. Portrait of exhaustion, stress and fear, these profession-
als experience a condition of physical and psychological vulnerability, 
reflecting the triggering of the burnout syndrome.
Objectives. To evaluate the prevalence of burnout and psychologi-
cal support in health professionals working on the front lines of the 
pandemic.
Methods. Cross-sectional observational study carried out between 
March and April 2020. Self-administered questionnaires were applied 
to health professionals at a general hospital in the state of Bahia, Bra-
zil, seeking demographic and health information and the Oldenburg 
Burnout Inventory (OLBI), a scale validated for Burnout investigation.
Results. 102 professionals were included in our study, being 25 nurses 
(25.5%), 24 doctors (24.5%), 13 physiotherapists (12.7%) and 38 nurs-
ing technicians (37.3%) who attended the inclusion criteria during 
the study period, with a mean age of 22 ± 58 and a prevalence of 
women (68.6%). Of this population, it is noted that 80 (78.4%) work 
in the ICU. According to OLBI, 90 (88.2%) professionals had medium/
high risk for Burnout syndrome and, as for the Burnout domains, 75 
(67%) were exhausted and 22 (19%) depersonalized. Another fact to 
be highlighted is that 98 (95.5%) of the evaluated professionals do not 
undergo psychological counseling.
Conclusion. The results reflect a high propensity for the develop-
ment of Burnout Syndrome among health professionals, but in con-
trast there is a low rate of professionals in psychological counseling. 
Therefore, it is suggested that there is a possible impact on the devel-
opment of strategies aimed at disseminating the importance of psy-
chotherapy, emphasizing the importance of this self-care. Having 
hospital psychologists focused on the care of these professionals is a 
plausible alternative.
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Introduction. One of the biggest problems during the covid19 pan-
demic was the overcrowding of hospitals and the need to transport 
numerous critically ill patients elsewhere.
Objectives. We report the first case of a long inter-hospital double 
transport of COVID-19 severely hypoxic patients on a single vehicle.
Methods. The choice of the ambulance was dictated by the ability to 
support a second “field” stretcher. In addition to the standard set-up, 
were implemented 2 advanced multi-parameter monitors, 2 syringe 
pumps for continuous drug administration, 2 advanced pneumatic 
transport ventilators and an additional medical gas compartment with 
3 supplementary cylinders of 7 L of O2. The transportation team only 
consisted of an ambulance driver, an ICU nurse and an ICU doctor. To 
minimize SARS-CoV-2 aerosolization, the ambulance was set up with 
negative pressure by means of air expulsion systems from sanitary 
cells. Operators were fully protected with a full Tyvek suit, two pairs of 
gloves, boots and Turbo Fans Powered Air-Purifying Respirators with 
Helmets and Pro2000 PF10 filters.
Results. The patients we had to take over for the transfer were a 
59-year-old woman and a 65-year-old man, both hospitalized in a hos-
pital 125 km away from our CoViD19-ICU HUB Center. The estimated 
time was 2 h totally including the time for loading and unloading the 
patient. In an attempt to save oxygen during transport, we decided 
to set up non-invasive mechanical ventilation on both patients and 
sedated both with dexmedetomidine at dosages between 0.6 and 
0.8 mcg/kg/h. During the transport, the female patient showed a pro-
gressive decreasing of oxygen down to 60% FiO2 and minute volume 
ventilation of 16 L/min (less than 10 l/min of O2); male patient showed 
a progressive decreasing of oxygen down to 40% FiO2 and minute vol-
ume ventilation of 14 L/min (less than 7 l/min of O2) for SpO2 > 90%.
Conclusion. The oxygen requirement for the two patients was around 
40  L/min in spontaneous breathing with reservoir mask (at least 
4800 L, consider unforeseen events such as breakdowns or accidents). 
Optimizing the positive pressure ventilation and sedation, we reduced 
FiO2 on the basis of progressive lung recruitment and compliance 
optimization. Thanks to this strategy the overall consumption during 
the ambulance transport was of 2200 L of oxygen (less than half the 
expected need). Our case has shown that during an epidemic emer-
gency, multiple transport of critically ill patients with SARS-CoV-2 
infection on a single ground vehicle is feasible. This also allows savings 
in economic resources, time and a decrease in the number of opera-
tors exposed to a biological risk.

Reference(s)
1.	 7. Semeraro F, Gamberini L, Tartaglione M, et al. An integrated response to 

the impact of coronavirus outbreak on the Emergency Medical Services 
of Emilia Romagna. Resuscitation. 2020;151:1–2.

https://doi.org/10.1164/rccm.200608-1184OC


Page 19 of 260 ﻿ICMx  2021, 9(Suppl 1):50
	

2.	 6. Grasselli G, Pesenti A, Cecconi M. Critical Care Utilization for the COVID-
19 Outbreak in Lombardy, Italy: Early Experience and Forecast During an 
Emergency Response [published online ahead of print, 2020 Mar 13]. 
JAMA. 2020;10.1001/jama.2020.4031

3.	 5. https://​www.​cdc.​gov/​infec​tionc​ontrol/​basics/​trans​missi​on-​based-​
preca​utions.​html

4.	 4. Schilling S, Maltezou HC, Fusco FM, et al. Transportation capacity for 
patients with highly infectious diseases in Europe: a survey in 16 nations. 
Clin Microbiol Infect. 2019;21S:e1-e5.

5.	 3. http://​www.​aricar.​it/​wp-​conte​nt/​uploa​ds/​2018/​05/​Safety-​II-​WEB.​pdf.
6.	 2. Holmes JL, Brake S, Docherty M, Lilford R, Watson S. Emergency 

ambulance services for heart attack and stroke during UK’s COVID-19 
lockdown. Lancet. 2020 May 23;395(10,237):e93-e94.

7.	 1. Phua J, Weng L, Ling L, et al. Intensive care management of coronavi‑
rus disease 2019 (COVID-19): challenges and recommendations. Lancet 
Respir Med. 2020 May;8(5):506–517

000740 
Predictive value of the APACHE II and IV score for ICU mortality 
in critically ill patients with COVID‑19: a retrospective cohort 
study
L. Piccart1; J. Vandenbrande,2; J. Dubois,2; I. Callebout,2; B. Stessel,2
1Virga Jessa, Hasselt, Belgium; 2Anesthesie en intensieve zorgen, Virga 
Jessa, Hasselt, Belgium
Correspondence: L. Piccart 
Intensive Care Medicine Experimental 2021, 9(1): 000740

Introduction. Severity scores play a crucial role in comparing predicted 
versus observed outcomes, allowing evaluation of treatment and bench-
marking of ICU performance. Acute physiology and chronic health 
evaluation (APACHE) scoring systems are designed for ICU mortality pre-
diction. APACHE scoring systems are not validated in critically ill COVID-
19 patients. This study aims to assess and compare the predictive value 
of APACHE II and IV for ICU mortality in critically ill COVID-19 patients.
Methods. All adult patients with a laboratory-confirmed diagnosis of 
COVID-19 pneumonia admitted to the ICU of Jessa Hospital, Hasselt, 
Belgium between March 13, 2020, and October 17, 2020, were included 
in this retrospective, cohort study. APACHE II and APACHE IV scores 
were calculated within 24 h after admission. The performances of the 
APACHE scoring systems were evaluated by means of logistic regres-
sion models with ICU mortality as the dependent variable and one of 
the scoring systems as an independent variable. Discrimination for 
mortality was assessed by receiver operating characteristic curves. Ten-
fold cross-validation was used to obtain more conservative estimates 
of the discriminative abilities of the prediction tools. The Hosmer–
Lemeshow goodness-of-fit (HL) test was used to assess calibration.
Results. In total, 116 COVID-19 patients were admitted to the ICU 
between March 13, 2020, and October 17, 2020. 13 COVID-19 patients 
were excluded for various reasons, leaving 103 patients in the statis-
tical analysis of the overall population. Baseline characteristics are 
presented in Table 1. Table 2 shows the results of the cross-validated 
discriminative abilities and the HL test.
Conclusion. APACHE IV on admission provided the best discrimination 
and calibration for ICU mortality in critically ill COVID-19 patients com-
pared to APACHE II. Nevertheless, discriminative abilities of APACHE IV 
scores were only moderate (AUC 0.67) after correction for optimism.
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Introduction. Long term outcome of COVID-19 patients, in particular 
for those admitted to ICU is not completely known.
Objectives. To describe functional, respiratory and neuropsychologi-
cal long term outcome in a cohort of COVID-19 ICU patients.
Methods. In this prospective observational study, we enrolled hospi-
talized patients who were admitted to ICU with a diagnosis of COVID-
19 pneumonia, received invasive mechanical ventilation for > 72  h 
and were successfully discharged from ICU. Pre-admission Clinical 
Frailty scale (CFS) and Charlson Comorbidity Index was recorded. A 
multidisciplinary assessment was performed at 3  months after ICU 
discharge, including: CFS, Short Physical Performance Battery (SPPB), 
6  min walking test (6MWT), Medical Research Council (MRC) Scale, 
Handgrip Strength measurement. Respiratory function was evalu-
ated with Pulmonary Function Test, chest X-Ray and modified MRC 
(mMRC) dyspnea score. Hospital Anxiety and Depression Scale (HADS), 
Post-Traumatic Symptom Scale (PTSS-10) and Montreal Cognitive 
Assessment test (MoCA) were collected in order to investigate neu-
ropsychological outcome. Euroquality Five Levels Five Dimensions 
(HQ5D) was used in assessing self-reported quality of life.
Results. 111 patients were enrolled after ICU discharge from March 
to December 2020, 4 patients died after discharge and 17 (15%) were 
lost to follow-up. 90 patients were so evaluated at 3  months (see 
Table 1 for characteristics). Most of patients (60% of previously actively 
employed) resumed the previous job, and experienced no or minimal 
change in CFS (see table). In a multivariate analysis only pre-admission 
Charlson Index, but not age, sex or pre-admission CFS, is associated 
with relative increase of CFS (p < 0.001). Impaired muscular strength 
(Handgrip < 20 kg for females and < 30 kg for males or MRC < 56) was 
present in 39% of patients. 64% of patients presented a reduced 
functional capacity (6MWT < 400 mt, Dispnoea or desaturation dur-
ing 6MWT, SPPB < 10). 39% of patients had at least one positive neu-
ropsychological test suffering for anxiety, depression or post-traumatic 
stress disease symptoms or a neurocognitive impairment. 41% of 
patients suffered for persistent respiratory alterations (FEV1 < 80%, 
mMRC > 1 or a positive chest X-ray). Median HQ5D-VAS was 80 + 16%. 
In a multivariate analysis no variable is associated to self-reported 
quality of life except mMRC scale (p = 0.0019).
Table 1. Pre-admission patients characteristic and 3 Months Outcome. 
BMI: Body Mass Index; CFS: Clinical Frailty Scale. If not otherwise speci-
fied, data are represented ad n(%).

Age (yrs) 60 + 11

Sex M/F (%) 76/24%

BMI (kg/m2) (median + IQR) 28,8 + 5,2

Active workers (%) (60) 67%

Pre-admission CFS 1-Very Fit: 15 (17)
2-Well: 61 (67)
3-Managing Well: 14 (16)

Conclusion. Among our ICU COVID-19 cohort a most patients didn’t 
experienced a major worsening in clinical frailty. Nevertheless, a sig-
nificative part of them suffers for physical or neuropsychological 
sequalae at 3 months from discharge. No measured variable is inde-
pendently associated with self-reported quality of life except self-
reported dyspnea.
Functional and physical recovery seems to be encouraging; however, 
further evaluations and longer follow-up programs are necessary in 
order to monitor patients’ progression.
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Introduction. Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) infection can be associated with hyper immune response that 
may lead to acute respiratory distress syndrome (ARDS).[1] Various 
drugs have been used in the management of ARDS in SARS-CoV-2 
including antiviral and immunomodulatory agents.[2] Small number 
of studies show reduced mortality after intravenous methylpredni-
solone administration.[3, 4] The efficacy of IL-6 antagonists is unclear 
although there are published studies that support its positive effect on 
mortality.[5]
Objectives. The aim of this retrospective study was to compare dif-
ferent treatment strategies involving intravenous glucocorticoid 
Methylprednisolone and IL-6 antagonist Tocilizumab. The effect of 
these drugs on mortality and possible synergic role of tocilizumab 
and methylprednisolone in limiting the immune response leading to 
ARDS.
Methods. We conducted a single centre retrospective, observational 
study on patients with confirmed SARS-COV-2 infection who were 
admitted to a district general hospital intensive care unit (ICU) in Lon-
don between 20.8.2020 and 31.01.2021. Inclusion criteria were clini-
cal deterioration or lack of response to initial treatment (LDH ≥ 350 or 
CRP ≥ 75 and FiO2 ≥ 0.4). We divided patients into three groups: 43 of 
them received a minimum of one dose of Methylprednisolone (1  g/
day or 1/mg/kg/day), 24 patients received a minimum of one dose 
of Tocilizumab (380–800  mg depending on weight) and 13 patients 
received at least one dose of Tocilizumab and Methylprednisolone. The 
28-day mortality, median FiO2 and CRP levels on days 1 and 7 of treat-
ment were compared. Demographics amongst the groups were also 
observed.
Results. Of the 157 patients admitted to the ICU 80 met our inclu-
sion criteria. 28-day mortality in the Methylprednisolone group, Toci-
lizumab group and combined treatment group were 47%, 13% and 
23% respectively (p = 0.03). Mortality was highest in Methylpredniso-
lone group and lowest in patients only receiving Tocilizumab. There 
was no significant difference in ages amongst the groups. In all three 
groups patients were predominantly male between 60–79  years of 
age. Across the 3 groups 42%–50% patients were of white ethnicity, 
followed by ethnicities classified as other (23%–29%), Asian (13%–
23%) and Black ethnicity (7%–8%). The highest reduction in median 
FiO2 on day 7 was observed in the Tocilizumab group (55%, p < 0.01) 
followed by the Methylprednisolone group (50%, p < 0.01) and dual 
treatment group (33%, p = 0.02). Maximum reduction of median CRP 
levels was seen with Tocilizumab treatment (98%, p < 0.01).
Conclusion. From this observational study we conclude that Tocili-
zumab significantly reduces 28-day mortality and FiO2 requirements 
on day 7. It is also effective in suppressing inflammatory response 
measured by CRP reduction. Tocilizumab in combination with Methyl-
prednisolone is effective in reducing mortality and FiO2 requirements 
on day 7.
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Introduction. The long-term outcomes of COVID-19 patients who 
are discharged from the ICU are unclear. We investigated the effect 
of COVID-19 on lung structure, pulmonary function, exercise capacity 
and quality of life in patients discharged from ICU and medical wards.
Methods. A prospective single-centre study conducted on PCR con-
firmed COVID-19 patients who have been discharged from University 
of Health Sciences, Dr. Suat Seren Chest Disease and Thoracic Surgery 
Teaching and Research Hospital between the March 19 and Septem-
ber 1, 2020. Patients who were followed up on for more than 48 h in 
ICU and more than 72 h in medical wards were included in the study. 
Computed tomography scores, pulmonary function tests (PFT), 6-min 
walking distance and health related quality of life (assessed by SF-36), 
were compared between ICU and medical ward patients at 6 months 
after discharge.
Results. Seventy patients were included in the final analyses and 31 
of them were discharged from ICU. ICU patients had higher CT scores 
than non-ICU patients at admission (17 vs 11) and follow-up visits (6 
vs 0). Two-thirds of ICU patients had at least one abnormal finding on 
a follow-up CT. Advanced age (OR 1.08, 95% CI 1.02–1.15) and higher 
CT score at admission (OR 1.13, 95% CI 1.01–1.27) were risk factors 
for having radiological abnormalities on the follow-up CT. 90% of the 
patients discharged from the ICU had at least one persistent symptom. 
Impairment of PFT and 6-min walking distance were similar in both 
ICU and medical ward patients, and higher CT scores on the follow-up 
CT was associated with impairment of PFT.
Conclusion. A number of COVID-19 survivors could not fully recover 
6 months after discharge from hospital. COVID-19 survivors need sup-
port therapies during the recovery phase of the disease.
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Introduction. A digital intensive care unit (ICU) diary provides unique 
opportunities to gain insight into the perspective of family mem-
bers on the medical condition of the ICU-patient throughout the ICU 
admission. We aimed to explore if there is a concordance between 
family members of ICU-patients and healthcare staff in the interpreta-
tion of the patient’s medical condition. Furthermore, we looked into 
the satisfaction of family members with ICU care.
Methods. The retrospective multiple-case study was executed in an 
tertiary teaching hospital in the Netherlands.
Data was retrieved from digital ICU-diaries, medical records and the 
European quality questionnaire (euroQ2). The first two sources pro-
vided both qualitative and quantitative data, the latter solely quantita-
tive data. Diary entries and medical records were scored as negative, 
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stable or positive. The Linguistic Inquiry and Word Count (LIWC) pro-
gram was used to quantify the emotional content of the diary notes. 
Substantial changes in the patient’s medical condition were objecti-
fied with the Sequential Organ Failure Assessment (SOFA) score. Two 
to four weeks after ICU discharge or death, family members received 
the euroQ2 questionnaire.
Results. We included ten family members, representing ten ICU-
patients. A total of 109 diary notes were used in the analysis. Health-
care staff and family members agreed on the ICU-patient’s medical 
condition in 67,9% of the cases. Family members seem to be more 
positive compared to healthcare staff. The interrater reliability for the 
two groups was Kappa 0,426, indicating a moderate agreement. Based 
on the euroQ2 questionnaire, families were satisfied with the overall 
quality of ICU care and with the given information.
Statistically significant more negative (positive) emotions were used in 
negative (positive) diary notes. A substantial increase (decrease) in the 
SOFA score correlated with a negative (positive) score given by health-
care staff for that day.
Conclusion. There is a moderate agreement between family mem-
bers of ICU-patients and healthcare staff in the interpretation of the 
patient’s medical condition. Satisfaction with ICU care does not seem 
to be influenced by disagreements in the patient’s medical condition. 
Further research should be executed to confirm these results

000786 
Telemedicine in the Brazilian Unique Health System (SUS) 
during the Covid‑19 pandemic—an experience report
D. Cunha Birriel1; HM. Constant1; MC. Cotta Matte1; VC. Jacovas,1; S. Stiehl 
Alves1; FC. Cabral,1
1Proadi‑sus, Moinhos de Vento Hospital, Porto Alegre, Brazil
Correspondence: D. Cunha Birriel 
Intensive Care Medicine Experimental 2021, 9(1): 000786

Introduction. The Covid-19 pandemic has impacted global health 
systems. Admissions in intensive care units increased significantly, 
leading to an emergency health crisis in Brazil. It exposed the scar-
city of resources, mainly of health care providers trained in critical 
care. In this context, telemedicine emerges as an important alter-
native in the health care sector to support critical global health 
situations.
However, studies on covid-19 pandemic and telemedicine in the ICU 
setting are still scarce. Thus, we highlight the importance of studies 
that discuss the applicability of this resource for critically ill patients.
Objectives. Describe the experience of a hospital of excellence, Hospi-
tal Moinhos de Vento (HMV), using telemedicine to qualify COVID ICUs 
in regions with shortage of critical care specialists.
Methods. Retrospective, descriptive study with data collection from a 
secondary source, nested in the program qualification of assistance in 
ICUs.
Covid ICUs from all over Brazil were selected by the Ministry of Health, 
through the SUS Institutional Support Program, and divided between 
5 centers of excellence. The HMV was responsible for 8 ICUs, defined 
as remote centers. Daily videoconferences were held between cent-
ers and the HMV intensive care physician. Both centers used the same 
platform to access and record patient data and recommendations. 
Remote centers were responsible for entering patient data on admis-
sion as well as removing it after discharge or death. HMV was respon-
sible for recording the discussion of cases and the recommendations 
given. The physician directly responsible for the patient was free to 
decide whether or not to accept the recommendations, but it was 
mandatory for the remote centers to acknowledge them through the 
platform.
Results. Each ICU had an average of 18 beds for Covid-19 patients. 
The program carried out a total of 3075 consultations for more than 
700 patients. Altogether, more than 4000 recommendations were 
made, of which approximately 70% were accepted by the remote 
centers. Regarding the profile of the patients, 58% were male and the 
median age was 62 years (IQ 25–75:50–72). The median ICU stay was 
9 days (IQ 25–75: 6–16) and ICU mortality was 49,1%. The physicians 

at the remote centers reported a positive and beneficial perception 
regarding participating in tele-rounds.
Conclusion. Pandemics pose unique challenges for health care deliv-
ery. Our experience illustrates that while telemedicine in the ICU envi-
ronment does not solve all challenges, it can provide rapid access to 
specialists who would not be available in person.
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Introduction. The current Coronavirus Disease 2019 (COVID-19) 
pandemic has placed enormous strain on health systems worldwide. 
The availability of ICU beds in Belgium is high with 15.9 beds per 
100.000 inhabitants 1. Nevertheless, we were forced to implement a 
critical care triage system to allocate the scarce mechanical ventilators 
towards patients most likely to benefit from them 2. Therefore, some 
patients received a do-not-intubate code at admission to Intensive 
Care Unit (ICU).
Objectives. Our goal was to compare patient characteristics, applied 
therapies and outcomes between ICU patients with full code and ICU 
patients with a (DNI)-code.
Methods. All adult patients admitted to ICU of JESSA hospital, Has-
selt, Belgium with a laboratory-confirmed COVID-19 pneumonia 
between March 13th 2020 and October 17th 2020 were included in 
his retrospective, cohort study. Data covering patient demographics 
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and medical history, disease severity, applied therapies, laboratory 
results and clinical outcomes were prospectively collected and retro-
spectively reviewed. Categorical variables are presented as frequency 
(%) and groups were compared using Fisher’s exact test. Continuous 
variables are presented as median with interquartile range and groups 
were compared using Wilcoxon rank sum test.
Results. From March 13th until October 17th 2020, 116 COVID-19 
patients were admitted to the ICU. Thirteen COVID-19 patients were 
admitted for other reasons than pneumonia, resulting in 103 patients 
for final analysis (Figure  1). Baseline demographics, medical history 
and clinical characteristics at admission to ICU, stratified for code, are 
presented in Table 1. Older age, female gender, history of malignancy, 
higher clinical frailty index and apache IV score were significantly 
more present in the DNI-group (Table 1). Outcomes stratified for code, 
are presented in Table 2. Mortality and sepsis were respectively posi-
tively and negatively associated with a DNI-code (table2). Mortality in 
patients admitted to ICU with a DNI-code was 68.7%.
Conclusion. Mortality in patients admitted to ICU with a DNI-code is 
very high. Policy makers and Intensive care doctors should discuss the 
admission policy to ICU of this patient group in terms of cost–benefit 
ratio.
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Introduction. The importance of the human factors are essential for 
the success of a team, but they are not readily measurable or appreci-
ated. The goal of this study was to evaluate the individual perceptions 
of the experience associated with the work in a novel Intensive Care 
Unit: Neoclassic-ICU (NICU), in Porto, Portugal, in a context of the SARS 
CoV-2 pandemic, in March 2020.
Methods. A questionnaire with 110 items was made to the health pro-
fessionals involved in the ICU (doctors, nurses and operational assis-
tants (OA)). The Safety Attitudes Questionnaire (SAQ)—Short Version 
2006 PT was integrated in this evaluation, as well as an adaptation 
of the TeamSTEPPS Team Work Attitudes Questionnaire (T-TAQ). The 
principles of the Declaration of Helsinki have been observed. Each par-
ticipant consented to the use of the data, on a voluntary basis, guaran-
teeing its confidentiality and anonymity. The results were examined by 
means of descriptive analysis (Microsoft Excel software).
Results. Among the 76 participants, 43 (56.6%) responded to the 
survey: 47% doctors, 28% nurses and 26% AO. The medical team con-
sisted of Hospital Assistants, Trainees in Anesthesiology and a Gradu-
ate Hospital Assistant with a specialty in Anesthesiology and Intensive 
Care Medicine. The nursing team came entirely from the operating 
room, being mostly anesthesiology nurses. A substantial part of the 
AO team were inexperienced in Intensive Care.

The predominant feeling at the time of joining the team was one of 
trust, linked to the acquaintance of the team members and the ease of 
communication.
During the months of March and April, responses to SAQshort PT were 
positive (score > 75) in 4 of the 6 domains evaluated: teamwork (89), 
safety climate (80), job satisfaction (91), perception of management 
(85).
Non-technical skills were assessed by adapting the T-TAQ with positive 
responses in all 5 domains assessed: communication, team work, work 
coordination, leadership and decision making. It should be noted that 
communication between team members was facilitated by sharing 
the same mental model (score of 81.5).
The feelings perceived during the trajectory at the NICU were: com-
panionship (93%), responsibility (88%), sense of mission (81%) and 
togetherness (79%). The predominant form of emotional compen-
sation was the mutual support of professionals (95%), as well as the 
sense of mission (72%).
After the closure of the NICU, there was a perception of a change in 
individual and team behaviors, with a notion of professional growth 
(94%).
Conclusion. The fragile structural conditions of this novel ICU, the 
insecurity and fear in the face of the clinical challenge of the unknown, 
as well as the inexperience of part of the team in intensive medicine, 
were supplemented by a team spirit, in which leadership, confidence, 
resilience, sharing and communication generated a positive integra-
tive experience. The participation in the implementation and organi-
zation of the NICU motivated a behavioral change in the professionals 
involved. As a future investigation, the same survey will be applied to 
the team of professionals involved in the same unit, in a later period.
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Introduction. Presence of sarcopenia causes prolonged mechanical 
ventilation and intensive care unit (ICU) stay, in critically ill patients. 
Sarcopenia is common in patients with COVID-19 who are admit-
ted to the ICU. Cross-sectional muscle area measurement calculated 
from thoracic tomography imaging is a method to evaluate pres-
ence of sarcopenia.
Objectives. In our study, we aimed to investigate the prognostic 
value of the muscle and Fat Tissue Volume Measurements which 
are calculated from the chest CT images taken at ICU admission in 
COVID-19 pneumonia patients, in terms of duration of mechanical 
ventilation, ICU stay and the rate of mortality.
Methods. After ethical committee approval, adult patients who 
were admitted to the Hacettepe Hospital Anesthesia Intensive Care 
Unit between August 2020 and February 2021, with positive COVID 
PCR and respiratory distress were included into the study. Patients 
who did not have chest CT imaging before ICU admission or who 
did not have sufficient image quality were excluded from the study. 
The demographic data of the patients, laboratory parameters, 
admission APACHEII, SOFA, NUTRIC scores, durations of mechani-
cal ventilation, ICU and hospital stay, rates of mortality at 28 and 
90  days were recorded from the hospital data system. Chi-Square 
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Tests, Mann–Whitney U tests, Spearman correlations, multivariate 
binary logistic regression tests were used for statistical analyses.
Results. A total of 139 patients (55 female, 84 male) were included 
into the analysis. The median duration of mechanical ventilation 
was 7 (0–121) days, ICU stay was 17 (1–132) days, and the 90-day 
mortality rate was 43% (Table 1). There were no statistically signifi-
cant correlations between the measurement of the muscle/fat tis-
sue volume and the NUTRIC score, the durations of the mechanical 
ventilation, ICU or hospital stay. We found significant correlations 
between NUTRIC score and the duration of invasive mechanical ven-
tilation (p < 0.01, r = 0.364), ICU stay (p = 0.011, r = 0.216), the preal-
bumin value on the 14th day (p < 0.01, r = 0.496). The NUTRIC score 
(B = 0.558, p.026) and SOFA score (B = 0.760, p.001) at admission 
day were independent predictors of mortality.
Conclusion. The measurements of muscle and fat tissue volume 
from chest CT images don’t have prognostic value for predicting 
duration of mechanical ventilation, ICU stay and mortality whereas 
NUTRIC score is a predictor for mortality in critically ill COVID-19 
patients.
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Introduction. In critical illness lactate is a marker of stress and 
strongly correlates with severity. Accordingly, lactate is part of the 
initial evaluation of emergent patients and lactate clearance has 
been used to evaluate initial therapy.
The evaluation of lactate clearance as a prognostic marker usually 
rely on only a two point difference, and this approach may miss 
important variations (either an increase or a decrease in lactate) 
occurring during the initial approach to the patient.
Objectives. Evaluation of lactate variation during the whole first 
48 h of treatment as a prognostic marker of all cause Intensive Care 
Unit (ICU) and Hospital mortality.
Methods. Retrospective, cohort study. All patients admitted 
for > 48 h to a mixed ICU between 01/2017–03/2019 were screened. 
Those with ≥ 2 lactate samplings, of which at least one > 2  mmol/L 
measured during the first 24  h of the ICU admission, were segre-
gated for further analyses. The trend of all lactate determinations 
during the first 48 h of ICU stay, according to the time of sampling, 
was computed for all included patients.
A logistic regression model (LogR) with a forward stepwise selection 
of factors and a Neural Network Analysis with Multilayer Perceptron 
(MLP) were performed including the variables: maximum lactate in 
either the first 24  h or 48  h and the lactate trend. Area under the 
Curve (AUC) were plotted for each model.
Results. We screened 2205 ICU admissions of which 358 were 
selected. The mean age was 68.3 ± 14.5 and 55% were male, mean 
SAPSII score 50 ± 17.9, and 115 (32.1%) died in the hospital, of which 
71 (19.8%) in the ICU.

Both the LogR and MLP models performed well for predicting the 
in-hospital mortality, including only these two indicators, with AUC 
slightly higher than SAPS II, as shown in Fig. 1 and Table 1.

In the neural network the activation function was Sofmax, which used 
70% of cases for training and 30% for testing. In this model, the lactate 
trend proved to be the most informative variable. (Table 2)
Conclusion. In critically ill patients with lactate ≥ 2 mmol/L on admis-
sion, the lactate trend in the whole first 48 h of admission along with 
its maximum value was strongly predictive of in-hospital mortal-
ity (similar to SAPS II). This easy to calculate value may help to iden-
tify patients with a high risk of death and to guide the therapeutic 
approach.
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Introduction. In SARS-CoV-2 patients who need Intensive Care 
(ICU), the condition is associated with a mortality ranging from 10 
to 40–45%, with a catastrophic increase in morbidity and mortality 
in case of sepsis. We hypothesized that IgM and IgA enriched immu-
noglobulin may support the sepsis-related phase improving patient 
outcome.
Methods. We have conducted a retrospective case–control study on 
47 consecutive patients admittedto our ICU; at the admission, patients 
received therapy with anticoagulants (heparin sodium) besides the 
standard supportive treatment. We decided to add IgM and IgA 
enriched immunoglobulin to the standard therapy. Patients receiving 
IgM and IgA enriched immunoglobulin were compared with patients 
with similar baseline characteristics and treatment, receiving only 
standard therapy.
Results. The mortality resulted significantly higher in patients with 
standard therapy (56.5 vs. 37.5%, p < 0.01). At day 7, the death prob-
ability was 3 times higher in this group. Variable life adjustment dis-
play (VLAD) was 2.4 and – 2.2 (in terms of lives saved in relation with 
those expected and derived from Simplified Acute Physiology Score 
II), respectively in the treated and not treated group.
Conclusion. The treatment based on IgM and IgA enriched immu-
noglobulin infusion seems to give an advantage on survival to SARS-
CoV-2 severe infection
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Introduction. Patients who survive an Intensive Care (ICU) stay are left 
with significant psychological, social and physical morbidity follow-
ing discharge. Poor preparation for discharge and poor psychological 
support contribute to this, with a lack of specific support for ICU survi-
vors between ICU and hospital discharge being identified by patients 
and their families. The InS:PIRE (Intensive care Syndrome: Promot-
ing Independence and REcovery) programme seeks to improve long 
term outcomes for ICU patients following hospital discharge. The 
Realistic Medicine’s Value Improvement Fund has successfully funded 
2  years of a new role, the Recovery co-ordinator, developed to sup-
port ICU survivors and families in this period between ICU and hospital 
discharge.

Methods. All ICU patients are visited on the wards as many times as 
required by the recovery co-ordinator on site. The interventions 
provided are tailored to each patient, and take multiple forms: from 
leaflets to explain to the patient why they are feeling how they feel, or 
struggling with for example sleep, to links to a national peer support 
group of other ICU survivors, including onwards referrals for therapies, 
and orientation tools for patients to help remind them what has hap-
pened to them so far in their patient journey. Patients’ hospital anxiety 
and depression scores are assessed, as well as a patient-centred con-
cerns checklist and EQ5D heath scoring questionnaire reflecting func-
tional impairment.
73 patients’ data, reflecting all ICU survivors who engaged with the 
recovery coordinator between November 2019 and February 202, was 
accessed, including paper and electronic notes taken by the recovery 
coordinator on their visit, as well as their paper and electronic medical 
records.
Results. Patients median self-assessed health score (out of 100) was 
50, their median hospital anxiety and depression scores (out of 21) 
were 9 and 7 respectively—with a score of 8 being suggestive of a 
mood disorder. Patients on the EQ5D questionnaire report a median 
value of “moderate” impairment in the fields of self-care, mobility and 
ability to undertake their usual activities, and “slight” levels of pain and 
anxiety. The median number of interventions for each patient was 3.
Conclusion. A low median health score amongst ICU survivors, along-
side median depression and anxiety scores around the 8/21 cut off 
score suggestive of mood disorder demonstrate quantitatively the 
need for the role of the recovery co-ordinator, adding to qualitative 
feedback from previous ICU survivors’ experiences. Reassessment of 
returning survivors to the InS:PIRE programme will further demon-
strate the value added by this role in addressing the significant issue 
of post ICU morbidity commonly referred to as Post Intensive Care 
Syndrome (PICS). Further feedback from IN:SPIRE programmes will 
provide an opportunity for tests of change within the Recovery Co-
ordinator role, with an aim to improve the outcome measures associ-
ated with the psychological, physical and social consequences.
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Introduction. Chronic critical illness (CCI), a serious and a growing 
healthcare problem all over the world, has been defined as prolonged 
ICU stay with persistent organ dysfunctions leading to higher mor-
bidity and mortality rates (1). CCI patients have additional problems 
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such as myopathy, neuropathy, malnutrition, immunosuppression, 
persistent infections, brain dysfunction, delirium, neuroendocrine 
and hematologic disorders, anxiety and depression. Of patients on 
mechanical ventilation, 10% develop CCI (2).
Objectives. We aimed to investigate the presence of CCI in critically-ill 
COVID-19 patients and to evaluate and compare clinical findings and 
outcomes of critically-ill COVID 19 patients with and without CCI.
Methods. Patients with laboratory confirmed COVID-19 diagnosis who 
were admitted our ICU between 21st March 2020 and 21st March 2021 
were retrospectively evaluated. CCI was defined as a length-of-ICU stay 
(LOS) of ≥ 14 days with persistent organ dysfunction on the 14th day of 
ICU admission, defined as a cardiovascular SOFA score ≥ 1 and score in 
any other organ system ≥ 2 on day 14 of ICU admission (1).
Results. 328 patients were admitted during the study period. 109 
(33.2%) of them met with the CCI criteria. There was no difference in 
terms of sex and comorbidities between patients with CCI and others. 
Patients with CCI were older (p = 0.04), were more frail on admission 
(p < 0.01), had higher APACHE II and SOFA scores (p < 0.001) and had 
lower PaO2/FiO2 ratio (p < 0.01). The rate of IMV requirement, presence 
of septic shock on admission and steroid use during follow-up were 
higher in patients with CCI (p < 0.01). Patients with CCI had longer ICU 
and hospital LOS than patients without CCI (p < 0.01). ICU and hospital 
mortality rates were higher in patients with CCI than others (p < 0.01). 
Binary logistic regression analysis revealed that each point increase 
in APACHE II score (OR 1.04, 95% CI [1.00–1.08]) and septic shock on 
admission (OR 2.07 [1.06–4.09]) were the independent predictors 
for CCI when adjusted for age, ECOG, CFS, PaO2/FiO2, IMV and septic 
shock on admission.
Conclusion. Current study showed that chronic critical illness was 
present in about one third of the critically-ill COVID-19 patients, which 
was more than previously reported (2). Mortality is significantly higher 
in chronic critically ill patients.
Table: General characteristics of patients with chronic critical illness 
and others.
*median [IQR], Ϯon admission, text in bold in p value indicated statisti-
cal significance.

Total, n = 328 CCI, n = 109 Others, n = 219 p value

Age* 66 [55–76] 67 [60–78] 64 [54–74] 0.04

Male sex, n (%) 214 (65.2) 70 (64.2) 144 (65.8) 0.78

Comorbidities, n (%)

Hypertension 173 (52.7) 61 (56.5) 112 (51.4) 0.38

Diabetes 117 (35.7) 40 (37.0) 77 (35.3) 0.75

Cardiac disease 110 (33.6) 41 (38.0) 69 (31.8) 0.26

Chronic lung disease 56 (17.1) 23 (21.3) 33 (15.1) 0.16

ECOG* 1 [0–2] 1 [1–3] 1 [0–2] 0.02

CFS* 3 [2–6] 4 [3–7] 3 [2–6] < 0.01

APACHE II* 15 [12–19] 17 [14–22] 14 [11–18] < 0.01

SOFA* 4 [3–6] 5 [3–7] 3 [2–5] < 0.01

PaO2/ FiO2Ϯ* 144 [111–214] 129 [98–172] 160 [120–232] < 0.01

IMVϮ, n (%) 133 (40.5) 81 (74.3) 52 (23.7) < 0.01

IMV, days* 11 [3–20] 17 [10–25] 4 [2–9] < 0.01

AKIϮ, n (%) 70 (21.3) 30 (27.5) 40 (18.3) 0.14

Septic shockϮ, n (%) 49 (14.9) 26 (23.9) 23 (10.5) < 0.01

ICU LOS*, days 11 [5–18] 24 [18–33] 7 [4–11] < 0.01

Hospital LOS*, days 19 [13–32] 25 [32–44] 14 [10–23] < 0.01

ICU mortality, n (%) 106 (32.3) 59 (54.1) 47 (21.5) < 0.01

Hospital mortality, n (%) 111 (33.8) 59 (54.1) 52 (23.7) < 0.01
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Introduction. A subset of critically-ill patients who are discharged 
from ICU suffer from post intensive care syndrome and they are at 
higher risk for mortality and for poor quality of life compared with 
general population. One fifth of ICU survivors pass away in the first 
year of discharge (1). Therefore, to improve post ICU outcomes, more 
information is needed on risk factors for mortality in ICU survivors.
Objectives. We aimed to define short and long-term mortality in dif-
ferent times in ICU survivors and to evaluate whether admission rea-
son is related with mortality.
Methods. Patients admitted to our ICU between 1st January 2007 
and 1st July 2015 were included in the study. We retrospectively 
obtained patients’ admission and discharge dates. ICU admission 
reasons of patients were noted from patients’ electronic medical 
records. Admission reasons were grouped as acute respiratory fail-
ure (ARF), sepsis, metabolic disorders, intoxications, gastrointestinal 
system disorders, cardiac disorders, postoperative care and neuro-
logical disorders. We also searched mortality date of patients who 
were discharged from ICU for up to ten years.
Results. 1612 patients were admitted to our ICU in the study period 
and 122 of whom medical records could not have been reached 
were excluded. Total number of 1490 patients were included the 
study. ARF (44.6%) and sepsis (29.7%) were the most common 
admission reasons. Overall ICU mortality was 30.9% (n = 461). 
3 months, 6 months, 1 year, 5 years and 10 years mortality rates of 
ICU survivors were 19.1%, 23.4%, 28.7%, 42.8%, 51.6%, respectively. 
Although 1-year mortality rates of ICU survivors of patients with ARF 
and sepsis were 22.9% and 17.2%, respectively, majority of these 
patients passed away in the following 5  years after ICU discharge 
(60.2% and 75.6%, respectively) (Table).
Table: Short- and Long-Term Mortality of ICU Survivors

ICU survivors (n = 1029)

Admission 
reasons, n (%)

ICU
Mortality 
(n = 1490)

3 months 
mortality

6 months 
mortality

1 year 
mortality

5 years 
mortality

10 years
mortality

All patients 461 (30.9) 197 (19.1) 241 (23.4) 296 (28.7) 441 (42.8) 531 (51.6)

ARF
664 (44.6)

151 (22.7) 98 (14.8) 122 (18.4) 152 (22.9) 400 (60.2) 454 (68.4)

Sepsis
443 (29.7)

244 (55.1) 54 (12.2) 64 (14.4) 76 (17.2) 335 (75.6) 348 (78.6)

Metabolic
90 (6.1)

15 (16.7) 9 (10.0) 11 (12.2) 12 (13.3) 31 (34.4) 37 (41.1)

Intoxications
74 (5.0)

2 (2.7) 0 (0) 0 (0) 0 (0) 6 (8.1) 8 (10.8)

GIS
71 (4.8)

14 (19.7) 17 (23.9) 21 (29.6) 23 (32.4) 37 (52.1) 42 (59.2)

Cardiac
57 (3.8)

18 (31.6) 9 (15.8) 9 (15.8) 16 (28.1) 33 (57.9) 36 (63.2)

Postoperative
49 (3.3)

6 (12.2) 3 (6.1) 5 (10.2) 6 (12.2) 16 (32.7) 18 (36.7)

Neurological
40 (2.7)

11 (27.5) 6 (15.0) 8 (20.0) 10 (25.0) 22 (55.0) 24 (60.0)

ICU: intensive care unit, ARF: acute respiratory failure, GIS: gastroin-
testinal system.
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Conclusion. Our findings revealed that as main admission rea-
sons, patients with ARF and sepsis have poor prognosis especially 
between 1st and 5th years after ICU discharge. Further studies are 
needed to identify predictors of long-term mortality in ICU survivors.
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Introduction. Some critically-ill patients have prolonged ICU length 
of stay (LOS). Many studies showed that prolonged ICU stay is asso-
ciated with poor outcomes and consume remarkable amount of ICU 
resources (1).
Objectives. We aimed to investigate predictors of prolonged ICU stay 
and compare clinical features and outcomes of patients with short and 
prolonged ICU-LOS.
Methods. Patients admitted to our ICU between 1st January 2007 and 
1st July 2015 were included in the study. We compared clinical char-
acteristics and outcomes of patients with ICU LOS ≤ 7 days and those 
with ICU-LOS > 7 days.
Results. 1490 patients were evaluated. 827 (55.5%) patients stayed 
in ICU for ≤ 7 days and 663 (44.5%) patients stayed for > 7 days. Com-
parison of critically-ill patients with short and prolonged ICU length of 
stay were shown in table.Binary logistic regression analysis revealed 
that the history of chronic lung disease (OR 1.75, 95%CI [1.27–2.41]; 
p < 0.01), neurological diseases (1.60 [1.09–2.37]; p = 0.02), admission 
due to respiratory failure (1.59 [1.03–2.48]; p = 0.04), sepsis (1.71 [1.04–
2.81]; p = 0.03), requirement of IMV (2.99 [2.18–4.10]; p < 0.01) and RRT 
(2.20 [1.59–3.06]; p < 0.01) were independent predictors of prolonged 
ICU stay.
Table: Comparison of Short and Prolonged ICU stay groups

All (n = 1490) ≤ 7 days 
(n = 827)

> 7 days 
(n = 663)

p value

Age* 63 [45–74] 59 [39–72] 66 [52–76] < 0.01

Male sex, n (%) 788 (52.9) 448 (54.1) 340 (51.2) 0.26

Comorbidities, n (%)

Cardiac disease 553 (37.1) 268 (32.4) 285 (43.0) < 0.01

Hypertension 496 (33.3) 254 (30.7) 242 (36.5) 0.01

Chronic lung disease 418 (28.1) 179 (21.6) 239 (36.0) < 0.01

Neurological disease 196 (13.1) 87 (10.5) 109 (16.4) < 0.01

CFS* 4 [3–6] 4 [3–6] 5 [4–6] < 0.01

Charlson Comorbidity 
Index*

3 [2–5] 3 [1–5] 4 [2–6] < 0.01

APACHE II* 19 [13–25] 17 [11–24] 21 [16–27] < 0.01

SOFA* 6 [4–10] 5 [3–9] 7 [5–10] < 0.01

Admission reason, n (%)

Acute respiratory failure 664 (44.6) 320 (38.7) 344 (51.9) < 0.01

Sepsis 443 (29.7) 228 (27.6) 215 (32.4) 0.04

Gastrointestinal disorders 71 (4.7) 53 (6.4) 18 (2.7) < 0.01

Metabolic disorders 90 (6.0) 69 (8.3) 21 (3.2) < 0.01

PaO2/ FiO2Ϯ 186[127–257] 203[140–
300]

167[120–
217]

< 0.01

All (n = 1490) ≤ 7 days 
(n = 827)

> 7 days 
(n = 663)

p value

RRTϮ, n (%) 361 (24.2) 155 (18.9) 206 (31.3) < 0.01

IMVϮ, n (%) 755 (50.7) 319 (38.6) 436 (65.7) < 0.01

Tracheostomy, n (%) 134 (9.0) 10 (12.1) 124 (18.7) < 0.01

ICU LOS*,days 6 [3–13] 4 [2–5] 15 [10–26] < 0.01

Hospital LOS*, days 17 [9–34] 11 [5–22] 27 [16–47] < 0.01

ICU mortality, n (%) 461 (30.9) 228 (27.5) 233 (35.1) < 0.01

Hospital mortality, n (%) 608 (40.8) 296 (35.7) 312 (47.0) < 0.01

*median [IQR], Ϯon admission, text in bold in p value indicated sta-
tistical significance. CFS: clinical frailty scale, APACHE: acute physiol-
ogy and chronic health evaluation, SOFA: sequential organ failure 
assessment, PaO2/FiO2: Partial pressure of oxygen/Fraction of inspired 
oxygen, RRT: renal replacement therapy, IMV: invasive mechanical ven-
tilation, ICU: intensive care unit, LOS: length of stay.
Conclusion. Current study showed that a significant number of 
patients stayed more than 7  days in the ICU. Comorbidities, admis-
sion reasons and utilisation of IMV and RRT were main determinants of 
prolonged ICU stay which was associated with poor ICU and hospital 
outcomes.
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Introduction. Although intensive care outcomes have improved, 
almost 40% of the critically-ill patients admitted to the ICU die within 
3 years after admission (1). There has been no definition for short-term 
mortality among critically-ill ICU patients yet. Generally, first 6-months 
is accepted as a cut-off for short and long-term outcome for ICU 
patients (2).
Objectives. We aimed to investigate short-term and long-term mor-
tality of critically-ill patients.
Methods. Patients admitted to our ICU between 1st January 2007 and 
1st July 2015 were included. Clinical parameters, outcomes of patients 
were retrospectively noted. We have also searched time of mortality 
in patients who were discharged from ICU. Patients who died in the 
6 months period after ICU admission were included in short-term mor-
tality group and long-term mortality group consisted of patients who 
died after 6 months from ICU admission.
Results. 1612 patients were admitted to our ICU in the study 
period. Medical records of 1490 patients could be reached and were 
included in the study. 993 (66.6%) of the patients passed away as 
of 1st January 2021. 705 (71.0%) of the 993 patients died in the first 
6 months period after ICU admission while 288 (29%) patients died 
after 6 months from ICU admission. Comparison of short- and long-
term mortality groups were shown in table. Binary logistic regres-
sion analysis revealed that only history of chronic lung disease was 
an independent predictor of long-term mortality (OR 1.83, 95%CI 
[1.31–2.35]; p < 0.001) whereas chronic liver disease (0.28, [0.11–
0.70]; p < 0.01), requirement of dialysis (0.64 [0.44–0.94]; p = 0.02), 
IMV (0.34, [0.25–0.48]; p < 0.01), vasopressor use on admission 
(0.38, [0.25–0.56]; p < 0.01), sepsis on admission (0.61, [0.40–0.93]; 
p = 0.02) were independent predictors of short-term mortality.
Table: Short- and Long-Term Mortality of Patients Admitted to ICU
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All, n = 993 Short-term 
mortality, 
n = 705

Long-term 
mortality, 
n = 288

p value

Age* 67 [54–76] 65 [52–76] 68 [58–78] 0.52

Male sex, n(%) 546 (55) 402 (57) 144 (50) < 0.01
Comorbidities, n (%)

Cardiac 
disease

420 (42.3) 284 (40.3) 11 (3.8) 0.04

Hypertension 350 (35.2) 236 (33.5) 114 (39.6) 0.06

CLD 314 (31.6) 177 (25.1) 137 (47.6) < 0.01
Diabetes 269 (27.1) 185 (26.2) 84 (29.2) 0.34

Hematologic 
malignancy

123 (12.4) 105 (14.9) 18 (6.3) < 0.01

Chronic liver 
disease

55 (5.5) 49 (7) 6 (2.1) < 0.01

Clinical Fraility 
Scale*

5 [4–7] 5 [4–7] 5 [4–6] 0.11

APACHE II* 21 [16–28] 23 [18–30] 17 [13–23] < 0.01
SOFA* 7 [5–11] 8 [6–12] 5 [3–7] < 0.01
ARFϮ, n(%) 461 (46.4) 276 (39.1) 185 (64.2) < 0.01
SepsisϮ, n(%) 354 (35.6) 307 (43.5) 47 (16.3) < 0.01
PaO2/FiO2Ϯ* 168[120–229] 165 

[113–224]
187 

[137–241]
0.45

IMV, n (%) 575 (57.9) 483 (68.5) 92 (32.0) < 0.01
VasopressorϮ, 

n(%)
472 (47.5) 416 (59.0) 56 (19.4) < 0.01

RRT, n (%) 284 (28.6) 235 (33.3) 49 (17.0) < 0.01
ICU LOS*, 

days
7 [4–15] 8 [3–17] 7 [4–11] 0.31

Hospital LOS*, 
days

19 [10–36] 20 [10–39] 17 [11–27] 0.07

*median [IQR], Ϯon admission, text in bold in p value indicated sta-
tistical significance. CLD: chronic lung disease, ARF:acute respiratory 
failure, PaO2/FiO2: Partial pressure of oxygen/Fraction of inspired 
oxygen, RRT: renal replacement therapy, IMV: invasive mechanical 
ventilation, ICU: intensive care unit, LOS: length of stay.
Conclusion. Current study revealed that majority of the mortality 
was seen in the first 6 month period in critically-ill patients. Chronic 
iver disease, requirement of dialysis, IMV, vasopressor use and sep-
sis on admission were independently associated with 6  months 
mortality.
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Introduction. COVID-19 pandemic has placed unprecedented chal-
lenges to health care delivery requiring innovations in healthcare 
provision and systems organisation. Ireland, population 4.9 million 
with a public hospital system delivered through 7 hospital groups and 
governance from the Acute Operations Division of the Health Service 
Executive, took a national multi-disciplinary approach to pandemic 
management. This paper provides a brief overview on how Wave 3 
surge management was supported.
In March 2020, engagement with the critical care programme, estates, 
medical equipment and the acute operations drug management pro-
gramme commenced a programme of work to quantify and augment 
critical care delivery, oxygen delivery, match medical equipment to 
surge management plans, secure critical drugs supply and maximise 
infrastructure in terms of isolation and environment control rooms. 
The critical care business information system dashboard was opera-
tionalised to provide real time data on critical care utilisation.
Objectives. To ensure timely and equitable access to critical care for 
all patients with COVID and non-COVID critical care needs, to ensure 
that each acute hospital managed its resources optimally and to pro-
vide immediate expert intervention to effect solutions to problems 
as they arose, driven by live data on occupancy, acuity and resource 
utilisation.
Methods. A daily multi-disciplinary critical care surge meeting, 
informed by data from all acute hospitals on case numbers, staffing, 
resilience, oxygen utilisation, interventions including invasive ventila-
tion and renal replacement therapy in the ICU and CPAP and HFNO 
on the wards. The mobile intensive care unit provided daily update on 
transfers planned and their outcomes.
Results. During wave 3 in January/February 2021, all ICUs were in 
surge, requiring redeployed staff to support critical care. This was 
delivered through a structured nurse surge escalation plan designed 
by the National Critical Care Programme, and implemented through 
a protocol starting with a ‘buddy’ system with 1:1 critical care nurse 
to redeployed staff, then increasing ratios of 1: 2 and 1:3, as required. 
Interventions arising included working with a unit to develop their 
nursing surge plan and offering, advice and, on occasion, direction on 
staff ratios and skill mixes. Such interventions were effected immedi-
ately and the outcome reported and reviewed at the following meet-
ing. On occasions multiple interventions were required to effect the 
necessary support to prevent a unit from ‘falling over’. Informal con-
tact was encouraged between the sites and the national surge work-
ing group in the event concerns weren’t being addressed locally. A 
‘concierge’ service for critical care transfer was offered to support busy 
units, which identified and organised transfers. 158 critical care trans-
fers occurred during the third wave, 2.6 times the typical workload. 
This was enabled by the successful deployment of critical care para-
medics for the first time.
Conclusion. No ICU ‘fell over’ despite all being in surge and there 
being a large number of staff on COVID related leave. Oxygen and 
equipment utilisation remained well within capacity. ICU mortality for 
COVID-19 patients admitted to Critical Care during the third wave was 
39.9%, 34.7% in the second and 21% in the first wave. For every one 
patient admitted to Critical Care there were approximately 2 patients 
managed with CPAP or High Flow on the ward.



Page 28 of 260 ﻿ICMx  2021, 9(Suppl 1):50

Reference(s)
1.	 Cucinotta D, Vanelli M. WHO Declares COVID-19 a Pandemic. Acta 

Biomed. 2020 Mar 19;91(1):157–160.  https://​doi.​org/​10.​23750/​abm.​v91i1.​
9397. PMID: 32191675; PMCID: PMC7569573.

000900 
Risk factors for prolonged intensive care unit stay in patients 
with hypercapnic respiratory failure
N. Naurzvai1; A. Mammadova1; G. Gursel2
1Department of Pulmonary Critical Care Medicine, Gazi University School 
of Medicine, Ankara, Turkey; 2Department of Pulmonary Critical Care 
Medicine, Gazi University School of Medicine, Professor of Respiratory 
Medicine, Ankara, Turkey
Correspondence: N. Naurzvai 
Intensive Care Medicine Experimental 2021, 9(1): 000900

Introduction. The long intensive care unit (ICU) duration is the main 
reason for increased mortality rates and high hospitalization costs. 
Hypercapnic respiratory failure (HRF) is one of the most common 
causes requiring intensive care admission. HRF may prolong the 
intensive care treatment duration if it is not corrected immediately. 
The indication and duration of non-invasive mechanical ventilation 
(NIV) and the risk factors for NIV failure in patients with HRF have 
been studied well in previous studies. However, other factors have not 
been investigated in detail in patients with HRF. The hospital duration 
might be affected by the severity of the underlying disease, sepsis, 
comorbidities, and complications. This study aimed to investigate the 
factors that prolong the ICU duration in patients with HRF.
Methods. Patients with a partial pressure of carbon dioxide 
(PaCO2) > 45 were included in this retrospective cohort study. Patients 
having incomplete file records or staying in the ICU less than 24  h 
were not enrolled in the study.
Impact of demographics, vitals at the admission, disease severity, res-
piratory parameters, admission diagnoses, comorbidities, NIV applica-
tion time and settings, arterial blood gases, blood biochemistry results 
were analyzed in patients with HRF in order to investigate risk factors 
for longer ICU stay.
Determination of threshold values for hospitalization period: The num-
ber of days that each patient stayed in the ICU was recorded. The ICU 
duration period was divided into time frames and analyzed whether 
the investigated parameters were significant for prolonging ICU dura-
tion for each time frame. Since the length of ICU stay of patients with 
HRF ranges between 8 and 13 days in the literature, threshold values 
were chosen within this range. Risk factors for prolonging ICU hospi-
talizations were investigated following threshold values, which were 
7 days, 10 days, and 15 days.
Statistical analysis: All patients were analyzed in two groups accord-
ing to the chosen threshold values for ICU stay. Those who stayed in 
ICU less than 7, 10, and 15  days, and those who stayed longer. SPSS 
for Windows 25.0 (SPSS for Windows; Chicago, IL, USA) software pack-
age was used for the statistical analysis. In order to determine the risk 

factors that prolong the hospital stay, parameters that were found to 
be significantly different with univariate analysis were further evalu-
ated with multivariate analysis in terms of being independent risk 
factors. Receiver operating curve analysis was used to determine the 
optimal cut-point value of potential risk factors and to calculate the 
sensitivity and specificity for this value.
Results. A total of 210 patients who were admitted to ICU with 
HRF were included in this study. The mean age of the patients was 
69 ± 12  years, and the mean ICU duration was 9 ± 7  days. Forty-five 
percent of the patients stayed in the ICU for more than one week and 
%10 of them stayed more than 15  days. Risk factors for prolonged 
stay in ICU for more than 7 days were higher SOFA score, acute renal 
failure (ARF) at the admission, low PaO2/FiO2 on the 2nd day of the 
admission, and high TSH level. Low FEV1 and FEV1/FVC ratio, ARF at 
the admission, and low PaO2/FiO2 ratio on the 2nd day of the admis-
sion were found to be risk factors for prolonged stay in ICU for longer 
than 10 days. Significant risk factors prolonging the ICU duration more 
than 15  days were high SOFA score, low FEV1, low FEV1/FVC ratio 
(P = 0.008), and hypothyroidism (P = 0.037). FEV1% predicted less than 
25.5% and FEV1/FVC% less than 46.5 were significantly associated 
with ICU stay longer than 10 days.
Conclusion. Earlier diagnosis and treatment of patients with hypothy-
roidism and severe airflow obstruction could shorten the length of ICU 
stay of hypercapnic patients.
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Introduction. With the beginning of the pandemic in Tyrol, Austria, a 
register study was established, in order to observe characteristics and 
outcomes of critically ill COVID-19 patients at a regional level (1).
Objectives. The aim of this study was to identify important differences 
in baseline characteristics, resource use and outcomes over two waves 
of the COVID-19 pandemic.
Methods. This multicenter prospective register study included all 508 
patients with a SARS-CoV-2 infection confirmed by polymerase chain 
reaction, who were treated in one of the 12 dedicated ICUs (from 8 
hospitals in Tyrol, Austria) during two defined periods (February 1st, 
2020 until July 17th [first wave] and July 18th, 2020 until February 
22nd, 2021 [second wave]) of the COVID-19 pandemic. According to 
the median age of the total cohort, patients were divided in an older 
and younger age group and analyzed with Kaplan–Meier survival 
curves.
Results. The majority of the 508 patients were enrolled during the 
second period. Patients were significantly older in the second wave. 
The male/female ratio was 69.9 to 30.1% and was quite similar over 
the two periods. This also applies to the most common comorbidities: 
hypertension and cardiovascular diseases. The median BMI was 27.55, 
the SAPS III score and SOFA score were 56 and 5, respectively and did 
not show any difference between the two periods. Invasive mechani-
cal ventilation (IMV) was more frequently used during the first period, 
as were vasopressors. The use of renal replacement therapy decreased 
over time and was less frequent in the second wave. Hospital and 
ICU length of stay (LOS) were shorter, but hospital mortality was sig-
nificantly higher in the second period. In an overall analysis older age 
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(> 71  years) was significantly associated with impaired hospital sur-
vival (Figure 1).
Table 1: Comparison between critically ill COVID-19 patients of the first 
and second wave

Overall 
(n = 508)

First wave 
(n = 107)

Second wave 
(n = 401)

p value

Patient characteristics and Scores

Sex: male/female 
(%)

355/153 
(69.9/30.1)

77/30 (72.0/28.0) 278/123 
(69.3/30.7)

0.682

Age (median 
[IQR])

71.00 [60.00, 
78.00]

64.00 [54.00, 
74.00]

72.00 [62.00, 
78.00]

< 0.001

BMI (median 
[IQR])

27.55 [24.98, 
30.86]

26.83 [25.08, 
30.15]

27.73 [24.96, 
31.05]

0.309

SOFA score 
(median [IQR])

5.00 [4.00, 8.00] 6.00 [4.00, 10.00] 5.00 [4.00, 8.00] 0.109

SAPS III score 
(median [IQR])

56.00 [49.00, 
64.00]

56.00 [49.00, 
64.00]

55.00 [49.00, 
64.00]

0.877

Comorbidities

Hypertension (%) 327 (64.4) 71 (66.4) 256 (63.8) 0.712

Cardiovascular 
(%)

217 (42.7) 45 (42.1) 172 (42.9) 0.964

Treatment

IMV (%) 272 (53.8) 72 (67.3) 200 (50.1) 0.002

RRT (%) 69 (13.7) 21 (19.6) 48 (12.1) 0.062

Corticosteroids 
(%)

355 (88.5) 0 (Na) 355 (88.5) Na

Outcome

ICU LOS (median 
[IQR])

11.00 [5.00, 
22.00]

18.00 [5.00, 
31.50]

10.00 [5.00, 
18.00]

< 0.001

Hospital LOS 
(median [IQR])

21.00 [13.00, 
35.00]

27.00 [14.50, 
41.50]

19.50 [13.00, 
33.00]

0.010

Death in ICU (%) 139 (27.4) 23 (21.5) 116 (28.9) 0.159

Death in Hospital 
(%)

158 (31.1) 24 (22.4) 134 (33.4) 0.039

Figure 1: Age and hospital survival.

Conclusion. The significant reduction of IMV, vasopressor use and RRT 
and the shorter ICU as well as hospital LOS, might be attributed to the 
general use of dexamethasone in the second period, due to the results 
of the RECOVERY trial. However, mortality increased, which was prob-
ably due to a substantial increase of median age of patients during 
the second period. Independent of improvements in treatment, age 
appears to be a major determinant of hospital survival.
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Introduction. Survival between invasively ventilated Covid-19 
positive patients was reduced from wave one to wave two of the 
pandemic in Aberdeen Royal Infirmary (ARI) Critical Care (CC) Depart-
ment. Known risk factors which potentially lead to poorer outcomes 
in Covid-19 infections were investigated, such as age, sex, diabetes, 
hypertension and obesity1–3.
Objectives. To compare the two wave populations to identify any pos-
sible explanation for the change in survival outcomes.
Methods. Invasively ventilated Covid-19 patients who were admitted 
to ARI CC during wave one and wave two were identified. Two patient 
databases were used to retrieve 32 demographic and physiological 
patient variables which were then compared. Whole population (pri-
mary) and non-survivor (secondary) comparisons are reported.
Results. In total 32 patients in wave 1 and 35 patients in wave 2 were 
invasively ventilated. In wave 1, there were 21 survivors and 11 non-
survivors. In wave 2, there were 10 survivors and 25 non-survivors. The 
survival outcome changed from wave 1, 65.63% surviving, decreasing 
to 28.57% in wave 2 (p = 0002). From the 32 variables identified and 
compared, 7 were found to be significantly different in both the pri-
mary and secondary outcome. BMI was found to be significantly higher 
in wave 2 populations (Primary 28.76 vs 33.1, p = 0.007. Secondary 
28.09 vs 34.16, p = 0.0116). Administration of steroids prior to admis-
sion (Primary 0 vs 13 receiving, p = 0.001. Secondary 0 vs 9, p = 0.0006) 
and during admission (Primary 14 vs 32, p = 0.0000026. Secondary 3 vs 
24, p = 0.0000012) was found to higher in wave 2. Additionally, toci-
lizumab administration was significantly increased within the wave 
2 population (Primary 0 vs 12, p = 0.003. Secondary 0 vs 9, p = 0.02). 
The average Pa/FiO2 ratio change in response to prone positioning 
was found to be lower in wave 2 (Primary 12.97 vs 7.5, p = 0.006. Sec-
ondary 10.42 vs 7.55, p = 0.05). The platelet count on admission was 
significantly lower in wave 2 (Primary 284.64 vs 200.01, p = 0.03. Sec-
ondary 285.5 vs 201.45, p = 0.018). Finally, the CRP level on admission 
was lower in wave 2 (Primary 185.86 vs 81.95, p = 0.0000035. Second-
ary 194.25 vs 87, p = 0.001). The rest of the variables compared did not 
show significant differences between the two populations.
Conclusion. There were statically significant differences between the 
two waves and non survivors. Non survivors in wave two had higher 
BMI, lower platelet counts and CRP and had received steroid before 
admission. They also showed less response to proning manoeu-
vres. These results suggest invasively ventilated wave 2 patients had 
identifiable risk factors that may explain the differences in outcomes 
observed.

Reference(s)
1.	 1. Williamson EJ, Walker AJ, Bhaskaran K, Bacon S, Bates C, Morton CE, 

Curtis HJ, Mehrkar A, Evans D, Inglesby P, Cockburn J. OpenSAFELY: fac‑
tors associated with COVID-19 death in 17 million patients. Nature. 2020 
Jul 8:1–1.

2.	 2. Rod J, Oviedo-Trespalacios O, Cortes-Ramirez J. A brief-review of the 
risk factors for covid-19 severity. Revista de Saúde Pública. 2020;54:60

3.	 3. Zheng Z, Peng F, Xu B, Zhao J, Liu H, Peng J et al. Risk factors of critical & 
mortal COVID-19 cases: A systematic literature review and meta-analysis. 
Journal of Infection. 2020;81(2):e16-e25.

4.	 No grants received.



Page 30 of 260 ﻿ICMx  2021, 9(Suppl 1):50

000952 
The association between measures of ICU strain and adverse 
event reporting before and during the COVID surge: Mind the gap
W. Roberts1; DJ. Kirkin2; T. Williams3; N. Singh,3; J. Bedford2

1Foundation year 2 doctor, Medway Maritime Hospital, Gillingham, 
United Kingdom; 2Anaesthetics, King’s College Hospital, London, United 
Kingdom; 3Intensive Care Medicine, King’s College Hospital, London, 
United Kingdom
Correspondence: D.J. Kirkin 
Intensive Care Medicine Experimental 2021, 9(1): 000952

Introduction. ICU strain is defined as the inability to provide a rec-
ognised standard of care for all critically ill patients using the avail-
able resources.1 Adverse events (AEs) are injury or harm related to (or 
from) the delivery of care.2 Both ICU strain and increased incidence of 
AEs have been associated with unfavourable outcomes for patients 
(increased length of hospital stay and/or mortality).3&4 Identification 
of AEs often relies of the successful reporting by individuals through 
a detection system, it is unknown how ICU strain may affect the likeli-
hood of AEs being reported by individuals.
Objectives. We aimed to establish the relationship between measures 
of strain and AE reporting in our ICU before and during the COVID-19 
pandemic. We hypothesised AEs may have been under reported dur-
ing the COVID period due to the strain placed on resources.
Methods. Data from January 2018 to May 2020 was included. Patient 
level data was obtained from the ICNARC registry. Staffing and AE 
data was obtained from local databases. Measures of ICU strain were 
based on those identified by Rewa et  al.5 We fitted a negative bino-
mial regression model (NBM) for the reference period and applied this 
model to the COVID period.
Results. The reference period included data from the 01/01/2018 to 
31/01/2020 and COVID period from the 01/02/2020 to 31/05/2020. 
There were 333 and 48 AEs reported during the reference and COVID 
period respectively. The NBM provided a good fit for our data. Model 
coefficients for all included measures of ICU strain were non-signifi-
cant. The model estimated there may have been 240 AEs during the 
COVID period (95% CI 85–763).
Conclusion. The potential under reporting of AEs in our ICU during 
the first wave is a missed opportunity to understand how ICU care pro-
vision changes under extreme strain and enable better planning for 
future waves of COVID-19 and other pandemics.
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Introduction. COVID-19 pandemic led to a global health crisis with 
deep impact on communication. Social detachment contributed 

to ineffective communication and to isolation of patients. Poor and 
ineffective communication has a significant impact, leading to anxi-
ety, depression, sadness, anguish and, when the outcome is death, to 
complicated grief and post-traumatic stress. To minimize this negative 
impact, many hospitals focused on the humanization of health care, 
whether it is through promoting phone or video calls, sending emails, 
or even permitting exceptional face-to-face visits. These strategies 
strengthen health care professionals-patients-relatives’ relationships 
and minimize the family-patient gap, involving them in the disease 
process and making them part of the treatment.
Communication between health care staff and patients’ families is 
essential, and communication skills are just as valuable as clinical skills, 
or even more.
Methods. Online survey shared from February 17th to April 13th, 
2021, through personal contact network, between Portuguese physi-
cians and nurses involved in direct care setting.
Results. 520 health care professionals responded the survey, with 
fair distribution between physicians and nurses, mostly women and 
between 20 and 40 years of age. Most of them treated patients with 
COVID-19; nearly 50% worked in intensive care units.
91% considered that communication is an essential and crucial part of 
the healing process, with high impact on the outcome of the patient. 
89% considered communication an important element for professional 
performance, but only 1/3 had training in clinical communication.
88% of the professionals identified themselves verbally to the patient 
and only 27% identified themselves when wearing the individual pro-
tective equipment.
Families were often contacted by more than a half of responders (> 4×/
week) and 98% established phone calls between the patients and their 
family, frequently allowing face-to-face visits in end-of-life situations.
Almost 2/3 recognized difficulties in communication with the family 
and 78% identify fatigue as a barrier to an efficient communication.
87% perceived family discomfort about visiting restrictions and many 
feel a sense of emptiness given the insufficient means available to 
establish a good connection.
Conclusion. The outbreak of COVID-19 created challenges for health 
care providers at different levels. The importance of effective com-
munication between medical staff and families became amplified and 
even more relevant due to the imposed restrictions and isolation.
The inability to see, touch and talk to loved ones increases the burden 
of critical illness on the patients and their families. The lack of face-to-
face communication has also greatly changed the dynamic of interac-
tions between healthcare providers and families.
COVID-19 pandemic stole us the ability to communicate, the core of 
the doctor-patient relationship. It is our job to develop different strate-
gies to achieve our purpose: the patient’s health.
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Introduction. The current pandemic has highlighted the importance 
of virtual care and knowledge exchange in medicine. Most virtual 
medical networks in North America provide a connection between the 
patient and a primary provider, and always in a non-urgent setting. 
None are designed to manage acutely ill patients. Under-resuscita-
tion or having the wrong diagnosis at presentation can lead to worse 
outcomes. This underscores the fact that the management of very ill 
patients needs to start at the primary facility, whether it be a rural or 
urban setting. Valuable time is often wasted in attempting to trans-
port a patient to a higher level of care, when many of the resources are 
already available at the primary facility to initiate proper treatment. 
Additionally, a major reason for rural physician dissatisfaction is lack 
of support during urgent situations. This translates into a decrease in 
the recruitment of physicians into smaller communities, suboptimal 
patient outcomes, and wasted resources.
Objectives. What is needed is a robust system that links any rural 
emergency physician with an intensive care specialist, in the most 
direct and simplest manner possible (eg,. cellular phones), using a 
high level of encryption to allow real-time data and knowledge-shar-
ing with high-fidelity video, to achieve the best possible outcomes.
The second major objective is to reduce the need for unnecessary 
patient transfers, by empowering physicians in smaller healthcare 
facilities to maximize their available resources. In this way, large sav-
ings in healthcare expenses can be realized.
The third objective is to support physicians at all levels of training who 
are at the frontlines in smaller urban and rural communities, by way 
of immediate knowledge-exchange and problem-solving, as well as 
video-assisted skills training, and simulation-based learning.
Methods. ROSe went through a one-year pilot phase in British Colum-
bia, engaging a wide range of rural and smaller-community hospitals, 
during which several quality measures were evaluated, including 
patient outcomes, the frequency of patient transfers to larger facilities, 
healthcare cost savings, healthcare provider satisfaction with the sup-
port, recruitment and retention of rural providers and quality perfor-
mance of the platform itself.
Results. On all measures, ROSe performed better than anticipated. 
Based upon historical controls in each sector, the ROSe platform 
provided better patient outcomes, less need for transfer to higher 
levels of care in urban centres, thereby significantly decreasing both 
healthcare costs and larger urban hospital congestion. Data on rural 
physician recruitment and retention was harder to capture within the 
one year pilot study, but based upon feedback surveys and using his-
torical controls, but rural physician satisfaction was very significantly 
improved.The platform allows for the encrypted transmission of imag-
ing and other clinical data, including bedside ultrasound, to assist 
in the acute management of a patient. The specialist is also able to 
screen-share with the rural provider, any relevant guidelines, videos or 
other relevant data. Immediately following the live interaction, a con-
sultation note can be dictated by the specialist via the app, directly to 
the referring physician, for the patient’s medical record.
The greatest value was the ‘virtual bedside’ support of rural physi-
cians faced with critical care issues. The program focuses on crisis 
resource management, helping rural physicians utilize local resources 
and empowering them with the knowledge and confidence to man-
age such patients successfully. This feature of ROSe received the most 
accolades. The support and trust developed between physician and 
specialist were key strengths of the program.
Conclusion. The ROSe virtual telehealth program has become trans-
formative in its management of the critically ill patient in a rural or 
smaller-community healthcare facility. It has been demonstrated to 
improve patient outcomes, substantially reduce healthcare costs, 
improve family satisfaction, and empower rural practitioners to make 
optimal use of their resources to improve patient outcomes. Knowing 
that they have an ‘intensivist in their pocket’ has improved the confi-
dence and skill level of practitioners working in smaller facilities who 
are confronted with critically ill patients. ROSe is now involved in criti-
cal care simulation-learning with residents at all levels. The Royal Col-
lege of Physicians and Surgeons of Canada and the British Columbia 

Ministry of Health have endorsed the value of the platform for critical 
care outreach teaching and knowledge exchange.
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Introduction. The recent COVID19 pandemic has placed an unprec-
edented strain in healthcare systems across the world. In such chal-
lenging times, it is a timely reminder that the delivery of high-quality 
care is dependent upon the availability of trained staff. Central venous 
access is ubiquitous in modern intensive care practice and has tradi-
tionally been the remit of doctors rather than allied healthcare profes-
sionals. Given the challenges of staffing (made more acute by COVID), 
we aimed to see if this dogma can be challenged. In some healthcare 
systems (USA and UK), advanced critical care practitioners (ACCPs) are 
increasingly part of the intensive care workforce, taking on this role. 
This is less true in Europe.
Objectives. To compare the effectiveness and safety profile of ACCPs 
in the provision of central venous access in a busy, tertiary-level critical 
care department.
Methods. A prospective cohort study of all central lines (CVCs) 
inserted by the critical care team during a 6-week period were ana-
lysed. Insertion locations included all critical care units, and all out-
reach locations attended by the critical care team. For the purpose of 
this study, central lines included vascular catheters for renal replace-
ment therapy but excluded peripherally inserted central lines and 
lines inserted by interventional radiology.
Results. A total of 335 CVCs were inserted. ACCPs inserted 26% of all 
lines while making up 6% of the daytime medical teams. Across the 
groups complication rates were 4.44% for ACCPs, 5.20% for ST3s and 
above, 7.14% for CT2/ST2 or below, and 0% for Consultant grade doc-
tors. When grouped together the overall complication rate for doctors 
was 5.60%. Full compliance with the use of checklists were 85.5% for 
ACCPs, 79.89% for ST3s and above, 79.31% for CT2/ST2 and below, 
and 33.3% for Consultants.
Conclusion. Despite the near universal use of ultrasound to guide CVC 
insertions, complications still occur. The rate of complications reported 
varies between 6.8 and 15%. In our study, the overall complication rate 
was 5.27%. The most common immediate complications encountered 
were multiple anatomical puncture sites before success, line malposi-
tion, and haematoma formation. Crucially, we found that there were 
lower complication rates amongst ACCPs compared to non-consultant 
doctors, although this rate was not statistically significant (p > 0.999).
In conclusion, our data supports the fact that ACCPs can safely and 
effectively insert CVCs, challenging the dogma that it is a doctor’s role. 
Throughout the pandemic, the ESICM has consistently championed 
the multidisciplinary approach of ICM, our study is further evidence of 
this.
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Introduction. The afferent limb of the rapid response system is designed 
as a track and trigger system that is meant to recognize deteriorating of 
patients outside the ICU-setting, responding, and triggering clinical action 
(1). It is arguably the most important component of the RRS, and moni-
toring needs to be timely and correct to be effective, as sever adverse 
events such as in hospital cardiac arrest, mortality and ICU-admission are 
preceded by vital sign deviations. (2–4). The National Early Warning Score 
(NEWS) is the track and trigger system used in the capital region of Den-
mark to monitor and detect deteriorating patients in the general ward.
Objectives. The objective of this study was to retrospectively evalu-
ate compliance toward the NEWS-protocol 72  h prior to Medical 
emergency team-event (MET-event) and illuminate whether poor 
compliance translates into a worse patient outcome.
Methods. In this study we investigated every patient subject to a 
MET-event from 31/12/19 to 31/20/20 all admitted non-obstetric and 
non-psychiatric patients above 18  years where included. Included 
patients electronical medical journal were evaluated in detail. Age, 
gender, Length of stay, 30-day mortality, ICU-admission and surviv-
ing to discharge was registered. EWS recordings was reviewed in the 
timeframes 72–48-, 48–24-, 24–16, 16–8, 8–0-h before MET-event. EWS 
monitoring failure was defined as not monitoring vital signs within the 
time limits recommended by the NEWS-monitoring protocol used at 
North Zealand Hospital-Hillerød (NOH-Hillerød).
Results. 521 MET-events where registered in the quality assurance 
database of North Zealand Hospital—Hillerød from 31/12/19 to 
31/12/20. 92 where excluded resulting in 429 MET-events that were 
included in the final analysis. EWS-monitoring failure was observed in 
more than half the patients within all the timeframes.
Adjusting for LOS, age, and gender patients subject to EWS-monitor-
ing failure had an odds ratio (OR) of 1.9, 2.0, 2.1, 2.3 for mortality in the 
time frames 72–48-, 24–16-, 16–8- and 8–0-h before MET-call respec-
tively. The adjusted OR for ICU-admission was 1.6 and 1.7 for patients 
subject to EWS monitoring failure in the timeframes 16–8- and 8–0-h 
before MET-event respectively (table 4 below).

Conclusion. Compliance toward the NEWS-protocol 72  h prior to 
MET-event is poor, with more than half of patience being subject to 
monitoring failure. Monitoring failure is associated with a significant 
higher mortality and ICU-admission rate and therefore represents a 
serious liability for patient safety and quality of care.
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Introduction. Once dubbed a disease of affluence, overweight is 
now on the rise in low- and middle-income countries, and in 2016, 
the World Health Organization (WHO) reported 1.9 billion overweight 
adults worldwide, whereas 8.9% of all adults worldwide were listed 
as underweight. Different studies have attributed better outcomes 
to overweight individuals in the context of various illnesses such as 
sepsis or heart failure. This phenomenon is also known as the “obesity 
paradox”. In this study, we investigated outcomes of septic patients 
from different body mass index (BMI) categories in the large, multi-
center eICU Collaborative Research Database.
Methods. A total of 16,612 septic patients were included in this 
analysis from the multicenter eICU Collaborative Research Database. 
They were divided into four BMI categories (according to the WHO 
classification): (1) underweight (< 18.5  kg/m2), (2) normal weight 
(18.5 to < 25 kg/m2), (3) overweight (25 to < 30 kg/m2) and (4) obesity 
(≥ 30  kg/m2). ICU mortality was used as the primary endpoint and 
intensive care measures as secondary outcomes. A multilevel regres-
sion analysis was performed, three models (1: ICU as random effect; 2: 
baseline characteristics; 3: management strategies) were fitted. Fur-
thermore, a stratified sensitivity analysis was performed.
Results. In total, 964 (6%) patients were classified as underweighted, 
4,402 (26%) as overweighted and 6,027 (36%) as obese. Further-
more 5,219 (31%) patients were of normal weight. Obese patients 
were younger (64 + 19 yrs. vs. 68 + 23 yrs.; p = 0.001), but evidenced 
SOFA-scores > 10 pts. more often (14% vs 12%; p < 0.001). Under-
weight patients showed serum lactate concentrations > 2.0  mmol/l 
(47% vs. 44% in normal weight patients) more often and received 
higher amounts of fluid per kg bodyweight (> 30 ml/kg/h in the first 
24  h. after admission; p < 0.001). Furthermore, underweight patients 
evidenced higher ICU mortality rates. This finding remained signifi-
cant after adjustment for all three models (model 2: aOR 1.54 95%CI 
1.15–2.06; p = 0.004; model 3: aOR 1.57 95%CI 1.16–2.12; p = 0.003). 
No difference was shown between normal weight and overweighted 
patients, whereas a lower risk for ICU mortality was observed in obese 
patients. This finding remained significant after adjustment for all 
three models (model 3: aOR 0.82 95%CI 0.68–0.98; p = 0.03).
Conclusion. Our analysis demonstrates a better outcome in obese 
patients with sepsis, whereas underweight patients evidenced a 
higher mortality. This study supports the thesis of the “obesity para-
dox” and should be thesis generating for further analyses regarding 
underweight as a prognostic factor in critically ill patients.
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Introduction. A rough distinction can be made between two health 
care systems in Europe, the tax-based healthcare system (THS) and 
the social health insurance system (SHI). This study sought to evaluate 
potential differences in baseline risk distribution, management, and out-
come of older critically ill COVID-19 patients between the two systems.
Methods. In total, 2338 critically ill older (370  years) patients were 
included in this study, 878 in THS and 1460 in the SHI systems. Frailty 
was assessed using the Clinical Frailty Scale (CFS). We chose general-
ised estimation equations (GEE) with robust standard errors to pro-
duce population average adjusted odds ratios (aOR). We adjusted for 
patient-specific variables, health economic data and treatment limita-
tions. The primary outcome was 30-day-mortality.
Results. The patients were slightly older in the SHI (75 ± 6 vs. 
74 ± 6  years; p = 0.03), evidenced higher SOFA scores (5 ± 5 vs. 4 ± 4; 
p = 0.008) and were more often frail (CFS > 5; 15% vs. 13%; P = 0.04). We 
found higher rates of renal replacement therapy (18% vs 11%; p < 0.001) 
in SHI. However, neither we did not detect any differences in intubation 
rates (70% vs 72%; p = 0.37), vasopressor use (69% vs. 69%; p = 0.94) 
nor in 30-day-mortality rates (47% vs. 50%; aOR 1.26; 95%CI 0.82–1.93; 
p = 0.30). Mortality remained the same between SHI and THS even after 
multivariable adjustment and in extensive sensitivity analyses.
Conclusion. Baseline risk distribution was similar, and we could not 
detect any indirect signals for differences in ICU admission criteria 
between SHI and THS. Also, the mortality rates were similar in both 
systems at all timepoints. During the COVID-19 pandemic, the macro-
scopic organization of the health care system does not appear to have 
played a role in the intensive care treatment of the elderly in Europe.
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Introduction. Previous studies suggested racial disparities in sepsis. 
This study sought to evaluate the impact of ethnic background on 
outcomes and management of critically ill septic patients.
Methods. This analysis included 17,146 patients with sepsis of 
the multi-center eICU Collaborative Research Database, Caucasian 
(n = 13,336), African American (n = 1807), Hispanic (n = 663) and oth-
ers (n = 1340). We chose generalized estimated equation (GEE) popula-
tion-averaged models to fit three sequential regression models for the 
binary primary outcome ICU mortality.
Results. Caucasian patients had the highest proportion of elderly 
(> 65  years; 55%) patients compared to African American (39%; 
p < 0.001), Hispanic (51%; p = 0.03) and others (46%; p < 0.001).

The mortality rates were similar in Caucasian (10%) compared to Afri-
can American (10%; aOR 0.98 95%CI 0.82–1.16), Hispanic (9%; aOR 1.06 
95%CI 0.80–1.41) and others (11%; aOR 1.12 95%CI 0.92–1.36). This 
finding persisted after adjustment for patient and hospital level vari-
ables, as well as in sensitivity analyses for patients with septic shock, 
sex, age above 65 and treatment in teaching versus non-teaching 
hospitals.
Conclusion. We could not detect any racial disparities in the manage-
ment and outcomes of critically ill septic patients in this cohort.
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Introduction. Royal Surrey County Hospital is a Regional Cancer Cen-
tre in Southern England. The Covid-19 pandemic required hospital 
trusts in England to reduce their elective surgical activity to re-allocate 
resources to Intensive Care. We sought to continue urgent cancer 
operating and this required provision of level 2 critical care capacity 
that the Intensive Care Unit was unable to provide. The existing Post 
Anaesthetic Care Unit (PACU) was repurposed, and existing PACU 
staff were given critical care training and protocols. Exclusion criteria 
for admission to PACU were ongoing mechanical ventilation, require-
ment for renal replacement therapy, or significant cardiovascular fail-
ure requiring a second agent (eg dobutamine). Procedures admitted 
included complex gynae-oncology laparotomy, Robotic cystectomy, 
liver resection, partial gastrectomy, Whipple’s procedure and distal 
pancreatectomy. A total of 110 patients underwent a cancer proce-
dure requiring post-operative critical care during the second wave of 
Covid-19 in January and February 2021. Here we compare length of 
stay, incidence of complications and pain scores to a similar cohort 
of patients who were admitted to the Intensive Care Unit prior to the 
pandemic.
Methods. We collected data using the electronic patient record sys-
tem, ICCA(TM—Phillips) identifying all patients admitted to PACU 
level 2 during January to March 2021. The data collected was age, pro-
cedure, length of stay, maximum pain score, mode of analgesia, ASA 
score and incidence of complications. Length of stay was deemed to 
end when the patient was identified as fit for discharge. Pain score 
was graded 0–3. ASA score was calculated. This data was then com-
pared with a second group of patients who had undergone matched 
procedures in October to December 2019 and were admitted to ICU 
post-operatively. To demonstrate equity between these two patient 
pathways we compared the length of critical care stay as a primary 
outcome, and then compared pain scores and rate of complications as 
secondary outcomes. We excluded the most complex cases from both 
groups (Robotic cystectomy, liver resection > 3 segments and Whip-
ples) as these patients would not be suitable for an overnight inten-
sive recovery after the pandemic.
Results. 55 patients were included in the PACU group over three 
months. 25 matched cases were identified in the ICU group over a pre-
pandemic three month period. Mean length of stay was lower in the 
PACU group (1.43  days) than the ICU group (2.13  days). Incidence of 
complications (prolonged hypotension, severe pain, requirement for 
blood transfusion, severe electrolyte abnormalities) was 20% in PACU 
group compared with 43% in the ICU group. The groups were similar 
in mean age (PACU: 64 years, ICU: 60 years) and ASA grade (71% ASA 
2 in PACU group, 79% in ICU group). The PACU group had a lower pro-
portion of epidurals (36% vs 67%) and pain scores were higher in the 
PACU group (51% at least 1 episode of moderate or severe pain vs 42% 
in ICU group), but this was not statistically significant (p = 0.45, Chi 
square test).
Conclusion. Our data shows that during the Covid-19 pandemic, our 
Post Anaesthetic Care Unit was able to deliver level 2 care safely and 
effectively, with lower mean length of critical care stay and a lower 
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incidence of complications than a similar group of patients admitted 
to Critical Care prior to the pandemic. It should be noted that the use 
of epidurals for analgesia was higher in the ICU group, and could lead 
to both increased hypotension and prolonged length of stay. A simi-
lar model could be implemented in future to provide safe level 2 care 
following specific procedures to alleviate pressures on Critical Care 
capacity.
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Introduction. In resource poor hospitalised severe covid patients due 
to critical scarcity of oxygen in this part of world we have been work-
ing on different oxygen preserving modalities without compromising 
patient’s oxygenation status.We found that modified conventional 
Bain circuit with amodified BIPAP MASK eith APL Valve for release of 
patient’s expired air and oxygenation through BAIN has saved many 
precious lives whose hypoxia was refractory with HFNO and NRBM.
Objectives. To find out effectiveness of Bain circuit with BIPAP Mask is 
a better option in hospitalised severe and critical covid patients who 
are on HFNO or NRBM and having refractory hypoxia despite very high 
oxygen flow and proning.
Methods. From 15 APR 2021 to 14 May 2021 in our state government 
cont covrolled covid hospital 15 severe and critical covid patients were 
studied. These patients were on NRBM initially and subsequently shifted 
to HFNO as satisfactory oxygen levels were not achieved despite maxi-
mum FiO2/Proning and medical therapy including IV Methyl predniso-
lone as well as Remdesivir. Then they were subjected to BAIN CIRCUIT 
with a modified BIPAP Mask with APL Valve at patient end.Drastic 
improvement was seen from hour onwards in term of SPO2, Respiratory 
rate reduction, Decreased oxygen requirement to maintain satisfactory 
SPO2 Level and significant increased recovery and discharge.
Results. Out of our cohort of 15 severe and refractory hypoxic patient 
despite protocolized NRBM AND HFNO with very high Oxygen require-
ment and deteriorating clinically when changed over to Bain circuit 
with modified face niv mask, 11 patients recovered smoothly and we 
lost only 4 patients as they had critical covid and severe comorbid 
conditions. CO2 retention as also not raised in patients with Bain cir-
cuit ventilation with bipap mask.
Conclusion. Modified Bains circuit with modified Bipap mask with 
APL valve near patient end should be the firsr line of choice for severe 
and ctitical covid hospitalized patient rather than NRBM AND HFNO 
as the previous one saves huge amount of oxygen, easy to use, cheap 
(appx cost 10 Dollar total set cost) and suprior outcome than later two 
methods.
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Introduction. Intensive care (IC) development has managed to reach 
the goal of reduced mortality. However, the real aim of IC is to help 
patients return to their previous state of health, which is not always 
accomplished due to complications related to patient’s stay in the 
intensive care unit (ICU).
Objectives. To explore the factors that affect health related quality of 
life in intensive care survivors four months after discharge from ICU.
Methods. A cross-sectional study was conducted in a University Hos-
pital in Greece. Quality of care was assessed four months after patients’ 
discharge from the ICU. Data was collected by a completion of battery 
of questionnaires after telephonic interviews, which included patients’ 
demographic characteristics and mortality predictors of ICU, the Medi-
cal Outcomes Study Health Survey-Short Form (SF-12) Questionnaire, 
the Numeric Pain Rating Scale (NRPS) and the Short Form Social Sup-
port Questionnaire, (SSQ-6).
Results. 40 patients, 16 women and 12 men, with Glasgow Coma Scale 
(GCS) 10.67, SOFA score 2.87 and APACHE II score 12, were recruited. 
Participants reported good levels of physical and mental state (SF12 
subscales), 42.18 (± 12.1) and 40.13 (± 12.82), respectively Patients 
with better level of QOL were active employees (b = − 0.426, 95% con-
fidence interval [CI] 0.012, 0.003), had higher GOS (b = 0.361, 95% con-
fidence interval [CI] 0.017, 0.009) and lower levels of NRPS (b = − 0.378, 
95% confidence interval [CI] 0.015, 0.012) during their stay in ICU. 
Participants’ better quality of physical state was associated with mari-
tal status (married) (p = 0.042), professional status (active employee) 
(p = 0.037) and low levels of pain in ICU (p = 0.003). Participants’ better 
quality of mental state was associated with GOS (p = 0.033), and social 
support (p = 0.002).
Conclusion. Findings provide information about the factors that affect 
ICU survivors’ QoL, i.e. active employment after ICU discharge, high 
level of consciousness and low level of pain in the ICU. Early treatment 
of these factors might have a positive effect on outcomes related to 
QoL. To this direction, a future longitudinal study exploring the impact 
of these factors 12 months after patients’ discharge from ICU, might be 
especially useful for health professionals in addressing their patients’ 
needs.
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Introduction. The coronavirus disease 2019 (COVID-19) pandemic has 
caused significant mortality and morbidity worldwide.
The predominant clinical manifestation is viral pneumonia, which can 
progress into ARDS, but it can also cause cardiovascular complica-
tions. In view of these presentations, extracorporeal membrane oxy-
genation (ECMO) has emerged as a therapeutic intervention for those 
with severe disease.
Previous studies have shown the risk factors for mortality include age, 
male sex, deranged cardiac and inflammatory biomarkers, and mul-
tiple co-morbidities. In this study, we investigated the predictors of 
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mortality in COVID positive patients admitted to Intensive Care Unit 
in the Royal Papworth Hospital (RPH), one of the largest COVID ECMO 
centres in the United Kingdom.
Objectives. To assess the predictive value of biomarkers, ECMO use, 
and co-morbidities on mortality in COVID positive patients admitted 
to the RPH ICU.
Methods. 197 patients were admitted to the ICU with a PCR-con-
firmed diagnosis of COVID-19 between 1st March 2020 and 3rd Feb-
ruary 2021. Their health records were interrogated for demographics, 
co-morbidities, admission blood test results, and ECMO use. Binary 
logistical regression models were created using the R programming 
language to assess the prognostic value of individual variables and 
combinations of variables on the mortality.
Results. The mean age was 52.3  years with 70.6% being male and 
61.7% white. 50.8% were admitted during the first wave (prior to 1st 
October 2020) and 45% were on ECMO for an average of 36.2 days. On 
univariate analysis, only a high NT-pro BNP (p = 0.0092) and older age 
(p = 0.0101) were significant predictors of mortality. The mean BNP 
level was 1572 pg/mL in those who survived vs. 5622 pg/mL in those 
who died, and the mean age of those who survived was 51.2 vs 56.6 in 
those who died. No co-morbidities, other admission blood results, or 
ECMO usage independently predicted mortality.
On multivariate analysis of blood markers alone, the best predic-
tors of mortality (defined by the lowest Akaike Information Crite-
rion) were high BNP and CRP together, though the BNP level was the 
only component that was statistically significant within this model 
(p = 0.00738). When ECMO data was included in the analysis, the best 
predictors were high BNP, high repeat high-sensitivity troponin-I 
(within 24  h of admission), high lymphocytes, and long ECMO dura-
tion, though no factors were individually significant within the model. 
Finally, if co-morbidities were also included, the best model used 
smoking, obesity, asthma, white race, high D-dimer, high repeat tro-
ponin, and high BNP to predict mortality, though no factors were indi-
vidually significant within the model.
Conclusion. NT- proBNP is strongly and independently associated 
with mortality. Therefore, using it as a marker for severity may improve 
early prognostic stratification for COVID-19 ICU patients.
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Introduction. The World Health Organization declared a pandemic of 
COVID 19 virus in March 2020. Health care professionals experienced 
a challenging time due to increased workload, fear of infection trans-
mission and working outside their scope of practice.
High stress levels negatively affect healthcare professional’s well-
being but could affect patient safety and lowers the level of care. 
Hence, we wished to consider the psychological burden of COVID 19 
pandemic on healthcare professionals.
Objectives. The aim of this survey was to assess the stress levels 
among healthcare professionals during this crisis using a previously 
validated tool “PERCEIVED STRESS SCALE”.
Methods. The Royal Papworth hospital is a tertiary unit that 
responded to the crisis by providing a surge increase in capacity of 
Critical care beds (70% increase in capacity from 46 to 65) and delivery 
of ECMO care (500% increase from 4 to 21 beds).
Perceived stress scale (PSS) is a classic stress assessment instrument, 
originally developed in 1983, which has been previously validated.

Healthcare professionals in Royal Papworth Hospital, including doc-
tors and nurses, were invited to participate via email and participation 
was voluntary. The surge practice of enforced changes in work pat-
terns and roles was introduced on 6th April 2020 and the study was 
conducted between 27/04/2020 and 26/05/2020. They were asked to 
complete PSS, in addition to completion of basic demographic data 
age, sex, race and experience.
Results. A total 306 health professional (117 doctors and 189 of 
nurses) who were working regularly in either the critical care unit or 
theatres took part in the survey. Perceived Stress Scale (PSS) scores 
ranged between 0 and 40, mean was 19 and SD 7. 13% of participants 
reported high stress levels (27–40), 70% reported moderate stress lev-
els (13–26), while 17% reported low stress levels (0–13).
Females reported higher PSS compared to males 19(3) and 17(7) 
respectively (p 0.042). Young participants (18–34) reported a higher 
PSS when compared to older participants (35–54) and +55 years old 
20(6), 18(6) and 16(6), p < 0.05. Those of Asian race reported the high-
est PSS followed by black race then white race 22(6), 20(4) and 18(7), 
p < 0.05.
Interestingly, nurses reported a statistically significant higher per-
ceived stress levels when compared to doctors 20(6) vs 17(6), p < 0.05. 
In addition, race showed a significant correlation with PSS (p 0.002).
Conclusion. COVID 19 pandemic resulted in high stress levels among 
healthcare professionals and might affect their well-being. Females, 
young age groups and certain races experienced higher stress levels in 
comparison with their colleagues.
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Introduction. The management of emergency scenarios requires prompt 
action, leadership and effective teamwork with clear and concise commu-
nication. Decision making in emergency scenarios can be hampered by 
environmental and organisational factors and cognitive overload [1–3]. 
Emergency scenario communication has been further challenged by 
the physical and mental strain of the COVID-19 pandemic [4]. Cognitive 
aids have been shown to improve clinician performance [3] and improve 
non-technical skills [5,6]. Reducing the mental workload of recalling an 
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emergency algorithm sequence may ensure that all critical steps are fol-
lowed, enabling more focus on team function [5,6]. We proposed that a 
folder of emergency algorithms, readily available in our Intensive Care 
Unit (ICU), may enhance the running of emergency scenarios.
Objectives. We aimed to introduce an ICU algorithm folder for use in 
emergency scenarios, design and deliver an education programme and 
measure the effectiveness of this teaching in improving staff awareness 
of decision-making aids and adherence to emergency algorithms.
Methods. We designed and developed a 12-tabbed emergency algo-
rithm folder including national and local algorithms, divided into clear 
categories for ease of use and located in an easily accessible central 
ICU location. We conducted ‘tea trolley teaching’ [7] to educate staff 
with the location and folder content and collect feedback regarding 
content and method of use. We designed a questionnaire to assess 
the perceived impact of the algorithm folder for emergency scenarios 
and evaluate confidence in locating and using the algorithms follow-
ing teaching, including close-ended questions (Yes/No), Likert 5-point 
Scale (Always-Never) questions and free text.
Results. Thirty-seven multidisciplinary (MDT) ICU team members 
received teaching (8 doctors, 17 nurses, 1 ACCP, 2 physiotherapists, 
9 others). Questionnaire response rate 37/37 (100%). Results are 
described in Table 1. Confidence in locating the emergency algorithm 
folder on the ICU improved from 32 to 96% following teaching and 
100% of staff would recommend the initiative to other units.
Table 1: 

I have used an emergency algorithm previously 50%

I have had difficulty recalling all parts of an algorithm 86%

I believe that an accessible emergency algorithm folder would 
be useful

98%

I believe that the folder will improve adherence to emergency 
algorithms

100%

I believe that the folder will improve patient safety 100%

I believe that the folder will improve performance in an emergency 96%

Conclusion. Our findings demonstrate that an ICU emergency algo-
rithm folder could improve recall, performance and adherence to algo-
rithms in emergency scenarios and could improve patient safety. Tea 
trolley teaching was shown to be an effective method of educating 
the wider multidisciplinary team and raised awareness of the use of 
emergency algorithms. We now plan to trial the emergency algorithm 
folder in MDT simulation scenario training and are investigating digital 
options for the folder.
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Introduction. As the number of covid-19 patients has risen rapidly 
throughout the world, it has become essential to identify the risk fac-
tors associated to the severe forms.
The ageing is associated with certain changes in pulmonary physiol-
ogy, pathology and function.
Objectives. To identify the age-related impact on covid-19 patients.
Methods. A retrospective observational study was conducted in the 
ICU at a university hospital in Tunis (Tunisia).
Patients diagnosed with covid-19 (determined by a positive PCR result 
for SARS-cov-2) and admitted to the intensive care unit for respiratory 
distress were included.
They were divided in two groups taking age 60 years as the threshold.
Data on demographics, biological tests, different therapies and out-
comes were analyzed in this study.
Results. Forty-nine patients were included. Twenty patients (40.8%) were 
aged < 60 years and the other 29 cases (59.18%) were aged >  = 60 years.
There was no significant difference in BMI (p < 0.88).
Compared with the younger group, patients aged >  = 60  years had 
significantly lower PaO2/FiO2 (66 versus 96, p < 0.05) and higher CRP 
levels (200 versus 123, p < 0,003).
There was no significant difference in the lymphocyte counts (p = 1), 
nor in the lactate dehydrogenase levels (p = 0.94) between the two 
groups.
As for the therapies, the proportion of patients requiring endo-tra-
cheal intubation was significantly higher in patients aged >  = 60 years 
than in patients aged < 60 years (22 versus 10, p < 0,022).
Concerning the outcomes, the mortality rate was greater in the aged-
group than in the other group and the difference was statistically sig-
nificant (22 versus 10, p < 0,022).
Conclusion. The prognosis of this disease varies with age.
A thorough assessment of age may help clinicians to establish risk-
stratification for all covid-19 patients.
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Introduction. Patients critically ill with coronavirus disease 2019 
(COVID-19) spend significant time on mechanical ventilation and 
have prolonged hospitalization duration (1)(2). Prior studies of patient 
survivorship after an intensive care unit (ICU) stay suggest that many 
critically ill patients with COVID-19 will face long-lasting physical, cog-
nitive and/or mental health impairments (3)(4)(5).
Objectives. The main purpose of this study is to observe and describe 
physical, psychological and cognitive sequelae at 3 and 6 months post 
discharge in patients admitted with respiratory failure due to Covid-19 
to a polyvalent ICU of a health center.
Methods. A prospective, observational study, carried out in the 
Intensive Care Unit at Hospital Clínico UC-CHRISTUS, between May 
and August 2020. Patients with severe COVID-19 and mechanical 
ventilation for over 48  h. were admitted and underwent follow-up 
approximately at 3 and 6 months following discharge. Post COVID-19 
functional status, anxiety and depression symptoms, and cognitive 
function were assessed with validated scales.



Page 37 of 260 ﻿ICMx  2021, 9(Suppl 1):50
	

Results. A total of 27 patients completed the follow-up. The median 
age was 58 years and the median number of days on mechanical ven-
tilation was 20 days. The mean Sequential Organ Failure Score and the 
Acute Physiology were 5.2 ± 2.5 and 11 ± 7.1, respectively. Median ICU 
and hospital length of stay were 26  days and 36  days, respectively. At 
follow-up at 3 months, 37.5% of patients experience mild functional lim-
itation, and 25% have no functional limitations, while at 6 months, 31% 
of patients experiment undetectable functional limitations and 68% 
have no functional limitations. One of the patients required supplemen-
tal oxygen. None of the patients had clinically diagnosed depression, 
or cognitive impairment prior to admission. At follow-up at 3 months, 
9 patients had moderate to severe anxiety symptoms and 45% experi-
mented moderate depression symptoms while at 6  months, 25% of 
patients had severe anxiety symptoms and 60% had no depression 
symptoms. Five patients had mild cognitive impairment at 3 months of 
follow-up, which was maintained at 6 months post-ICU discharge.
Conclusion. This was a single center case series. The long-term impact 
of this disease remains unclear, but our study suggests a high preva-
lence of physical dysfunction at ICU discharge, which recovers over 
time, and a low burden of neurocognitive morbidity at long-term fol-
low-up. The high prevalence of symptoms of anxiety and depression 
that persists high in long-term follow-up is worrisome.
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Introduction. Covid-19 infection is an emergent disease. Nowadays, 
patients’ prognosis is a debate subject and predictive mortality factors 
still aren’t clearly identified. Therefore, epidemiological, clinical and 
laboratory characteristics are important to analyse in intensive care 
unit.Covid-19 infection is an emergent disease. Nowadays, patients’ 
prognosis is a debate subject and predictive mortality factors still 
aren’t clearly identified. Therefore, epidemiological, clinical and labo-
ratory characteristics are important to analyse in intensive care unit.
Objectives. To evaluate the predictive factors of mortality in critically 
ill COVID-19 patients.
Methods. This retrospective study was conducted in ICU of Rabta Uni-
versitary Hospital of Tunis, Tunisia between September 2020 to Mars 
2021.
One hundred patients diagnosed with covid-19 (determined by a posi-
tive PCR result for SARS-cov-2) were included.
They were divided into two groups: survivors and no-survivors.
Data of demographics parameters, clinical characteristics, laboratory 
tests and outcomes were collected.
Results. There were 60 patients (60%) in the no-survivors group and 
40 patients (40%) in the survivors group.
No-survivors were older than the survivors (64  years [56–72] versus 
57 years [49–66]) but the difference wasn’t significant (p = 0,1). Death 
rate was higher within females (78%) then males (58%).
No-survivors had more comorbidities 46 (76.7%) without significant 
difference (p = 0.042). Body mass index (BMI) wasn’t associated with 

higher risk of mortality. In fact, there was no significant difference 
between the two groups (p = 0.9).
Respiratory symptoms were more frequent in the no-survivors groupe 
especially cough (42 (70%) versus 21 (52.5%)), (p = 0.076).
No-survivors had a significantly higher SOFA score at admission (4 
[4–5] versus 3 [2–4], p < 0,001), higher white blood cells count (12,580 
versus 9350; p < 0,001), higher LDH level (445 versus 319 p < 0,001) and 
lower PaO2/FiO2 (68 [60–91] versus 108 [90–189], p < 0,001). However, 
there was no significant difference in the lymphocyte counts (p: 0,09).
The percentage of patients requiring mechanical ventilation was 
significantly higher in the no-survivors group (81.5% versus 15.4%, 
p < 0,001).
The area under the curve (AUC) of CRP used to assess covid-19 mortal-
ity was 0.78 (and the optimal cut off for predicting mortality was a CRP 
value of 138.4 mg/l (Specificity: 70% and sensitivity: 75%).
In univariate analysis: A value of CRP greater than 138.4 mg/l was asso-
ciated with mortality (p < 0,001).
In multivariate analysis: gender-ratio, respiratory symptoms: cough, 
mechanical ventilation, CRP level greater than 138.4, higher white 
blood cells count were the predictive factors of mortality with a sig-
nificant difference: p, OR, CI95% were respectively = 0.009/12/[1.8–81]; 
0.005/18/[2–146]; < 0,001/65/[8–1503]; 0.035/5/[1–22] and 0.005/1/
[1–1].
Conclusion. Gender-ratio, respiratory symptoms: cough, mechani-
cal ventilation, CRP level greater than 138.4, higher white blood cells 
count were correlated with mortality. Thus, they can be used to help 
identify the severe forms of the coronavirus disease.
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Introduction. Whilst the global rate of maternal mortality is declining 
and is low in high income countries, there has been an increase in the 
incidence of women experiencing Severe Maternal Morbidity (SMM).
[1] Consequently, high-income countries have implemented SMM as 
an alternative quality marker for obstetric care services.[2,3] Current 
research has suggested that some cases of SMM are avoidable with 
early anticipation, appropriate treatment and optimising obstetric 
critical care services.[4] However, with a paucity of research into the 
burden of SMM and its sequelae in Scotland, there is a lack of informa-
tion necessary for guiding improvements in maternal critical care.
Objectives. This study has three objectives: (1) To quantify the inci-
dence of SMM in the Scottish population, (2) To identify factors that 
are associated with SMM and (3) To report outcomes of SMM and 
understand the impact of SMM on critical care services.
Methods. A national cohort study of first pregnancies in Scotland 
between 01/01/2005 and 31/12/2019. Cohort data were sourced using 
database linkage including obstetric, critical care and statutory birth 
and death records.
Objectives 1 and 2
SMM was measured as a binary outcome using a recently established 
26-criterion indicator for deriving SMM in administrative databases 
by Nair et al. [5] The incidence was reported as the number of women 
experiencing any SMM event for every 1,000 pregnancies.
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Baseline characteristics were measured as exposure variables which 
included sociodemographic measures, health and obstetric history 
and current pregnancy information
Objective 3
For objective 3, SMM was the exposure variable. The primary outcome 
was an admission to Intensive Care Units (ICUs) following an SMM 
event. Secondary outcomes included admission to ICU or general-
High Dependency Units (HDUs) and admission to ICU or general-HDU 
or obstetric-HDU.
Additional outcomes compared the length of stay, level of care 
required and mortality between those with and without SMM.
Statistical analysis
Multivariable logistic regression was used for objective 2 to identify 
characteristics independently associated with SMM, and for objective 
3 to quantify the association between SMM and critical care admission 
while adjusting for confounders.
Results. Amongst 350,195 first-time pregnancies, 4,297 women expe-
rienced SMM (12.3/1,000). Women with multiple gestations, African or 
Asian birthplaces or co-morbidities had a greater risk of SMM. There 
was a strong association measured between ICU admissions and SMM 
(78.87(65.14, 95.48)). Additionally, both secondary outcomes were 
significantly associated with SMM; however, the data showed a sub-
stantial proportion of admissions to o-HDU without a classified SMM 
(3.6%). Mortality, stillbirths, longer hospital stays, and organ support 
were more common amongst women experiencing SMM.
Conclusion. The incidence of SMM is higher than previously meas-
ured in Scotland and multiple factors increase a woman’s risk of these 
events. Women experiencing SMM require a high level of care and are 
at risk of life-changing outcomes.
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Introduction. The movement to a unified standardisation of intra-
venous drugs in intensive care has been grumbling for years with 

guidelines and recommendations being produced to mixed response. 
Whilst some commonplace drugs have achieved a level of standardi-
sation, others have been left behind causing a schism in practice. The 
UK Intensive Care Society has introduced recommended concentra-
tions for 16 infusion drugs commonly used in intensive care. Standard-
isation not only lends to easier preparation and administration; it also 
directly impacts patient safety and cost (1).
Objectives. Following similar UK wide studies carried out between 
2007 and 2017, this survey was concerned with adrenaline prescrib-
ing in Scottish ICUs and wanted to ascertain the concentrations being 
used, how the drug was being administered, and by which dosing 
method. These data would help clarify the use of adrenaline in Scottish 
ICUs and elucidate any common practices or indeed highlight the lack 
of standardisation.
Methods. From April to May 2021 a series of telephone questionnaires 
were carried out in all 23 Scottish ICUs. During each phone call the 
most senior nurse or medic was requested and a series of questions 
were asked:

 	• 	 What concentration of adrenaline is being used in the unit?
 	• 	 Do you administer adrenaline through syringe drivers or volu-

metric pumps?
	• 	 Do you dose in micrograms/kg/min or mls/hr?

We compared our data to ICS guidelines and results of previous UK 
wide surveys.
Results. All 23 sites gave responses to key questions and any addi-
tional anecdotal data was collected. There was no consensus on con-
centration of adrenaline used in ICU with one of two preparations 
being preferred (either 4 mg/50 ml—nine units, 5 mg/50 ml—11 units, 
or other—three units). There was an overall agreement that mls/hr is 
the preferred dosing method with all but four units using this method. 
Respondents were in favour of using a syringe pump (15 units) with 
the remaining units using volumetric pumps with greater infusion vol-
umes (eight units). Results outlined in Figure 1.

Figure 1
Conclusion. There is no clear consensus in Scotland with regards to 
the concentration of intravenous adrenaline infusion used in ICU. 
Units tend to prefer one of two common concentrations with only 
39% using the ICS recommended concentration of 4 mg/50 ml. This is 
in keeping with the findings of the UK wide surveys conducted previ-
ously. Volumetric pumps were used primarily for convenience and not 
for clinical reasons. Medical staff seem to be most comfortable in dos-
ing in mls/hr with few units showing progression to a weight based, 
microgram/min regimen. Units surveyed cited infrequent use as the 
main reason for out-of-date practice; however, it could be argued that 
this is precisely why seldom used medications should be standardised.
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Introduction. COVID-19 pandemics was a challenge to Health 
Care Systems and to Intensive Care Units (ICU). Geriatric patients 
(65  years old (yo) or older) are more common in ICU. Older patients 
were frequently admitted in the ICU with COVID-19 pneumonia and 
doubts existed about some admissions considering their frailty and 
comorbidities.
Objectives. We intended to understand differences in comorbidities, 
ventilation, Length of stay (LOS) and mortality between young and 
older patients.
Methods. Observational retrospective study of all patients admit-
ted at the adult ICU from March 15th 2020 and March 14th 2021 with 
COVID-19 pneumonia, comparing adults under 65 yo and geriatric 
patients (65 yo or older). Data were analyzed using Qui-square and 
Mann–Whitney Test.
Results. We treated 237 COVID 19 pneumonia patients during 
12 months, 168 (70.9%) males, median age of 65 yo, ranging from 27 to 
85 yo [interquartile ranges (IQR) 58; 71] (48.9% under 65 yo and 51.1% 
65 yo or older, median APACHE score 16.5, SAPSII score 34, ICU LOS 
11 days [IQR 4.9; 19.5] and mechanical ventilation (MV) of 13 days [IQR 
8; 22]. 62 patients (26.2%) were submitted to non-invasive ventilation 
(NIV), 134 (56.5%) to High Flow Nasal Oxygen (HFNO) and 155 (65.4%) 
to MV. The ICU mortality rate was 24.9% and in-hospital mortality rate 
was 27.8% for patients admitted in the ICU. From the most common 
comorbidities, hypertension was the most frequent (62.4%), followed 
by Diabetes mellitus (33.8%), obesity (33.8%), chronic respiratory dis-
eases (14.8%), cardiac disease (13.5%) and chronic renal disease (7.6%).
When we divided our patients in adults (18–64 yo) and geriatric (≥ 65 
yo) we found no difference in oxygenation support as HFNO (p = 0.53), 
NIV (p = 0.27) and MV (0.16), days on MV (p = 0.14) and APACHE score 
(p = 0.146). SAPSII score was higher on geriatric patients (Median 32 
vs 37) (p = 0.004). LOS was higher in older patients (p = 0.047). Hyper-
tension and Diabetes mellitus were more frequent in geriatric patients 
(p < 0.001 and p = 0.025). Other comorbidities showed no difference 
between groups. ICU mortality rate was 18.1% in patients < 65 yo and 
32.3% in geriatric patients (p = 0.012) and in Hospital mortality was 
19.8% in the younger group and 35.5% in the older (p = 0.007).
Conclusion. Geriatric patients represent an important part of ICU 
COVID-19 patients. There was no difference on ventilation support and 
days on MV. As expected, they had more frequently hypertension and 
diabetes. ICU LOS was higher in geriatric patients, as well as ICU and 
hospital mortality. Older patients are a challenge in ICU during COVID 
19 pandemics, needing more time of treatment, having more comor-
bidities to manage, with worse outcomes.
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Introduction. Frailty is an increasingly common clinical condition 
characterized as a decreased physiological reserve and enhanced vul-
nerability, with an increased risk for poor health outcomes, including 
falls, incident disability, hospitalization, and mortality.
With demographic changes in society, such as population aging, phy-
sicians, namely intensivists, are facing a great challenge, when dealing 
with this population.
The screening of frailty in the Intensive Care Units (ICU) presents 
potential benefits for both patients and decision-makers, optimizing 
the real notion of prognosis, risk of complications, expectations of 
recovery and use of resources. This may create the stage for patient 
empowerment and realistic therapeutic goals.
Some biomarkers may be related to frailty and may help to identify 
patients at high risk of morbidity and mortality.
Human serum albumin is an important parameter for the routine 
assessment of the nutritional status as well as for monitoring inflam-
matory activity, and chronic anaemia, may be a good frailty and out-
come predictor.
Objectives. To determine laboratory values suitable to discriminate 
frailty patients at risk for a poor outcome.
Methods. Prospective, multicentre, cohort, observational study in 
Portuguese ICU. All adult patients admitted for more than 48 h to one 
of the 23 participating ICU, during a 15-day consecutive period were 
included.
All patients were evaluated according to the clinical frailty score by 
the doctor and nurse in charge as well as by a family member. Frailty 
was considered to be present when the mean frailty score of the 3 
assessments was ≥ 5. We grouped patients according to the meas-
ured clinical frailty score: low frailty (score 1–3), mild frailty (score 
4–6), high frailty (score 7–9).
The more deviated laboratory value, during the first 24  h of ICU 
admission, was collected for each patient, namely the lower hae-
moglobin and the lower albumin concentration. The ICU and hospi-
tal length of stay (LOS), the presence of organ disfunctions, SAPS II 
score and ICU and hospital mortality were recorded. Spearman cor-
relation test was applied between the 2 biomarkers and the pres-
ence of frailty.
Results.

The study sample included 335 patients, with a mean age of 
63.2 ± 16.8, (66% Male), with an average SAPSII score of 41.8 ± 17.4. 
LOS was 9.4 ± 11.4 days and six-month all-cause mortality was 29.3%. 
The prevalence of frailty (score ≥ 5) in our cohort of patients was 
20.9%. These patients had higher mortality, 50%. Six-month all-cause 
mortality on non-frailty patients was 23.9% (Table 1).
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Spearman correlations unveiled a statistically significant negative 
relationship between these 2 biomarkers and the presence of frailty 
(Table 2), that is, as frailty increased, low mean concentration of hae-
moglobin and albumin were noted (Fig. 1).

Conclusion. Clinical frailty score is associated with poor prognosis, 
with increased mortality. Commonly used biomarkers, haemoglobin 
and albumin, may help to identify patients with frailty and can contrib-
ute to a decision-making tool, permitting a more realistic therapeutic 
approach.
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Introduction. Enrolling medical students to work in Intensive Care 
(ICU) could rapidly expand the workforce during a COVID-19 surge 
in ICU bed requirement (1–3). Hospitals have used medical stu-
dents in ICU during previous viral pandemics (4). It has been shown 
that medical students on HCA placements benefit by developing an 

understanding of multidisciplinary teams (5, 6) However, the use of 
medical students as HCAs is controversial and has been considered 
‘too menial’ (9).
December 2020 saw a COVID-19 surge in the UK and medical students 
from the Brighton and Sussex Medical School (BSMS), with Health Edu-
cation England approval, were invited to work one 12-h shift per week. 
A fast track recruitment and virtual induction process was developed. 
A dedicated consultant coordinated the scheme. Pastoral care support 
sessions were provided weekly by a consultant and senior nurse using 
Microsoft Teams.
Objectives. A service evaluation of using medical students as HCAs 
on ICU during the COVID-19 pandemic explored if this model could 
be used again in the future to benefit medical students and the 
workforce.
Methods. Medical students, who joined the HCA scheme, were invited 
to complete an online questionnaire using Jisc online academic sur-
veys. The questions included Likert scales and free text answers.
Results. 182 medical students worked as HCAs in ICU, 108 have con-
tinued to work as HCAs since the COVID-19 surge.
The survey had a 43% response rate. 46.1% found the enrolment pro-
cess easy. 78% undertook the virtual induction, with just under 50% of 
those undertaking it finding it of practical use. 88% received the shifts 
they requested.
Only 42% received pay in the correct time scale, 52.6% found the prac-
tical aspects of the shifts straightforward (e.g. uniforms and parking).
97% of medical students felt welcomed by the ICU staff, and 83% 
thought their roles and responsibilities were made clear. 100% 
received adequate breaks.
98% reported an overall positive experience, with 76% describing 
the experience as having a positive impact on their medical student 
development, However 68% found their experience had an emotional, 
though often positive, impact on them; “seeing very ill and dying 
patients was tough, but I feel it has better prepared me for being a 
doctor”. 94% indicated they would work again as an HCA in another 
surge of COVID-19. 70% of medical students found the weekly debrief 
sessions helpful.
Conclusion. Medical students working as HCAs in the ICU was an 
excellent experience for the students and helped address the ICU 
workforce shortage during the COVID-19 surge. The medical students 
benefited from a personal and professional development perspective. 
The rapid set-up created some practical difficulties for working and 
pay. However, a model is now in place that the hospitals and BSMS can 
quickly reinstate if needed again with mutual benefits for both medi-
cal students and the workforce. There may be longer term benefit in 
showcasing HCA work as rewarding and useful for the students.
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Introduction. One-third of ICU survivors develop psychological 
impairments in the aftermath of their critical illness (1), that nega-
tively impact one’s health-related quality of life (2). No robustly effec-
tive treatment modality is currently available. Recently, virtual reality 
(VR) demonstrated to be an innovative technique that could improve 
psychological ICU-related sequelae, and could be safely used in a post-
ICU COVID-19 patient, but clinical trials are unavailable (3, 4).
Objectives. To determine the effect of ICU-VR, incorporated in follow-
up clinics three months after hospital discharge, on PICS-related psy-
chological sequelae, mental quality of life, and patients’ satisfaction 
with and rating of ICU care and aftercare, and their perspectives on 
ICU-VR.
Methods. A multicenter, randomized controlled trial in COVID-19 
patients treated in one of the four participating mixed medical-sur-
gical ICUs in Rotterdam, the Netherlands. Patients were randomly 
assigned to either the ICU-VR (intervention) or control group. Three 
months after hospital discharge, all patients were invited to a post-
COVID-19 outpatient clinic during which patients in the intervention 
group received ICU-VR. Primary outcomes were psychological distress, 
i.e., symptoms of post-traumatic stress disorder, anxiety, and depres-
sion, and quality of life up to six months after discharge. Secondary 
outcomes were the effect on patients’ satisfaction with and rating of 
ICU care and aftercare, and patients’ perspectives on ICU-VR.
Results. 89 patients (median age: 58  years; 63 [70%] male) were 
included. No differences in psychological distress or quality of life were 
observed between groups, except ICU-VR patients reporting less anxi-
ety four months post-hospital discharge (ICU-VR, 6 [14%], vs. control, 
21 [50%], p = 0.02). ICU-VR did improve aftercare satisfaction (median 
[IQR] satisfaction score: ICU-VR, 9 [8–10], vs. control, 7 [7–9], p < 0.001) 
and overall rating of aftercare (median rating [IQR]: 9 [8–10] vs. 8 [7–9], 
p < 0.01). VR added to the quality of aftercare according to 80% of 
ICU-VR patients and all ICU-VR patients would recommend ICU-VR to 
others.
Conclusion. We did not observe an improvement in PICS-related 
psychological symptomatology, and found a rather low incidence of 
psychological sequelae in our COVID-19 ICU survivors. Nevertheless, 
ICU-VR did increase satisfaction and rating, and added to the quality 
of ICU aftercare. ICU-VR could serve as a tool to improve quality of ICU 
aftercare and fulfill patients’ information needs, but future research is 
warranted.
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Introduction. Across the world, critical care units are struggling 
to deal with the outbreak of coronavirus disease 2019 (COVID-19), 
caused by severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) (1, 2). Intensive Care Units (ICUs) in both Britain and Ireland are 
particularly poorly resourced (3), with only 6.0 critical care beds per 
100,000 population in Republic of Ireland, compared with the Euro-
pean average of 11.5 per 100,000 (4). As the healthcare crisis caused 
by the pandemic continues, other indirect effects of the pandemic are 
becoming apparent. Concerns regarding increased alcohol misuse, 
possibly related to stress and public health measures placed on indi-
viduals during COVID-19, have been voiced (5).
Objectives. To establish the impact of the COVID-19 pandemic on 
alcohol-related admissions to critical care in an Irish teaching hospital.
Methods. Admissions to critical care from 1st January to 31st Decem-
ber for both 2019 and 2020 were screened for alcohol-involvement 
in the cause of admission. Patients whose admissions were directly 
related to excessive alcohol consumption were included in the study. 
The demographics, nature of admission and clinical outcomes of 
patients admitted to ICU between 1st January to 31st December in 
both 2019 and 2020 were reviewed. ICU admissions during the Repub-
lic of Ireland’s three waves of peak COVID-19 cases were compared to 
the same time interval in 2019.
Results. Alcohol related admissions were 11.34% of total admissions 
to critical care in 2019, compared to 11.15% in 2020. In terms of bed 
occupancy, alcohol-related ICU admissions accounted for 22.01% of 
non-COVID bed days used during the first COVID-19 surge period in 
2020, as opposed to 18.30% for the same time interval in 2019. Bed 
occupancy for non-COVID admissions fell sharply during the study 
period in 2020.
Conclusion. Alcohol-related admissions placed a significant burden 
on critical care resources during the Covid-19 pandemic in Dublin. This 
burden was greater than the equivalent bed usage by alcohol-related 
admissions in 2019, despite the closure of licensed on-trade prem-
ises. This study highlights an urgent need to implement interventions 
to reduce harmful alcohol consumption in order to protect vital ICU 
beds.
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Introduction. ICU survivors are, in general, at risk of developing psy-
chological distress, as part of the post-intensive care syndrome (PICS), 
negatively impacting quality of life (1, 2). Risk factors for PICS, such as 
acute respiratory distress syndrome, episodes of dyspnea, and pro-
longed mechanical ventilation and ICU stay, were highly prevalent 
during COVID-19 ICU treatment. Limited patient- and family-centered 
care due to changing in-ICU circumstances during the pandemic 
might have further increased this risk (3, 4). To date, limited data is 
available concerning the psychological recovery of COVID-19 ICU 
survivors.
Objectives. To quantify short- and long-term psychological distress, 
i.e., symptoms of post-traumatic stress disorder, anxiety, and depres-
sion, and health-related quality of life in COVID-19 ICU survivors.
Methods. This observational, prospective, multicenter study was con-
ducted in three mixed medical-surgical ICUs in Rotterdam, the Neth-
erlands. All consecutive adult (≥ 18  years) patients admitted to the 
ICU with a PCR-proven SARS-CoV-2 infection between March 2 and 
October 17, 2020, who visited our post-COVID-19 follow-up clinic were 
eligible. The primary outcomes were psychological distress and over-
all and mental health-related quality of life, assessed using validated 
questionnaires, six weeks, three months, and six months post-hospital 
discharge. Secondly, we compared three-month psychological out-
comes and mental health-related quality of life with a historical critical 
illness survivor cohort, and overall and mental health-related quality 
of life with the Dutch general population.
Results. 118 patients were included (median age 61 years [95% range 
36–77], 79 [68%] male) with a median ICU length of stay of 13  days 
(95% range 1–49), and 93 (79%) were mechanically ventilated with 
a median duration of 284 h (10–629). At six weeks, 13 patients (23%) 
reported psychological distress, co-presence of probable PTSD, anxi-
ety, and depression was common, and no changes in psychological 
distress were observed throughout follow-up. COVID-19 ICU survivors 
tend to report probable PTSD more frequently than patients in the 

historical cohort (COVID-19, 12 (11%), vs. historical cohort, 24 (20%), 
OR 4.1 [95% CI 0.7–25.1], p = 0.13), and reported more severe symp-
toms of anxiety (HADS anxiety score: 3 (0–17) vs. 5 (0–16), estimated 
mean difference 2.33 [95% CI 0.0–4.7], p = 0.05) and depression (HADS 
depression score: 3 (0–15) vs. 5 (0–16), estimated mean difference 2.4 
[95% CI 0.1–2.4], p = 0.04). Overall and mental health-related quality of 
life both increased over time. COVID-19 ICU survivors reported a bet-
ter mental health-related quality of life than historical controls, but 
overall and mental health-related quality of life was still poorer than in 
the Dutch general population.
Conclusion. Psychological distress prevalence was relatively low in 
COVID-19 ICU survivors and remained similar up to six months after 
hospital discharge. Health-related quality of life increased over time, 
was higher than in a historical controls, but was lower than in the 
Dutch general population. Our findings highlight that COVID-19 ICU 
survivors should be monitored after ICU treatment to detect possible 
psychological disorders.
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Introduction. During the first wave of the covid-19 pandemic, 
almost three quarters of patients who were admitted to critical 
care received invasive ventilation and one in two patients received 
it within 24  h of admission (1). As the pandemic unfolded, various 
non-invasive options such as CPAP (continuous positive air pres-
sure) and HFNO (High Flow Nasal Oxygen) were tried for respiratory 
support. CPAP has been used successfully in patients with COVID 
19 respiratory failure as a simple and cost-effective intervention (2). 
We present a study to evaluate and compare the effectiveness of 
continuous positive air pressure (CPAP) versus intubated patients 
in the management of respiratory failure associated with COVID-19 
infection.
Objectives. The aim of the study was to compare the in-hospital mor-
tality due to respiratory failure in COVID infected patients who were 
managed on CPAP with those who were intubated (early or delayed). 
Intubation was considered early when the patients were intubated 
within 48 h of initiation of CPAP and delayed when patients were intu-
bated after 48 h of initiation of CPAP.
Methods. We retrospectively reviewed the records of the patients 
who were admitted to the Critical Care Unit at Kingston Hospital from 
March 2020 to February 2021 with COVID 19 infection and required 
either CPAP or intubation for the treatment.
Results. The total number of patients with COVID 19 pneumonia who 
needed CPAP only or invasive ventilation over the above-mentioned 
period was 295.
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Feature CPAP Early 
Intuba-
tion

Delayed 
Intuba-
tion

Number of patients 184 80 31

Number of deaths 54 38 20

Number of survivors 130 42 11

Mortality (%) 29.34 47.5 64.5

Deaths within 30 days 50 35 17

Conclusion. CPAP as a treatment modality for type 1 respiratory fail-
ure in COVID 19 pneumonia is a simple and effective option. Although 
our study is a retrospective analysis of a small number of patients, 
comparing 30-day mortality in patients given CPAP only versus intu-
bated patients, the significantly decreased mortality in the CPAP group 
shows that CPAP is a feasible option which can avoid intubation alto-
gether. This is consistent with other studies using CPAP in COVID 19 
respiratory failure (2, 3). It is certainly a preferable treatment option for 
patients with isolated respiratory failure without respiratory distress 
and in patients who are not for resuscitation.
The increased mortality in the intubated group as compared to CPAP 
group indicates no advantage of early or delayed invasive ventilation 
over CPAP. High mortality in the delayed intubation group suggests 
that if patients need to be intubated after starting CPAP, the decision 
to intubate must be made early. As our study is a single centre, retro-
spective study with limited number of cases, the results indicate that it 
will be worthwhile doing this study on a larger number of patients as a 
multicentre prospective study.
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Introduction. The Covid-19 pandemic posed a big challenge all over 
the world reflecting the scarcity of trained manpower.1 The utility of 
the basic ICU training comprising of a “one day course”, has been sci-
entifically evaluated in very few studies.2
Objectives. The objective of the study was to assess the utility of such 
training and evaluate its effectiveness in improving the knowledge 
through a pre and post test model.
Methods. This single centre, prospective observational study done 
in a 4000 bedded medical university of India from April 2020 to June 
2020. The study included all the participants who underwent this 
training and completed pre & post-test. The participants were divided 

based on their prior ICU experience as stated in the information sheet 
viz. < 1  month, 1–6  months & ≥ 6  months as Group I, II & III respec-
tively. The assessment was done using a pre and post-test model 
containing 25 multiple choice questions with single best answer. Data 
were summarised as Mean ± SE (standard error of the mean). Pre and 
post groups were compared by paired t test. Pre to post change in out-
come measures of 3 independent groups were compared by one-way 
ANOVA & the significance of mean difference between the groups was 
done by Newman-Keuls post hoc test. Discrete (categorical) groups 
were summarised in number (n) and percentage (%) & compared by 
Chi-square (χ2) test. A two-tailed (α = 2) p < 0.05 was considered statis-
tically significant.
Results. 302 doctors were trained for “one day basic intensive care 
training”. Their mean (± SE) age was 31.66 (± 0.30 yrs), 198 (65.6%) 
were males, 29 (9.6%) were faculties, 98 (32.5%) were Senior Resi-
dents and 175 (57.9%) were Junior Residents. Finally, 252 doctors were 
analysed who fulfilled the inclusion criteria (Group I; n = 66, Group II; 
n = 120 & Group III; n = 66).
The mean total marks at pre-test were highest in Group II (II > III > I) 
[II: 14.77 ± 0.31; III: 14.64 ± 0.41; I: 11.94 ± 0.36]. The mean total marks 
at post-test were highest in Group III (III > II > I) [III: 19.97 ± 0.46; II: 
19.42 ± 0.30; I: 17.21 ± 0.55]. Within each group there was significant 
(p < 0.001) increase in mean total marks at post-test compared to pre-
test [I: 5.27 ± 0.31; II: 4.65 ± 0.16; III: 5.33 ± 0.24].
In comparing the difference in mean total marks between the groups, 
at pre-test, Group II (2.83 marks) and Group III (2.70 marks) had signifi-
cantly (p < 0.001) higher marks as compared to Group I and at post-
test, Group II (2.20 marks) and Group III (2.76 marks) had significantly 
(p < 0.001) higher marks as compared to Group I.
Conclusion. The study focused on training non-intensivists for one 
day through a structured program revealed that such courses can be 
useful in improving the knowledge. Knowledge gain was similar in all 
participants irrespective of their duration of prior ICU experience.
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Introduction. As many as 30% of those infected with Covid-19 will 
require intensive care treatment with an associated mortality of 40% 
(1). Admission PF ratio has been proposed to be independently asso-
ciated with poor ICU outcome (2). The defining characteristics and 
admission parameters of patients who will have an eventual poor out-
come remains obscure.
Objectives. To explore the relationship between patient characteris-
tics and outcome in Covid-19 patients in ICU and identify trends which 
might predict care requirements and outcome.
Methods. We conducted an observational retrospective case series 
review of patients admitted to ICU at Hull Teaching Hospitals Uni-
versity Trust (HUTH) with Covid-19 between March 2020 and March 
2021. All patient information was obtained from casenote review and 
electronic medical records. Only patients with known outcomes were 
included.
Results. 2206 patients attended HUTH for treatment of Covid-19, 250 
received basic respiratory support outside of ICU. 191 were admitted 
to ICU. Of these 72% were male, predominantly White-British and had 
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a median age of 63 years. 74% had a high BMI. 40% had pre-existing 
hypertension, 20% had chronic lung disease and 18% were diabetic. 
Disease limiting daily activity was recorded in 8%. APACHE II score 
mean was 15 (range 6–32) with scores evenly distributed across all 
levels of respiratory support and outcome. The observed ICU mortality 
was 42.8% with an uneven distribution towards advanced respiratory 
support.
The median ratio of arterial partial pressure of oxygen (PaO2) to 
inspired fraction of oxygen (FiO2) (P/F ratio) ratio on admission was 
13.7 (IQR 9–18). 91 patients received basic respiratory support. 45 
patients were intubated at the point of admission. 55 received a 
median of 4  days basic support (IQR 2–7) before being escalated to 
advanced support.Median PF ratios of 13.3 (IQR 10–18) and 11.5 (IQR 
8–16) were observed for the basic and advanced groups respectively. 
This worsened between wave 1 and Wave 2, falling from a median of 
14 (IQR 11–21) to 11 (IQR 8–14) in the basic group and from 13 (IQR 
10–20) to 10 (IQR 8–12) in the advanced group. The lowest recorded 
PaO2 had a median value of 6  kPa (range 4.3–7.7  kPa) regardless of 
month of admission or level of support received.
Conclusion. The hypoxic state of patients being admitted to critical 
care worsened significantly during the pandemic. Hypoxaemia in iso-
lation was not enough to trigger an escalation to advanced respira-
tory support. Although a low P/F ratio was associated high mortality 
in patients receiving advanced care, we found this was less applicable 
when patients only received basic level respiratory support. Our find-
ings support evidence that traditional severity scoring systems are of 
limited value in predicting the care trajectory and outcome of patients 
with Covid-19(3).
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Introduction. In-situ simulation training is a well-established educa-
tional tool. After the UK’s first COVID-19 pandemic surge, our depart-
ment wanted to ensure quality of patient care was maintained. Latent 
threats are potential risks to the delivery of effective, safe, and high-
quality care that are not necessarily revealed through everyday prac-
tice but identified through safety analysis. This allows a proactive 
response to future potential risks with the goal of preventing them 
from materialising. We present the development and implementation 
of a verbally-undertaken safety analysis protocol built into our in-situ 
simulation debriefing sessions on the intensive care unit (ICU) to iden-
tify and respond to latent threats to high quality patient care.
Objectives. To integrate a verbal safety analysis into in-situ simulation 
debriefing sessions to identify latent threats and reach a consensus 
agreement on a robust response plan to reduce the potential risk of 
patient harm.
Methods. Utilising existing regular multidisciplinary in-situ simulation 
sessions, we developed a verbal safety analysis process building on 

the existing literature on safety analysis in in-situ simulation. Trained 
faculty members observed in-situ simulations to identify latent threats 
that posed either a current or potential risk to patient safety. Dur-
ing debriefing sessions, participants were supported in raising latent 
threats they observed with a reduced risk of framing bias. Faculty 
meetings after each simulation session discussed the latent threats 
identified and appropriate risk reduction plans were agreed with the 
rest of the department. Following this, a repeat simulation on the 
same topic was undertaken to re-assess latent threats regardless of 
whether the risk reduction plan had been implemented, to reduce the 
risk of expectation bias masking additional latent threats.
Results. 9 in-situ simulation sessions were conducted over a 10-month 
period covering 4 separate themes of patient care. 7 latent threats to 
patient care were identified with risk reduction plans devised and par-
tially implemented, ranging from direct changes to the ICU environ-
ment, adjustments to electronic patient care record proformas, and 
escalation within the hospital’s quality management system. Repeat 
simulation was undertaken for 2 themes resulting in the identification 
of 4 new latent threats across 5 repeat sessions. The faculty agreed 
that additional verbal safety analysis did not burden the delivery of the 
sessions and enhanced the perceived quality of debriefing sessions.
Conclusion. The additional of verbal safety analysis into in-situ simu-
lation sessions on a COVID ICU was easily undertaken and effective 
means of identifying latent threats to patient care that were amena-
ble to risk reduction plans without hindering session delivery. Repeat 
latent threat analysis within the same patient care theme enhanced 
the utility of the latent threat response program and reduced the risk 
of expectation bias.
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Introduction. PICS is a relatively newly reported syndrome and 
describes physical, cognitive, and psychological symptoms resulting 
after a critical illness. Symptoms can include neuromuscular weak-
ness, chronic pain, impairments of memory and attention and anxi-
ety and depression [1]. It can also present as PICS-Family in patients’ 
caregiver’s who may suffer from similar psychological symptoms [1]. 
One potential method of reducing severity and symptom burden is a 
post-ICU clinic in order to screen patients for symptoms of PICS and 
address any that arise by referring them to relevant care providers. An 
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example is the Intensive Care Syndrome: Promoting Independence 
and Return to Employment (In:SPIRE) study where data for this study 
was collected.
Objectives. This study evaluates the impact of Post Intensive Care 
Syndrome (PICS) in patients both with and without cancer, whilst also 
considering the impact on their families, through the use of standard-
ised questionnaires in the hopes of assessing any differences in symp-
tom prevalence and severity.
Methods. 206 patients were part of the In:SPIRE study, at Glasgow 
Royal Infirmary, which evaluated the use of a Post-ICU clinic. Any 
patient receiving level 3 care or level 2 care for more than 7 days was 
eligible. Exclusion criteria included a terminal diagnosis, traumatic 
brain injury and psychiatric inpatients. Cancer patients required a 
diagnosis no more than 5 years before or within 1 month of admission 
with 29 meeting these criteria. Propensity score matching was used to 
account for differences in baseline characteristics between cancer and 
non-cancer patients and created a cohort of 29 non-cancer patients 
from 159.
Results. No statistically significant differences were found in the 
patient outcomes measures between the two cohorts. EQ5D scores 
which looked at Health-related quality of life were similar for the two 
cohorts. Cancer patients reported slightly more interference from pain 
in their daily lives as well as a higher worst pain score on the Brief Pain 
Inventory and higher rates of anxiety and depression in the Hospital 
Anxiety and Depression Scale (HADS). However, these differences were 
not statistically significant. This was the same for caregiver outcomes 
using HADS and the caregiver strain and insomnia severity indices.
Conclusion. PICS is an area of critical care requiring further research 
including on how underlying diseases processes can alter symptom 
prevalence and severity. However, this study found no differences in 
patients with cancer or their caregivers, indicating that they should 
therefore be managed the same as any other post-ICU patients.
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Introduction. Data show that ischemic stroke is one of the leading 
causes of death and disability worldwide (1–3). Knowledge of ischemic 
stroke-related guidelines is vital for health care professionals working 
in the Emergency Departments (EDs) because it affects the early diag-
nosis and timely treatment to combating stroke (4).
Objectives. The investigation of knowledge of Cyprus health care 
personnel regarding the recognition and treatment of the ischemic 
stroke.
Methods. This was a descriptive cross-sectional correlation study. 
From November 2019 to April 2020 Greek-speaking nurses and physi-
cians employed in 3 private and 7 public EDs in Cyprus were invited to 
complete anonymously a self-administered questionnaire developed 
by a multidisciplinary group of experts in stroke based on the latest 
guidelines (2018) of American Stroke Association.
Results. 243 nurses [Response Rate (RR): 74.34%] and 26 physicians 
(RR; 46.42%) completed the questionnaire. 94% of the participants 
responded that EDs play an important role in the rapid recogni-
tion and treatment of ischemic stroke. Previous education based on 
ischemic strokes is correlated in higher levels of knowledge with 
Mean difference = 1.4 (t = 8.423 and p = 0.004) with 128 (48.51%) par-
ticipants stated that they had previous education. Regarding overall 

knowledge, nurses and physicians reported poor to moderate (Mean: 
12.6 ± 4.1; Scale Range: 1–28) and moderate (Mean: 15.7 ± 4) level, 
respectively. Awareness of IS was higher among physicians (p < 0.001).
Conclusion. Cypriot health care professionals in EDs reported poor 
to moderate knowledge about ischemic stroke and further study of 
factors related to this maybe of interest. Also, the development and 
implementation of evidence-based protocols and enhanced educa-
tion regarding ischemic stroke should be considered essential inter-
ventions for emergency health care professionals.
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Introduction. Admission to the Intensive Care Unit (ICU) is an important 
part of cancer treatment providing post-operative care and treatment 
for complications of cancer therapies or immunocompromised events. 
Despite its necessary use, ICU is traumatic so risk calculations are per-
formed to ensure only patients with a reasonable expectation of survival 
are admitted. Cancer has been often cited as a reason for refusal of ICU 
admission due to perceived low survival and high personal cost. How-
ever, there is limited information regarding impact of ICU on long term 
survival of cancer patients who survive ICU treatment
Objectives. This study aims to compare outcomes among cancer 
patients discharged from ICU with a matched group who were not 
admitted to ICU.
Methods. A retrospective, observational cohort study using data from 
four linked Scottish datasets was designed. 3509 cancer patients who 
had survived ICU treatment were matched to 3444 non-ICU cancer 
patients. A descriptive analysis of both groups was performed. T-test of 
independent samples was used to test differences in means between 
cohorts and Pearson’s Chi-square used to test differences in distributions 
of categorical variables. Kaplan–Meier curves and log-rank tests were 
used to compare survival up to 5 years between the ICU and the non-
ICU cancer patients. Curves were also constructed to compare survival 
depending on admission type; non-ICU, elective and emergency admis-
sion. A univariate and multivariable logistic regression was carried out to 
assess effects of different variables on 1- and 5-year survival.
Results. There was no statistically significant difference between survival 
of ICU and non-ICU patients (p = 0.099) and median survival times were 
38.3  months (34.0–43.2) and 36.0  months (31.4–41.7) respectively. Sur-
vival of cancer patients stratified by admission type found elective ICU 
patients had the best survival outcomes followed by non-ICU patients 
and finally emergency ICU patients (p < 0.001). Median survival times 
were 22.3  months, 36.0  months and 56.0  months respectively. Multi-
ple logistic regression analysis showed elective admission significantly 
increased survival odds at 30  days. Elective admission, female sex and 
higher SIMD score increased survival at 5 years.

http://www.strokeeurope.eu/downloads/TheBurdenOfStrokeInEuropeReport.pdf
http://www.strokeeurope.eu/downloads/TheBurdenOfStrokeInEuropeReport.pdf
https://doi.org/10.1161/CIR.0000000000000757
https://doi.org/10.1161/CIR.0000000000000757
http://www.who.int/topics/cerebrovascular_accident/en/
https://doi.org/10.1161/STR.0000000000000211
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Conclusion. Cancer patients admitted to ICU after elective admission 
are likely to have long term outcomes that are as good as, or better 
than, cancer patients not admitted to ICU. However, ICU support fol-
lowing emergency admission has a poorer prognosis. Consequently, 
cancer patients should not be excluded from ICU based on underlying 
malignancy alone and instead factors associated with survival should be 
considered.
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Introduction. The assessment of disease severity in COVID-19 patients 
on ICU admission is challenging. It could effectively help in clinical 
decision-making and in guiding treatment options.
Objectives. We aimed to assess the correlation of severity indexes 
APACHE II, SOFA score and the newly introduced COVID-Gram Critical 
illness Risk score and Veterans Health Administration COVID-19 (VACO 
index) with ICU mortality. The secondary endpoint was tο evaluate and 
compare their predictive capacity.
Methods. Observational single-center cohort study on PCR con-
firmed COVID-19 severe pneumonia adult patients that were neces-
sitated mechanical ventilation (December 2020–May 2021). Patients 
who succumbed within the first 24  h of admission were excluded. 
Demographics, Body mass index (BMI), ICU length of stay (ICU LOS), 
comorbidities expressed through Charlson’s comorbidity index (CCI) 
and ICU mortality were recorded. APACHE II, SOFA score, COVID-Gram 
Risk score and VACO index were calculated for each patient within the 
first 24 h of ICU admission. Categorical data were compared with the 
chi-square test, while continuous data with the Mann-Witney U test. 
Receiver operating characteristics (ROC) curves were constructed for 
the scores mentioned above. The area under the ROC curve (AUC) was 
calculated to evaluate and compare their prediction performance on 
ICU mortality.
Results. We analyzed 67 COVID-19 patients with a median age of 
62 (IQR: 55 to 69.5); 67% were males. Patients had a median BMI of 
31 (IQR: 27 to 36.5) and a median CCI of 2 (IQR: 1 to 3). The median 
APACHE II score was 16 (IQR: 13 to 18), and the median SOFA score 7 
(IQR: 6 to 8). The overall ICU mortality was 37%, with a median length 
of ICU stay of 17 (IQR: 8.5 to 22) days. Regarding mortality, no statisti-
cally significant difference was observed between survivors and non-
survivors in terms of sex, age and BMI (p > 0.05). In contrast, patients 
who didn’t survive had increased comorbidities quantified by the CCI 
(3 vs 2, p = 0.009) and longer median ICU LOS (21  days vs 13  days, 
p = 0.016). There was no evidence of differences in severity risk scores 
APACHE II, SOFA score and COVID-Gram risk score between survivors 
and non-survivors (p > 0.05), except for VACO index (5 vs 7 respec-
tively, p = 0.035). The tested severity scoring systems showed low pre-
dictive accuracy in the studied population. Based on the ROC curves, 
the Apache II score had the worst discriminative ability (AUC: 0,518, 
95%CI: 0,393 to 0,642). The AUC was 0,547 (95% CI: 0,421 to 0,669) and 
0,622 (95% CI: 0,495 to 0,738) for the COVID-Gram Risk score and SOFA 
score respectively. Although the VACO index performed better, it still 
had poor accuracy (AUC: 0.655, 95% CI: 0.529 to 0.767).

Conclusion. According to our findings, only the VACO index showed a 
significant correlation with mortality. Nevertheless, none of the sever-
ity scores support any reliable predictive performance. There is a need 
for more extensive studies to trace the impact of these scores on ICU 
COVID-19 patients.
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Introduction. The importance of multi-disciplinary critical care follow-
up in influencing the recovery profile for ICU survivors is widely recog-
nised. These services holistically identify and manage unmet health 
needs associated with post intensive care syndrome (PICS) and currently 
play an essential added role in characterising the long term sequelae 
associated with COVID-19.
Prone ventilation reduces mortality in patients with acute respiratory 
distress (1), a common feature of COVID-19 pneumonitis. However this 
intervention is not without risk. Recent small studies have identified a 
concerning trend of nerve injury, potentially related to prone positioning 
(2). At our ICU recovery clinic we also identified patients with peripheral 
nerve injuries and questioned an association with our prone positioning 
technique.
Objectives. Quantify peripheral nerve injuries in recovery clinic patients, 
clarify any association with prone positioning, address changes in prac-
tice required with a quality improvement process.
Methods. A retrospective cohort study was undertaken which identi-
fied all mechanically ventilated patients with a diagnosis of COVID-19 
pneumonitis admitted to the Royal Infirmary Edinburgh ICU between 
15/03/2020 and 25/12/2020. Patients with persisting symptoms of PICS, 
including peripheral nerve injury were invited to the ICU recovery clinic, 
held 2–3 months post hospital discharge. Additional patients referred to 
the clinic from other hospital sites within our Health Board, with similar 
proning protocols, were also included. Peripheral nerve injuries were 
diagnosed by a consultant intensivist and/or a senior physiotherapist.
Results. Thirty five patients recovering from COVID-19 pneumonitis were 
included in the study cohort. The results are shown in Table 1, with sub-
group analysis of patient demographics and ventilation/proning require-
ments. A spectrum of nerve injuries were evident, affecting 13 (37%) 
patients who attended the clinic. The nature of the nerve injuries impli-
cated prone positioning as a factor in the aetiology. Only one patient 
with a nerve injury did not undergo prone positioning. This patient had 
meralgia paraesthetica, which can occur de novo in patients with obesity 
and diabetes mellitus, both of which were present in this case.
We subsequently made adaptations to our prone ventilation guidance 
document (Figure 1) to address these findings with a focus on shoulder, 
upper limb, pelvis and knee positioning.
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Conclusion. This study highlights the importance of a multi-discipli-
nary ICU recovery clinic in identifying problems, which can inform a 
quality improvement process to enhance current practice, improve 
patient outcomes and minimise complications.
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Introduction. Tracheostomy is a common procedure in critically ill 
patients; nearly 10% of patients requiring mechanical ventilation (MV) 
in the intensive care unit (ICU) receive a tracheostomy tube. Although 
mortality is high among these patients, risk stratification models after 
tracheostomy are lacking.
Objectives. The aim of our study was to develop and validate a 30-day 
mortality prediction model that could be used as a risk stratification 
tool in ICU patients undergoing percutaneous dilational tracheostomy 
(PDT).
Methods. Database driven retrospective cohort study using electronic 
medical records between the years 2009–2019 in two tertiary care 
university-affiliated hospitals: Rambam Health Care Campus (RHCC) 
and Beilinson Rabin Medical Center (BRMC) were used as derivation 
and validation cohorts, respectively. The main outcome was 30-day 
mortality after PDT in ICU patients. Independent factors included 
demographics, comorbidities, kidney function, albumin, lactate, 
hemoglobin, platelets, white blood cell count and partial pressure of 
carbon dioxide (pCO2). Predictive score was developed and validated 
externally using multivariate logistic regression with the backward 
stepwise elimination method. Discrimination (c-statistic) and calibra-
tion of the model was assessed by area under the receiver operating 
characteristic (AUROC) curve and the Brier score, respectively.
Results. PDT was performed on 945 patients at RHCC between the 
years 2009–2019, and on 503 patients at BRMC general ICU between 
the years 2013–2018. Mortality at 30-days was 281 (28.7%) and 110 
(21.9%), respectively. The c-statistic of the model was 0.80 (95% CI 
0.77–0.83) and 0.74 (0.68–0.79) for the derivation (RHCC) and valida-
tion (BRMC) cohorts, respectively. A good calibration of the model was 
achieved in both cohorts, with Brier scores of 0.158 and 0.151. After 
adjusting for demographic, comorbidities, kidney function, albumin, 
pCO2 and complete blood counts; the only comorbidities correlated 
with 30-days mortality were diabetes mellitus (OR 1.52 with 95% CI 
1.10–2.28) and chronic obstructive pulmonary disease (OR 1.82 with 
95% CI 1.16–2.85).
Conclusion. We have developed and externally validated a model 
for 30-day mortality after PDT in ICU patients with a good discrimi-
nation and calibration ability. This model could be used as a tool for 
risk-stratification in ICU patients undergoing PDT as those in a high-
risk group might benefit from a more intensive care and vice versa. 
Further studies are required to evaluate whether patients at very high 
risk might benefit from a prolonged stay in the ICU or high depend-
ency unit or whether the procedure might prove futile under certain 
circumstances.
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Introduction. Within the context of Coronavirus disease 2019 (COVID-
19) pandemic, elderly patients are at particularly high risk for severe 
disease, requiring intensive care unit (ICU) admission. However, some-
times, especially in insufficient hospital resources, advanced age is 
included in the triage criteria (1). While many studies on elderly adults 
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with COVID-19 in non-ICU wards have been published, there is limited 
information about those admitted to the ICU (2).
Objectives. To provide information concerning clinical features 
and outcome of patients ≥ 70  years old admitted to the ICU due to 
COVID-19.
Methods. Observational study, conducted in the COVID-ICUs at 
Evangelismos Hospital, Athens, Greece from March 19, 2020 to April 
24, 2021. All consecutive patients ≥ 70  years of age, with confirmed 
COVID-19, were enrolled. No age restrictions were applied during the 
study period concerning ICU admission because hospital capacity had 
not been overwhelmed by the COVID-19 pandemic. Clinical character-
istics were compared between survivors and non-survivors.
Results. Out of 461 patients admitted to the COVID ICUs during 
the study period, 183 (40%) patients were ≥ 70  years old (range 
70–102  years) and were included in this analysis. ICU mortality was 
65% overall and 71% in the subgroup of patients with invasive 
mechanical ventilation. Non-survivors compared to survivors, were 
older (78 vs. 74  years, p < 0.001), had higher illness severity scores 
(APACHE II score 20 vs. 14, p < 0.001, SOFA score 9 vs 4, p < 0.001, 
Charlson comorbidity index 5 vs. 4, p < 0.004), higher values of cre-
atinine, troponin, lactate and d-dimers, suffered a more severe shock 
and required more frequently mechanical ventilation (100% vs. 67%, 
p < 0.001) and continuous renal replacement therapy (40% vs 10%, 
p < 0.001). Regarding comorbidities, no statistically significant differ-
ence between survivors and non-survivors was found, except for the 
presence of chronic kidney disease (18% vs. 2%, p < 0.01). Cox regres-
sion analysis showed that age remained an independent risk factor 
for mortality, after adjustment for confounding factors (OR 1.045; CI: 
1.02–1.07, p = 0.001).
Conclusion. When hospital capacities have not been overwhelmed, 
critically ill patients ≥ 70  years old represent a high proportion of 
COVID-19 ICU patients and present high mortality. Severity of illness 
and age are independent risk factors for mortality.
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Introduction. The COVID-19 outbreak has resulted in unprecedented 
healthcare crisis with high prevalence of psychological distress in 
healthcare providers.1 It is well recognized that the pandemic is putt-
ting critical care under extreme pressure.2 The ICM workforce are par-
ticularly susceptible to burnout, rating higher on stress, burnout (BO) 
and compassion fatigue indices. This may lead to poor patient safety 
outcomes.3 In Ukraine, specifically, the concept of BO in ICU is largely 
under recognized. We sought to document the unfolding impact of 
burnout on ICU staff in the times of pandemic.
Objectives. To assess the burnout experience and identify associated 
risk factors in ICU staff facing COVID-19 outbreak
Methods. The focus of the study was the ICU staff in several different 
hospitals in Ukraine. The final sample size was nurses (n = 139) and 
doctors (n = 162). Data collection was performed with the help of the 
Maslach Burnout Inventory (MBI) survey. The BO rate was assessed 
across various ICU types, seniority, gender, age groups, university affili-
ation and individual ethical climate rating.
Results. The response rate was 70%. The overall prevalence of BO in 
ICUs was 84.5% (nurses 88%, doctors 81%).There was no difference in 
BO subscales between doctors and nurses (95% CI, P > 0,05). We also 
found no statistically significant difference in the incidence of BO 

between doctors and nurses (P > 0,05). Our study showed no differ-
ence (P > 0,05) in the incidence of BO in doctors across ICU type, sen-
iority level, gender or age group. In contrast, there was a difference 
across university affiliation and ethical climate (P < 0.005). In nurses we 
found statistically significant difference in the incidence of BO across 
seniority and ICU type (P < 0,05).
Conclusion. BO prevalence has notably increased in both ICU nurses 
and doctors, compared to previous survey results, which reflects the 
pandemic toll, but also an increase in BO awareness among ICM com-
munity. Our findings indicate that doctors and nurses are equally at 
risk of BO. The study showed a clear association between the incidence 
of BO and academic commitments, and low ethical climate rating in 
doctors. With regard to nurses, seniority and the ICU type proved to 
be a factor—possibly due to shortage of staff and logistic support in 
the respective units. Limitations of our study include a relatively small 
number of respondents that prevents from drawing conclusions in the 
context of a country/healthcare system. Further research is warranted 
in hospitals across Ukraine to determine BO rates and risk factors. We 
hope obtained data will contribute to early recognition of BO.
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Introduction. Tocilizumab (TOC) is an IL-6 inhibitor that was intro-
duced in our ICU to treat patients with COVID-19 based on the REMAP-
CAP trial [1]. TOC should be administered in the first 24  h from ICU 
admission and respiratory support [1]. The strict inclusion and exclu-
sion criteria and the short administration time window form a chal‑
lenge for the ICU team to adhere to the prescription guidelines. We 
conducted a Quality Improvement Project (QIP) to improve the pre-
scription and administration of tocilizumab to COVID ICU patients 
based on the REMAP-CAP protocol.
Objectives. The main objective was to administer Tocilizumab to 
all eligible COVID-19 ICU patients within 24  h of admission, in addi-
tion, we aimed to ensure all patients administered Tocilizumab were 
screened for other infections as per protocol.
Methods. The Standard Operation Procedure (SOP) was based on 
strict REMAP-CAP trial inclusion and exclusion criteria, along with 
a few local modifications. A clear flowchart was included in this SOP, 
containing screening and assessing patients according to the guide-
lines. The QIP was conducted between January to March 2021 in 
COVID Wave 2 of the UK for patients admitted to our ICU in a District 
General Hospital. We collected patient data for admission details, eli-
gibility for Tocilizumab, details of prescription, viral screening and 
hospital outcome. The data were collected using REDCap™, a secure 
web application used by various research studies. No ethical approval 
or consent was required for this QIP since the SOP was approved by 
hospital administration as the standard of care for Covid ICU patients. 
We used Plan Do See Act (PDSA) cycles to guide our improvement. We 
included pharmacists and senior ICU nurses as stakeholders for the 
MDT approach.
Results. We admitted a total of 70 patients to our ICU during this 
period; 43 patients (61.4%) of them were eligible for TOC. From the 
eligible patients, 38 patients (88.4%) received the medication, and 
5 patients (11.6%) missed the administration window. We found 27 



Page 49 of 260 ﻿ICMx  2021, 9(Suppl 1):50
	

patients (38.5%) were not eligible for TOC. The most common exclu-
sion cause was high procalcitonin levels (14 patients, 51.9%) followed 
by high ALT 5 (5 patients, 18.5%). We conducted 2 PDSA cycles and 
several micro-PDSA cycles to guide improvement: 1—PDSA-1: SOP 
created and education provided in form of a webinar among local staff 
within the ICU team. 2—PDSA-2: We added admission time, TOC status 
and Procalcitonin levels to our handover sheets. Daily reminders and 
discussions during handover acted as micro-PDSA cycles. The impact 
of the PDSA cycles is shown in the run chart (Figure 1). Changing the 
culture within ICU was the main factor for improvement.

Figure 1 Run chart for the QIP
During mid-February 21, our Covid admissions had reduced sig-
nificantly, and an eligible patient was missed. Viral screening as part 
of the SOP was done in only 9 (23.7%) of patients given TOC. This 
may have been related to poor buy-in from the ICU staff. Although 
patients who got TOC showed less mortality (Table  1), it was not 
found to be statistically significant in this small sample.

TOC prescribed Vs discharge 
status

Discharged alive from the 
hospital?

Was TOC prescribed? No Yes

No (59%) 19 13 (41%)

Yes 15 (39%) 23 (61%)

Table 1. Mortality outcome
Conclusion. -1–60% of patients were eligible for TOC. Of those, 88% 
received TOC within 24  h of admission -2- High PCT was the main 
reason for not being eligible for TOC -3-Conducting two PDSA cycles 
including education and modifying the handover sheets assisted in 
reaching our target -4-MDT approach supported the effective imple-
mentation of a new line of treatment during a difficult pandemic 
time.
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Introduction. Patients admitted to ICCU in Sunderland had an 
increased mortality rate (44.6%) compared to national data (39.7%) 
[1]. The cause of this is unclear but likely related to social and health 
inequalities.
Methods. Data was collected from 112 patients admitted to ICCU 
with PCR positive/clinically suspected COVID-19 infection admit-
ted from 19/09/20 to 31/01/21. This was compared against national 

Intensive Care National Audit & Research Centre (ICNARC) data [1]. 
Social deprivation quintile scores were obtained from English indi-
ces of deprivations webtool (https://​tinyu​rl.​com/​y3vqq​l3q) and 
compared.
Results. Patient demographics were similar to those in the national 
dataset (Table  1), with key differences seen in support and out-
comes. A significant proportion of patients had cardiometabolic 
risk factors: 50.4% were obese, 48.4% were hypertensive and 33.6% 
were diabetic. All of these are known to be significant risk factors for 
worse outcomes in COVID-19 patients [2].
COVID-19 has worse outcomes in socially deprived areas [3], Sunder-
land and the surrounding area is known to be an area of high social 
deprivation [4]: 50.4% of the cohort were in the lowest quintile for 
social deprivation compared with 29.5% nationally.
Table 1. Demographics and mortality rates for Sunderland ICCU and 
national critical care patients

SRH National

Age (Median (IQR)) 63 (55,66) 60 (51, 67)

Male:Female (%) 65:35 66:34

APACHE II Score (Median (IQR)) 14 (11,17) 14 (11,17)

ARS* (Mortality) 63.1% (67.6%) 52.2% (59.1%)

BRS** (Mortality) 29.5% (12.1%) 44.7% (18.6%)

BMI ≥ 30 (Mortality) 50.4% (51.0%) 47.8% (34.8%)

*ARS—Advanced Respiratory Support provided
**BRS—Basic Respiratory Support provided
Conclusion. The data proves useful as a population descriptor, with 
our patient cohort having greater cardiometabolic risk and being 
from more socially deprived postcodes which may explain observed 
increased mortality.
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Introduction. Steroid are main stay of treatment along with anticoag-
ulants in Moderate to severe Covid 19 patients. Ideally steroid should 
be stopped as patients clinical and inflammatory markers stabilizes.
Patients requiring Oxygen have shown significant benefit if steroids 
are started early.
But during discharge the same steroid should be abruptly stopped or 
continued remain area of dispute where clinicians remain divided in 
their opinion.
Objectives. •To find out whether long term steroid on discharge are 
contributing towards 90  day morbidity and mortality in post covid 
pneumonia.
Methods. •In our hospital, Covid patients are admitted under four 
physicians out of which 2 physician have been giving steroid on dis-
charge to Covid Pneumonia while 2 physician were discharging with-
out steroid.

https://tinyurl.com/y3vqql3q
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•Retrospectively we will analyse patients who are discharged from 
May 2020 to october 2020. All patients are divided into 2 groups. One 
group who are discharged with a protocolized steroid tapering dose 
and other group without any steroid dose.
All patients will be followed for 90 days. And patients are seen for sec-
ondary outcomes like
1.	 Mortality.
2.	 Readmission in hospital.
3.	 Secondary Infection requiring antibiotics and visit to OPD.
4.	 Psychological depression.
5.	 Uncontrolled Diabetes Mellitus requiring change in medications.
6.	 Fractures.
Results. We followed up Moderate to severe Covid 19 patients 243 
patients in nonsteroid arm (steroid was abruptly stopped when oxy-
gen requirement caeses) and 232 patients in protocolized steroid 
tapering regimen of 15  days (Three days each of decreasing dose 
of steroid starting from Methylprednisolone 16  mg twice daily) for 
90 days post discharge.
We found there is no statistically significant difference in Mortality (4 
in nonsteroid arm and 3 in non steroid arm), readmssion in hospital (7 
in non steroid arm and 5 in steroisd arm), secondary infection requir-
ing antibiotics (5 in non steroid arm vs 4 in steroid arm), psychological 
depression, Fractures (0). Only there is slight increase in uncontrolled 
Diabetes Mellitus (28 in steroid arm compared to 2 in non steroid arm)
Conclusion. Adding a protocolized steroid regimen during dis-
charge gives rise to same outcome to those patients where steroid 
was abruptly stopped when oxygen requirement caeses. Rather it 
increases chances of uncontrolled diabetes mellitus requiring increase 
in antidiabetic dose. So it is appropriate to stop steroid whenever 
patient is stable and there is no oxygen requirement. Adding a tap-
pering dose of steroid extending way beyond discharge does not have 
any advantage. Need large Randomized Controlled trials to confirm 
our findings in this study.
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Introduction. The SARS-CoV-2 pandemic has put ICUs units under the 
extreme pressure of a large numbers of patients with severe respira-
tory failure.
Objectives. Describe the adaptation of intensive care the the pan-
demic surge in Madrid.
Methods. We performed a retrospective observational study of the 
clinical characteristics of all consecutive critically ill Covid-19 patients 
admitted in March and April 2020 to 54 ICUs in the Province of Madrid, 
the expansion of total ICU bed capacity and the process of relocation 
of patients between centers. Statistical analysis included independent 
predictors of mortality and propensity score matching of transferred 
and non-transferred cases.
Results. Total ICU capacity enlarged from 647 to 1942 to admit 3,192 
patients. On duty staff increased from 61 intensivists to a multidisci-
plinary team of 202. 2,576 available Covid-19 cases had a median 
Apache II score of 15 (interquartile range [IQR], 11 to 19), median age 
was 63 (IQR, 55 to 70) years, 72.3% were male, and 44.2% died in the 
ICU. Emergency Medical Services transferred 197 patients with ARDS, 
86.4% under invasive mechanical ventilation with median FiO2 0.6 (IQR 

0.5 to 0.8), PEEP 12 (IQR 10 to 14) cmH2O, a noradrenaline infusion in 
60%, and 18.7% suffered events needing medical intervention. Inde-
pendent variables for ICU mortality were Apache II score (Odds ratio 
(OR) 1.061; 97.5% CI, 1.041–1.082, per point increment), age (OR 1.069; 
97.5% CI, 1.056–1.084. per year increment), BMI (OR 1.039; 97.5% CI, 
1.015–1.063, per unit increment), duration of pre-ICU hospital stay (OR 
1.035; 97.5% CI, 1.007–1.064, per day increment), prone positioning 
(OR 1.305; 97.5% CI, 1.026–1.661), and days from start of the epidemic 
outbreak on March 2, 2020 to date of hospital admission (OR 0.721; 
97.5% CI, 0.632–0.819, per 10 days increment). Mortality and length of 
stay were similar in transferred and non-transferred patients.
Conclusion. The explosive increase in demand associated with the 
SARS-CoV-2 required an immediate increase of ICU capacity and relo-
cation of patients. Transfer of critically ill Covid-19 patients may be 
considered an additional measure of adaptation to pandemic surge. 
ICU admission should be attempted as soon as possible.
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Introduction. COVID-19 is the most threatening pandemic outbreak 
in modern history [1] and the identification of high-risk patients for 
clinical deterioration is essential. Hypoalbuminemia has been associ-
ated with mortality across numerous clinical settings [2], but there is 
little data examining the association between serum albumin levels 
and prognosis in critically ill COVID-19 patients.
Objectives. To determine whether serum albumin concentration reli-
ably predicts adverse outcomes in critically ill COVID-19 patients.
Methods. Observational retrospective study of serum albumin con-
centration and outcomes of COVID-19 patients admitted to a poly-
valent intensive care unit (ICU) of a Portuguese tertiary hospital 
between March 15th 2020 and March 14th 2021. Asymptomatic carri-
ers of SARS-CoV-2 were excluded. Serum albumin levels were obtained 
within 24  h of ICU admission and hypoalbuminemia was defined as 
albumin < 3.5 g/dL.
Results. A total of 237 patients were included. Median age was 65 
[58; 71] years, 168 (70.9%) were men and median APACHE II and SAPS 
II scores were 16 [13; 20] and 34 [28; 43], respectively. Two hundred 
and six (86.9%) patients had comorbidities, mainly arterial hyperten-
sion (n = 148, 62.4%), diabetes (n = 80, 33.8%), obesity (n = 80, 33.8%), 
chronic respiratory disease (n = 35, 14.8%), coronary heart disease 
(n = 32, 13.5%) and chronic kidney disease (n = 18, 7.6%). Median ICU 
length of stay was 11 [4.9; 19.5] days and the mortality rate was 24.9% 
(n = 59). Seven patients died after ICU discharge. Sixty-two (26.2%) 
patients were submitted to non-invasive ventilation, 134 (56.5%) to 
high flow nasal cannula and 155 (65.4%) patients required mechani-
cal ventilation (median duration of 13  days). Hypoalbuminemia was 
found in 164 (69.2%) patients and mean serum albumin on admission 
was 3.1 ± 0,44  g/dL. ICU mortality was higher in patients with albu-
min < 3.0 g/dL (p = 0.048). Only severe hypoalbuminemia (< 2.5 g/dL) 
was associated with in-hospital mortality (p = 0.024). No difference in 
ICU length of stay (17.1 vs 16.0 days, p = 0.166) or duration of mechan-
ical ventilation (14.0 vs 13.0, p = 0.643) was found between patients 
with hypoalbuminemia and normal albumin.
Conclusion. Hypoalbuminemia has been described as a negative 
prognostic factor in several diseases [1,2]. Because of the broad spec-
trum of COVID-19 presentation, it is important to determine predic-
tors of worse outcomes [3]. We demonstrate the association of mild 
and severe hypoalbuminemia and mortality in critically ill COVID-19 
patients. Further studies are needed to clarify if albumin levels may be 
useful to evaluate the response to treatment and if hypoalbuminemia 
should be corrected.
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Introduction. Intensivists frequently navigate patients and their fami-
lies through complex decisions about appropriate levels of care for 
the individual.1 We aim to compare longer-term outcomes of patients 
with and without treatment limitations placed at admission to critical 
care.
Methods. Retrospective observational study including all critical 
care admissions across two sites over a two year period in Sussex, 
UK (2018–20). We identified if treatment limitations had been set on 
admission to critical care after consultant review within the first 24 h 
and followed-up subsequent outcomes.
Results. Of 3781 admissions, 87% (n = 3295) were for full escalation 
with 13% (n = 486) having treatment limitations placed. 32% of the 
overall cohort received invasive positive pressure ventilation (IPPV), 
14% non-invasive ventilation (NIV) and 7% renal replacement therapy 
(RRT). Median clinical frailty scale was 3 (IQR 2–5). Patients with treat-
ment limitations had significantly higher critical care (29% vs 9% 
P < 0.001 OR 0.25 (95% CI 0.20–0.32)), in-hospital (45% vs 13% P < 0.001 
OR 0.19 (0.15–0.23)), 90-day (52% vs 16% P < 0.001 OR 0.18 (0.15–0.22)) 
and 1-year mortality (67% vs 25% P < 0.001 OR 0.17 (0.13–0.21)). Of 
patients who survived to hospital discharge, those for full escalation 
were more likely to be discharged directly home (81% vs 70%). The 
CFS was significantly higher in those who had treatment limitations (3 
(IQR 2–4) vs 6 (4–7), P < 0.001).
Patients for full escalation were more likely to receive IPPV (34% vs 
21%, P < 0.001, OR 1.96 (1.56–2.47)), but received less non-invasive 
ventilation (14% vs 20%, P < 0.001, OR 0.61 (0.48–0.78)), with similar 
RRT delivery (6% vs 8%, P = 0.189, OR 0.79 (0.55–1.13)).
Conclusion. This study has shown that a significant proportion of 
patients are admitted to critical care with limitations placed. Impor-
tantly we found that although mortality was higher than those with-
out limitations, a significant proportion of patients do survive to 
discharge home and 33% were alive at least one year after their critical 
care admission.
There is evidence that intensivists are increasingly instituting limita-
tions of treatment though there is significant variability between and 
within countries, and even individual intensivists within the same criti-
cal care unit in decision-making.2,3

This observational study adds to this literature by reporting longer-
term outcomes of patients with treatment limitations compared to 
those for full escalation. A shortcoming of the study is its retrospec-
tive nature and future study could further investigate the quality of life 
that such patients report in the longer-term.
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Introduction. Lessons from past viral epidemics reveal that, after 
recovery, patients with viral pulmonary infections can suffer from irre-
versible pulmonary dysfunction and demonstrate residual imaging or 
functional abnormalities. The long-term sequelae of coronavirus dis-
ease 2019 (COVID-19) are still unknown.
Objectives. During the recovery period, our study aims to evaluate 
changes in pulmonary function, computed tomography (CT) and psy-
chological impact in COVID-19 patients.
Methods. It was a prospective observational 3-month follow-up study 
that evaluated respiratory symptoms, lung function, and high reso-
lution CT-scan of survivors from COVID-19 after discharge from ICU 
Zaghouan’s regional hospital, TUNISIA. Psychological effect was evalu-
ated by assessing the Hospital anxiety and depression scale (HADs) 
and post-traumatic stress test (PTST). Lung function was explored by 
6-min walk test. Desaturation was defined as a degression of pulse 
oximetry oxygen by 2%. Dyspnea was measured according to NHYA 
classification.
Results. Thirty-three survivors were enrolled; they were checked 
between 8 and 13 weeks (mean 11.8 weeks) after hospital discharge. 
Twenty-six participants were previously hospitalized in ICU among 
them three had requiring invasive mechanical ventilation and seven 
were managed in hospital wards.
New breathlessness was the most common reported symptom for 
13/33. Middle dyspnea stage was 2. Mean oximetry oxygen satura-
tion was 97% on air room at rest. We reported an oxygen desaturation 
during the 6-min walk test in 10 patients. The second most com-
mon symptoms were asthenia and psychological distress. CT control 
revealed total disappearance of lesions on 15/33 and abnormalities 
sequalae on 18/33. Founded features were mainly residual ground 
glass opacities (18/18), reticular and linear opacities (1/18), residual 
crazy paving pattern (5/18), distortions parenchymatous with trac-
tion bronchiectasis (1/18) and parenchymal fibrotic bands (1/18). 
Functional respiratory exploration showed a restrictive syndrome for 
3 patients.
In all patients, psychological 3-month check-up was carried out. 
Depressive syndrome was found in 2 patients with a HAD scale of 
13 and 15 respectively. Anxiety was diagnosed in 5 patients with 
HAD scale more than 13. Sever post-traumatic stress was diagnosed 
in 3 patients with test score between 41 and 44, it was associated to 
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anxiety in two patients and depression in one. Only one patient did 
not return to his usual activities at three months.
Conclusion. COVID-19 infection is associated with several respiratory 
and psychological sequelae that can be disabling. Prolonged follow–
up is recommended in these patients. There is a real need for rehabili-
tation services to manage COVID-19 survivors.
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Introduction. WHO declared COVID-19 illness as a pandemic in 
March 2020 (1). Arterial hypertension, type 2 diabetes and dys-
lipidemia have been observed in seriously ill patients affected by 
SARS-Cov-2 (2–6). The relatitonship between obesity and severity 
of COVID-19 disease is not clear. Several studies showed no direct 
asociation between severity of the illness produced by SARS-Cov-2 
and obesity (7). However, other studies showed a higher body mass 
index in critical pacients with COVID-19 (3), suggesting that obesity 
may be a risk factor for admission to intensive care units.
Objectives. To evaluate obesity as a severity factor for COVID-19 
patients admitted in the Intensive Care Unit (ICU) at Hospital Gen-
eral Universitario Nuestra Señora del Prado in Talavera de la Reina.
Methods. A retrospective observational study was carried out in 
COVID-19 patients admitted to the intensive care unit during the 
year 2020. Data was recorded from patients clinical history. The 
status of the patient at the discharge from ICU (alive/dead) and 
the days spent in ICU were used to quantify the severity of disease. 
Obesity through the body mass index was considered as an inde-
pendent variable. Age, sex, smoking habit, previous diseases (arte-
rial hyperpressure, diabetes mellitus and respiratory diseases) were 
used as covariates. A logistic regression adjusted by the covariates 
was performed to analyse the relation between obesity and the 
fatal outcome. It was considered statistical significance p < 0,05. The 
study was approved by the ethics committee.
Results. A total of 106 patients were included. 64,2% were male 
with an average age of 59,3 ± 12,5  years and 49,1% were obese. 
Median stay at ICU was 13  days and COVID-19 patients mortality 
was 49,1%.
42,3% of obese patients and 55,6% of overweight and normal weight 
patients died. No statistical differences were found between both 
groups (P = 0,173). Obesity adjusted by covariates was not found to be 
a risk factor associated to a fatal outcome (OR: 0,93; IC 95%: 0,36–2,39). 
Regarding the lenth of stay in the ICU, the median days of stay of obese 
patients was 14 days, while in overweigh and normal weigh patients it 
was 13 days, with no differences between groups (P = 0,481).
Conclusion. There is no relationship between obesity and mortal-
ity or length of stay in the ICU in the sample. It could be due to the 
patient profile admitted in the ICU during the period of study.
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Introduction. The coronavirus disease pandemic 2019 (Covid-19) 
has meant the greatest health crisis in recent times, without discrim-
inating between countries, socioeconomic status or ethnic groups 
(1). Healthcare professionals may be one of the most affected 
groups during the pandemic, resulting in being exposed to three 
major types of stressors: (1) risk of infection from exposure to cases; 
(2) job demands, shift and workplace changes, new requirements 
regarding work methods and an increased pressure to correctly 
complete the different tasks the job ensues, especially the care of 
patients; and (3) social changes, which are related to modifications 
in routine, in their family and interpersonal relationships, among 
others (2,3,4). In this scenario, understanding the health-related 
consequences of COVID-19 outbreak on frontline Chilean healthcare 
workers is urgent to provide timely interventions to protect their 
health.
Objectives. The main objective of this study is to assess the preva-
lence of burn-out syndrome in healthcare workers in intensive care 
units (ICUs), directly involved in the care of patients with COVID-19 
during the pandemic in Chile.
Methods. This is a Cross-sectional, online survey-based study. Sam-
pling was performed between dec 8th and 19th 2020. The survey 
collected demographic data and questions regarding participants’ 
working position since the pandemic outbreak. Chilean healthcare 
workers working on the original and expanded ICUs were eligible. 
Burn-out syndrome was assessed by the Maslach Burnout Inventory-
Medical Personnel.
Results. Of the 1.743 eligible responding participants, 73% were 
women. 60.7% (n = 1,195) of the participants were between 30 and 
49  years of age, most of the respondents were single (n = 1,079) 
and 43.3% declared they had at least one child (n = 853). Most of 
the participants were nurses (43.2%), from original intensive care 
units (62.4%) and worked in public centers. 78.7% of those surveyed 
express concern for their mental health due to the pandemic, 23% 
have received some type of mental health care during this time, while 
13.4% had a medical license for this reason. Regarding the use of 
drugs to treat mental health symptoms, 26% of the respondents state 
that they are using pharmacological treatment. Prevalence of burn-
out syndrome was 87%, higher in women (73.2%, p = 0,03), nurses 
(43.2%, p < 0.0001), singles workers (54.8%, p = 0.02), and without chil-
dren (56.7%, p < 0.0001). More burn-out were those between 30 and 
39  years old (44.5%, p < 0.0001) and those between 1 and 10  years 
of professional experience (58.9%, p < 0.0001). Multivariable logistic 

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen
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regression analysis revealed that being a woman (OR 0.72; 95% CI 0.53 
to 0.97, p = 0.03), being under 39  years old (OR 0.61; 95% CI 0.53 to 
0.76, p < 0.0001), being under 10 years of professional experience (OR 
0.76; 95% CI 0.69 to 0.84) and to have no previous ICU experience (OR 
0.86; 95% CI 0.79 to 0.9) were associated with higher risk of burn-out 
syndrome.
Conclusion. This survey study of healthcare professionals reported 
high rates of burnout syndrome. In this scenario, it is key to pay atten-
tion to aspect of the work organization that may affect the well-being 
of health personnel, decompress emotional exhaustion and generate 
spaces to share daily experiences, therefore communicating the suffer-
ing derived from work.
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Introduction. Nowadays, Thai society is approaching an aging soci-
ety. The universal coverage policy of the government provides better 
care to Thai people than in the past healthcare system. Regardless of 
socioeconomic status, all Thai people can access medical care. In addi-
tion, the current Thai public health system has modern equipment. 
The advanced and effective treatment makes the Thai population live 
longer. As a result, there is a need to develop a highly efficient system 
for treatment, transfer, and hospital admissions. However, several hos-
pitals have a shortage of medical personnel and medical supplies. The 
hospital beds, particularly ICU beds are insufficient to the demand due 
to the increasing numbers of patients.
Objectives. Our study aimed to determine the number of critically ill 
patients newly admitted in general medical wards who needed ICU 
since the initial admission and compare mortality and other outcomes 
between the critically ill patients able to transfer to treat in the medical 
ICU and the patients unable to transfer to the ICU. In addition, the pri-
oritization for ICU admission in the real practice was evaluated.
Methods. This prospective cohort study was descriptive andanalytic. 
We recruited a total of 136 newly admitted patients from August 2019 
to September 2019. Data were obtained from the patient interview 
and the IPD chart review. Baseline characteristics, indications for ICU 
admission (according to Guidelines for intensive care unit admission 
by Society of Critical Care Medicine (1999)), severity scores, ventilator-
free days (VFD), and mortality was recorded. The continuous variables 
presented as mean ± SD and the categorical variables presented as 
number or percentage. Independent t-test was used to compare the 
continuous variables, while Chi-square tests or Fisher’s exact tests 
were used to compare the categorical variables. Multiple logistic 

regression was used to analyze the association between the variables 
and the mortality rates at the 7th day and 28th day.
Results. Among a total of 136 eligible patients, 51 patients (37.5%) 
met the ICU admission criteria. However, only 15 (29.4%) patients were 
able to transfer to treat in the medical ICU. Moreover, among patients 
transferred to the ICU, the delays (at least 24 h after the patients met 
the ICU admission criteria) occurred in nine cases (60%). In the com-
parison of patients in the ICU-indicated group and patients without 
the indication for ICU admission, there were significant differences of 
baseline characteristics, including age, Charlson Comorbidity Index, 
Nutrition Status by Nutritional Alert Form, Barthel Index, SOFA และ
 APACHE II on the admission date, and clinical outcomes, including the 
mortality rates at 7th day and 28th day, length of hospital stay, and 
ventilator-free day in 7 days. The factors significantly associated with 
the 7-day the mortality rate was Combined Age Charlson Comorbidity 
Index (p = 0.002), Nutrition status (p = 0.045), Barthel Index (p = 0.013), 
SOFA score (p = 0.003) and the patient with indication for ICU admis-
sion at the beginning (p = 0.028).
Conclusion. Among the newly admitted patients in the general medi-
cal wards, 37.5% obviously needed the ICU admission at the begin-
ning. For the ICU prioritization in the real practice, the patients with 
Priority 1 were the first group transferred to the ICU, followed by the 
patients with Priority 2 and 3, which was the appropriate manage-
ment. The critically ill patients able to transfer to treatment in the med-
ical ICU tended to more survive than the patients unable to transfer for 
ICU admission.
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Introduction. Trust Standardisation, cost saving and ergonomic 
restructuring of emergency bags in Critical Care
Objectives. To improve familiarity with contents, optimise adherance 
to our weekly ‘kit check’, reduce risk of manual handling injuries and 
increase efficiency when providing critical care in the emergency hos-
pital environment.
Methods. We created a survey for all new trainees to critical care, 
asking questions regarding selected key contents of our current 
emergency bags. In addition, we performed random spot checks to 
ensure adherance to correct restocking (even when bags had tag seals 
applied).
We went on to source two new transfer bags- one to contain our cap-
nography, intraosseous ‘gun’, drug and videolaryngoscopy bags, and 
a 2nd ’slimmed down’ version of our currentlly heavy and at times 
inadequately restocked emergency
This progressed to creating an online ’kit check’ form using Google 
forms, incorporating a QR code for ease of use whilst restocking.
To create our ideal emergency bag content list, we met with key stake-
holders- consultant transfer lead, senior nursing staff, trainees and 
ACCPs.
Finally, we created a simulation session for new to ICU trainees, tim-
ing speed of attendance and preparation of key equipment and drugs 
for a Rapid Sequence Intubation comparing old and new emergency 
bags.
Results. A survey of trainees new to critical care revealed confusion 
and knowledge deficit in many of the emergency bag key compo-
nents. A random spot check of bag contents showed key components 
missing on more than one occasion- a gum elastic bougie being one 
example.
Our new emegency bag restructuring showed improved knowl-
edge and confidence amongst trainees due to the pictorial aids and 
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locations of items to re-stock after use. The creation of QR codes has 
also significantly improved adherance to our weekly bag ’kit’ checks, 
which has shown the additional benefit of easy data sourcing for 
future audit purposes.
A weight reduction of several kilograms was noted comparing old and 
new emergency bags which was gratefully received by trainees.
A simulation comparing speed of preparation for a bedside rapid 
sequence intubation with the old bags versus new was carried out. 
This demonstrated significantly reduced speed of preparation with the 
new bags, improved familiarity with key emergency items, and com-
fort and speed of attendance at the simulation centre.
Conclusion. This cross-site quality improvement project has shown 
that with collaborative working between Advanced Critical Care Prac-
titioners, FICM trainees, consultants and senior nursing staff- a signifi-
cant improvement in delivery of prompt, efficient emergency critical 
care at the bedside can be provided. Further to this project, we are 
now modifying our inter and intrahospital transfer bags in addition to 
creating a ‘Hot Admission Trolley’. We would encourage other units to 
consider what items in their emergency critical care bags are deemed 
essential, and in addition to the manual handling concerns of some 
extremely heavy bags, the benefits to trainee confidence in kit famili-
arity and patient safety regarding restocking and knowledge of key 
equipment items.
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Introduction. The inflammatory response plays a critical role in 
COVID-19, yet no reliable indicators are available to predict disease 
severity and progression. The added value of biomarkers, such as pro-
calcitonin (PCT), C-reactive protein (CRP) and white blood cells (WBC), 
as adjuncts for predicting the outcome of critically ill patients with 
COVID-19 is in question.
Objectives. To determine the ability of WBC, CRP and PCT to predict 
adverse outcomes in critically ill COVID-19 patients.
Methods. Observational retrospective study of COVID-19 patients 
admitted to a polyvalent intensive care unit (ICU) of a Portuguese ter-
tiary hospital between March 15th 2020 and March 14th 2021. Asymp-
tomatic carriers of SARS-CoV-2 were excluded. WBC, CRP, and PCT 
levels were collected within 24  h of ICU admission. PCT > 0.5  ng/mL 
was considered elevated.
Results. During the study period, 237 patients were included. Median 
age was 65 [58; 71] years, 168 (70.9%) were men and median APACHE 
II and SAPS II scores were 16 [13; 20] and 34 [28; 43], respectively. Arte-
rial hypertension (n = 148, 62.4%), diabetes (n = 80, 33.8%), obesity 
(n = 80, 33.8%), respiratory disease (n = 35, 14.8%), coronary heart 
disease (n = 32, 13.5%) and chronic kidney disease (n = 18, 7.6%) were 
the most common comorbidities. The median ICU length of stay was 
11 [4.9; 19.5] days and the ICU mortality was 24.9% (n = 59). The over-
all in-hospital mortality was 27.8% (n = 66). Sixty-two (26.2%) patients 
were submitted to non-invasive ventilation, 134 (56.5%) to high flow 
nasal cannula and 155 (65.4%) patients required mechanical venti-
lation (median duration of 13  days). PCT was only available in 160 
patients. Median levels of WBC, CRP, and PCT on admission were 7.9 
[5.8; 11.1] g/L, 14.2 [7.1; 22.5] mg/dL and 0.25 [0.1; 1.0] ng/mL, respec-
tively. Non-survivors had significantly higher levels of WBC (10.4 vs 

7.6  g/L, p < 0.001) and CRP (15.5 vs 12.2  mg/dL, p < 0.001) compared 
to survivors. PCT > 0.5  ng/mL was significantly associated with ICU 
mortality (p = 0.002), in-hospital mortality (p = 0.004) and the need for 
mechanical ventilation (p = 0.03).
Conclusion. WBC, CRP and PCT levels have a significant association 
with worse outcomes in critically ill COVID-19 patients. Additional 
investigation is needed to clarify if elevated PCT observed in COVID-
19 patients could be due either to bacterial co-infection, which is itself 
causing increased severity and driving systemic sepsis, or as a direct 
marker of a more severe viral infection.
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Introduction. Working in an intensive care unit (ICU) can be especially 
stressful because of the high patient morbidity and mortality, chal-
lenging daily work routines, and regular encounters with traumatic 
and ethical issues. This level of nearly continuous and excessive stress 
can rapidly accelerate when caregivers perceive that there is insuf-
ficient time or limited resources to properly care for patients. Until 
recently, the critical care community was relatively unaware of the 
harmful effects of working in a stressful ICU environment, including 
the development of BOS and other psychological disorders (Boone, 
2012).
Objectives. This study aimed Tto assess the impact of noise reduction 
on ICU healthcare personnel (nurses and physicians).
Methods. The study was conducted for six months during which the 
sound levels were measured continuously using NIOSH (The National 
Instiute for Occupational Safety and Health) Sound Level Meter (SLM) 
app for iOS devices in the general ICU and CCU. In the present study, 
noise was measured over three days: Thrusday (a working day), Friday 
(a weekend day without noise-reducing intervention) and Saturday (a 
weekend day with noise-reducing intervention).We calculated Time 
weight average (TWA) of noise measurement for each working shift 
(Morning, Afternoon, and Night)As well as for the entire day for each 
of the sampled days (Thrusday, Friday, and Saturday) in addition we 
collected the following data from every eligible participants (Celestina 
et al., 2018).
Medical staff personnel (nurses & physicians) in charge of each day 
were assessed by burnout quesionnaire (mbi-hss scoring) as well 
depression questionnaire (Beck Depression Inventory) on working day 
with no noise intervention for three months. These same medical staff 
personnel reassessed with the same questionnaire after 3 months on 
working days with noise intervention (white sound/music) applied.
Results. The post-intervention burnout level was significantly less 
than the pre-intervention level, particularly in Emotional Exhaus-
tion and Personal Accomplishment dimensions of the burnout scale 
(Table  1). However, the total depression score did not show statisti-
cally significant difference between pre- and post-intervention levels
Table (1)
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PRE-INTERVEN-
TION

POST INTERVE-
TION

P val

Burnout subscale

Emotional Exh‑
huastion

31.0. ± 11.6 27.2 ± 11.1 0.004

Depersonaliztion 13.2 ± 6.2 12.5 ± 6.3 0.418

Personal Acom‑
plishment

33.3 ± 11.1 23.5 ± 10.2 0.0001

Total depression 
score

19.4 ± 11.7 19.6 ± 11.6 0.76

Conclusion. Noise reduction improved healthcare personnel burnout 
yet depression symptoms was not affected.
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Introduction. The novel coronavirus disease (COVID-19) progresses 
to critical illness in approximately 10% of confirmed cases. Acute res-
piratory distress syndrome (ARDS) has been diagnosed in about 40% 
to 96% of patients admitted in intensive care unit (ICU). Some patients 
also develop multiorgan failure, with a high mortality rate.
Reported factors associated with mortality were older age, male sex, 
chronic arterial hypertension, cardiovascular disease, stroke, asthma, 
chronic obstructive pulmonary neutrophilia, higher lactate dehydro-
genase value, organ disfunction, coagulopathy, higher D-dimer value 
and invasive mechanical ventilation (IMV).
The understanding of indicators for mortality in critical ill patients is 
crucial for strategic planning and adequate resource allocation.
Objectives. This study aimed to identify the risk factors associated 
with hospital mortality in the COVID-19 patients admitted to the ICU.
Methods. Retrospective and observational study conducted at a ter-
tiary hospital, from March to May 2020. All patients with confirmed 
COVID-19 admitted in the ICU were included. Patients under 18 years 
of age were excluded. A univariate logistic regression analysis for risk 
factors of hospital mortality in ICU COVID-19 patients was performed.
Results. Of 49 patients included, the median age was 67 years [inter-
quartile range (IQR) 57–71], and 31 (63.3%) were men. The median 
Simplified Acute Physiology Score II (SAPS II) of survivors was 34 [IQR 
24–41] and that of non-survivors was 43 [IQR 37–46]. As for Sequential 
Organ Failure Assessment (SOFA) scores, the median in survivors was 
6 [IQR 3–9] and 7 [IQR 6–9] in non-survivors. IMV was required in 38 
(77.6%) patients and ARDS developed in 37 (75.5%). The median time 
from symptoms onset to ICU admission was seven [IQR 7–10] days; 
median length of ICU stay was 10 [IQR 5–26] days; and median length 
of IMV was 12 [IQR 7–23] days. ICU mortality was 42.9% with overall 
hospital mortality being 46.9%.

When conducting the univariate analysis, the factors independently 
associated with hospital mortality were older age [Odds Ratio (OR) 
1.087; 95% Confidence Interval (CI) 1.017–1.160, p = 0.013], higher 
SAPS II [OR 1.081; 95% CI 1.017–1.150, p = 0.012], arterial hypertension 
[OR 4.889; 95% CI 1.157–20.665, p = 0.031], infection at ICU admis-
sion [OR 6.400; 95% CI 1.195–34.285, p = 0.030], bacterial co-infection 
during ICU stay [OR 13.750; 95% CI 1.595–118.531, p = 0.017], higher 
lactate values [OR 3.630; 95% CI 1.071–12.300, p = 0.038], need of IMV 
[OR 5.559; 95% CI 1.057–29.243, p = 0.043], need of higher fraction of 
inspired oxygen [OR 1.064; 95% CI 1.003–1.129, p = 0.038], ARDS [OR 
6.562; 95% CI 1.258–34.227, p = 0.026], need of neuromuscular block 
[OR 4.889; 95% CI 1.157–20.665, p = 0.031], need of prone position [OR 
6.667; 95% CI 1.585–28.040, p = 0.010], acute kidney injury (AKI) [OR 
6.333; 95% CI 1.501–26.732, p = 0.012], shock [OR 5.559; 95% CI 1.057–
29.243, p = 0.043], hepatic disfunction [OR 5.600; 95% CI 1.024–30.615, 
p = 0.047] and higher number of organ disfunctions [OR 2.724; 95% CI 
1.278–5.810, p = 0.009].
Conclusion. The mortality rate in critically ill COVID-19 patients in our 
study population was high. The risk factors of hospital mortality in our 
study population appear to be patient characteristics, organ disfunc-
tion and co-infection related.
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Introduction. Anemia is highly prevalent in critical care patients [4] 
and is independently associated with higher mortality and morbidity 
[1,2]. Although red blood cell (RBC) transfusions may be lifesaving, it 
is not an innocuous intervention. Recommendations point towards 
transfusion practices gradually more restrictive [2,3].
Objectives. To characterize the clinical practice regarding RBC transfu-
sions in a cohort of critically ill patients with anemia during their stay 
in the intensive care unit (ICU), and to evaluate if the practice follows 
the current guidelines and its impact on mortality and length of hos-
pital stay (LOS).
Methods. Observational retrospective study on patients admitted in a 
mixed ICU submitted to RBC transfusion, in a tertiary hospital, between 
January 1st and December 31st 2019. Collected demographic, clinical, 
transfusional and mortality data. The SPSS statistical program v. 25.0 
was used. When adequate we performed the Student T test and the 
Mann Whitney test; the Chi-squared test and the Fisher’s exact test. We 
also performed a logistic regression and linear regression models. The 
significance level used was 0,05.
Results. During the referral period, 330 patients were admitted, of 
which, 27.9% received at least one RBC transfusion. In the first trans-
fusion, 77% of the patients had a hemoglobin (Hb) value > 7  g/dL. 
When considering the total number of transfusions, 44,6% of the RBC 
transfusions were inappropriate. When analyzing transfusion with a 
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pre-transfusion Hb > 7 g/dl, and taking into account the clinical reason 
for transfusion, 58,6% were inappropriate.
The logistic regression model showed that RBC transfusion even when 
adjusted for the clinical reason for transfusion did not have an impact 
on mortality. Only SAPS II had an impact on mortality, p ≤ 0.05, OR 
1.06, IC [1.02; 1.10].
There was no statistical association between the number of RBC 
transfusions and the survival in ICU (p = 0,333), at hospital discharge 
(p = 0,40), after 60 days (p = 0,92) and 1 year (p > 0,99).
Finally, through a linear regression model, we verified that patients 
who had ischemic heart disease and required a RBC transfusion 
were significatively more likely to have an increased length of stay, 
with an OR 5.25, (p ≤ 0.04), IC [0.22; 10.27].
Conclusion. In our cohort only 27,9% of the patients received RBC 
transfusion, which is in agreement with the literature [1].
Although not associated with higher mortality, 44,6% of the trans-
fusions were considered inappropriate if we consider recommenda-
tions from the European Society of Intensive Care Medicine [2,8]. 
These data made us aware of the need to update training and edu-
cation of our staff in order to avoid unnecessary transfusions.
Ischemic heart disease was the only variable influencing the LOS. 
This may be explained by the fact that anemia is associated with 
worse outcomes in patients with cardiovascular disease, and heart 
failure is associated with increased rate of hospitalizations and poor 
prognosis [6,7].
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Introduction. The novel coronavirus disease (COVID-19) pandemic 
rapidly spread around the world and become a global public health 
threat. Most patients have mild to moderate respiratory or digestive 
symptoms; however, some may present severe disease, developing 
respiratory failure, acute respiratory distress syndrome, and multiple 
organ failure, culminating in death. The application of scoring systems 
can facilitate effective evaluation by emergency or critical care physi-
cians to screen severe patients.
Modified Early Warning Score (MEWS) and Rapid Emergency Medicine 
Score (REMS) are used in the emergency department to assess the risk 
of admission to intensive care and mortality. The Acute Physiology and 
Chronic Health Evaluation II (APACHE II), Simplified Acute Physiology 
Score II (SAPS II) and Sequential Organ Failure Assessment (SOFA) are 
used on admission to intensive care to assess the severity of the dis-
ease and estimate the associated hospital mortality. Confusion, Urea, 
Respiratory Rate, Blood Pressure and Age Above or Below 65 Years 
(CURB-65) is a score used to assess severity and estimate mortality in 
patients with pneumonia.
Due to the particularities of the COVID-19 patients, these score´s use 
and validity in this population are still unknown.
Objectives. To assess and compare the performance of different pre-
dictive systems of hospital mortality in COVID-19 patients admitted to 
the intensive care unit, namely the APACHE II, SAPS II, MEWS, REMS, 
CURB-65 and SOFA.
Methods. Retrospective and observational study conducted in a ter-
tiary hospital, from March to May 2020. All patients with confirmed 
COVID-19 admitted in the ICU were included. Patients under 18 years 
of age were excluded. Statistical analysis, including receiver operating 
characteristic (ROC) curve, was performed.
Results. A total of 49 patients were included. Twenty-one (42.9%) died 
during ICU stay and 23 (46.9%) died during hospital stay.
The median REMS of survivors was 8 [Interquartile range (IQR) 6–10] 
and 9 in non survivors [IQR 9–11]; MEWS medians were 5 [IQR 2–6] 
and 5 [IQR 3–6]; APACHE II medians were 14 [IQR 11–15] and 17 [IQR 
13–22]; SAPS II medians were 34 [IQR 24–41] and 43 [IQR 37–46]; SOFA 
medians were 6 [IQR 3–9] and 7 [IQR 6–9]; and CURB-65 medians were 
3 [IQR 2–3] and 3 [IQR 2–3], respectively.
The area under the ROC curve for the REMS, MEWS, APACHE II, SAPS 
II, SOFA and CURB-19 in predicting mortality were 0.687 [95% Confi-
dence Interval (CI) 0.525–0.848], 0.560 [95% CI 0.389–0.730], 0.662 
[95% CI 0.499–0.824], 0.749 [95% CI 0.605–0.893], 0.634 [95% CI 0.470–
0.798] and 0.581 [95% CI 0.413–0.749], respectively.
Conclusion. The SAPS II score demonstrated an acceptable discrimi-
natory power in predicting hospital mortality in patients with COVID-
19. However, all other compared scores had a poor performance.
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Introduction. Coronavirus disease 2019 (COVID-19) becomes a global 
pandemic in 2020. Many studies have revealed several risk factors 
associated with worse prognosis in patients with COVID-19, those 
associated with death in critically ill class needs to be fully elucidated.
Objectives. Therefore, we analyzed clinical characteristics and labora-
tory data of ICU COVID 19 patients to identify risk factors associated 
with death.
Methods. We conducted a retrospective, single-center study including 
all patients hospitalized in the ICU of Zaghouan hospital (Tunisia), with 
a confirmed diagnosis of COVID-19, from 23 th March 2020 to 31th 
January 2021. The demographic, clinical, laboratory and chest imaging 
data were retrospectively collected and analyzed. Student’s t-test and 
Chi-square test or Fisher’s exact test were used to compare the con-
tinuous and categorical variables, respectively. The logistic regression 
model was employed to ascertain the risk factors of mortality.
Results. 121 patients were enrolled, including 53 dead (43.8%) and 68 
survivors. median age was 64 ± 12  years (IQR, 56–70), sex ratio = 1.5, 
Medians of SAPS II and APACHE II scores were respectively 26 ± 8 and 
8 ± 3. fifty-one percent of patients were blood group A. Hypertension 
(48%) and diabetes (35%) were the most frequent underlying diseases. 
fifty patients (41%) required invasive mechanical ventilation (IMV). All 
patients have received corticostroids, Azithromycin, beta-lactam, Anti-
coagulation and vitamin therapy at admission. During hospitalization, 
40% of cases had developed at least one episode of nosocomial infec-
tion (NI) and 30% secondary acute kidney injury (AKI), defined accord-
ing to KDIGO criteria. Median length of hospital stay was 8 (IQR,6–14.5) 
days.
We found that IMV (OR 47, 74 IC 95% [4, 23–537, 94], p = 0, 002), foci 
of condensation on chest computed tomography (OR 8, 59 IC 95% [1, 
33–55, 37], p = 0, 024) and blood group A (OR 5, 49 IC 95% [1, 14–26, 
41], p = 0, 034), were associated with increased odds of mortality.
Conclusion. Mortality in COVID-19 was not rare in critically ill patients 
and its main risk predictor was IMV requirement. Non-invasive respira-
tory support strategies may have survival benefits.
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Introduction. Portugal had an incidence peak of COVID-19 in Feb-
ruary 2021, with the highest level of transmission and positive cases 
since the beginning of the SARS-CoV-2 pandemic. The number of 
hospital admissions raised—remarkably in intensive care—therefore 
challenging the regular capacity. Most hospitals doubled the number 
of ICU beds in spaces previously allocated to emergency or operating 
rooms.
Demand for intensive care was not uniform across the country. Epi-
demic outbreaks took place in different regions; this demand het-
erogeneity opened the possibility of balancing the load of patient 
admissions such that excessive demand was re-routed to places with 
spare capacity.
INEM is the National Institute for Prehospital Medical Care and was 
under great stress to match the needs of hospital transferences. INEM 
adapted to manage transferences between hospitals throughout the 
country. A commission (CARNMI) created to supervise the manage-
ment of ICU transfers. INEM coordinated the transferences in close 
contact with the CARMNI. This commission had permanent access 

to the national capacity of ICU beds and directly articulated with ICU 
directors, planning of needs. INEM integrated this network, catalysing 
a capacity of 8 nurse-staffed ambulances in the country, specially allo-
cated to these transports.
Objectives. It is essential to organize nationally a network to respond 
to a catastrophic increment of patients. This pandemic showed that 
management of ICU beds is directly linked to the national networking 
capacity, not only between ICUS but also with the operational partners 
as critical patient transferences involve many professionals, equip-
ment, and transportation. Prehospital medicine must have its capacity 
incremented in close relation to intensive care needs.
Methods. Data from INEM activity records were retrospectively ana-
lyzed. Namely the inter-hospital transportations organized regionally 
with CARNMI during the month of February—that were strategically 
supported by a crisis room that has been operating since the begin-
ning of the pandemic in INEM.
Results. During February, with Portugal under major restrictive meas-
ures of lockdown INEM received 85.011 calls and dispatched 79.387 
ambulances. 173 secondary transports were made. During that period, 
thirty-two patients were transferred between ICUs of different regions. 
Median age was 64 years, and 62.2% were male. Almost the total trans-
ferred cases (90.6%; n = 29) were COVID positive, 40.6% (n = 13) were 
receiving mechanical ventilation 34.4% (n = 11) were on non-invasive 
ventilation and 18.8% (n = 6) need high oxygen support.
Conclusion. This response is a testament to the power and benefits 
of a regionally networked approach to critical events, showing the 
importance of a multidisciplinary approach in care patients. Lessons 
learned may benefit other healthcare providers, managers, and policy-
makers to prepare for future calamities.
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Introduction. Intensive Care Units (ITUs) are the backbone of the 
healthcare system. In the majority of UK district general hospitals, 
emergency admissions and many elective surgical procedures are 
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dependent on the availability of ITU beds. We have previously demon-
strated that inadequate patient flow into and out of ITU increases mor-
tality (Ref 1,2). In our hospital, over 300 patients are admitted annually 
to ITU following major elective surgery (General Surgery, Gynaecologi-
cal, Urology, and Orthopaedic). Some require more frequent monitor-
ing than available in standard wards, but not all require organ support. 
In this current study we looked at the organ support required by elec-
tive surgical admissions in ITU.
Methods. In this retrospective study we looked at the utilisation of 
ITU beds by various surgical specialities. We recorded their general 
demographics, indication for ITU admission, ITU management, and 
length of stay in ITU. We looked at all elective surgical admissions 
to ITU between 01 April 2019 to 30 March 2020.
Results. A total of 343 elective surgical admissions occurred dur-
ing this time with only 98 (28.5%) patients required either organ 
support or invasive monitoring [Table  1]. Two hundred and three 
patients were deemed to no longer require ITU level care within 24 h 
[Table  2]. There were significant delays in stepping-down patients 
from ITU to a surgical wards: 141/343 (41%) were stepped-down 
within 4 h of the decision; 157 (59%) were stepped-down after 4 h.
Table 1: Care received according to surgical group

General 
surgery

Gynaecology Orthopaedics Urology

Total 231 13 18 81

Standard monitor‑
ing

144 11 18 72

Organ support/Invasive monitoring
BRS 6 1 0 3

ACVS 1 0 0 0

BCVS + CVC 80 1 0 6

A-line only 132 5 13 46

Table 2: Discharges from HDU to wards

General 
surgery

Gynaecol-
ogy

Orthopae-
dics

Urology

Within 4 h 95 6 10 30

 > 4 h 136 7 8 51

 > 24 h 36 0 1 8

Mean ± SD 
(hours)

10.3 ± 12.2 6.1 ± 5.1 6.6 ± 7.0 11.8 ± 30.0

Range 
(hours)

0.0 to 79.5 0.8 to 20.5 1.1 to 25.0 0.0 to 266.0

Conclusion. The number of elective surgical patients requiring 
organ support is likely to be an over-estimate. Some patients require 
central venous or arterial catheters but do not require vasopressors. 
Many patients that were deemed to require ITU care beyond 24  h 
only required frequent monitoring. This study demonstrates the 
need for dedicated enhanced post-operative surgical care units 
where an intermediate level of care where no organ support is pro-
vided, but a higher level of observation, monitoring, and interven-
tions can be provided than on a general ward. Surgical enhanced 
care units have been recognised by the Faculty of Intensive Care 
Medicine and the Royal College of Surgeons as an efficient way to 
utilise resources and may result in improved quality of care with less 
variation, reduced cancellation of elective surgery, and provide cost 

savings. In addition, dedicated enhanced surgical care units frees up 
beds in ITU for emergency patients who require organ support.
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Introduction. Survivors of ICU stay commonly experience long-last-
ing mental health impairments (1). Additionally, COVID-19-related 
changes in the hospital environment may pose an increased risk of 
adverse psychological symptoms. For example, reduced access to 
family members, pleasurable activities, and rehabilitation may result 
in anxiety and demoralization in patients. Such stressors may have 
important implications for psychological outcomes in survivors of 
COVID-19 (2).
Objectives. The primary purpose of this study is to observe and 
describe psychological sequelae at three months post-discharge in 
patients admitted with respiratory failure due to Covid-19 to a polyva-
lent ICU of a health center.
Methods. Prospective, observational study, carried out in the Inten-
sive Care Unit at Hospital Clínico UC-CHRISTUS, between May and 
August 2020. Patients with severe COVID-19 and mechanical ventila-
tion for over 48 h. Participants were recruited and underwent follow-
up approximately three months following discharge. We assessed 
anxiety and depression symptoms, and post-traumatic stress disorder 
(PTSD) using validated measures.
Results. A total of 27 patients completed the follow-up. The median 
age was 58 years, and the median number of days on mechanical ven-
tilation was 20 days. The mean Sequential Organ Failure Score and the 
Acute Physiology were 5.2 ± 2.5 and 11 ± 7.1, respectively. Median ICU 
and hospital length of stay were 26  days and 36  days, respectively. 
Table  1 shows demographic information and relevant clinical out-
comes of the patients. At follow-up at three months, we found anxi-
ety to be the most prevalent disorder (30,8%) that persisted overtime. 
Risk for anxiety was higher among those who spent 20 days or more in 
mechanical ventilation.
Conclusion. This was a single center case series. Our study suggests a 
high prevalence of anxiety symptoms over other psychological seque-
lae. Careful implementation of evidence-based critical care interven-
tions combined with robust rehabilitation programs that begin in the 
ICU and continue after discharge are necessary to reduce future men-
tal health problems.
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Introduction. Coronavirus disease 2019 (COVID-19) is a highly infec-
tious respiratory disease that has emerged by a new coronavirus. 
COVID-19 can lead to acute respiratory distress syndrome in human 
beings. Chest computed tomography (CT) scan plays a crucial role 
in the early diagnosis of SARS-CoV-2 new cases. Typical radiologic 
images of COVID-19 demonstrated clear destruction of the pulmo-
nary parenchyma, including interstitial inflammation and extensive 
consolidation.
Objectives. The aim of this study is to evalute the Severity of lung dis-
ease on chest CT scan and to determine the relationship between CT 
scores and inflammatory biomarquers.
Methods. All patients admitted to ICU of Rabta Universitary Hospital 
between September, 2020 and February, 2021, with real-time fluores-
cence polymerase chain reaction (RT-PCR)—confirmed COVID-19 and 
underwent chest CT, were included in this study. Laboratory param-
eters and CT findings, including overall lung total severity score based 
on inflammatory lung lesions degree and rated from 0 to 20, were 
retrospectively collected from medical records. It has to be noted that 
inflammatory parameters were collected the day of CT scan realisation.
Results. A total of 30 patients (median age, 57  years [47–66]) were 
evaluated including 23 males (76,7%) and 7 females (23,3%). The 
median BMI (Body Mass Index) was 27,7 [25–31]. Twelve patients (40%) 
were intubated for pulmonary distress. Total rate of death was 10. The 
mean day of CT scan realisation corresponded to the 11th day of evo-
lution [7–15].
Of 30 patients:
27 had involvement of more than two lobes at chest CT.
12 had only ground glass opacities (GGO) and 16 had consolidation 
with GGO.
12 had crazy paving pattern.
17 had a peripheral distribution of the disease.
None presented with a normal CT scan.
In 27 cases lung cavitations, discrete pulmonary nodules, pleural effu-
sions, fibrosis, emhysema or lymphadenopathy were present.
Median total lung severity CT score was 10 [6,75–13,25].
Median neutrophil count was 8095 [4467], white blood cell = 9495 
[6035–11625], lymphocyte count = 950 [710–1295] and C-reactive 
protein (CRP) = 140 [87–188].
Total lung severity CT score wasn’t correlated to inflammatory param-
eters (P > 0,1). No age difference occurred regarding CT score.
Discussion. Little is known about the potential association between 
the CT images reflecting the lung disease’s degree and other param-
eters especially inflammatory biomarquers. In this study, total lung 
CT score wasn’t correlated to inflammatory parameters for many rea-
sons. First of all, it is a small sample. Moreover, we had only one CT 
scan for each patient so it wasn’t possible to compare the evolution 
of CT findings to laboratory parameters. Finally, the date of CT scan 
corresponded to a late stage of infection and not at the beginning of 
symptomatology.
Conclusion. Despite the important lung damage caused by 2019 
novel coronavirus in CT our study showed no correlation between 
total lung severity score and inflammatory parameters. Thus, larger 
cohort studies are needed to adjust these findings.
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Introduction. As of 15th April 2021, over 140 million cases of COVID 
19 have been confirmed worldwide (1). In most cases of COVID 19, 
individuals are either asymptomatic or have a mild flu-like illness (2) 
with symptoms including fever, cough and fatigue (3). However, many 
individuals require hospital-based care and approximately 5% of 
patients require critical care admission (4).
A common indication for critical care admission with COVID 19 is for 
ventilatory support (5). Some hospitals also admit patients to critical 
care for other forms of ventilatory support including Continuous Posi-
tive Airway Pressure (CPAP) or High Flow Nasal Oxygen (HFNO). Other 
indications for critical care admission can include septic shock or acute 
organ dysfunction (5).
Unfortunately, COVID 19 infection has a high mortality especially 
when the patient requires hospitalisation and critical care. Although 
estimates vary, the mortality rate for individuals infected with COVID 
19 is between 0.5%–4% (4). Critical care patients have the highest 
mortality with rates documented as high as 22–62% (6,7).
Objectives. This paper describes the patient demographics and per-
tinent medical background related to a cohort or patient admitted 
to 1 critical care unit in Wales between 1st January and 6th March 
2021 as well as comparing these factors between the patients who 
survived and who died.
Methods. The clinical cohort involved in this study is 41 patients 
with COVID-19 admitted into 1 critical care unit in Wales between 
1st January and 6th March 2021. Data was collected via reading the 
electronic medical records of the patients.
Patient demographics analysed in this report are in line with the 
usual demographic information collected on critical care patients, 
as identified by the ICNARC report (8). Clinical information collected 
regarding ventilatory support and medications was based on a UK-
wide clinical audit by ICNARC.
Results. Mean age was 56.41 (SD 11.26) years, 75.61% were male, 
73.14% were white, 46.34% were from the most deprived areas, 
58.53% were obese and 51.22% had at least 1 documented comor-
bidity. 41.46% survived critical care admission.
There was no significant difference in the number of days an indi-
vidual had been suffering from COVID 19 prior to presenting to 
hospital (p = 0.6683), the length of hospital admission prior to 
transfer to critical care (p = 0.0939), the length of stay in critical care 
(p = 0.4216) or the length of hospital stay (p = 0.2153).
Conclusion. From analysis of patient characteristics, clinical pro-
cesses, treatment delivered to patients and their outcomes from the 
care unit, over a 3-month period, has shown similar trends as seen 
elsewhere in the United Kingdom (8). It was encouraging to see the 
high percentage of patients given evidence-based treatments, such 
as dexamethasone (9) and IL-6 inhibitors (10). While acknowledging 
the limitations of the size of the patient cohort and the complete-
ness of the data set, this paper is beneficial in identifying areas to 
target to improve patient outcomes going forward.
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Introduction. Laproscopic surgeries are less invasive than open pro-
cedures and have become common due to faster recovery and dis-
charge from hospital. The basic risk difference in laparotomy and 
laparoscopy is that the initial steps of Veress needle or trocar are 
inserted blindly during laparoscopic surgeries, which may cause major 
vascular, bowel or urinary tract injuries. Although these entry or initial 
injuries are rare; they can cause life threatening hemorrhage or sepsis. 
We report two cases of vascular laparoscopic entry injuries.
Case1: A young male patient was transferred from a private hospital 
in hemorrhagic shock after trocar insertion for laparoscopic appen-
dectomy. We resuscitated the patient with massive blood transfusion 
protocol and vasopressors. Immediately he was taken for exploratory 
laparotomy which revealed abdominal aortic and small bowel injury. 
The aortic and small bowel injuries were repaired and abdomen was 
closed in stages. Post operatively the patient had acute renal failure 
which required dialysis and disseminated intravascular coagulopa-
thy which required supportive care. He improved and his trachea 
was extubated on day 5. Supportive care was continued, and the 
patient was transferred to ward on day 15. From there he was dis-
charged home and follow up in the outpatient clinic did not reveal any 
complications.
Case2: A 49 year old female patient had trocar injury to the right com-
mon iliac artery during laparoscopic oophorectomy which required 
1:1:1 massive blood transfusion protocol resuscitation and vascular 
repair had to be performed. Post operatively she was transferred to 
surgical intensive care unit for resuscitation and care. She was extu-
bated after 24 h and transferred to the ward soon thereafter. She was 
discharged home without any abnormalities.
Objectives. The objective of our case reports is to identify and high-
light management of major vascular injuries during laparoscopy and 
their management in ICU.
Methods. These are retrospective case reports.

Results. Both patients survived without long term complications 
following major vascular injuries during laproscopy which lead to 
massive intraperitoneal bleeding.
Conclusion. Laparoscopic entry injuries are rare, but can be life 
threatening and can cause multiple organ dysfunctions. Early rec-
ognition, aggressive resuscitation and appropriate management of 
laparoscopic entry injuries is vital for better outcome.
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Introduction. Awareness for the detrimental effects of fluid over-
load (FO) in the critically ill has risen considerably during the last 
decade and strategies to minimize FO were developed. Problem-
atically, current research on FO does not take in to account the 
extreme heterogeneity of critical illness and no effort was under-
taken to identify subgroups of patients particularly prone to FO in 
intensive care so far. Thus, the aim of this retrospective cohort study 
was to derive specific “FO phenotypes” by using machine learning 
techniques.
Methods. In this retrospective single center study we included all 
adult (< 16 years) intensive care (ICU) patients with a minimum LOS 
of 3 days. Patients with insufficient data to compute FO (fluid data, 
weight) were excluded. Data was analyzed by univariate and multi-
variate logistic regression (MV), fast and fugal trees (FFT) and a ran-
dom forest (RF) model.
Results. 1772 patients were included in our analysis, thereof 21.8% 
(n = 387) had FO at ICU day3. The random forest model had the 
highest AUC (0.85) followed by logistic regression (0.81) and FFT 
(0.75). The most important predictors identified in all 3 models were 
lactate at admission, admission after major surgery and bicarbonate 
at admission. Sepsis/septic shock and female sex were identified as 
risk factors and non-traumatic neurological disease as a protective 
factor in the MV and RF analysis. Renal factors (chronic kidney dis-
ease at admission and creatine at admission) and disease severity 
were identified only in the RF model and had a significantly lower 
importance.
Conclusion. The FO phenotype consists of patients admitted after 
major surgery or with sepsis/septic shock with high lactate and low 
bicarbonate. Renal factors and disease severity at admission have 
some influence, but are of minor importance.
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Introduction. COVID-19 can lead to respiratory failure and acute 
respiratory distress syndrome (ARDS) (1). ARDS is frequently com-
plicated by long-term consequences and recent articles have sug-
gested that COVID-19 survivors also suffer from these complications 
(2, 3). It is known that cognitive impairment in ARDS survivors 
ranges from 70 to 100% at hospital discharge and is still present in 
46 to 80% of these patients one year after discharge (2, 4). However, 
the long-term cognitive impairment in COVID-19 ARDS survivors has 
not been thoroughly investigated.
Objectives. We conducted a small prospective study (clinicaltrials.
gov: NCT04593069) to investigate the long-term cognitive impair-
ment in COVID-19 ARDS survivors. We hypothesized that COVID-
19 ARDS patients perform worse on cognitive tasks 6  months 
after admission in comparison to reference values of a healthy 
population.
Methods. We assessed the cognitive function at 6  months after dis-
charge in COVID-19 ARDS survivors, admitted to the ICU during the 
2020 spring outbreak (March to June) in two Belgian hospitals. The 
Repeatable Battery for the Assessment of Neuropsychological Status 
(RBANS) and Trail Making Test (TMT) were used to measure cogni-
tive and executive functions, respectively (4). The Short Form of the 
Informant Questionnaire on Cognitive Decline in the Elderly (short 
IQCODE) evaluated cognitive impairment to assess patients not able 
to perform the RBANS and TMT (5).
Results. A total of 117 patients were admitted to the ICU with COVID-
19 ARDS. Of the 85 survivors, we obtained the short IQCODE in 67 
patients. Among these patients, we measured the RBANS and TMT in 
45 patients. The remaining patients were not able to take these tests 
due to a language barrier. Patient characteristics are shown in Table 1.
COVID-19 survivors had lower cognition scores than expected. The 
mean score of the short IQCODE (n = 67) was 3.4 (SD 0.4), suggestive 
of cognitive dysfunction. The total RBANS score (n = 45) was on aver-
age minus 1 standard deviation below the age-corrected reference 
mean (Figure 1). Interestingly, executive function as measured by the 
task-switching part B of the TMT (n = 45) was also decreased, with a 
median score of 40 (IQR 10–65).
Conclusion. Our results suggest that COVID-19 ARDS negatively 
affects long term cognitive function, which can be a huge burden on 
patients, care givers and society, necessitating larger trials for further 
investigations.
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Introduction. On Feb 26th 2020. First case of COVID-19 was docu-
mented in Croatia. In order to contain the spread of the SARS-CoV-2 
virus while maintaning the continuity of healthcare, the Ministry of 
Health and National crisis management made a resolution to repur-
pose the University Hospital Dubrava into a Primary Respiratory Center 
(PRIC) for patients with confirmed COVID-19 infection. Although sci-
entific knowledge of COVID-19 increases daily, limited information is 
available in early identification of individuals who are at risk of devel-
oping severe symptoms. Certain demographic features and clinical 
characteristics among patients who were likely to develop severe 
symptoms of COVID-19 and thus require mechanical ventilation have 
been previously described. Published data worldwide reported high 
mortality rates ranging from 40 to 97% in those requiring mechanical 
ventilation. By Feb 1st 2021. 692 critically ill patients were treated in 
PRIC intensive care units (PRIC-IC).In this paper we present their epi-
demiological characteristics, baseline clinical features and outcomes.
Methods. 692 critically ill COVID-19 patients were included in this ret-
rospective observational study. Recorded variables were: basic demo-
graphic characteristics (gender, age), laboratory parameters at ICU 
admission: white blood cell count (WBC, × 109/L), neutrophil and lym-
phocyte percentage in WBC, PaO2/FiO2 ratio (mmHg), serum D-dimer 
(mg/L), serum lactate (mmol/L), serum ferritin (µg/L), serum procalci-
tonin (PCT, ng/ml), serum C-reactive protein (CRP, mg/L), serum IL-6 
(pg/ml), and glomerular filtration rate (ml/min/1.73  m2), organiza-
tional aspects (patient admitted to the ICU from other departments 
of PRIC UH Dubrava or admitted directly from ICUs in other hospitals 
in continental Croatia), basic anthropomorphic characteristics (body 
mass index—BMI, kg/m2), presence of major comorbidities (arterial 
hypertension, diabetes mellitus, congestive heart failure defined as 
NYHA status > II, chronic kidney disease defined as glomerular filtra-
tion rate < 60  ml/min/1.73  m2 calculated by using CKD-EPI formula 
and chronic hematologic disorders), Charlson comorbidity index (CCI), 
sequential organ failure assessment (SOFA) score, duration of COVID-
19 disease before ICU admission, duration of ICU stay, mechanical 
ventilation, high-flow nasal oxygen therapy and ICU and in-hospital 
mortality rate.
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Results. Median age was 72 (64–78) years, and there were 67.1% males 
and 32.9% females. Median patient body mass index was 29.1 kg/m2, 
32.6% patients had diabetes mellitus, 71.2% had arterial hypertension, 
19.1% had congestive heart failure, 12.6% had chronic kidney disease, 
and 10.3% patients had hematological disorders. Median number of 
comorbidities was 3 and median CCI was 5. 61.8% patients received 
high flow nasal oxygen (HFNO), and 80.5% received mechanical ven-
tilation (MV). Survivors had significantly lower age, number of comor-
bidities, CCI, SOFA score, serum ferritin, CRP, d-dimer, PCT. IL-6, lactate, 
WBC and neutrophil counts; while their lymphocyte counts, PaO2/FiO2 
ratio and GFR were higher at admission. Duration of HFNO was 3 (1–6) 
days and duration of MV was 7 (3–12) days. 36 (5.2%) patients only 
received supplemental oxygen during ICU stay, and 6 patients (0.9%) 
received extracorporeal membrane oxygenation support. 41 patients 
(5.9%) received renal replacement therapy (RRT), of those patients 
16 received intermittent hemodialysis (IHD), 18 received continuous 
renal replacement therapy (CRRT), 2 received both IHD and CRRT and 
5 patients were dialysed due to end-stage renal disease and need for 
chronic renal replacement therapy. Length of ICU stay was 9 (4–14) 
days. Median survival for mechanically ventilated patients was 11 days, 
and 24  days for patients that were not mechanically ventilated. For 
patients with bacterial superinfections median survival was 13  days 
and 8 days for those without bacterial superinfections.
Conclusion. Identified parameters that differentiate survivors from non-
survivors are in general agreement with published data. Further multi-
variate analyses are warranted to isolate individual mortality risk factors.

Reference(s)
1.	 Richardson S, Hirsch JS, Narasimhan M, Crawford JM, McGinn T, Davidson 

KW, et al. Presenting Characteristics, Comorbidities, and Outcomes 
Among 5700 Patients Hospitalized With COVID-19 in the New York City 
Area. JAMA. 2020 May 26;323(20):2052

2.	 Auld SC, Caridi-Scheible M, Blum JM, Robichaux C, Kraft C, Jacob JT, et al. 
ICU and Ventilator Mortality Among Critically Ill Adults With Coronavirus 
Disease 2019*. Critical Care Medicine. 2020 Sep;48(9):e799

3.	 Roedl K, Jarczak D, Thasler L, Bachmann M, Schulte F, Bein B, et al. 
Mechanical ventilation and mortality among 223 critically ill patients with 
coronavirus disease 2019: A multicentric study in Germany. Australian 
Critical Care. 2021 Mar 1;34(2):167–75.

4.	 Peršec J, Šribar A, Kereš T. Organizational aspects of intensive care unit 
resource allocation in a primary respiratory intensive care center specialized 
for the treatment of SARS-COV-2 patients. Croat Med J. 2020 Jun;61(3):304–5

5.	 Myers LC, Parodi SM, Escobar GJ, Liu VX. Characteristics of Hospitalized 
Adults With COVID-19 in an Integrated Health Care System in California. 
JAMA. 2020 Jun 2;323(21):2195–8

6.	 Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al. Clinical Characteristics of 
138 Hospitalized Patients With 2019 Novel Coronavirus–Infected Pneu‑
monia in Wuhan, China. JAMA. 2020 Mar 17;323(11):1061

7.	 Grasselli G, Zangrillo A, Zanella A, Antonelli M, Cabrini L, Castelli A, et al. 
Baseline Characteristics and Outcomes of 1591 Patients Infected With 
SARS-CoV-2 Admitted to ICUs of the Lombardy Region, Italy. JAMA. 2020 
Apr 28;323(16):1574–81

8.	 Wu C, Chen X, Cai Y, Xia J, Zhou X, Xu S, et al. Risk Factors Associated With 
Acute Respiratory Distress Syndrome and Death in Patients With Corona‑
virus Disease 2019 Pneumonia in Wuhan, China. JAMA Intern Med. 2020 
Mar 13

001436 
Mortality prediction in COVID‑19: external validation of the 4C 
mortality model and exploration of frailty a prospective 1‑year 
dual‑centre observational cohort study
A. Pantelides1; L. Hodgson1; A. Hunter1; E. Owen2; A. Khushal3; S. Dooris4; 
G. Mcgrath4

1Intensive Care, Worthing Hospital, Worthing, United Kingdom; 
2Medicine, Brighton & Sussex Medical School, Falmer, United Kingdom; 
3Medicine, Gloucestershire Hospitals NHS Foundation Trust, Gloucester, 
United Kingdom; 4Emergency Department, Worthing Hospital, Worthing, 
United Kingdom
Correspondence: L. Hodgson 
Intensive Care Medicine Experimental 2021, 9(1): 001436

Introduction. Following the first wave of the ongoing COVID-19 
pandemic the 4C mortality score reported accurate prediction of 
early mortality. This study aimed to explore whether establishing 
whether frailty was an additional predictor and report 1-year out-
comes of patients admitted in the first wave to two UK hospitals.
Methods. This prospective observational cohort study included all 
adults (≥ 18  years) admitted to hospital with confirmed COVID-19 
between 1st March and 31st May 2020. Data collection was from 
electronic capture of routine data on admission, including the clini-
cal frailty scale (CFS). Primary outcomes were in-hospital and 1-year 
mortality.
Results. 297 patients with COVID-19 were included. 58% (n = 173) 
were male, 38% (n = 114) died in hospital. 54% had a CFS of ≥ 5. 
In-hospital mortality was significantly associated with frailty 
(p = 0.003). Mortality ranged from 19.1% in those rated a CFS of 1–2, 
31.9% 3–4, 42.9% 5–6 and 45.1% 7–8 points. Area under the receiver 
operating characteristic curve (AUC) was 0.79 (95% CI 0.74–0.85) 
for the 4C mortality score compared to 0.66 (0.56–0.69) for the CFS. 
Using logistic regression on backward stepwise analysis, of the eight 
variables of the 4C model and CFS, the only retained variables were 
CRP, oxygen saturation, urea and CFS. A further 24 patients died 
over the year from admission giving a 1-year mortality of 46%. Of 
the survivors to hospital discharge 31% were re-admitted during the 
year of follow-up.
Conclusion. In this population of patients admitted to hospital with 
COVID-19, frailty was an independent predictor of mortality. Fur-
ther exploration of the use of frailty in COVID prediction models is 
desirable.
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Introduction. The onset of the SARS-COV2 pandemic in 2020 made it 
necessary to change the usual organisation of ICUS worldwide, includ-
ing the visiting policies. In the first wave of the pandemic, visits were 
completely suspended in most Spanish ICUs, leading to patient and 
family dissatisfaction, as well as eliminating the benefits that family 
visits have on the evolution of the critically ill patient. Since the second 
wave, some ICUs eliminated this restriction according to the recom-
mendations published on June 2020 by the Spanish Societies of Inten-
sive Care (SEMICYUC and SEEIUC) and the Pan-American and Iberian 
Federation (FEPIMCTI), allowing a more flexible visitation policy with 
different safety recommendations. The ICU of Hospital Santa Ana de 
Motril, Granada (Spain), opted for this attitude, considering it benefi-
cial for the patient and families.
Objectives. The aim of the study of this study is to compare the visit-
ing regime established in the first wave and the new one established 
in the following waves, and its influence on the number of infections 
in relatives and the satisfaction of patients and their relatives.
Methods. Retrospective descriptive study. We collected demographic 
data, the visiting regime adopted in each of the waves, the number of 
infections in family members and the degree of satisfaction achieved.
Results. The number of patients admitted in the ICU of Hospital Santa 
Ana de Motril was 9 patients in the first wave (from March to July 
2020) and 89 in the following waves until May 2021. In the first wave, 
a closed visiting policy was adopted with absolute restriction of visits 
except in terminal situations. In the second wave, a flexible regime was 
adopted according to the recommendations of the Pan-American and 
Iberian Federation, allowing a family member to visit twice a day with 
several safety recommendations, including the instruction in the use 
of Personal Protection Equipment (PPE) for families. No contagion was 
recorded in family members attending the visits. The degree of satis-
faction achieved was 100%.
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Conclusion. In our experience, opening visitation policy dur-
ing COVID-19 pandemic is safe and increases patient and family 
satisfaction.
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Introduction. The Sars-Cov2 pandemic outbreak originated in China 
in 2019 and has so far resulted in over 164 million of people infected 
and over 3 million deaths, with a high number of hospital and inten-
sive care unit admissions. There has been an inevitable and consid-
erable detachment between patients and their families in order to 
prevent further diffusion of the pandemic infection. The impossibility 
to visit his/her own relative has negative effects on anxiety, depres-
sion, and post-traumatic stress disorder (PTSD). Video-calls between 
patients and their families may be used to blunt the negative effects 
of this detachment. The effect of such strategy on the levels of anxiety, 
depression, and PTSD are unclear.
Methods. We conducted a prospective study at the Covid-19 ICU in 
the University Hospital Policlinico “G. Rodolico”, Catania (Italy). We 
evaluated the effects of video-calls performed weekly (OSIRIDE® pro-
ject) on the incidence of depression, anxiety and PTSD on caregivers 
of Covid-19 ICU patients. Data were collected with validated question-
naires filled online by caregivers: Impact of Event Scale (Revised IES-R), 
Center for Epidemiologic Studies Depression Scale (CES-D) and Hos-
pital Anxiety and Depression Scale (HADS). Caregivers were included 
if they answered the questionnaires both before and a week after the 
video-call.
Results. 12 caregivers of 11 patients were included. Nine of these 
patients were successfully discharged from ICU. Table  1 shows both 
the ventilatory strategy and the mean results of questionnaires on 
depression, anxiety and PTSD of the included caregivers collected at 
two time-points: before and one week after the video-call. None of the 
tests showed statistically significant variations in the questionnaire 
results.

Strategia 
ventilatoria

N =  Question-
ario

PRE Vide-
ocall

POST Vide-
ocall

P value

NIV pre-NIV 
post

5 CES-D 15.3 ± 7.8 18.3 ± 8.0 0.13

NIV pre-ETT 
post

1 IES-R 17.1 ± 9.8 18.2 ± 9.9 0.45

NIV pre-
HFNO 
post

3 HADS-A 8.2 ± 2.2 7.2 ± 3.9 0.37

HFNO 
pre-HFNO 
post

2 HADS-D 9.0 ± 0.8 7.4 ± 3.5 0.15

NIV = noninvasive ventilation, ETT = endotracheal tube, HFNO = High-
flow nasal oxygen
Conclusion. A preliminary analysis of this pilot study demonstrates 
the feasibility of implementing a communication strategy with video-
calls between covid-19 patients and their caregivers. Explorative anal-
ysis on a reduced sample size did not show differences in the levels 
of anxiety, depression and PTSD. Studies on larger populations are 
needed to confirm these results.
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Introduction. Many prognostic indices have been developed to 
assess clinical status and predict the probability of death in the inten-
sive care unit (ICU) but none have perfect sensitivity or specificity. 
Lactates have been always seen as a metabolic waste and therapeu-
tic dead end, is now considered as a powerful prognostic tool in ICU. 
The aim of our study was to evaluate the prognostic value of admis-
sion lactate in patients admitted to ICU. Many prognostic indices have 
been developed to assess clinical status and predict the probability of 
death in the intensive care unit (ICU) but none have perfect sensitiv-
ity or specificity. Lactates have been always seen as a metabolic waste 
and therapeutic dead end, is now considered as a powerful prognostic 
tool in ICU. The aim of our study was to evaluate the prognostic value 
of admission lactate in patients admitted to ICU.
Methods. An analytic, prospective study was carried out in the ICU, 
over a 12 mounths period, including 135 patients admitted in the ICU 
for a hospitalization stay longer than 24 h. Arterial bood lactate (ABL) 
was measured in ICU admission (H0), then 6  h (H6), 12  h (H12), 24  h 
(H24) and 48  h (H48) after admission. Lactate superior to 2  mmol/l 
defined hyperlactatemia. Prognostic scores were calculated 24H 
since the admission. We also recorded biological data, hemodynamic 
parameters and the evolution during the stay in intensive care. Pri-
mary endpoint was ICU mortality. The final step in the statistical study 
was to perform a multivariate analysis.
Results. The average age was 47.22 ± 16.88  years. ICU mortality was 
48%. The mean ABL on admission was 3.05 ± 2.63  mmol/l, higher 
in the in the dead group with a statistically significant difference 
(p < 10–3). Patients with hyperlactatemia on arrival were clinically 
more serious with significantly higher prognostic scores. Prognostic 
value of lactate on admission was less powerful than severity indices 
in this study but remain excellent with an AUC > 0.7 defining «cut-off» 
values with a good sensitivty and specificty. In multivaritate analysis, 
initial lactate > 2  mmol/l was found to be an independent predictive 
factor of ICU mortality with an Odd Ratio [IC 95%] = 1.16 [1.07–3.6]; 
p = 0.04. A derived score including lactate > 34 showed the best sen-
sitivity and specificity to predict ICU mortality (84.6% and 75.5% 
respectively).
Conclusion. Monitoring lactatemia in ICU could allow better identifi-
cation of patients at high risk of death and the reassessment of thera-
peutic efficacy.
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Introduction. Advances in critical care medicine have resulted in 
a growing population of critical illness survivors. However, a great 
number of them experience impairment in cognition, mental health 
and physical function, termed post-intensive care syndrome (PICS). 
Many patients who have recovered from severe COVID-19 suffer 
from PICS and require further rehabilitation services after ICU and 
hospital discharge, some of which involving admission to a long-
term acute care facility (LTAC) or an inpatient rehabilitation facility 
(IRF).
Methods. We prospectively enrolled PCR-confirmed COVID-
19 patients admitted to the ICU of a university hospital in Spain 
between March and May 2020 (corresponding to the first epidemic 
wave of COVID-19 in the country) and the follow-up three months 
after hospital discharge. Clinical, epidemiological and outcome data 
were recorded. We created a multidisciplinary critical care follow-
up clinic leaded by intensivists and also teamed by pulmonologists 
and nurses. We assessed functional status and PICS three months 
after hospital discharge by performing a protocolized scale-based 
evaluation of the physical, psychological and cognitive dimensions 
(Barthel, MoCA, HAD, PTSD and SF12), estimating muscle strength 
by handheld dynamometry, and measuring respiratory function 
with spirometry and diffusion. Results are expressed as frequency 
(%), mean ± standard deviation or median (interquartile range), as 
appropriate. Association between each risk factor and referral to 
an IRF was assessed with Student T or Mann–Whitney U tests, as 
appropriate.
Results. We included 37 patients, from 50 eligible survivors to hospi-
tal discharge, 70% male, aged 53 ± 12, BMI 27 (25–32) kg/m2, Barthel 
index 100 points 100%, APACHE-II 14 (11–16) points. Past medical his-
tory: 24% dyslipidaemia, 19% hypertension, 13% asthma or chronic 
obstructive pulmonary disease, 8% diabetes. ICU length of stay (LOS) 
20 (12–36) days and hospital LOS 40 ± 22 days.
100% of the patients fulfilled Berlin criteria of ARDS. 95% needed 
mechanical ventilation (MV), during 18 (10–29) days, the remainder 
5% was managed with high-flow oxygen therapy. 92% of the patients 
underwent neuromuscular blockade (NMB), with a mean of 8 ± 5 days. 
Length of sedation was 18 ± 10  days (92% of which received mida-
zolam). 78% required prone position ventilation, with a median of 2 
(1–4) sessions.
11% of the patients underwent extracorporeal life support. 24% of the 
patients required tracheostomy during the weaning process.
Complications during ICU stay included ICU-acquired weakness (65%), 
delirium (38%), pressure injuries (31%), shock (22%), ventilator-associ-
ated pneumonia (19%) and deep vein thrombosis (16%). 59% of our 
patients received physiotherapy, starting after 24 ± 12 days, and only 
5% benefited from family visits.
30% were referred to an IRF for further recovery after discharge. For 
each potential risk factor, we compared the group of patients who 
were referred to an IRF vs the group of patients who were not: age 
66 ± 2 vs 51 ± 2  years old, p < 0.01; ICU LOS 46(17–77) vs 19(10–35) 
days p = 0.02; hospital LOS 63 ± 10 vs 34 ± 3  days, p < 0.01; days of 
MV 33 ± 8 vs 19 ± 3, p = 0.03; and days of sedation 24 ± 6 vs 16 ± 2, 
p = 0.07.
Three-month after-discharge visit in the outpatient critical care follow-
up clinic: BMI 25 (23–31) kg/m2, 100% Barthel index 100 points, 39% 
alopecia, 30% insomnia, 3% ICU-acquired swallowing disorders. 76% 
had visited their General Practitioner, whereas 16% had visited the 
Emergency Department. 51% were under physiotherapy follow-up. 
19% were still on sick leave. 35% still had impaired functional respira-
tory tests. 62%, 22% and 10% experienced alterations of physical, psy-
chological and cognitive dimensions, respectively (68% experienced 
alterations of at least one dimension). 32% were referred to other spe-
cialists for further follow-up.

Conclusion. In our series, patients with longer courses of mechanical 
ventilation and more prolonged ICU and hospital LOS, were signifi-
cantly associated with referral to an IRF.
At three-month after-discharge visit, 1/3 patients needed referral to 
other specialists.
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Introduction. Point-of-care arterial blood gas (ABG) is a blood meas-
urement test and a useful diagnostic tool that assists with treatment 
and therefore improves clinical outcomes. However, numerically 
reported test results to make rapid interpretation difficult or open to 
interpretation. The arterial blood gas algorithm (ABG-a) is a new digi-
tal diagnostics solution that can provide clinicians with a real-time 
interpretation of preliminary data on safety features, oxygenation, 
acid–base disturbances and renal profile.
Objectives. The main aim of this study was to clinically validate the 
algorithm against senior experienced clinicians, for acid–base inter-
pretation, in a clinical context.
Methods. We conducted a prospective international multicentre 
observational cross-sectional study. 346 sample sets and 64 inpatients 
eligible for ABG met strict sampling criteria. Agreement was evalu-
ated using Cohen’s kappa index, diagnostic accuracy was evaluated 
with sensitivity, specificity, efficiency or global accuracy and positive 
predictive values (PPV) and negative predictive values (NPV) for the 
prevalence in the study population.
Results. The concordance rates between the interpretations of the 
clinicians and the ABG-a for acid–base disorders were an observed 
global agreement of 84,3% with a Cohen’s kappa coefficient 0.81; 95% 
CI 0.77 to 0.86; p < 0.001. For detecting accuracy normal acid–base 
status the algorithm has a sensitivity of 90.0% (95% CI 79.9 to 95.3), a 
specificity 97.2% (95% CI 94.5 to 98.6) and a global accuracy of 95.9% 
(95% CI 93.3 to 97.6). For the four simple acid–base disorders, respira-
tory alkalosis: sensitivity of 91.2 (77.0 to 97.0), a specificity 100.0 (98.8 
to 100.0) and global accuracy of 99.1 (97.5 to 99.7); respiratory acido-
sis: sensitivity of 61.1 (38.6 to 79.7), a specificity of 100.0 (98.8 to 100.0) 
and global accuracy of 98.0 (95.9 to 99.0); metabolic acidosis: sensitiv-
ity of 75.8 (59.0 to 87.2), a specificity of 99.7 (98.2 to 99.9) and a global 
accuracy of 97.4 (95.1 to 98.6); metabolic alkalosis sensitivity of 72.2 
(56.0 to 84.2), a specificity of 95.5 (92.5 to 97.3) and a global accuracy 
of 93.0 (88.8 to 95.3); the four complex acid–base disorders, respiratory 
and metabolic alkalosis, respiratory and metabolic acidosis, respiratory 
alkalosis and metabolic acidosis, respiratory acidosis and metabolic 
alkalosis, the sensitivity, specificity and global accuracy was also high. 
For normal acid–base status the algorithm has PPV 87.1 (95% CI 76.6 
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to 93.3) %, and NPV 97.9 (95% CI 95.4 to 99.0) for a prevalence of 17.4 
(95% CI 13.8 to 21.8). For the four-simple acid–base disorders and the 
four complex acid–base disorders the PPV and NPV were also statisti-
cally significant.
Conclusion. The ABG-a showed very high agreement and diagnostic 
accuracy with experienced senior clinicians in the acid–base disorders 
in a clinical context. The method also provides refinement and deep 
complex analysis at the point-of-care that a clinician could have at the 
bedside on a day-to-day basis. The ABG-a method could also have the 
potential to reduce human errors by checking for imminent life-threat-
ening situations, analysing the internal consistency of the results, the 
oxygenation and renal status of the patient.
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Introduction. The ability to closely monitor patient vital signs is a key 
aspect of the management of patients requiring critical care. To theThe 
detection of changes in vital signs in real time can allow for more rapid 
review and interventions to be made.
The current COVID-19 pandemic has highlighted the importance of 
detecting the deteriorating patient and the possibility of remote mon-
itoring.use of a wearable wireless monitoring device. In this study, the 
device evaluated was the Caretaker® 4 (CT4) from Caretaker Medical®. 
We performed a staff evaluation of the CT4 device within a Critical 
Care Outreach Team (CCOT) with a view to augmenting the existing 
monitoring practices.
Objectives. 1. To evaluate and consider the responses of members of 
the CCOT after trialling the device.
2. Consider how the experience of members of the CCOT in using this 
device would impact on their willingness to use this device in the 
future.
Methods. This evaluation was conducted by nurses of the CCOT 
from based at the Royal Sussex County Hospital, Brighton, UK. Team 
members interacted with the CT4 by attaching, calibrating, recording 
observations, detaching, cleaning and storing the device. Staff evalua-
tions were recording using a survey via the Qualtrics® platform.
Results. Ordinal survey data collected will were analysed using 
non-parametric descriptive statistics. Survey comments wierell be 
reviewed by thematic analysis. Of the 19 CCOT nursing staff 12 (63.2%) 
responses were recorded. Of the 12 respondents, 10 (83.3%) stated 
that they would use the CT4 on their patients in future.

From the 96 recorded survey data points 81 (84.4%) either strongly or 
somewhat agreed that the CT4 was easier to use.
Conclusion. The device (CT4) was being evaluated to assess whether 
the CCOT would use CT4 to monitor patients within their service, 
based on perceived usability. Use of the CT4 was positively received 
by the team in all areas assessed. Implementation of the device along-
side the existing monitoring could be trialled with patient outcomes 
measured. This further work however would bewas limited in scope 
due to the current impact of the COVID-19 pandemic on critical care 
services. Use of this style of monitoring has potential use in other sce-
narios such as transferring critical care patients and remote monitor-
ing of patients recently discharged from the Intensive Care Unit (ICU).
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Introduction. The coronavirus disease 2019 (COVID-19) has spread 
from China to the whole of the world leading to a great threat to pub-
lic health. COVID19 epidemic has led to an increased cost of medical 
care thus intensive care unit (ICU) costs account for a great part of hos-
pital’s expenses.
Objectives. The purpose of this study was to analyze the cost effec-
tiveness of one-day ICU management of COVID19 patients.
Methods. We performed a prospective cross-sectional study in the 
20-bed medical ICU of Abderrahmen Mami hospital dedicated to man-
age COVID19 patients. We evaluated patient’s resource utilization by 
a review of medical prescriptions and bedside checklists. Laboratory 
investigation and diagnostic imaging costs were calculated. Medical 
and nursing staffing costs were obtained from the human resources 
department even for the additional staff including ward clerk, secre-
tary, pharmacist, dietician and physiotherapists. The hospital phar-
macy supplied drug and devices costs. Maintenance and laundry were 
also calculated. Total day cost was calculated in Tunisian dinar (DT) 
with the amount in EUROS (one euro = 3.294 DT).
Results. On the study-day, 17 patients were hospitalized with ICU 
occupancy of 85%. Total cost was calculated to 36 685 DT 584 equiva-
lent to 11 137 Euros 092. Total cost by patient was calculated to 2 157 
DT 975 (= 655 Euros). Drug cost was evaluated to 9 429 DT 559 (= 2 
862 Euros 646). Devices cost was 3 149 DT 003 (= 955 Euros 981). Lab-
oratory investigations and diagnostic imaging costs were evaluated 
respectively to 1 804 DT 100 (= 547 Euros 692) and 513 DT 900 (= 156 
Euros 010). Medical and nursing staffing costs including the night 
shifts were calculated respectively to 1 250 DT 800 (= 379 Euros 720) 
and 1 155 DT 730 (= 350 Euros 859). Two Computers and two print-
ers were used to manage patients in ICU with a cost of 4000 DT (= 1 
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214 Euros 329). Laundry and sterilization products costs were respec-
tively of 1 440 DT (= 437 Euros 158) and 782 DT 550 (= 237 Euros 568). 
Patients paid a package of 60 DT 000 (= 18 Euros 214) for one ICU-day 
management and COVID19 patient’s management in Tunisia was 
decreed totally gratis from the beginning of the epidemic.
Conclusion. This study highlights the expensive cost of one-day 
COVID19 patient’s management in ICU compared to the governmen-
tal decision decreed in Tunisia. The highest cost was for drugs and the 
lowest was for medical and nursing staffing.
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Introduction. Multiple studies showed that pandemic Coronavirus 
disease 2019 (COVID-19) has profound psychological and social effects 
which persist for long period. This studies indicate that most mani-
festations such as distress, anxiety, fear of contagion, depression and 
insomnia are more frequent among health care professionals wich are 
in the front line in fighting this disease.
Objectives. To assess psychological stress of healthcare workers 
caused by the COVID-19 pandemic.
Methods. It was a descriptive survey conducted on Zaghouan hos-
pital’s healthworkers and composed of 4 parts collecting first par-
ticipant’s demographic characteristics and then assessing burnout 
level; signs of depression, stress and anxiety and finally existence of 
peri-traumatic stress. Our survey employed the Copenhagen burn out 
inventory (CBI) known to be a good instrument for investigating job 
burnout and the DASS-21 which offers adequate levels of validity for 
assessing the stress, anxiety, and depression. And finally, the Impact of 
event scale-revised (IES-R) which show reliability to describe traumatic 
stress.
Results. 22 workers were enrolled; mean age was 29 ± 8  years [21–54] 
and sex ratio was 1.17. All healthworkers were affected on COVID-19 units: 
16 in ICU, one in emergency department and 4 in others wards. 9 were 
nurses, 8 interns and 5 medical assistants. Only 2 had exclusive night shift. 
4 work 36 h per week, 10 work 42 h per week, 7 work 48 h per week, one 
work 50 h per week. 16 workers had received COVID-19 vaccin.
13 workers had positive CBI burnout, underline physical and psycho-
logical fatigue and exhaustion. Our study showed considerable varia-
tion of burnout levels between status, with the highest level among 
nurses and the lowest among chief doctors. 16 participants presented 
depression and anxiety with different degrees. The severity of mental 
symptoms was influenced by age, gender, occupation, specialization, 
type of activities performed and proximity to COVID-19 patients. In 
the subgroup of workers presented psychological impact, we identify 
the female sex as a risk factor,the nomber of patients occupied by the 
healthworker, an exclusive night work and the nomber of hours influ-
ence in the appearance of anxiety and depression.
Conclusion. Considering the frequency of mental symptoms occur-
ring in healthcare workers, Community mental health service systems, 
online mental health services, telemedicine, and other measures for 
healthworkers with mental disorders may play a vital role to facilitate 
coping during the pandemic.
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Introduction. For the CRIT CARE ASIA network
The value of medical registries strongly depends on the quality and 
curation of the data collected. Efforts to build robust registries of criti-
cally ill patients are increasing in low and middle income countries. 
The Crit Care Asia (CCA) federated registry platform enables ICUs in 
several Asian countries to collect data on consecutive admissions and 
process data for aggregate and unit-level analysis [1].
Objectives. We aimed to systematically evaluate the quality of a mul-
tinational ICU network of registries established in seven Asian middle 
income countries, namely Afghanistan, Bangladesh, India, Malaysia, 
Nepal, Pakistan and Vietnam.
Methods. The registry core dataset infrastructure and outputs were 
evaluated according to 10 standardized criteria proposed by the Direc-
tory of Clinical Databases (DoCDat): four relating to registry coverage 
and six relating to reliability and validity of the data [2]. Each item is 
rated on a scale of 1 to 4, with level one representing the least rigor-
ous methods and Level 4 representing the most rigorous. Two exter-
nal reviewers and three members of the registry network performed 
the assessment independently and scores were averaged for report-
ing purposes. Data from 33 core variables collected in a pre-specified 
period of 6  months (from June to December 2020) was used as the 
evaluation case study.
Results. More than 20.000 patient episodes from 97 ICUs were used 
in the assessment. The average performance of the registries using 
the DoCDat criteria is shown in Table, and compared to the average 
evaluation of other existing DoCDat databases. The median score 
achieved by the registries across all criteria was 3.4 (minimum 1.4, 
maximum 4). The geographic spread inside each country was hetero-
geneous and thus a low score was achieved for this criterion. Recruit-
ment completeness was above 95% in all ICUs that reported census 
data. Missingness of data was below 5% and the whole core data set 
was collected as raw data. Explicit rules were provided for data capture 
and international coding systems used to map comorbidities, diagnos-
tic categories and operative procedures. Data was validated internally 
using completeness, range and consistency checks. Free text fields 
were kept to a minimum and only to support predetermined menus.
Table: Aggregate assessment of the registries in the 7 countries 
according to the Directory of Clinical Databases (DocDat) criteria.

Crit Care Asia score# Average 
of DoCDat 
data-
bases*

A. Representativeness of country 1.4 (3–4) ◾◽◽◽ 3 (2–4)

B. Completeness of recruitment 2.6 (2–3) ◾◾◾◽ 3 (1–4)

C. Variables included 3.4 (3–4) ◾◾◾◽ 3 (2–4)

D. Completeness of data 3.8 (3–4) ◾◾◾◾ 2 (1–3)

E. Collection of raw data 3.8 (3–4) ◾◾◾◾ 4 (4–4)

F. Explicit definitions 4 (4–4) ◾◾◾◾ 2 (1–4)

G. Explicit rules 3.8 (3–4) ◾◾◾◾ 3 (1–4)

H. Reliability of coding 4 (4–4) ◾◾◾◾ 1 (1–4)

I. Independence of observations 3.8 (3–4) ◾◾◾◾ 4 (2–4)

J. Data validation 3.4 (3–4) ◾◾◾◽ 3 (3–4)



Page 67 of 260 ﻿ICMx  2021, 9(Suppl 1):50
	

# Aggregate score of 5 independent reviewers, displayed as average 
(minimum and maximum scores attributed by individual scorers).
*Extracted from Stow et al. Jou Crit Care 2006;21:133–134
Conclusion. The federated ICU registries in Afghanistan, Bangladesh, 
India, Malaysia, Nepal, Pakistan and Vietnam performed equally or 
above the average against the DoCDat criteria assessing data struc-
ture, reliability and validity. Increasing the geographic representative-
ness was flagged as a potential improvement. This comprehensive 
evaluation enables the high quality data derived from these national 
registries to be used for observational research, quality improvement 
initiatives, service evaluation and registry embedded clinical trials.
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Introduction. Currently, the detection of dyskalemia is based on 
laboratory tests. Point-of-care blood testing provides rapid analysis 
of electrolyte levels, however, the accuracy in its performance may 
not be as trustworthy as that from a central laboratory.
Objectives. Our study aimed to develop a machine learning algorithm 
based prediction tool for serum potassium concentration in critically 
ill patients and to evaluate the logic and performance of this model.
Methods. Medilsys developed four potassium predictor mod-
els (MPP) as following: (i) potassium value predictor (PVP): pre-
dicts Kalemia value per hour, (ii) potassium trend predictor (PTP): 
predicts real-time patient kalemia trend (increase; decrease), (iii) 
hyperkalemia predictor (HEP): predicts hyperkalemia status, (iv) 
hypokalemia predictor (HOP): predicts hypokalemia status. The 
prediction models were an «XG Boost classifier». Experiments were 
conducted on the Medical Information Mart for Intensive Care III 
(MIMIC-III) data base (validation set). Data from patients admitted to 
the intensive care unit between July 2019 and December 2019 were 
included in the training, called preproduction set; and those admit-
ted between December 2020 and March 2021 were included in the 
test set to assess model performance, called post production set. 
The required data that included patients’ information, admissions, 
chart and laboratory information’s were extracted from the elec-
tronic medical record (computerized record, Medilsys). Area under 
the ROC curves, mean absolute error and balance accuracy were 
used to evaluate the performance of our models.
Results. We ran our models in different datasets and we found that 
all them were in close agreement. The AUCs of our models were 
0.903, 0.914, 0.958, and 0.976 in the detection of hypokalemia, severe 
hypokalemia, hyperkalemia and severe hyperkalemia, respectively. In 
terms of balance accuracy, potassium predictor model’s performances 
were higher than 0.9. Tested on the post production data set, the per-
formance of the models remains likewise high up to 3 h. MAE was low 
for each model and in each database set (less than 0.5).
Conclusion. A machine learning algorithm models based on elec-
tronic medical records may help physicians promptly recognize dys-
kalemias and thereby potentially mitigate the risk of cardiac events.
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Introduction. Evaluation of hidden hospital mortality in an ICU unit, 
a 3 year period study
Objectives. One main purpose of our practice is to get patients 
alive, not just from the ICU but obviously from the hospital, and with 
good quality of life.
We pretend to evaluate the hidden hospital mortality of our unit and 
the characteristics of this patients, in a 3 years period.
Methods. This is a retrospective study made in Centro Hospitalar Trás-
os-Montes e Alto Douro’s ICU unit, between 1st of January 2016 to 
31st December 2018.
Were included all patients discharged from the ICU and deceased in 
the ward, without a decision to limit of care.
We assess demographic characteristics, comorbidities and severity scores. 
Admission diagnostic was divided in major categories based on Knauss 
classification, with trauma and sepsis recorded in a separate category.
Length of ICU and hospital stay was evaluated.
Results. Between this period, we looked at 1928 ICU admissions, with 
an ICU mortality of 11,6%. There were 1665 ICU survivals without end 
of care decisions.
The hidden mortality was 6,1%. This population had a mean age of 
69,9 ± 11,3 years with a male predominance of 61,4%. Main comorbid-
ities were pulmonary disease (42,6%) and any kind of cardiac disease 
(55,4%). 28,7% had oncological history.
APACHE II was 25,1 ± 9,2, SAPS II 54,97 ± 19,1, with an initial SOFA of 
9,3 and a final SOFA of 8,0.
We found that 67,3% were admitted for a medical issue, with urgent 
surgery present in 26,7% of patients. Septic shock was found in 40,6% 
and sepsis in 14,9% of patients. Trauma was present in 13,4%
The length of ICU stay was 7 ± 9,9  days and the hospital stay was 
20 ± 26,4 days.
Conclusion. With this study, we want to highlight the need to realize 
what happens next to the ICU.
As showed in previous studies, presence of infection with sepsis and 
septic shock is a major concern, not only on the immediate mortality 
but also on the long term outcome.
Patient background is major concern in ICU outcome.
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Introduction. Focused intensive care echocardiography (FICE) is 
growing in popularity. The uptake or prevalence of its use in our 
department is unknown and burden on departmental echocardiog-
raphy technicians remains high. We aimed to characterise the usage 
of point of care echocardiography and examine the sequelae of these 
scans at our institution during the first wave of the pandemic.
Methods. A retrospective evaluation of 235 patients was conducted 
over the period April 20th 2020 to August 5th 2020. Case review of the 
electronic notes was performed using a prepared electronic proforma.
Results. FICE scans were performed in 69/235 admissions (29.3%), 
41/235 patients (17.4%) only had departmental transthoracic or tran-
soesophageal echocardiograms. 54/69 (78.2%) patients who had FICE 
scans also had departmental echocardiograms. Changes in manage-
ment were initiated in 35/69 (50.7%) of the FICE subgroup compared 
to 8/41 (19.5%) in the departmental scan group only. Discrepancies 
between FICE scans and departmental scans were identified in 3/54 
patients (5.55%). Additional diagnostic information was attained in 
7/41 (17.1%) of follow-up departmental scans.
Conclusion. FICE uptake is reasonable (29.3%) in our department and 
this paper supports previous literature showing that it is safe and feasi-
ble [1]. FICE scans led to a change in management in a similar propor-
tion of patients (50.7%) compared to other published literature [1,2]. 
Discrepancies exist in 5.5% of the case mix and clinicians need to be 
cautious in conclusions garnered from FICE scans. We aim to reduce 
this with departmental quality assurance days reviewing 10% of scans 
performed on a monthly basis.
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Introduction. COVID19 has been related to elevated cardiovascular 
biomarkers (CVB) and biventricular dysfunction during hospitaliza-
tion. We sought to determine, using advanced echocardiography, the 
prevalence and type of cardiovascular sequelae after COVID19 infec-
tion with marked elevation of CVB, and their prognostic implications.
Methods. All patients admitted from March 1st to May 25th, 2020 to 
a tertiary referral hospital were included. Those with cardiovascular 
diseases, death during admission or the first 30  days after discharge 
were excluded. Patients with hs-TnI > 45 ng/L, NT-proBNP > 300 pg/ml, 
and d-dimer > 8000  ng/ml were matched with COVID controls (three 
biomarkers within the normal range) based on intensive care require-
ments and age, and separately analyzed.
Results. From a total of 2025 hospitalized COVID19 patients, 80 
patients with significantly elevated CVB and 29 controls were finally 
included. No differences in baseline characteristics were observed 
among groups, but elevated CVB patients were sicker. Follow-up 
echocardiograms showed no differences among groups regarding 
LVEF or RV diameters, but TAPSE was lower if hs-TnI or d-dimer were 
elevated. Hs-TnI patients also had lower global myocardial work and 
global longitudinal strain. The presence of an abnormal echocar-
diogram was more frequent in the elevated CVB group compared to 
controls (23.8 vs 10.3%, P = 0.123) but mainly associated with mild 
abnormalities in deformation parameters. Management did not 
change in any case and no major cardiovascular events except deep 
vein thrombosis occurred after a median follow-up of 7 months.
Conclusion. Minimal abnormalities in cardiac structure and function 
are observed in COVID19 survivors without previous cardiovascular 
diseases who presented a significant CVB rise at admission, with no 
impact on patient management or short-term prognosis. These results 
do not support a routine screening program after discharge in this 
population.
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Introduction. Nasogastric feeding is commonly used to deliver 
enteral feed in critically ill patients, but current methods used to assess 
tolerance based on measurement of gastric residual volume have 
been criticised. A new approach of gastric emptying time measure-
ment and evaluation has been developed using Electric impedance 
Method (EIM). EIM is a simple and non-invasive tool that measures 
gastric emptying by monitoring changes in gastric electrical imped-
ance when a meal progressively empties from the stomach.
Objectives. The study aim is to establish whether EIM is useful for 
measuring gastric emptying during nasogastric (NG) infusion compar-
ing the results with naso-gastric suction.
Methods. A computerised instrument for recording and measuring 
using EIM was designed and developed locally by us. About 150–
200  ml of enteral feed was given by NG tube and gastric emptying 
was measured using EIM in each of twenty critically ill patients. Gastric 
residual volume (GRV) was measured by naso-gastric suction before 
next feeding. Patient’s clinical data were recorded.
Results. Gastric emptying curves were obtained in 20 patients by EIM. 
Visual examination of the curves showed reasonable agreement. Pat-
terns of filling and emptying were almost the same in all subjects but 
emptying time varied between individuals that correlated well with 
GRV in 16 patients. Only in four patients the emptying times did not 
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match with GRV. Therefore, this study showed that the measurement 
of gastric volume by noninvasive and hazard free electrical impedance 
method has a high specificity (90%) and an efficacy of 80%. The study 
also revealed that there were significant changes of gastric emptying 
time due to different body state. Patient age, temperature, hematocrit, 
mean arterial pressure (MAP) and increased serum creatinine were 
associated with delayed gastric emptying.
Conclusion. Application of EIM among ICU patient to observe gastric 
emptying was not done earlier. EIM seems to be capable of measuring 
stomach content satisfactorily during feeding; it also shows patterns 
of gastric emptying over time. With further development EIM could 
become a standard tool for monitoring gastric emptying in patients at 
risk of gastroparesis.
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Introduction. Postoperative respiratory events (PORE) are associ-
ated with clinical outcome after surgery and specifically after car-
diac surgery (CS) (1,2). Transesophageal Lung Ultrasound (TELUS) 
has been described recently (3) in intensive care for the diagnosis 
of respiratory failure. Nevertheless the clinical significance of TELUS 
is underevaluated to date. This report is an intermediate analysis of 
the TELUSPORE database.
Objectives. The TELUSPORE project seeks to describe the incidence 
and severity of the alteration of the TELUS imaging before and after 
CPB in adult cardiac surgery and the relation of these changes to the 
occurrence of PORE (NCT04760340).
Methods. This is a single center, prospective observational study. 
Patients with CS and CPB and TEE monitoring are included (except 
for video assisted CS). TELUS imaging is performed bilateraly in 
6 zones (anterior, lateral, posterior) before and after CPB. A tran-
sthoracic lung ultrasound (LUS) is performed at the arrival in ICU. 
A conventional LUS scoring is applied to all zones (range 0–18). 
Comorbidities, demographic, procedural, hemodynamic and bio-
logical data are recorded. PORE are defined as pneumonia, atelecta-
sis, pneumothorax, pleural effusion or drainage, ARDS, reintubation, 
tracheotomy, NO inhalation, pulmonary embolism, sternal wound 
dehiscence, ICU re-admission. Non respiratory complications dur-
ing hospital stay are also recorded. Two groups (PORE vs NOPORE) 
are defined according to the occurence of at least 1 PORE and com-
pared using Student t test, Khi 2, Fisher exact and Mann Whitney 
test. ROC curves are built for preCPB and postCPB TELUS and postop 
LUS scores. A p ≤ 0.05 is considered significant.
Results. 72 patients are included, 40 PORE occur in 14 patients 
(19.4%) with 3 deaths. TELUS score is impaired after CPB (p = 0,03), 
as P/F ratio (preCPB 284  mmHg vs postCPB 279  mmHg; p = 0.03). 
There is no difference between groups for comorbidities, demo-
graphic, procedural, Euroscore and LVEF data. PORE group has a 
postCPB TELUS score higher (10.57 ± 2.3 vs 8.91 ± 1.65; p = 0,003), 
CPB and aortic cross clamping time higher (respectively 90.35  min 
vs 72.05; p = 0.03 and 69.35  min vs 52.89; p = 0.011) than group 
NOPORE. Troponin peak value (1179 ng/L vs 357; p = 0.0014), trans-
fusion requirement (50% vs 5.17%; p = 0.0002), time to extubation 
(16.47 h vs 5.3; p = 0.0045), ICU stay (13.35 days vs 2.19; p = 0.0001) 
and hospital stay (22  days vs 10.9; p = 0.0006) are higher in group 
PORE. Figure shows the ROC curves for preCPB and postCPB TELUS 
and LUS scores for the occurrence of at least 1 PORE.

Conclusion. To our knowledge, this is the only study to date investi-
gating the clinical usefulness of TELUS imaging in the perioperative 
care specifically in CS. Our three main findings are

	– 	 TELUS score is impaired postCPB and parallels the P/F 
alteration.

 	 – 	 Patients with PORE have a significantly higher TELUS post 
CPB suggesting that structural changes and lung de-aeration cap-
tured by TELUS occur during CPB.

	– 	 PostCPB TELUS imaging shows the highest predictive value 
for PORE occurrence when compared to preCPB TELUS and post-
operative LUS. Sensitivity and specificity of the postCPB TELUS 
score should be tested for more restrictive or specific definition of 
PORE.
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Introduction. Lung ultrasonography (LUS) is being increasingly uti-
lized in Intensive care unit(ICU) settings. Nevertheless ICU physicians 
are still depending on portable chest X-ray (CXR) for diagnosing com-
mon Lung pathologies.
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Objectives. We aimed to compare using bedside LUS versus port-
able CXR for detection of 5 main lung pathologies in ICU ventilated 
patients
Methods. Adult ventilated patients in single center randomly planned 
for plain axial CT imagingof chest for a reason determined by treat-
ing team and not for the purpose of the study, were screened 1  h 
before planned CT using standard portable CXR and standard LUS 
imaging for presence of any imaging signs of 5 major thoracic 
pathologies:pneumothorax, pleural effusion, consolidation, collapse 
and pulmonary edema.CXR was read by 2 different experienced inten-
sivist and any contradiction was solved by the opinion of third inten-
sivist. LUS was performed by experienced intensivist who was blind to 
CXR result. CT was read by consultant radiologist and was blind to CXR 
and LUS findings. CT was considered as gold standard for diagnosis.
Results. 110 LUS exam of RT and Lt Sides of the chest were compared 
to chest CT and CXR in which CT detected 9 cases positive of pneumo-
thorax, 58 cases positive of pleural effusion, 69 cases positiveof con-
solidation, 61 cases of lung collapse and 25 case of pulmonary edema. 
There was a very good agreement for LUS with CT in pneumothorax 
with sensitivity, specificity and accuracy of 100, 97 and 97% respec-
tively while it was 66, 88 and 86 respectively for CXR and with fair 
agreement to CT.In pleural effusion there was total agreement with CT 
and it was 100% for sensitivity, specificity and accuracy compared to 
only 55, 62 and 68% respectively for CXR. Regarding consolidation and 
collapse there was a very good agreement and high accuracy for LUS 
compared to CXR, with sensitivity and specificity 100, 97% compared 
to 34% and 59% respectively.Accuracy of LUS in pulmonary edema 
was higher also with 96% compared to 81% for CXR.
Conclusion. LUS detected all thoracic 5 main pathologies with high 
accuracy (96.36–100%) and very good agreement with CT (0.842–1) 
that was much better than CXR which showed much lower accuracy 
(59.09–86.36%) and fair to moderate agreement to CT (0.279–0.501).
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Introduction. Lung ultrasound proved to be a very useful tool in order 
to assess lung involvement in COVID-19 patients. It can be standard-
ised using LUS (lung ultrasound score), that analyse 12 ultrasound 
scans (6 for each hemithorax) to assign a score from 0 to 3 for each 
scan, for a maximum of 36 points.
Objectives. We wanted to evaluate LUS findings evolution in dis-
charged, clinically recovered, patients after SARS-Cov2 pneumonia.
Methods. We analysed 35 patients admitted to our hospital during 
first pandemic wave in spring 2020: 27 males (average age 59,5 yo), 
8 females (average age 57,1 yo). Six patients were mechanically ven-
tilated, 16 received helmet CPAP ventilation and 14 needed conven-
tional oxygen supplementation through low flow nasal cannulas or 
Venti-mask or high flux reservoir mask.
All patients had Covid-19 diagnosis based on nasopharyngeal swab 
positivity and were admitted to hospital with pneumonia. LUS was 
performed during hospitalization (hLUS) and, later, we evaluated 
patients in two follow-up (FUP) medical examinations at 15–30 and 
45–60 days after discharge; in both FUP examinations we performed 
furthermore a short walking test (180 s of brisk walk) and we recorded 
mMRC (modified Medical Research Council) score to evaluate dyspnea 
degree. Blood gas analysis in air was performed only during first FUP 
examination.
Results. Average LUS during hospitalization was 17,5 for mechani-
cally ventilated patients, 13,8 for CPAP patients and 10,1 for patients 

in conventional oxygen therapy. Average in hospital LOS was 31 days: 
52 days for mechanically ventilated, 32 days for CPAP and 20,8 days for 
conventional oxygen therapy patients.
Average LUS for mechanically ventilated patients was 10,3 at the first 
FUP, and 8,2 at the second, for CPAP patients we observed an improve-
ment of the average LUS from 7,2 at the first FUP to 4,3 at second FUP. 
Patients with conventional oxygen supplementation showed an aver-
age LUS of 5,8 at the first FUP and 2,7 at the second FUP examination.
Using linear regression we found that LUS improves 6,25% every ten 
days after discharge and improves 6,37% every ten days from the first 
lung ultrasound during hospitalization to the last follow up.
Walking test was positive in 8/35 patients at first FUP and in 4/34 at 
the second.
mMRC was more than 1 in 10/35 patients at first FUP, but only in 2/34 
at the second medical examination.
Blood gas analysis showed average pO2 of 87,8 mmHg, (p/F = 418).
All the patients reported that during their hospitalization, they suf-
fered from loneliness because of the distance of their families and they 
reported as the main positive aspect the proximity of medical and 
nursing staff.
Conclusion. In this small study we tried to define the resolution rate of 
pathological lung ultrasounds findings in discharged, clinically recov-
ered, Covid-19 patients. Even if we have a small cohort of patients, our 
data suggest that lungs require several weeks to reach total or partial 
resolution, even if patients have been judged clinically recovered and 
discharged. LUS seems to be a useful non-invasive tool for Covid-19 
patients’ FUP.
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Introduction. The severe acute respiratory syndrome coronavirus 
discovered in December 2019 (SARS-CoV 2) in China, transformed the 
modern world during last year. Lung ultrasound (LUs) has been used 
to diagnose and monitor COVID-19 pneumonia. Additionally, SARS-
CoV 2 infection can develop with cardiac dysfunction (CD), which can 
also be diagnosed through ultrasound imaging.
Objectives. Our study aims to understand if LUS findings in COVID-
19 patients are influenced by cardiac dysfunction detected by 
echocardiography.
Methods. Adult patients with a positive real-time polymerase chain 
reaction for SARS-COV 2 collected in nasal and pharyngeal swab speci-
mens were recruited from June to September 2020 in a tertiary hospi-
tal. Clinical, laboratory, and chest imaging including chest X-ray, LUS, 
and Focus echocardiography was performed on the D1, D5, D10, D15. 
The LUS score was calculated based on pleural and B-lines character-
istics and the presence of consolidations. Spearman and Pearson’s 
correlation was used for patients’ baseline characteristics. A subgroup 
analysis was made by comparing variables between patients with car-
diac dysfunction (CD) and without cardiac dysfunction (wCD) using 
independent t-tests. Cardiac dysfunction was defined as left ventricu-
lar systolic dysfunction or right ventricular dilatation, by eyeballing.
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Results. Fifty-one patients (28 women) were included (mean age of 
62 ± 17 years old). Three cardiovascular risk factors were present in 35% 
of the patients. Thirty patients were admitted to the UCI due to acute res-
piratory failure. Eight were on mechanical ventilation, nine were on vaso-
pressor therapy and eight died within 30 days after hospital discharge.
Thirty-one patients had three evaluations and 13 completed four 
evaluations, in a total of 141 evaluations. The median hospital stay 
was 14  days. Chest x-ray was suggestive of COVID-19 pneumonia in 
twenty-four patients (47%).
On admission, 22 patients (43%) showed CD, of whom seven received 
mechanical ventilation support and one died. The past medical his-
tory of hypertension, diabetes, obesity and ischemic heart disease 
was similar in both groups. Overall LUS score at admission predicted 
(r = 0.315, F(1, 49) = 5.39, p = 0.002) the ratio of arterial oxygen partial 
pressure (PaO2) to fractional inspired oxygen (FiO2, P/F) and correlated 
with the hospital length of stay. The following equation was produced: 
P/F = 295,423 + (−  2.211 × LUs score); with a coefficient of −  2.211 
with 95% CI of −  4,124 to −  0,299. Patients with CD showed a lower 
P/F ratio from admission until the third evaluation with a greater dif-
ference on the second evaluation (mean of 189, 95% CI 152–224, vs 
275, 232–318). LUs score was similar in both groups. (33, 95% CI 26–39 
vs. 26, 22–31, p = 0.1). LUs findings showed more confluent B-lines on 
the lower quadrants of the right hemithorax in the CD group (p = 0.08) 
Patients that received mechanical ventilation presented, at admis-
sion, higher LUs score (mean of 44, 95% CI 34–55 vs 26, 95% CI 22–30; 
p < 0.003) and a high total number of subpleural consolidations in the 
upper quadrants of the right hemithorax (p = 0.002).
Conclusion. LUS findings in patients with COVID-19 pneumonia cor-
relate with respiratory failure severity predicting the P/F ratio. Cardiac 
dysfunction in COVID-19 may contribute to a worse P/F ratio. Without 
influencing the LUS score. Involvement of the upper quadrants of the 
right hemithorax is associated with mechanical ventilation.
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Introduction. Chest X-ray is characteristically used as the first line 
imaging modality in patients who are suspected of having COVID 19. 
It has been seen that lung ultrasound scan (USS) are more accurate 
when compared to Chest X-ray when evaluating lung disorders-specif-
ically pneumonia, oedema, pneumothoraxes and effusions. The aims 
of the study were to describe the applicability of a Lung ultrasound 
protocol in a pandemic situation, investigate the interrater variability 
between a novice and an expert scorer, and finally, explore correla-
tions between markers of disease severity, inflammation and Lung 
ultrasound scores.
Methods. A retrospective study was undertaken on patients at the 
Royal Liverpool University Hospital (RLUH) between 30thMarch 2020 
and 8th May 2020. Information that included patient demographics, 
laboratory findings and Imaging were all recorded using the Patient 
Electronic Notes System. Spearman’s correlation used to assess cor-
relation between lung USS and variables. Modified Soldati Scoring 
System used to compare Lung USS scores. Intraclass Correlation Coef-
ficient using a two-way mixed model based on absolute agreement 
was used when assessing scorer agreement.
Results. 15 patients were included in the Lung USS scoring assessment 
and 11 in correlation studies once criteria had been applied. 51 lung 
USS were performed with a total of 408 regions scanned which included 
198 Anterior, 181 Lateral and 29 posterior regions Moderate positive 

correlation between USS and d-dimer (r = 0.607), Ferritin (r = 0.603), 
RALES score (r = 0.539) and Lactate(r = 0.500). Moderate negative cor-
relation for lymphocyte count (r = − 0.593). No significant findings 
between USS scores and markers of disease severity or respiratory failure 
and inflammation amongst the 11 patients aside from d dimer (p < 0.05 
Spearman’s correlation). The Interclass correlation (ICC) for inter-rater 
reliability was 0.944 with a 95% CI from 0.846 to 0.975 (p < 0.001).
Conclusion. High inter-rater reliability exists between novice and 
experienced Lung USS scorers. We could not correlate Lung USS 
scores with markers of disease severity or respiratory failure and 
inflammation aside from d-dimer. A standardised approach to per-
forming and scoring Lung USS is needed. The recruitment of more 
novice and experienced scorers will increase the reliability of the inter-
rater correlation. A larger sample size is necessary for future studies.
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Introduction. The COVID 19 pandemic is a global health crisis. Chest 
computed tomography scan (CT) plays a key role in the diagnosis of 
COVID 19 pneumonia. The extent of CT lesions may be indicative of clin-
ical severity. The aim of this study was to assess the correlation between 
the extent of pulmonary involvement on CT and clinical severity.
Methods. We conducted a prospective study during a 3 month period 
in our ICU. We included patients with COVID 19 pneumonia confirmed 
wit RT-PCR who underwent a chest CT. Clinical severity was asesed 
based on progression to Acute Respiratory Distress Syndrome (ARDS) 
defined by the criteria of Berlin. The CT was described using visual 
quantification as a percentage of the lung parenchyma affected based 
on the criteria of the French Society of Radiology.
Results. During the study period 36 patients were included. The mean 
age was 62 ± 9 with male predominance (85%). The most common 
comorbidities were hypertension (44%) and diabetes (42%). Non inva-
sive ventilation was required for 72% of patients and invasive mechan-
ical ventilation was necessary in 42% of cases. Progression to ARDS 
was note in 69% of cases. The median PaO2/FiO2 ratio was 161 [100–
258]. Mortality rate was of 31%. Bilateral and peripherical ground-glass 
opacietis with consolidation were the most common chest CT find-
ings. Pulmonary embolism was found in 11% cases. The extent of pul-
monary involvement was less than 25% in 19% of cases, between 25 
and 50% in 42% of cases and greater than or equal to 50% in 39% of 
cases. A statistically significant association was observed between the 
extent of pulmonary involvement and progression to ARDS (p = 0.028) 
and use of non invasive ventilation (p = 0.022). On multivariate analy-
sis, the independent predictor of mortality was the occurrence of 
acute renal failure. The extent of pulmonary involvement was not a 
predictor of mortality.
Conclusion. The extent of pumonary involvement on chest CT in 
COVID 19 pneumonia was significantly associated with progression to 
ARDS. However, it was not predictive of mortality.
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Introduction. Head-CT-scanning is a cornerstone procedure during 
the management of patients admitted for acute brain injury (ABI) 
in intensive care unit (ICU). But, intrahospital transfer for these pro-
cedure may cause severe adverse events potentially worsening the 
brain injuries [1]. As previously reported, portable head-CT (pCTH) 
is a scanner used in several countries that may facilitate pCTH per-
formance in safer conditions for the patients and enhance the cost-
effectiveness ratio [2, 3].
Objectives. The objective of this study was to evaluate the feasi-
bility and safety of pCTH in the French healthcare system for ICU 
patients admitted for ABI.
Methods. This was a prospective before-after study of patients 
admitted in ICU for severe ABI including traumatic brain injury, 
subarachnoid haemorrhage, intracranial haemorrhage or ischemic 
stroke from June 2019 to January 2021 in a university hospital. A 
written inform consent of patients or her/his relative were obtained 
as required by Research Ethics Board. The main primary endpoint 
was the time duration to perform pCTH compared to conventional 
head CT-scanner (cCTH). Collected data during CT-scanning peri-
ods including demographics and clinical characteristics, intracranial 
and arterial blood pressures patterns, ventilation parameters and 
adverse events occurrence were recorded and compared between 
the 2 periods. We estimated the cost of personal over one year. Non-
parametric tests were used for the statistical analyses.
Results. Forty-five patients were included (25 in the pCTH group 
and 21 in the cCTH group). For reasons of device malfunction or 
monitoring failure, 22 patients were analysed in pCTH group and 20 
in the cCTH group. The median (interquartile) time duration to per-
form pCTH was 29 (25–48) minutes compared to 30 (25–36) minutes 
in cCTH group, (p = 0.91). A significant longer duration emerged for 
the first 8 pCTH procedures compared to the 12 following: 53  min 
(36–48) versus 25  min (18–28) respectively (p < 0.01) No significant 
differences were observed in adverse events occurrence. A trend in 
higher ventilator mishaps was observed in cCTH group: 6 ventilator 
disconnection vs 1 in pCTH group. No differences in ventilator-asso-
ciated pneumonia or in-ICU mortality were observed in this study. 
The attempt to quantify the cost of staff mobilized during scanning 
assessed a gain of 2700 euros over 1 year. These results may only be 
applied to our ICU.
Conclusion. The pCTH seems feasible in ICU of the French healthcare 
system, with similar time of procedure and without increasing adverse 
events. Short training period may be needed as the time duration of 
pCTH decreased over time. Financial cost savings might be significant 
when using such a device. Further larger studies in French ICUs are 
needed to confirm the results reported by North-American healthcare 
system
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Introduction. Although there is widespread acceptance and expan-
sion on the use of point-of-care echocardiography amongst European 
Intensivists and Anesthesiologist, published data suggest significant 
variations in implementation/use and barriers despite guidelines pub-
lished over a decade ago.
Objectives. The primary objective is to determine the prevalence of 
point-of-care echocardiography use among European Intensivists 
and Anaesthesiologists. The secondary objectives of the study are: to 
determine factors associated with the use and education of point-of-
care echocardiography; to identify the major clinical applications of 
echocardiography; to identify factors that limit the implementation of 
echocardiography.
Methods. The study is designed as a cross-sectional survey. The Sur-
veyMonkey hosting platform is used to collect responses. Participants 
were asked to complete a 25-item questionnaire; most variables were 
discrete in nature. Questionnaires were distributed to participants via 
European Society of Intensive Care Medicine and national societies. 
Subsequently, the survey was distributed via social media and direct 
email contact with anaesthesia and critical care departments. Separate 
tickets were used to allow tracing source of the replies (social media, 
national societies).
Results. Over a continuous three-month period (March–May 2021) 
we collected 341 responses. Reminders were sent using various plat-
forms to improve response rate. Preliminary results indicate that 
87.5% of participants use bedside echocardiography. Of those using 
echocardiography, the majority of participants reported competency 
in basic critical care echocardiography as defined by the consensus 
statement. Limiting factors were: lack of experience/skill, lack of formal 
qualifications, insufficient time, not having a mentor. In most cases, 
echocardiography is not part of the training (62.30% of respondents) 
and is more commonly performed in the ICU than in the periopera-
tive setting. Knowledge of echocardiography is mostly acquired from 
colleagues and online resources. Inferior vena cava collapsibility/
distensibility remains the most commonly use ultrasound examina-
tion for haemodynamic management. Over one hundred participants 
described clinical situations in which echocardiography significantly 
changed patient management.
Conclusion. The preliminary data presented indicate the need for for-
mal training. We believe that the final results of this ongoing study will 
provide insight into the true prevalence of bedside echocardiography 
and answer the question of how the specific training and accreditation 
programme should be designed in the future. We recognise that our 
responses may not be representative because of a sample selection 
bias.
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Introduction. Routine chest X-ray is still commonly practiced in many 
intensive care units (ICU) especially for ventilated patients in spite of 
low sensitivity, specificity, negative and positive predictive values. 
Lung ultrasonography (LUS) use is increasing nowadays and can be 
considered as good alternative with many evidence based reported 
advantages. We aimed at comparing restricted CXR practice to the 
usual routine CXR in our patients.
Objectives. We aimed at comparing restricted CXR practice to the 
usual routine CXR in our ICU ventilated adult patients. We proposed 
that restricted CXR practice would be associated with many advan-
tages and relying on LUS may be better and safer
Methods. After approval of local hospital administration and ethics 
committee a quality project of restricting CXR to ICU cases that inten-
sivist would see a strong indication including but not limited to medi-
colegal issues and replacing it with LUS (for 6  months from October 
2020 to March 2021) and to compare that previous 6  months (from 
March 2020 to August 2020) in which there was daily routine CXR is 
a prevailing practice, excluding month of September as transition 
period between two periods. The comparison included number of 
CXR, radiation exposure dose, CXR cost, ICU acquired infections, ICU 
mortality and length of ICU stay.
Results. A total of 192 admissions and 941 patient days in routine 
period compared to 135 admissions and 649 patient days in restriction 
period with significant reduction of number of CXR from 732 to 219 
with ratio of Xray /patient days reduced from 77.8% to 33.7% with P 
value < 0.001 with ultimate reduction of radiation dose from 146.4 to 
43.8 rad and CXR cost reduction from 109,800 to 32,850 SAR.
No significant change observed between both periods regarding 
procedures done in ICU as tracheostomy, bronchoscopy, central line 
and chest tube insertions (p value of 0.193, 0.193, 0.253 and 0.252 
respectively)
VAP and CAUTI remained at zero levels in both periods, however 3 
cases of CLABSI seen in restriction period which showed no significant 
difference as p value of 0.068.
Mortality ratio was not significantly different in both periods (4.2% in 
routine period vs 7.4% in restriction period with p value of 0.206 while 
average length of stay decreased significantly from 6.94 ± 1.47 days in 
routine period to 6.33 ± 1.33 in restriction period with P value < 0.001
Conclusion. Decision to restrict CXR orders in ICU with staff well 
trained in LUS resulted in significant reduction of number of Chest X 
rays without significant effect on number of procedures, complication 
rates and outcome indicators with observed significant reduction of 
length of stay, cost and radiation exposure.

Reference(s)
1.	 Special thanks hospital administrators and to all ICU doctors, nurses and 

technicians who supported the project.

001052 
CELUS detects peripheral embolic lesions in COVID‑19 patients
JA. CALDERON1; L. Zieleskiewicz2; M. Ibarra3; A. Lopez4; P. Aguilera5

1Departamento de terapia intensiva. hospital general de zona número 
4., MEXICAN SOCIAL SECURITY INSTITUTE, Monterrey, Mexico; 2Service 
d’anesthésie et de réanimation, Hospitals Academics De Marseille, 
Marseille, France; 3Departamento de terapia intensiva., Hospital Civil de 
Guadalajara Fray Antonio Alcalde, Guadalajara, Mexico; 4Departamento 
de terapia intensiva, Hospital Civil de Guadalajara Fray Antonio Alcalde, 
Guadalajara, Mexico; 5Departamento de terapia intensiva, INSTITUTO 

JALISCIENSE DE CANCEROLOGIA, Guadalajara, Mexico 
Correspondence: J.A. CALDERON
Intensive Care Medicine Experimental 2021, 9(1): 001052

Introduction. In patients with SARS-COV2, various coagulation abnor-
malities have been demonstrated, as well as systemic microcirculatory 
disorders which produce an increase in thrombotic events linked to a 
poor prognosis. (1)
Contrast Enhanced Lung Ultrasound (CELUS) identifies embolic con-
solidations by demonstrating the absence of enhancement to the 
Contrast administration (2), allowing to distinguish and differentiate 
pulmonary infarction from other common etiologies (3–7) in critically 
ill patients with severe COVID-19 pneumonia such as consolidated 
pneumonia or atelectasis.
Objectives. This study demonstrates the perfusion patterns of periph-
eral pulmonary lesions from three COVID-19 pneumonia patients by 
using CELUS showing no enhancement to contrast administration 
therefore suggesting avascular pattern.
Methods. Three patients with SARS-COV2 disease confirmed by 
RT-PCR and presence of subpleural, hypoechoic lesions identified 
by Mode B Ultrasound were selected. SonoVue/Lumason™ 2.4, mL 
via venous line was given followed by a bolus of normal saline. The 
enhancement was continuously observed during 120  s. Mechanical 
Index was set at 0.3 in order to minimize microbubble disruption.
Results. Absent enhancement on CEUS was observed during full ultra-
sound examination of three confirmed COVID-19 pneumonia patients, 
being highly suggestive of embolic consolidation.

Fig.  1 Brightness-mode ultrasound images of subpleural consolida-
tions (arrows) from three different patients with SARS-COV-2 pnemo-
nia. A, B and C images correspond to prior contrast administration. 
(mechanical index = 1.3) D, E and F images correspond to the same 
subpleural consolidations after sulfur hexafluoride microbubbles 
(SonoVue) contrast administration showing absent enhancement on 
CEUS. Mechanical index = 0.3 was used at this time in order to mini-
mize microbubble disruption
Conclusion. The use of CELUS in patients with COVID-19 pneumonia 
can help identify hypoechoic areas caused by micropulmonary infarc-
tion that are difficult to visualize with other imaging methods, which 
could potentially be useful to guide management and determine 
prognosis, which warrants future research.
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Introduction. Acute infiltrative lung disease is a heterogeneous group 
of respiratory disorders characterized by diffuse parenchymal lung 
involvement, affecting the interstitial sector and/or the distal airways. 
Their etiological diagnosis remain problematical because of the huge 
number of conditions in question.
Objectives. The purpose of our study was to assess the role of com-
puted tomography (CT) in the etiological diagnosis of acute infiltrative 
lung diseases and in their management in intensive care unit.
Methods. It was a retrospective study over a period of five years and 
6 months including patients who were admitted in the intensive care 
unit for an acute infiltrative lung disease and who underwent chest CT.
Our diagnostic approach on the CT was based on the analysis of pat-
terns or the association of elementary lesions which may be charac-
teristic of some diseases. We have, then, compared our diagnosis 
hypothesis to the final diagnosis.
Results. Our study included 70 patients with a mean age of 51 years. 
Infection was the main cause present in 50% of cases (including 31% of 
viral infections), followed by alveolar hemorrhage (15,7%), then acute 
pulmonary edema (12,8%) and acute exacerbations of fibrotic intersti-
tial lung diseases (8.5%). The correct diagnosis was made by CT scan 
in 82.8% of the cases, with a very high level of confidence in 48.5% of 
the cases. Substantial agreement existed between the diagnosis sug-
gested by the CT and the final diagnosis retained in intensive care unit 
(kappa = 0,61 and p < 0,001). The Infection was suggested on CT scan 
in 32 among 35 patients. A correct diagnosis was made in 10 out of 
11 patients with alveolar hemorrhage, 7 of 8 patients with acute pul-
monary edema and 5 among 6 cases of acute exacerbations of fibrotic 
interstitial lung diseases. The most frequent elementary signs were the 
ground glass opacities (88%) and the consolidations (78.6%). A central 
distribution of the lesions was correlated to the diagnosis of alveolar 
hemorrhage (p = 0.01). Interlobular septal thickening (p = 0.04) and 
bronchovascular thickening (p = 0.017) were significantly more com-
mon in acute pulmonary edema than in the other causes of acute infil-
trative lung disease.
Conclusion. In front of an acute infiltrative lung disease in intensive 
care unit, elementary CT scan signs and their distribution integrated 

to anamnestic, clinical and paraclinical findings often contributed to 
build the right diagnosis.
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Introduction. Alveolar hemorrhage (AH) is a life-threatening emer-
gency that may need to be managed in ICU. The chest CT is able to 
suggest AH diagnosis.
Objectives. We aimed to establish a AH mortality scale based on clini-
cal and chest CT findings.
Methods. It was a retrospective study conducted in partnership 
between intensive care ward and medical imaging department of 
Abderrahmen Mami hospital of Ariana, Tunisia. It included patients 
admitted to ICU between January 2009 and December 2018 having 
an AH confirmed with bronchoalveolar lavage performed after a chest 
CT. A mortality scale was established based on clinical and chest CT 
findings.
Results. We included 56 patients with mean age 48.6  years. In-hos-
pital mortality was 34%. Crazy paving pattern and an extent of dam-
age to 6 pulmonary areas or more were related to a lower ratio PaO2/
FiO2, more frequent need to invasive ventilation and a higher mortal-
ity rate. The AH mortality scale established included 3 parameters: 
PaO2/FiO2 < 100 mmHg at admission (9 points), extent of CT damage 
imaging >  = 6 areas (4 points) and crazy paving pattern (3 points). The 
threshold was of 7 points.
Conclusion. The proposed AH mortality scale here above is easy to 
calculate, it alerts clinicians to patients with higher risk of death. Exter-
nal validity in mandatory to enhance this score.
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Introduction. Ultrasound measurements of the velocity of flow 
through large blood vessels showed an association between the 
velocity of flow through the brachial artery and survival in postopera-
tive surgical patients.
Objectives. The aim of this study was to measure whether the flow 
rate through the brachial artery and inflammatory markers were asso-
ciated with the development of tissue edema in the surgical intensive 
care unit (ICU) patients.
Methods. After the ethics committee approval was obtained, a total 
of 61 postoperative patients or their caregivers signed informed con-
sent for the study participation. The study was performed using a 
Mindray T7 ultrasound machine with linear probe settings at 50 mm 
depth and 40 dB gain that did not change during the study. The probe 
was placed on vascular ultrasound measurement. The diameter of 
the brachial artery in the middle of the upper arm and the flow rate 
through the artery was measured on postoperative days 1 and 2. The 
presence of the edema was measured above the 3rd metacarpal bone 
as the distance from the skin surface to the periosteum. An average of 
three assessments was shown. Patients’ age, BMI, type of admission; 
white blood cells, CRP, and procalcitonin were also registered. The 
Mann–Whitney U test and Pearson correlation were used for statistical 
analysis.
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Results. The study included 33 men and 28 women, mean age 
62 ± 13  years, and BMI 27 ± 4.4  kg. The median ICU stay was 1  day 
[1—5 days], and the median length of mechanical ventilation (MV) was 
16 [5- to 90] hours. A statistically significant correlation was observed 
between velocity flow and artery width (r = 0792, P < 0.001); flow rates, 
and edema (r = 0.324, P = 0.02), edema and PCT (r = 0.570, P = 0.027). 
Artery diameter, flow rate and edema increased on the second day 
compared to the first, although the difference was not statistically sig-
nificant (P > 0.05 for all measurements). The formation of edema was 
significantly higher in non-survivors (MW U test, P = 0.003).
Conclusion. The ultrasound was proven as a useful tool in the ICU. 
The presence of edema is measurable by ultrasound and showed cor-
relation with flow rate and indicators of inflammation. A larger study 
should confirm the usefulness of these data in the early prediction of 
the development of inflammation.
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Introduction. COVID-19 pandemic is an unprecedented global health 
crisis that started in December 2019. Chest computed tomography 
(chest CT) has demonstrated its valuable contribution even in pneu-
monia diagnosis establishing or prognosis scoring.
Objectives. The aim of our study was to evaluate the contribution of 
chest CT in early COVID 19 diagnosis and look for eventual correlation 
between clinical outcome and chest CT findings.
Methods. This study was performed at the zaghouan’s hospital ICU, a 
10-bed tertiary ICU in Tunisia. We reviewed retrospectively all data of 
confirmed COVID-19 patients hospitalized between September 2020 
and April 2021. Were excluded those who did not have a chest CT on 
admission.
Were collected epidemiological, clinical and chest CT findings. Factors 
associated with in hospital mortality were evaluated through binary 
logistic regression models.
Results. During the study period, 192 COVID-19-related pneumo-
nia were admitted, 172 met the inclusion criteria. The mean age 
was 61.6  years ± 13 [28–92] and sex ratio was 1.5. Mean SAPS II and 
APACHE II scores were respectively 27 ± 9 and 7 ± 4. PaO2/FiO2 ratio at 
admission was 154 ± 94. The median time of symptoms at admission 
was 9 ± 4.3 days [1–20]. The positive diagnosis was made respectively 
through: rapid antigenic test in 16 patients, RT-PCR in 156 patients and 
detection of IgG/IgM antibodies in 1 patient. All patients received the 
same treatment protocol.
The predominant pattern of abnormality observed in chest CT was 
bilateral opacities in 161 patients (83.9%), mixed sub pleural and 
peribronchovascular in 175 patients (75.5%), ground-glass opacifica-
tion in 160 patients (83.3%), crazy paving in 119 patients (62%). Lung 
extension was estimated less than 20% in 12 patients (7%), between 
20–50% in 41 patients (24%), between 50–75% in 57 patients (33%) 

and more than 75% in 62 patients (36%). Lung extenstion more than 
50% and organizing consolidation in both lower lobes were associated 
with severe acute respiratory distress syndrome at admission (p = 0.04; 
p = 0.025).
Chest CT has allowed a faster diagnosis comparatively to the virologi-
cal diagnosis with a median difference of 2.4 days [0–15]. Mean Length 
of ICU stay was significantly longer in patients who had crazy paving 
on chest CT 10.8 ± 10 vs 8 ± 6 days (p = 0.01).
ICU mortality was significantly associated with crazy paving (p < 0.005), 
condensation areas (p = 0.038), predominance in the posterior lobes 
(p = 0.029), lung abnormality in favor of another infection (p = 0.003), 
and CT extent (p = 0.008). However previous lung disease was not cor-
related with poor prognosis (p = 0.263).
Conclusion. Chest computed tomography (CT) plays a pivotal role not 
only in the early detection and diagnosis, especially for false negative 
RT-PCR and late results, but also in monitoring the clinical course and 
in evaluating the disease severity.
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Introduction. Ultrasound (US) is increasingly recognized as an essen-
tial tool in the ICU setting. The safety and utility of bedside ultrasonog-
raphy by an appropriately trained ICU physician has now been well 
demonstrated.1,2 The advantages of the POCUS use during the pan-
demic in critically ill patients include immediate bedside diagnosis, 
reduced exposure of sonographers to SARS-CoV-2 and conservation of 
PPE. However, there is a wide range of skill among intensivists in the 
performance and interpretation of ultrasound.3 We sought to inves-
tigate the evolution of ICU physicians’ CCUS skills and competencies 
during COVID-19 pandemic in our country.
Objectives. To summarize knowledge on the use of CCUS and atti-
tudes towards itsutilization in the the times of pandemic.
Methods. Our study focused on the ICU physicians (n = 162) across 
different hospitals in Ukraine. Data collection was performed with the 
help of an electronic survey.
Results. The response rate of the survey was 71%. 62% of the respond-
ents were young specialists. The overwhelming majority (88%) rec-
ognized POCUS an invaluable diagnostic tool in the ICU setting. 68% 
were aware of the locally organized training programs, 66% have 
joined CCUS training program within their instution since the outbreak 
of COVID-19. More than half (52%) of the respondents had no previous 
experience in CCUS. The most useful CCUS modalities reported were 
pleural/lung ultrasound and TTE/TEE. All of the respondents recog-
nized the existence of barriers to CCUS training, citing lack of formal 
training and financial costs as the most significant ones. Although in 
Ukraine CCUS still remains the prerogative of the on-call radiologists, it 
was not perceived as a training barrier.
Conclusion. While Ukraine is lacking a formal CCUS training program, 
there is an unmet demand for it in the ICU. During the pandemic we 
observed increased recognition of the clincal untility of POCUS by ICU 
physicians. There has also been a significant increase in locally organ-
ised CCUS training courses. Our survey demonstrates a prevailing 
lack of US skills among the young ICU physicians. There is a general 
consensus on the list of core US modalities that should be incorpo-
rated in such training as well as on the barriers that prevent ICU phy-
sicians from mastering them. The young demographics of the study 
aso highlightes the potential for international training programs and 
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initiatives. Due to the limited number of respondents in our survey, 
further study across hospitals is required to fill in the knowledge gap 
on the country-specific state of CCUS training. In future we hope to 
start a cross-country conversation on the challenges of CCUS stand-
ards implementation and the possible ways forward.
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Introduction. The COVID-19 pandemic caused by the severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) has led to high 
morbidity and mortality worldwide. Healthcare workers, the elderly 
(over 60  years old), and those with underlying health problems are 
at particularly high risk. To date, serious side effects have not been 
encountered in both clinical studies conducted for COVID-19 vaccines 
and in current vaccines. Side effects seen after vaccination are mild 
side effects such as fatigue, headache, fever, chills, muscle/joint pain, 
vomiting, diarrhea, pain in the area where the vaccine was applied, 
redness, swelling. These normal vaccine reactions are usually mild and 
subside after a few days. They show that the vaccine works because 
it stimulates the immune system and the body creates antibodies 
against the “fake” infection only by the vaccine. However, despite the 
rare occurrence of allergic reactions, discomfort may be felt after the 
vaccine administration. For this reason, it was recommended that the 
person be followed up in the vaccination outpatient clinic for 15 to 
30 min after vaccination.
Objectives. CoronaVac, an inactivated vaccine candidate against 
COVID-19, is an inactive vaccine developed by Beijing-based Sinovac 
Life Sciences company. With this study, we wanted to determine the 
side effects that may be seen in healthcare workers after vaccination 
in our hospital.
Methods. A pre-vaccination questionnaire was conducted to the 
healthcare professionals who came to have the second dose vaccine 
after the first dose of vaccine administration. Age, gender and comor-
bidities, and presence of allergies were recorded. It was recorded what 
the side effect was and how long it lasted and whether he went to the 
health institution.
Results. 299 healthcare professionals completed the post-vaccination 
questionnaire. Average age was 35 (min: 21, max: 74.139 were men, 
160 were women. The most common complaints after vaccination 
were 55.5% pain and redness in the vaccine area, 44.4% headache, 
34.7% muscle and joint pain, respectively 33.3% had complaints of 
fatigue, 6.9% fever, 5.5% nausea and vomiting, 2.7% diarrhea, 1.38% 
tremor, syncope and disorientation, loss of taste and smell, ear pain. 
The average duration of complaints is 1.07  days (min: 1  h, max: 
30 days).
Conclusion. No serious side effects were observed after the first dose 
of COVID-19 vaccine administered to healthcare professionals in our 
hospital. Side effects seen were mild symptoms that could be seen 
after vaccination and most of them disappeared without treatment.
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Introduction. A systematic review pooling 75 studies, showed that 
obese COVID-19 patients are more likely to be hospitalized, to be 
admitted to Intensive Care Unit (ICU) and die (1). The weekly ECDC 
COVID-19 surveillance reports however fail to demonstrate a clear 
link between obesity and disease severity in a European popula-
tion. Our aim was to evaluate the distribution of Body Mass Index 
(BMI) categories in a mono-center dataset of hospitalized COVID-19 
patients and assess the association between body weight and poor 
outcome after COVID-19 infection.
Methods. All patients aged 16 years or older, admitted to the JESSA 
hospital, Hasselt, Belgium for at least 24 h with laboratory-confirmed 
diagnosis of COVID-19 between March 16th and May 2th 2020, were 
included in the study. We collected data on patient characteristics, 
comorbidities, and outcomes including disease severity, need for 
ICU, length of hospital stay, acute kidney injury, venous thrombo-
embolism and 1-month mortality. Disease severity score (I to IV) was 
based on the WHO classification of clinical Severity of Confirmed 
COVID-19 (2).
Results. In total, 331 COVID-19 patients were admitted to the 
Hospital from March 16th until May 2th 2020. In total, 41.3% of all 
patients were overweight and 23.3% obese. An overview of out-
come parameters stratified for BMI distribution is presented in 
Table  1. A statistical significant association between BMI distribu-
tion and disease severity or poor outcome was not detected in our 
cohort. Table  1. Overview of disease severity and outcomes, 
in total group and stratified for BMI distribution. Data are pre-
sented as mean ± standard deviation or as numbers (frequencies). A 
p-value < 0.05 is considered statistically significant (Chi-square test).

Total Group Under-
weight
N = 5

Normal 
weight
N = 91

Overweight
N = 112

Moderate 
obesity
N = 46

Severe obe-
sity n = 17

p-value

ICU stay 
(num‑
ber of 
patients)

0 (0.0%) 24 (26.4%) 24 (21.4%) 12 (26.1%) 5 (29.4%) 0.62

LOS ICU 3.7 ± 11.17 0.00 ± 0.00 5.03 ± 12.57 2.87 ± 7.27 6.52 ± 16.73 6.65 ± 19.97 0.95

LOS Hos‑
pital

12.68 ± 14.04 10.80 ± 9.86 16.27 ± 17.60 10.65 ± 9.40 15.61 ± 18.55 15.06 ± 18.65 0.858

Type COVID-19* 0.09

I 2 (40.0%) 20 (22.0%) 25 (22.3%) 5 (10.9%) 2 (11.8%)

II 2 (40.0%) 24 (26.4%) 12 (10.7%) 7 (15.2%) 4 (23.5%)

III 0 (0.0%) 26 (28.6%) 34 (30.4%) 17 (37.0%) 6 (35.3%)

IV 1 (20.0%) 21 (23.1%) 41 (36.6%) 17 (37.0%) 5 (29.4%)

Venous thromboembolism 0.069

PE 32 (9.7%) 0 (0.0%) 8 (8.8%) 11 (9.8%) 8 (17.4%) 1 (5.9%)

DVT 13 (3.9%) 0 (0.0%) 6 (6.6%) 4 (3.6%) 2 (4.3%) 1 (5.9%)

Both 1 (0.3%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (5.9%)

AKI 40 (12.1%) 0 (0.0%) 15 (16.7%) 9 (8.0%) 8 (17.4%) 4 (23.5%) 0.16

1 month 
mortal‑
ity

72 (21.8%) 1 (20.0%) 18 (19.8%) 24 (21.4%) 13 (28.3%) 4 (23.5%) 0.19

Conclusion. Overweight and obese individuals seem over-repre-
sented in this cohort of hospitalized COVID-19 patients. However, 
we couldn’t detect an association between body weight and poor 
outcome in this dataset.
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Introduction. Vitamin C is an antioxidant with anti-inflammatory and 
immune-supportive properties. Its levels are decreased in patients 
with sepsis-related acute respiratory distress syndrome (ARDS). 
Moreover, a significant number of patients with severe acute respira-
tory syndrome Coronavirus-2 (SARS-CoV-2) disease developed ARDS. 
Therefore, we hypothesized that ARDS Coronavirus disease 2019 
(COVID-19) patients may present vitamin C deficiency.
Objectives. Study of plasma concentrations of vitamin C analyzed 
sequentially in patients requiring admission to the ICU due to respira-
tory failure secondary to SARS-CoV-2.
Methods. Single-center, observational, prospective study. Patients 
admitted to the ICU for severe SARS-CoV-2 pneumonia. Plasma vita-
min C concentrations were measured on days 1, 5 and 10 of admission 
to the ICU. Demographic variables, severity (APACHE II), organ dys-
function (SOFA), mortality (ICU and hospital), variables related to the 
treatment of SARS-CoV-2 pneumonia and organic support measures 
have been analyzed. Acute respiratory distress syndrome (ARDS) was 
defined following the Berlin definition[i]. The plasma concentration 
of vitamin C was analyzed by high performance liquid chromatogra-
phy (HPLC), whose detection limit is 1.5  mg/L. We define plasmatic 
levels of vitamin C following the next standard[ii]: deficiency: < 2  mg 
/ L; low plasma concentration: 2–5  mg/L; normal plasma concentra-
tion: > 5 mg/L. The data have been expressed as frequency (%) if they 
are categorical and median (interquartile range) or mean (standard 
deviation) if they are quantitative. The study was approved by the 
Clinical Research Ethics Committee of our center (PR (AG) 270/2020).

	i.	 Ranieri V, Rubenfeld G, Thompson B, Ferguson N, Caldwell E, Fan E, 
Camporota L, Slutksy A. Acute Respiratory Distress Syndrome: The Berlin 
Definition. JAMA. 2012; 307 (23): 2526–2533.

	ii.	 Hampl J, Taylor C, Johnston. Vitamin C deficienciy and depletion in the 
United States: the Third National Health and Nutrición Examination 
Survey, 1988 to 1994. Am J Public Health. 2004; 94 (5): 870–5

Results. Fifteen patients were included [10 (67.0%) men, age 60.93 (7) 
years, SOFA 3 (1–4) and APACHE II 15 (8–24)]. One patient presented 
shock and initial bacterial coinfection was documented in 2 (13.33%) 
patients. All patients required high-flow oxygen therapy and during 
evolution, 7 (46.7%) required mechanical ventilation for 26 (11.2) days. 
Mortality in ICU and hospital was 27%. The rest of the clinical charac-
teristics are described in Table  1 and 2. During the study period, all 
patients presented undetectable concentrations of vitamin C except 
for 2 patients who, based on undetectable initial concentrations, pre-
sented concentrations in the low range from 5th day, coinciding with 
discharge from the ICU.
Conclusion. In our cohort of patients, vitamin C concentrations were 
undetectable in the first 24 h after admission to the ICU and remained 
that way throughout the study period in most of the patients.
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Introduction. There is a subgroup of patients who develop a hyper-
inflammatory response and the arrest of these patients is extremely 
important[i] as they can benefit from specific therapies. The capabil-
ity of blood purification therapy in removing cytokines may be then a 
promising therapeutic tool[ii] [iii].
Objectives. Our purpose was to study the clinical utility of cytokine 
hemoadsorption (HA) in SARS-CoV-2 pneumonia with severe acute 
respiratory failure and hypercytokinemia.
Methods. Single-center, observational and prospective study of 
patients with severe SARS-CoV-2 pneumonia who were treated with 
cytokine HA with Cytosorb® (Cytosorbents Europe, Berlin, Germany). 
The inclusion criteria were refractory acute respiratory failure (PaO2/
FiO2 ratio < 100) with poor response to prone associated with a hyper-
inflammatory state manifested in the form of hypercytokinemia 
(IL-6 > 1000  pg/mL), hyperferritinemia and elevation of d-dimer. The 
clinical and analytical characteristics of the patients with main inter-
est on the inflammation markers (IL6, IL10, CRP) and oxygenation 
(PaO2/FiO2 ratio) were studied; variables related to treatment, organ 
support, severity (APACHE II), organ dysfunction (SOFA), mortality 
(ICU and hospital). Acute respiratory distress syndrome (ARDS) was 
defined following the Berlin definition[iv]. Data are expressed as fre-
quency (%) if they are categorical and median (interquartile range) or 
mean (standard deviation) if they are quantitative. The statistical tests 
were the Wilcoxon test and the Mann Whitney U test. The study was 
approved by the Clinical Research Ethics Committee of our center (PR 
(AG) 270/2020) and the need for informed consent was waived.
Results. A total of 343 patients were admitted to the ICU due to 
SARS-Cov-2 infection. Of these, six patients [5 (83.3%) men, 57 (10.5) 
years, SOFA 5 (1.4), APACHE II 19.5 (6)] received treatment with HA of 
cytokines. All patients presented criteria for severe ARDS, all required 
prone position and were on mechanical ventilation for 15.2 (7.2) days. 
One session of 16 (9) hours duration was performed with a significant 
reduction of IL-6 [(IL-6 pre-HA 17,367.5 (4538.7—22,532.0) pg/ml, IL-6 
post-HA 2403.0 (917—3724) pg/ml, p = 0.043] and an improvement in 
oxygenation [PaO2/ FiO2 ratio pre-HA 103 (18.4), PaO2/FiO2 ratio post-
HA 221.75 (20.9), p = 0.029] and in organ dysfunction [SOFA pre-HA 9 
(4.75) and SOFA post-HA 7.7 ( 5.4), p = 0.046]. Inflammatory markers 
(CRP, DD, Ferritin) also improved significantly. Mean stay in ICU was 
17.2 (8.0) days. Mortality in ICU and in-hospital was 33.7%.
Conclusion. In our cohort of patients with SARS-CoV-2 pneumonia 
with severe acute respiratory failure and hypercytokinemia, cytokine 
HA has induced a reduction in the hyperinflammatory state and an 
improvement in organ dysfunction. The cytokine hemoadsorption 
could be a safe and effective rescue therapy of patients with severe 
and refractory COVID-19 ARDS.
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Introduction. Tension penumomediastinum (TPM) is a rare but poten-
tially fatal clinical entity. Causes of TPM include barotrauma to lungs, 
trauma to esophagus, tracheobronchial tree, or alveoli. This leads to 
leakage of air into the mediastinal cavity and increased pressure on 
thoracic vessels, respiratory tract, and the heart. Literature related to 
COVID19 patients developing TPM due to invasive ventilation is rela-
tively rare.
Objectives. A series of five cases of COVID19 complicating into ARDS 
and developing TPM.
Methods. All patients admitted to COVID-19 intensive care units with 
tension pneumomediastinum were included retrosepectively. Patients 
demographic data, diagnossis, complicated into tension mediastinum 
and management were recorded.
Results. All patients were over 50  years and male. They were admit-
ted with primary diagnosis of deteriorating COVID-19 pneumonia. 
Most of them developed secondary bacterial and fungal infections 
complicating into severe ARDS requiring intubation and mechanical 
ventilation. Three patients required reintubations. One patient had 
tracheal injury. Three of them developed cardiac arrest due to TPM. 
Diagnosis of TPM was made with clinical signs followed by thoracic 
computer tomography (CT) for all the patients. Two patients required 
decompression with chest drains, whereas three patients were man-
aged conservatively, and one patient received ECMO (extracorporeal 
membrane oxygen therapy) therapy. Most of the patients had under-
lying health conditions like diabetes mellitus. Three patients survived 
and two died.
Conclusion. COVID19 pneumonia patients with ARDS requiring inva-
sive ventilation and prone positioning can complicate into TPM. Early 
recognition is vital in management as it may lead to serious complica-
tions as cardiac arrest.
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Introduction. Suspected healthcare-associated infections (HAI) 
require immediately empiric antibiotic (AB) treatment with broad 
spectrum AB. The implementation of Antimicrobial Stewardship Pro-
grams (ASP) seems to be a useful way to improve AB management, 
also in HAI.
Objectives. The objectives are to describe the use of AB during the 
last year of the Spanish Registry Pediatric-ENVIN-HELICS, and also to 
compare the evolution of AB used for HAI in Pediatric Intensive Care 
Units (PICU) after a progressive ASP implementation.
Methods. Multicenter, prospective and observational study of infec-
tions treated in 26 Spanish PICU, from April to June of 2013–2019. The 
ENVIN diagnostic criteria adapted to pediatrics were used, based on 
European Centre of Prevention and Disease Control (ECDC) recom-
mendations. Data was collected from the Pediatric-ENVIN data base. 
ASP were consensuated and recommended, with progressive imple-
mentation along these years. SPSS®21 program was used for the sta-
tistical analysis.
Results. The total number of patients included in 7 years was 10,469, 
1,752 in 2019. The AB use rate was 73% (n = 1,275), with a decrease 
of 5% (p > 0.05) compared to 2013. The number of AB was 1.42 per 
patient and 1.96 per patient treated with AB. The most frequent indi-
cation was prophylaxis (36.2%, n = 904), followed by suspected com-
munity infection (CI) (31.6%, n = 788); and suspected HAI (31.5%, 
n = 784). The AB indication was empirical in 83.7% (n = 1316) of the 
prescriptions.
The most used AB for surgical prophylaxis was Cefazolin (56.3%). In 
suspected CI: Cefotaxime (22.7%). For suspected outside-PICU HAI: 
Vancominycin (13.7%) and Meropenem (12.9%); and for suspected 
inside-PICU HAI: Vancomycin (18.3%) and Piperacillin-tazobactam 
(14.8%). A decrease in the prescription of meropenem for HAI was 
observed in 2019 compared to the previous year: 5% for outside-
PICU and 1.7% for inside-PICU (p > 0.05). Empirical AB treatment was 
inadequate in 12.2% (n = 160). The early suspension rate was 18.1% 
(n = 284), which increased 3.9% (p < 0.001) compared to the first year 
of the registry. Results showed that 15% of the AB prescribed were 
changed (n = 234). Out of those changed, 45.3% (n = 106) were de-
escalated; this rate was 18.6% higher compared to 2013 (p < 0.001). AB 
modification due to adverse events was 7.5% (n = 95), with a decreas-
ing trend (0.6%, p > 0.05). Other causes for change were toxicity (4.3%, 
n = 10) and new antimicrobial resistances (0.4%, n = 1).
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Conclusion.
1.	 The AB use rate continues to be high in patients from the ENVIN registry 

(73%) with almost 2 AB per patient with AB, with an upward trend in 
2019.

2.	 This last year of the registry a decrease in the use of carbapenems was 
observed for the first time in the years of the ENVIN registry, both for 
inside and outside-PICU HAI.

3.	 The improvement on the antibiotic policy has been made effective 
through an increase in the rate of de-escalation and the maintenance of 
a high early suspension rate.

4.	 The modification due to an adverse event has also decreased in 
the recent years, accompanied by a decrease in new antimicrobial 
resistances.
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Introduction. The emergence of SARS CoV-2 has posed a challenge in 
the monitoring and control of infections and colonization by multire-
sistant microorganisms (MMR) in patients admitted to intensive care 
units. Current guidelines for the management of SARS CoV-2 patients 
do not include recommendations on performing surveillance cultures 
or control measures to avoid nosocomial MMR infections in these 
patients.
Objectives. The main objective of our study is to relate the appear-
ance of MR, colonization and/or infection, in SARS CoV-2 patients. To 
do this, we identified, among other variables, antibiotics used during 
their stay in the ICU and days of treatment with corticosteroids.
Methods. This is a descriptive retrospective study of patients diag-
nosed with SARS CoV-2 pneumonia who have required admission to 
a polyvalent ICU and treatment. Collect a year of pandemic in an ICU 
that has doubled its number of beds to care for all patients. MMR has 
been followed by colonization cultures of axillary, pharyngeal and per-
ianal exudates on a weekly basis. The treatment of the pathology has 
followed the protocols and consensus of the scientific societies (SEMI-
CYUC and ESICM). Data are expressed with the median interquartile 
range for quantitative variables, qualitative variables were expressed 
in frequencies and percentages.
Results. 64 patients of which 70.3% male (45), 29.68% female (19). 
Average age is 61.1  years {30–79}. The most frequent personal ante-
cedents collected were HBP 53.12%, obesity 48.43% and ex-smoker 
37.5%. 78.12% (50) of the patients required mechanical ventilation, 
the rest were treated with high-flow oxygen therapy. 59.37% (38) of 
the patients have benefited from prone therapy. 39% required tra-
cheostomy (25). The mean stay in the ICU was 22.3  days {1–93}. The 
mean hospital stay of 31.74  days {3–103}. Mortality in the ICU has 
been 28.12% (18). The mean number of days of IV corticosteroids 
was 20.67  days. 46.8% (30) presented in MMR colonization cultures. 
MMR infection 39% (25) being the most frequent pneumonia associ-
ated with mechanical ventilation 31.2% (20) followed by bacteraemia 
28.1% (18). The patients colonized by MMR were 35.9% (23). The most 
frequent MMR both in infection and in colonization was Pseudomonas 
aeruginosa in 63.3% (19), Klebsiella Pneumoniae ESBL 26.6% (8), the 
rest Enterococcus spps faecium, Enterobacter Cloacae, E.  Coli, MRSA. 
Only nine patients did not receive empirical antibiotics upon admis-
sion to the ICU (14%). The rest received antibiotics. The most used was 
ceftriaxone 2 g every 24 h in 75% (48).
Conclusion. As reflected in recent medical literature, CoV-2 patients 
admitted to ICUs are more susceptible to colonization and infec-
tion by MMR compared to other pathologies. This may be due to the 
prolonged stay (mechanical ventilation, central catheters) and the 
use of empirical antibiotic therapy and IV corticosteroids. It would 
be important and necessary more studies including other areas of 
hospitalization.
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Introduction. Tigecycline is a glycylcycline, primarily bacteriostatic 
drug that is commonly used for infections by multidrug resistant bac-
teria. However, it is not approved for ventilator associated pneumonia 
(VAP), as increased mortality has been reported in patients with VAP 
treated with the conventional dose (100 mg loading dose followed by 
50  mg every 12  h). (1) However improved rates of clinical cure have 
been observed with an off-label higher dose. (2) (3) It is speculated 
that inadequate dose resulting in low serum and epithelial lining fluid 
(ELF) levels, along with increasing Minimum Inhibitory Concentration 
(MIC) of the pathogens in VAP lead to failure to reach the Area Under 
the Curve (AUC)/MIC target, especially when pharmacokinetic (PK) fea-
tures are altered, as in critically ill patients.
Objectives. The purpose of the study was to evaluate the intrapulmo-
nary PK of off-label high tigecycline dose in critically ill patients with 
VAP.
Methods. Nine mechanically ventilated patients with VAP received 
tigecycline intravenously (200  mg loading dose followed by 100  mg 
every 12  h). After at least five doses, to achieve steady state, blood 
samples were collected at 0  h, 30  min, 1, 2, 4, 6 and 12  h after the 
start of infusion and at the next day at the time of the bronchoalveo-
lar lavage (BAL). Two bronchoscopies with BAL were performed at 
each patient in two consecutive days at 2, 4, 6 or 12 h after the start 
of infusion. Tigecyline concentrations in plasma and BAL fluid were 
determined by liquid chromatography and in ELF with urea-dilution 
method. The urea concentrations were analyzed by an enzymatic 
assay. Plasma and ELF concentration data were simultaneously ana-
lyzed according to the population PK approach methodology imple-
mented in Monolix (version 2019R1. Antony, France: Lixoft SAS, 2019). 
The ELF:plasma penetration ratio was a parameter of the model.
Results. 56% of patients were men and the mean age, Body Mass Index 
and APACHE II score were 69 ± 11.86  years, 27 ± 4.4  kg/m2 and 21 
respectively. A two-compartment PK model was found to best describe 
the concentration–time course of tigecycline. The estimated popula-
tion mean PK parameters (relative standard errors%) were: Clearance 
11.64  L/h (54%), volume of distribution in the central compartment 
79.01  L (37%), volume of distribution in the peripheral compartment 
92.95 L (17%), inter-compartmental clearance 62.81 L/h (34%) and ELF 
penetration ratio 2.41(40%). The maximum concentration, minimum 
concentration, plasma AUC0-12, free plasma AUC0-12 and ELF AUC0-
12 were 1.99 ± 1.82  μg/ml, 0.81 ± 1.27  μg/ml, 12.89 ± 17.25  μg*h/ml, 
3.24 ± 3.09 μg*h/ml and 7.13 ± 2.61 μg*h/ml respectively.
Conclusion. In conclusion increased plasma and ELF AUC0–12 were 
achieved with the high tigecycline dose, while the penetration ratio 
into ELF indicates a sufficient intrapulmonary disposition. Based on 
these observations enhanced AUC/MIC ratios are expected, support-
ing the effectiveness of high tigecycline dose in VAP.
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Introduction. The patient admitted to the ICU for respiratory infection 
by SARS-CoV 2 (COVID-19) due to its severity, prolonged hospitaliza-
tion and concomitant immunosuppressive treatment, represents a risk 
scenario for infections by multi-resistant microorganisms.
Objectives. Describe the pattern of multiresistant microorganisms 
isolated in COVID-19 patients admitted to our ICU and the immuno-
suppressive treatment received.
Methods. Retrospective descriptive study carried out with data col-
lected from patients admitted for COVID-19 in the period from March 
13, 2020 to June 30, 2020 in the ICU of the Virgen de las Nieves Hos-
pital in Granada, Spain. The clinical-demographic variables of the 
patients, severity on admission, immunosuppressive treatment, and 
isolated multiresistant microorganisms are described.
Results. A total of 59 patients were included, 79.66% being men, with 
a mean age of 60.14 ± 11.18  years and with APACHE II at admission 
of 14.14 ± 6.31. Corticosteroid treatment was received by 61.01% of 
the patients during their hospital stay, with highly variable doses and 
duration of treatment, with methylprednisolone and hydrocortisone 
being the most widely used. Other immunosuppressants were admin-
istered to 40% of the patients, the most prescribed being tozilizumab 
(21 patients) in a single 600 mg dose. Only 33% of the patients did not 
receive any immunosuppressive treatment.
Multiresistant isolates were detected in 16.94% of the cases, of which 
85.17% developed an active infectious process. The most frequent 
microorganisms were extended-spectrum betalactamase-producing 
enterobacteria (50%), followed by multiresistant Pseudomonas (25%), 
gram negative bacilli producers carbapenemases (21.43%) and methi-
cillin-resistant Staphylococcus aureus (7.14%).
Conclusion. The data obtained in patients admitted for COVID-19 
pneumonia in our ICU reflect a high number of multiresistant microor-
ganisms isolation, having received concomitant immunosuppressive 
treatment in most cases.
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Introduction. A clustered COVID-19 outbreak associated with medical 
personnel occurred in a hospital in Japan in February 2021. COVID-19 
vaccination programs had not been initiated in the hospital before this 
outbreak. Thus, it was urgent to formulate a new strategy for epidemic 
prevention to achieve zero tolerance for in-hospital transmission.
Objectives. This study aims to evaluate whether the COVID-19 vac-
cination, in addition to conventional preventive measures against the 
spread of infection, is effective and safe as a preventive measure in a 
hospital during a nosocomial COVID-19 outbreak.
Methods. This was a prospective observational study examining the 
effectiveness and safety of the new COVID-19 prevention strategy. 
It was conducted form March 8, 2021 to May 8, 2021 in the Tsukuba 
Memorial Hospital, a care mix community hospital with 487 beds 
located in the middle region of Japan. First, conventional infection 
prevention and control measures (e.g., contact tracing, quarantine of 
exposed persons, and isolation of persons with suspected COVID-19) 
were conducted. Second, medical personnel in the hospital under-
went a universal polymerase chain reaction (PCR) screening for COVID-
19 before starting the COVID-19 vaccination. Then, they received the 
COVID-19 vaccine as a new preventive measure for the COVID-19 
outbreak. The primary endpoint was adverse reactions of vaccination. 
Secondary endpoints were adverse events, safety endpoints, and suc-
cessful containment of the COVID-19 infection (UMIN000043534).
Results. This study included 1,130 medical personnel and staff, includ-
ing physicians, nurses, and office workers. There were 26 medical per-
sonnel and 34 patients who had outbreak-related COVID-19 in the 
hospital by March 8, 2021. Medical personnel and staff were confirmed 
to have negative PCR tests of COVID-19 before receiving vaccinations. 
No severe adverse reactions or events related to both the first and sec-
ond vaccinations were noted. Those with mild adverse reactions (fever 
[> 37.4], 33 [3%]; fatigue, 323 [29%]; headache, 213 [19%]; chills, 76 
[7%]; and muscle pain, 541 [49%]) were noted in the first vaccination. 
Two nurses were diagnosed with COVID-19 after the vaccination dur-
ing 1 month observation period. No patient had a nosocomial COVID-
19 infection in the hospital during 1 month after the vaccination but 
one patient were diagnosed with COVID-19 after his discharge.
Conclusion. The three pillars of strategies were (1) conventional infec-
tion prevention and control measures, such as case identification and 
contact tracing; (2) universal screening tests; and (3) rapid introduc-
tion of vaccinations, which could be performed safely and effectively 
during the nosocomial COVID-19 outbreaks.
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Introduction. Knowledge of the bacterial flora of an ICU department 
is indicated to the rational formulation of infection control policy.
Objectives. The aim of our retrospective observational study was 
to record the percentage of positive blood cultures per pathogenic 
micro-organism per year and overall, in mixed ICU served in commu-
nity hospital.
Methods. From January 2016 to September 2020, 1454 patients 
admitted to our ICU and included to the study. Mean age 66.6 years, 
length of stay 11.5  days, APACHE II score 21.7, standardized mortal-
ity ratio: 0.73. Using the department’s database we looked for the six 
main pathogenic micro-organisms isolated in blood cultures as a per-
centage of all positive blood cultures, per year and overall.
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Results. 

% AC. B PS. A Kl. P Pr. M En. F St. A

2006 35.0 – 15.0 – 5.0 5.0

2007 37.9 13.8 3.4 – 6.9 –

2008 4.0 4.0 16.0 – - 4.0

2009 28.8 21.2 15.4 – 1.9 5.8

2010 27.3 18.2 20.8 1.3 3.9 –

2011 31.3 8.3 22.9 2.1 4.2 –

2012 40.0 18.8 2.4 8.2 4.7 –

2013 38.2 5.5 10.9 – 1.8 1.8

2014 22.9 8.4 8.4 1.2 2.4 2.4

2015 26.7 13.3 4.4 8.9 2.2 -

2016 12.9 22.6 3.2 – 3.2 3.2

2017 12.2 9.1 4.5 4.5 – 13.6

2018 5.4 27 2.7 8.1 5.4 –

2019 14.3 35.7 7.1 – – –

2020 25.0 12.5 4.2 4.2 4.2 –

SUM 26.6 14.8 10.0 2.9 4.2 1.8

Conclusion. According to our data, Gram negative microorganisms 
are the predominant flora isolated from blood cultures, dominated by 
Acinetobacter baumanni. In order to evaluate the difference over time, 
we need more data according to the incidence of infection, the vari-
ability of the length of stay and the variability of the percentage of the 
post anesthesia care patients.
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Introduction. Pneumonia is one of the most common cause of hospi-
talization all over the world. (1)
For bacterial pneumonia delay in effective antimicrobial therapy is 
associated with increased mortality and length of hospital stay. (2,3) 
However the extensive misuse of antibiotics has led to a worrisome 
rise in the numbers of antibiotic-resistent infections. (4)
Rapid diagnostic testing for pneumonia has the presume potential to 
guide clinical decisions in reducing the use of broad-spectrum antibi-
otics. These benefits should be dependent upon the accuracy of these 
test. (5,6)
Objectives. In order to evaluate the diagnostic yield and accuracy of 
the BioFire FilmArray pneumonia panel (BFPP) for pathogens identifi-
cation in lower respiratory tract specimens, we conduct this retrospec-
tive study in a intensive care unit (ICU).
Methods. In this study were included all patients (n = 104) admitted in 
our ICU with pneumonia who underwent BFPP test, between Decem-
ber 2019 and March 2021.
Lower respiratory tract samples were collected and analysed simulta-
neously with BFPP and microbiological culture, as part of standard-of-
care testing.
The BFPP panel includes for 18 bacteria and 8 virus, that commonly 
cause pneumonia as well 7 antibiotic resistance genes, identified from 
tracheal aspirate or bronchial alveolar lavage (BAL) specimens.
Results. This study included 104 patients, with an average age of 
62  years. We present the demografhic and clinical characteristics in 
chart 1.

The BFPP was positive in 111/125 (88%) samples. The most common 
bacteria detected were Staphylococcus aureus (19%), Klebsiella pneu-
monia (14%) and Haemophilus influenza (10%).

Overall, there was strong correlation between BFPP and culture for 
detection of bacteria. In fact, most bacteria (76/106 [72%]) detected by 
BFPP were also identified in culture.
The remaining samples were not validated as positive due to their lab-
oratory cut-off value.
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In other hand, it is relevant that only one negative BFPP had an iso-
lated agent in the cultural exam.
Conclusion. Real-time specimen analysis with BFPP has the potential 
to identify bacterial and viral pathogens and theirs resistance markers, 
faster than traditional culture-based methods.
In fact, the BFPP is a rapid and accurate method for detection of path-
ogens from lower respiratory tract infections with a 72% sensitivity 
and 100% specificity, in our studied population.
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Introduction. The COVID-19 pandemic has increased the care bur-
den and has necessitated changes in workflows in intensive care units 
(ICU). These factors can contribute to a decreased adherence to infec-
tion prevention and control measures and, combined with a high 
antimicrobial selection pressure, may facilitate the emergence of mul-
tidrug resistant bacteria (MDRB). Despite all the difficulties, in our unit 
we continue with the active surveillance programmes for identifica-
tion MDRB, as we were doing before the start of the pandemic.
Objectives. The aim of this work is to study the impact of COVID-19 on 
MDRB colonization in patients admitted to ICU in a tertiary hospital.
Methods. We conducted a prospective observational study carried out 
in a polyvalent ICU, using the ENVIN (National Nosocomial Infection 
Surveillance Study) registry. All patients admitted between March 14st 
2020 (first patient COVID admitted to ICU) and December 31st 2020 
were included. We perform nasal, axillary, tracheal aspirate if the patient 
was intubated and rectal surveillance cultures upon ICU admission and 
weekly thereafter, according to the definition provided in “Resistencia 
Zero” program. Colonization by MRSA (Methicilin resistant Staphylo-
coccus aureus), ESBL (Extended spectrum betalactamase Enterobacte-
riaceae), CRE (Carbapenem resistant Enterobacteriaceae), multiresistant 
Pseudomona, multiresistant Acinetobacter baumannii and VRE (vanco-
mycin resistant Enterococcus) is indicated at the room door and requires 
health care workers to wear gloves and gown before entry.
We compared the rate of MDRB colonization of COVID-19 patients 
with patients admitted for others pathologies.
Demographic data and severity scores were collected at ICU admis-
sion. We collected the following data during the exposure time: 
antimicrobial use, presence of central venous catheter, urinary tract 
catheter and mechanical ventilation.
Statistical analysis: categorical variables are reported as count (%), 
continuous data as median [interquartile range]. We compared 
patients cohort using Student’s T-test, Mann–Whitney test, χ2 test or 
Fisher’s exact test, as appropriate.

Results. We identified 695 patients admitted to ICU during the study 
period. COVID-19 was diagnosed in 121 out of 695 patients. Table  1 
shows demographic characteristics and risk factors for infections. 
The incidence rate of MDRB colonization at admission was 1.6/100 
patients COVID-19 and 4.7/100 patients no-COVID 19 and during ICU 
stay was 8.3/100 patients COVID-19 and 1.2/100 patients no-COVID 
19. The isolated MDRB that were mostly BLEE Enterobacteriaceae. No 
VRE were isolated. Table 2 shows the incidence rate of colonization per 
microorganism.

Conclusion. The rate of MDRB acquisition during ICU stay was higher 
in patients with COVID-19 than in other admissions during the same 
time period although both groups of patients are imbalanced regard-
ing severity of illness, need of mechanical ventilation and length of 
stay.
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Introduction. Healthcare-associated infections (HAI) represent one 
of the most relevant complications of critically ill COVID-19 patients. 
Knowledge of early and late onset microbiology of these HAIs allows 
the clinician to prescribe antibiotics more judiciously. The utility 
of blood tests to predict the development of HAI and the adminis-
tration of a severe-CAP-like empirical antimicrobial therapy (EAT) 
course to prevent the development of HAI remain controversial.
Methods. We conducted a retrospective observational single-cen-
tre study in the ICU of a University Hospital in Spain, over 3 months 
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(first epidemic wave of COVID-19 in the country). All the patients 
who were admitted to the ICU with PCR-confirmed COVID-19 
were included. Demographics, first blood tests and HAI during ICU 
stay were retrieved from the electronic medical record. Data are 
expressed as mean ± SD, median (IQR) or frequency (%). Chi-square, 
Student’s T and Mann–Whitney U tests were applied as appropriate.
Results. We included 87 patients, 77% male, aged 60 ± 12, APACHE-
II 16 (13–16), mechanical ventilation 93%, ICU stay 20 (9–36) days, 
hospital mortality 37% (31% in patients with HAI vs 51% in patients 
without HAI, p = 0.06; time-to-event 24 [14–40] vs 10 [6–17], 
p < 0.01).
During the first week of ICU stay, 32 episodes of HAI occurred in 25 
patients (29%), caused by Gram-positive microorganisms (63%), fungi 
(19%), Gram-negative microorganisms (12%) and virus (6%). The 
microorganisms responsible for these HAIs are presented below:

 	• 	 Bloodstream infection (BSI) (15): S. epidermidis (5), E. faecium 
(3), E. faecalis (1), Staphylococcus spp (1), Streptococcus spp (1), 
and cytomegalovirus (1).

 	• 	 Ventilator-associated pneumonia (VAP) (14): MSSA (3), E. faeca-
lis (2), MDR P. aeruginosa (2), MDR A. baumanii (2), Aspergillus 
(2), Streptococcus spp (1), E. faecium (1), and cytomegalovirus (1).

 	• 	 Urinary-tract infection (UTI) (2): E. faecalis (1) and Candida spp 
(1).

	• 	 Catheter-related BSI (CRBSI) (1): Candida spp (1).

Multifocal colonization by Candida spp occurred in 31% of patients 
within the first week.
Results of first blood tests were compared in patients who developed 
HAI vs those who did not: leukocyte count 8 (5–14) vs 7 (6–9) × 103/μL, 
p = 0.92; lymphocyte count 0.7 (0.3–1) vs 0.7 (0.5–1) × 103/μL, p = 0.58; 
C reactive protein 123 (63–299) vs 114 (58–173) mg/L, p = 0.41; procal-
citonin 0.2 (0.1–0.4) vs 0.2 (0.1–0.3) ng/mL, p = 0.73.
Administration of EAT had the potential to cover 12.5% of HAIs within 
the first week in ICU.
During the whole ICU stay, 200 episodes of HAI occurred in 59 patients 
(67%):

 	• 	 65 BSI (40 bacteraemia of unknown origin [BUO], 19 catheter-
related BSI, 6 secondary BSI): S. epidermidis (28%), E. faecalis 
(17%), E. faecium (17%), Candida spp (15%), S. aureus (5%, of 
which 33% MRSA), Staphylococcus spp (5%), MDR A. baumanii 
(3%), cytomegalovirus (3%), other (7%).

 	• 	 59 respiratory-tract infections (36 VAP and 23 VA 
tracheobronchitis[VAT]): P. aeruginosa (24%, of which 35% 
MDR), MDR A. baumanii (19%), S. aureus (15%, of which 11% 
MRSA), E. faecalis (7%), S. epidermidis (5%). S. maltophilia (5%), 
Aspergillus spp (3%), E. cloacae (3%), E. faecium (3%), K. pneumo-
nia (3%) and other (13%).

 	• 	 36 multifocal fungal colonization: C. albicans (86%) and other 
(14%).

 	• 	 21 CRI without bacteraemia: S. epidermidis (29%, of which 17% 
linezolid-resistant), Candida spp (29%), E. faecalis (15%) and 
other (27%).

 	• 	 11 catheter-associated UTI (CAUTI): E. faecalis (27%), E. fae-
cium (18%), Candida spp (18%), MDR A. baumanii (18%) and 
other (19%).

	• 	 8 episodes of other source infection.

Length of stay, expressed in days, was compared in patients who 
developed HAI vs those who did not: 35 ± 24 vs 9 ± 7, p < 0.01. By 
source of infection: BUO 46 ± 30 vs 18 ± 14, p < 0.01; CRBSI 43 ± 26 
vs 23 ± 21, p < 0.01; VAP 43 ± 31 vs 20 ± 17, p < 0.01; VAT 54 ± 34 vs 
19 ± 15, p < 0.01; and CAUTI 42 ± 27 vs 24 ± 22, p = 0.04.
Conclusion. Microbiology of early and late onset HAIs in COVID-19 
patients differ from that of other critically ill patients. Blood tests and 
EAT on admission are not useful to predict nor prevent HAIs.
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Introduction. Now just a year ago our units began to admit patients 
with respiratory failure in the context of the SARS-CoV-2 pandemic. In 
a short period of time they had to expand the number of critical beds 
and adapt human resources to this new situation. The own conditions 
of COVID-19 patients and the enormous healthcare burden that had to 
be faced during the first months of the pandemic affected and changed 
the usual work dynamics in the units. The information contained in this 
work is the result of an important effort made during a period of time 
in which ICUs have continued to be under high pressure care, but with-
out a doubt it has been an effort that has been worthwhile because it 
provides us with data important information on the impact of HAIs in 
this group of patients, and highlights the need to recover prevention 
programs (Project Zero) as soon as possible, as well as the strategies to 
adapt them to the situation generated by the pandemic.
Objectives. To analyze nosocomial infections presented by patients 
admitted in the first and second period with the highest prevalence of 
COVID-19 and to study the differences between them.
Methods. Retrospective descriptive observational study. Data from ICU 
admissions (cardiological, medical: multipurpose, COVID, trauma)from 
03–01-20 to 06-30-20 and from 09-01-20 to 12-31-20, analyzing density 
of incidence (DI): ventilator-associated pneumonia (VAP), bacteraemia-
catheter-associated (BAC) and urinary tract infections related to bladder 
catheter(ITUSV). Work teams have been formed mainly by intensivists (14 
adjuncts and 5 residents) and anesthetists, presenting a ratio doctor/patient 
1/11. Patients have been treated in our facilities (coronary, COVID) and in 
Resuscitation (general and COVID). The nursing team and auxiliary person-
nel in first wave were ICU and Anesthesia and Resuscitation personnel with 
experience in critical patients and familiar with Zero programs. In the sec-
ond wave was ICU staff and staff with little experience in patients Critics and 
Zero Programs.The data has been taken from ENVIN-HELICS. Demographic 
variables are collected, APACHE II, days of ICU stay and mortality.
Results. FIrst period: NAVM: incidence density: 2.81/2: 7.01, BAC: 
2.96/5.73, ITUSV: 7.35/8.05.
First period: APACHE 13.97 + − 7.90; days stay 7.19 + − 10.92, 
mortality11.33%.
Medical: N 187 46.63%, Surgical: N 55 13.72%, Traumatological: N 13 
3.24%, Coronary: N 146 36.41%.
Second period: APACHE 13.74 + − 8.90; days stay 7.08 + − 9.38, mortal-
ity 15.65%.
Medical 254 51.94%, Surgical 47 9.61%, Traumatological 9 1.84%, Coro-
nary 179 36.61%.
Conclusion. The most important data is that in a pandemic situation, 
nosocomial infections far exceed the incidence that we have previ-
ously presented, where we had quite satisfactory data (in all of 2019 
the DI of BAC was 1.5, ITUSV 2.28, NAMV 3, 6 with APACHE II 12.68, 
days of stay 4.56, mortality 9.13%). DI was higher in all infections stud-
ied in the second period, possibly due to the inexperienced nursing 
staff in both the Zero programs and ICU work. Perhaps it would be 
interesting to carry out a training similar to the one that was imple-
mented at the beginning of our Zero programs.
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Introduction. Now just a year ago our units began to admit patients 
withrespiratory failure in the context of the SARS-CoV-2 pandemic. 
In ashort period of time they had to expand the number of critical 
beds and adapt thehuman resources to this new situation. The own 
conditions of COVID-19 patients andthe enormous healthcare bur-
den that had to be faced during the first months of thepandemics 
affected and changed the usual work dynamics in the units. Presum-
ably this has affected the flora of our units and therefore the antimi-
crobials used
Objectives. Analyze the differences between the first and second 
period of COVID-19 regarding multi-resistant germs isolated in our 
unit andantibiotic therapy used.
Methods. Retrospective descriptive observational study. The data 
has been collected from all patients admitted to the ICU (medical 
patients:polyvalent and COVID, surgical, coronary and trauma) from 
1-03-20 to 06-30-20 and from 09-01-20 to 12-31-20. N 890. The data 
has been extracted from the registry ENVIN- HELICS.Total patients with 
antibiotics: 217, Total antibiotics used: 427
Results. Descriptive profile of our patients:
First period: APACHE 13.97 + −  7.90; days stay 7.19 + −  10.92, 
mortality11.33%.
Second period: APACHE 13.74 + −  8.90; days stay 7.08 + −  9.38, 
mortality15.65%
The most used antibiotics in the first period have been: Merope-
nem 18.11%/6.38  days, Linezolid 14.96%/5.21  days, Ciprofloxacin 
7.09%/7 days an dAmikacin 6.3%/3.75 days. This is directly related to 
germs most frequently isolated: multiresistant GNB N = 3, (Previous 2/
During income 1) Extended Spectrum Betalactamase N = 11, (Previous 
5/During 6) Metallobetalactamases (VIM, KPC, etc.) N = 1 (Previous 0/
During 1), PseudomonasMulti-resistant N = 3 (Previous 1/During 2), 
MRSA N = 3 (Previous 2/During 1).
Second: Meropemen 14.29% 5.76  days, Linezolid 13.58% 5.69  days, 
Daptomycin 10.77% 6.27  days, Piperacillin–tazobactam 6.79% 
5.42  days, Levofloxacin 6.09% 7.82  days, Ciprofloxacin 5.39% 
7.22  days, Cotrimoxazole 4.22% 8.94  days, Ceftazidime-avibactam 
3.51% 6.20  days. Germs: BGNMultiresistant N = 4 (Previous 1/During 
3), Extended Spectrum Betalactamase N = 9, (Previous 2/During 7), 
Metallobetalactamases (VIM, KPC, etc.) N = 9 (Previous 0/During 9), 
Multiresistant Pseudomonas N = 1 (Previous 0 / During 1),MRSA N = 1 
(Previous 1 / During 0)
Conclusion. The multidrug resistance profile is very similar, as is the 
treatment antibiotics, the most widely used have been meropenem 
and linezolid, with a durationless than 1  week. In the second period, 
more quantity of antibiotics, keeping them less than 7 days. Antibiotic 
therapy is fineoriented taking into account the flora of our unit, the 
duration has alsobeen adequate, in no case have we exceeded 1 week 
in duration. The ESBLand GNB, have been isolated prior to admission to 
the ICU, which indicates that theZero Resistance program can help us.
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Introduction. The novel severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) has caused a pandemic with 130,459,184 cases 
and 2,842,325 deaths. It is unclear why SARS-CoV-2 affects differently 

depending on the age of the patient, and why the affection ranges 
from asymptomatic patients to severe disease and even death. When 
a viral infection is detected by the innate immune sensors, Interferon 
(IFN) response is activated, and it seems that patients with COVID-19 
might have a low or delayed IFN response.
Objectives. The main aim of the study was to analyse the acute IFN 
response in children and adults infected with SARS-CoV-2, so as to 
identify differences between them. Secondary objectives were to com-
pare the immune responses depending on the severity of the disease: 
asymptomatic/mild symptoms, moderate disease, and severe disease.
Methods. Prospective and observational study, performed in a pae-
diatric tertiary hospital. A sample of adults and children with asymp-
tomatic, mild, moderate (admission to hospital), and severe disease 
(admission to intensive care unit), of which it was possible to perform 
IFN signature transcriptomic analysis on admission were included. 
For the patients, z-score measure for the 28 genes that define the IFN 
signature used for interpheronopathies diagnosis plus 4 other genes 
(CIITA, CXCL9, IFNA2, STAT1) were analysed.
Results. In total, 72 patients were included: 38 (52.7%) children and 
34 (47.3%) adults. Of them, 18 (25%) were asymptomatic, 16 (22.2%) 
had mild disease, 10 (13.9%) moderate disease, and 28 (38.9%) severe 
disease.
All IFN genes showed a positive correlation, except for CIITA. Therefore, 
two genes were selected because they better correlated with the dis-
ease severity: SOCS1 (representative of IFN genes) and CIITA (inverse 
correlation), and a decision tree for severity classification was created. 
Low RNA levels of CIITA and high values of SOCS1 were indicative of 
severe disease.
In children, the decision tree classified properly 33/38 (86.8%) observa-
tions. Patients with severe disease showed lower CIITA (− 1.77 vs. -0.29, 
p < 0.001) and higher SOCS1 values (3.28 vs. − 0.36, p = 0.002).
In adults, the tree classified properly 27/34 observations (79%). 
Patients with severe disease showed lower CIITA (−  2.47 vs. −  1.29, 
p = 0.006) and higher SOCS1 values (1.28 vs. − 1.13, p = 0.021).
Moreover, CIITA values were significantly lower in adults than in chil-
dren (−  1.76 vs. −  1.36, p =  < 0.037), and SOCS1 values tended to be 
lower in adults than in children (−  0.54 vs. 0.16, p = 0.174), although 
not researching statistical significance.
Conclusion. This is the first study that compares the IFN signature in 
children and in adults with COVID-19. IFN response is different in chil-
dren and adults; what is more, it is related to the severity of COVID-19 
disease. Particularly, CIITA shows a unique pattern: low values of CIITA 
correlate with more severe disease and adults have lower CIITA values 
than children.
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Introduction. It has been known about possibility of microorganisms 
to create specific multi-layered structures called biofilms. Non-cellular 
deoxyribonucleic acid actively participates in regulation of properties 
of biofilms. Thus, in biofilms transfer of genetic information including 
genes responsible for sensitivity to antibacterial drugs occurs much 
more often than in single-living bacterial cells. However, despite 
the involvement of extracellular deoxyribonucleic acid in adhesive 
processes and intercellular interactions, its role has not been fully 
understood.
Objectives. To analyse if there is correlation between severety of bac-
terial infection biofilm formation and percentage of deoxyribonucleic 
acid in microbial community.
Methods. 238 isolates isolated from sputum and pharynx of 175 
patients during 2016–2019 were studied. Patients were divided into 
two groups: the 1st group of 139 people (79,4%) had severe respira-
tory infections, the 2nd of 36 people (20,6%)—respiratory infections of 
moderate severity.
Results. A method was developed for determining percentage of 
deoxyribonucleic acid in microbial community using 4′6-diamidino-
2-phenylindole dihydrochloride. Average age of the 1st group was 
higher than the second (p < 0,05). Pseudomonas aeruginosa had the 
largest mass of biofilm and percentage of deoxyribonucleic acid in 
group 1, 48,25 [30,5–70,1] mcg/ml and 5,21 [2,17–7,67] %, p = 0,04. A 
strong relationship was found between percentage of deoxyribonu-
cleic acid in Pseudomonas aeruginosa and severity of disease, r = 0,73, 
p < 0,05. The incidence of adverse outcomes in isolating antibiotic 
resistant isolates was higher than in antibiotic sensitive (p < 0,05). Anal-
ysis of results made it possible to propose fatal outcome when mass of 
microbial biofilm is > 47,5 mcg/well and percentage of deoxyribonu-
cleic acid is > 2,33% (p < 0,01).
Conclusion. Method for determining percentage of deoxyribonu-
cleic acid in biofilm has been proposed. With age there is a decrease 
in immune system which contributes to adherence of more patho-
genic, antibiotic resistant microflora which has high biofilm weight 
and deoxyribonucleic acid percentage leading to disease progression 
and death.
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Introduction. The SARS-CoV2 pandemic has motivated a change in 
the profile of the patient admitted to the Intensive Care Units during 
2020. The intensivists have faced, not only severe acute respiratory 
failure/adult respiratory distress syndrome and shock but to a series of 
complications that have been more frequent in patients with severe 
SARS-CoV2 pneumonia, such as the appearance of thrombotic phe-
nomena. In addition, the physical barrier posed by individual protec-
tion equipment, and the constant appearance of information about 
this emerging pathology, has made us combat and try to prevent, 
perhaps more aggressively, the infections that appeared and that 
have motivated in many cases the worsening of patients and even 
their death. The conjunction in these patients of high severity and 
complexity, the more frequent use of broad-spectrum antimicrobials, 
and the addition of immunosuppressive drugs in the treatment (apart 
from other factors intrinsically present in ICU patients, such as venous 
catheters or parenteral nutrition), may have led to a high incidence of 
fungal infection in these patients.
Objectives. The main objective of the study is to determine the fre-
quency of invasive fungal infection (IFI) in patients admitted to our 
unit with SARS-CoV2 pneumonia. IFI was defined as the appearance 
of invasive candidiasis (candidemia or infection with multiple organ 
involvement), and invasive pulmonary aspergillosis (IPA). In addition, 
the relationship of IFI with the presence of multi-resistant microor-
ganisms (MROs), with the number of broad-spectrum antimicrobials 
used, and with the severity of the patient in the first 24 h of admission 
(measured using the APACHE II scale) was analyzed. The data were 
extracted from the ENVIN-HELICS registry.
Methods. This is a retrospective descriptive study. Data were extracted 
from the 201 patients admitted to our Intensive Care Unit (multipur-
pose profile), belonging to a third-level hospital, since the beginning 
of the COVID-19 pandemic. The variables analyzed were: age, days of 
stay in the ICU, APACHE II, need for invasive mechanical ventilation, 
death data, and the relationship of IFI with the use of broad-spectrum 
antimicrobials and with the appearance of multi-resistant microorgan-
isms (MROs).
Results. The mean age of the patients was 61.18  years (± 13.23), 
and the mean stay was 22.41  days ± 16.82. The mean severity score, 
measured by the APACHE II scale, was 13.77 ± 6.37. Invasive mechani-
cal ventilation required 78.6% of the patients. A total of 78 patients 
(38.8%) died, of which 18.05% occurred once they were discharged 
from the ICU. Among the patients who presented invasive fungal 
infection, the mean stay was 39.19 ± 24.48, the mean APACHE II score 
was 13.33 ± 5.07. All patients with IFI received invasive mechani-
cal ventilation, and mortality in this group was 52.63%. In our series 
of patients, the overall incidence of fungal infection was 14.5%, with 
invasive fungal infection representing 10.5% of the total, and localized 
fungal infection, 4% of the total. Among the patients who presented 
IFI, 52.17% did so in the form of candidemia, and 47.83% in the form 
of IPA. Of the total number of patients, 1% presented concomitant 
candidemia and invasive pulmonary aspergillosis. All patients with 
IFI received some broad-spectrum antimicrobial at some point dur-
ing their stay. Of the total number of patients with IFI, 34.78% also 
detected MROs infection.
Conclusion. Invasive fungal infection is an emerging problem in 
Intensive Care Units, which mainly conditions an increase in the num-
ber of days spent in the ICU. In our series, we observed that the sever-
ity of the patients, measured by the APACHE II score, did not differ 
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much between the patients who developed IFI compared to those 
who did not. During the SARS-CoV2 pandemic, an incidence of IFI was 
identified in our unit slightly higher than that described in the same 
period in previous years, which may be due to longer stays, use of 
broad-spectrum antimicrobials… We must suspect the appearance of 
IFI in patients admitted for severe SARS-CoV2 infection in these cases, 
try to identify them early and start treatment as soon as possible. In 
critically ill patients admitted to Intensive Care Units, the early identifi-
cation of IFI is complex, but it is essential to start treatment as soon as 
possible, being a variable that has been associated with a better prog-
nosis and longer survival.
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Introduction. The last year, the main cause of admission for pneumo-
nia to the ICU of Virgen de las Nieves Hospital has been the coronavi-
rus disease (covid-19). In most patients, pneumonia has been caused 
only by this virus, but in some cases, concomitant infections have 
been detected, which can play an important role in the development 
of the disease and in treatment.
Objectives. To investigate the incidence of microbial coinfection in 
critically ill patients with confirmed severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) during the months of the pandemic.
Methods. A retrospective study of patients admitted to the ICU for 
covid-19 confirmed by PCR was designed. Patients were included from 
the first wave of the pandemic (March 2020) to February 28, 2021. The 
search for coinfection was performed using respiratory viral PCR pan-
els, sputum culture or bronchial aspirate on admission, serology of 
atypical bacteria and pneumococcal and Legionella urinary antigens.
Results. The study included 371 patients, in 35 of which (9,43%) coin-
fection was detected. The most frequent causative microorganisms 
were atypical bacteria, with positive serology found in 19 of the 35 
patients (54%): 7 Chlamydophila pneumoniae, 7 Mycoplasma pneu-
moniae, 3 Mycoplasma and Chlamydophila, 2 Coxiella burnetti. The 
rest of bacterial isolates accounted for 26% (9 patients), in 3 cases 
Streptococcus pneumoniae urinary antigens were positive and in 
the other cases, there was bacterial isolation in sputum or bronchial 
aspirate: 3 methicillin-sensitive Staphylococcus aureus (MSSA), 1 
Corynebacterium pseudodyphtheriticum, 1 Haemophilus influenzae, 
1 MSSA and Neisseria meningitidis. In 7 patients (20%), PCR of other 
pneumotropic viruses was positive (2 cytomegalovirus, 1 influenza A, 
1 metapneumovirus, 1 Human Herpes Simplex virus, 1 rhinovirus, 1 
Ebstein–Barr virus). In the subsidiary microorganisms of treatment, the 
corresponding antibiotic or antiviral therapy was used.
Conclusion. Patients admitted to the ICU for SARS-CoV-2 pneumonia 
may also present infection by other entities that can modify the clini-
cal course of the disease and some of them have specific treatment. 
Therefore, at the time of admission, an active search for coinfection 
should be carried out to understand possible changes in the evolution 
and to establish the appropriate treatment.
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Introduction. According to previous studies, hyponatraemia has been 
reported in COVID-19 patients. However, its incidence and clinical 
impact have not been established (1,2,3).
Objectives. To assess the incidence of hyponatraemia in critically ill 
COVID-19 patients and its association with morbidity and mortality.

Methods. This retrospective cohort study included all consecutive 
critically ill patients with a positive diagnosis of SARS-Cov-2 pneumo-
nia (positive nasopharyngeal or bronchial PCR and/or CT Scan images 
suggestive for COVID-19 infection) admitted between March 2020 and 
March 2021 in our Intensive Care Department.
Hyponatraemia was defined as serum sodium < 135  mmol/l; we con-
sidered the first sodium value available from the date of hospitalisa-
tion (hospital or ICU admission) after correction for the blood glucose 
value according to published guidelines (4). Chronic hyponatraemia 
and pregnant patients were excluded. We collected demographic, 
clinical and laboratory data at hospital and ICU admission and dur-
ing the ICU stay in order to compare hyponatraemia with non-
hyponatraemia patients.
Results. 227 patients were screened. After exclusion of one patient 
for chronic hyponatraemia and 3 patients for pregnancy, 223 patients 
were enrolled in the study. Hyponatraemia was observed in 64 (28%) 
patients.
Most of the baseline characteristics were similar in hyponatraemic and 
non-hyponatraemic patients. Of note, lymphocyte count was lower in 
hyponatraemia patients compared with non-hyponatraemia patients, 
both at hospital admission (760[542–1113] vs 990[700–1320] p = 0,03) 
and at ICU admission (810 [570–1040] vs 920[680–1375] p = 0,06). The 
other laboratory variables were similar in the two groups, as well as 
demographics and clinical features.
During ICU stay, endotracheal intubation was performed in 71% of 
hyponatraemia patients compared to 55% of non-hyponatraemia 
patients. Even though creatinine levels and creatinine clearance were 
similar at admission in the 2 groups, the incidence of acute kidney 
injury during ICU stay was higher in hyponatraemia patients com-
pared with non-hyponatraemia patients (48% vs 34%, p = 0,03).
There was no significant difference in ICU mortality between the two 
groups (25% in hyponatraemia patients vs 19% in non-hyponatraemia 
patients, p = 0.32).
Conclusion. In this cohort, hyponatraemia was present in one third 
critically ill COVID-19 patients.
Hyponatraemic patients tended to be more severe with higher inci-
dence of intubation and acute kidney injury, even though mortality 
did not differ.
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Introduction. Stenotrophomona maltophilia is a cosmopolitan 
and ubiquitous bacterium and an increasingly prevalent cause of 
nosocomial opportunistic infections, life-threatening diseases in 
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immunocompromised haematology-oncology patients and pulmo-
nary infections in chronic respiratory patients. This pathogen remains 
an important problem in the ICU due to its association with high 
morbidity and mortality in debilitated individuals and its remarkable 
intrinsic and acquired multidrug resistance.
Objectives. To describe de demographic characteristics, comorbidities, 
immunologic status and mortality in patients with and without Covid19, 
colonized or infected with S. maltophilia in the ICU of a third level hospital.
Methods. Observational, descriptive and retrospective study that 
includes the 25 patients admitted in the ICU from January to Decem-
ber 2020 that were colonized or infected with S.maltophilia during this 
period. A database was created in SPSS with demographic character-
istics, comorbidities, APACHE II, SOFA score, mortality and cause of 
death. They were evaluated in terms of descriptive statistics.
Results. The mean age of all the included patients was 61.48 years (SD 
13.54), 28% were women and 72% men. 22.2% of non-Covid patients 
were diabetic and 77.8% weren’t; 6.3% of Covid patients had diabetes 
and 93.8% didn’t. Obesity was more frecquent in the non-Covid group 
(55.6% vs 12.5%). Only 12.5% of the patients were inmunodepressed in 
the Covid group and non in the non-Covid. Hypertension was eaqually 
distributed in both groups. The SOFA score at admission was 9.11 (SD 
3.6) in non-Covid patients and 4.94 (SD 2.38) in Covid patients. APACHE 
II score was 20.89 (11.5) in non-Covid and 9.75 (4.97) in Covid patients. 
In this study most of the patients received IMV (88.9% of non-Covid and 
93.8% of Covid). Regarding the medication: corticosteroids were given 
to all patients in the Covid group and only in 22.2% of the non-Covid 
patients; Ritonavir/Lopinavir, azitromicine, aceticisteine and hydroxiclo-
roquine only in 31.3% of Covid patients. Tocilizumab, remdesivir, anak-
inra, rivabirine, INF B had only 1 patient in the Covid group. 20% of all 
cases were colonizations (44.4% in non Covid, 12.5% in Covid group) 
and 80% infections (55.6% and 93.8% respectively); 52% in bronquial 
aspirate, 40% in colonization studies (exhudates) and 8% in hemocul-
tives. All the patients had another bacteria identified. The total mortality 
was 36% (22.2% in non-Covid and 43.8% in Covid) and the most frec-
quent cause of death was septic shock with multiorgan failure (16%).
Conclusion. - Even though most of the patients weren’t previously 
inmunosupressed, everey patient in the Covid group received high 
dose and prolonged therapy with steroides.
- Infections were significantly more frecquent in the Covid group (p 
0.02) and colonizations in the non-Covid patients. All patients were 
infected/colonized by other bacteria.
- The Covid group had a higher all-cause mortality (p 0.05), which 
didn’t correlate with the SOFA and APACHE II scores (both higher in the 
non-Covid group), probably due to the higher infection rate.
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Introduction. Vaccine hesitancy remains a barrier against contain-
ing the spread of Covid-19 [1]. Ironically rapid development of Covid-
19 vaccines has raised distrust and safety concerns among general 
population [2]. Healthcare workers, despite being first in line to be 

vaccinated, have expressed concerns regarding efficacy and safety of 
vaccines [3,4].
Objectives. Purpose of this survey was to explore reasons for hesi-
tancy and distrust in Covid-19 vaccine expressed by Healthcare work-
ers of Pakistani origin.
Methods. A questionnaire designed on google.forms was sent to 140 
randomly selected healthcare workers of Pakistani origin. Questions 
were designed to ascertain proportions of vaccine reluctant individuals 
and exploring causes of vaccine hesitancy, highlighting safety concerns
Results. 139 responses were collected. 127 (91%) respondents 
reported being at high risk of contracting Covid-19 from possible 
patient contact. 36 (26%) had either tested PCR positive for Covid-
19 or had a raised antibody level (10%). 101(73%) respondents had 
already been vaccinated against Covid-19. Of the 38 (27%) unvacci-
nated individuals 19(14%) had refused vaccination entirely.110(81%) 
respondents pointed out distrust among healthcare workers regard-
ing vaccine safety and efficacy. 94(69%) believed rapid development 
of vaccines and lack of evidence regarding efficacy has compro-
mised overall safety. 36(26%) believed vaccines will have long term 
adverse effects while 22(16%) believed published data was falsified by 
manufacturers.

Conclusion. Fears related to quality control and side effect profile of 
Covid-19 vaccine can hamper efforts to control spread of disease and 
dissemination of vaccine. There is still opportunity to educate and 
inform. We hope to further explore and address these concerns.
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Introduction. Pseudomonas aeruginosa (P.aerug) is classically known as 
a microorganism frequently isolated in Intensive Care Units (ICU). Lately, 
it has been overtaken by Escherichia coli, although P. aerug continues 
being the second causal agent with 13% of device-related infections.
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P. aerug. is characterized by remarkable intrinsic resistance to antibi-
otics and the ability to develop resistance, nearly against all available 
antibiotics through mutations selection. These strains suppose a real 
challenge to physicians mostly in empiric treatments, but also in tar-
geted treatments, due to limited alternative therapeutics.
Objectives. To describe Pseudomonas aeruginosas (P. aerug) infections 
during 10 years in our ICU Department.
Methods. Observational prospective study involving patients admit-
ted in our 24 bed ICU that were registered in ENVIN-HELICS data base 
during April, May and June from 2009 to 2019.
Results. 2.702 patients were analysed with a mean stay of 21,12 days. 
502 ICU infections were recorded. Most common infection was urinary 
tract catheter infection (UTCI) 24,5%, secondly tracheobronchitis 9,3% 
and surgical wound infection 7,7%. P.aerug was the infective agent in 
12,5% of all the infections.
There were observed 184 medical device-related infections, from 
which 123/184 (66,84%) were UTCI, 31/184 (16,84%) were ventilator-
associated pneumonia (VAP), 30/184 (16,3%) catheter-related bac-
teriemia (CRB). P. aerug was observed in 27/123 (22,14%) UTCI, 5/31 
(16,67%) VAP, 1/30 (3,33%) CRB.
Sensitivity to specific antimicrobials of P. aerug: Data Table 1.

About Multidrug-resistant (MDR) P.aerug, 3,81% of all patients suf-
fered colonization or infection of this bacteria. The acquisition rate 
of P.aerug. MDR during ICU hospitalization is 2,2% and 2,9 cases per 
1.000 day stay.
A 12,5% of the colonised patients developed a P. aerug MDR infection 
or what is the same, 0,48% of the patients and 0,61 cases per 1.000 day 
stay.
Overall mortality of ICU infection was 36,3%, 58,6% in VAP, 27,5% for 
UTCI infections and 25% in CRB.
Conclusion. P. aerug causes 12,5% of ICU infections, being UTCI the 
most frequent.
Our P.aerug sensitivity chart is marked by high sensitivity to Colistin 
and low to Carbapenem. It depends on the focus of infection, where 
UTI present better sensitivity and VAP more resistance, fact that is cor-
related to device-related infections’ overall mortality.
P. aerug MDR appears in 3,81% of the patients, although only 12,5% 
presents infection, considering it a low rate.
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Introduction. The main reason for admission of COVID patients to 
the ICU is severe respiratory failure, although other organs may be 
affected to a greater or lesser extent, and it is interesting to know the 
characteristics of those patients who die and the final cause of death.
Objectives. To evaluate the mortality of patients admitted to our ICU 
with COVID pneumonia (PNCOV), its incidence and causes, and to 
describe characteristics and evolution of patients who die compared 
to those who live.
Methods. A retrospective descriptive observational study of all 
patients admitted to our ICU with PNCOV during the first and second 
wave of the pandemic, from March 13 to December 21, 2020. We ana-
lyze characteristics and evolution of patients who died and those who 
lived, incidence and causes of mortality.
Results. During the study period, 122 patients with PNCOV were 
admitted to our ICU, of whom 33 (27,04%) died. The average age of 
those who dies was 65,15 (95% CI, 62,3–68) years old, and that of 
those lived was 57,11 (95% CI, 54,57–59,65). Those who died, 21 
(63,63%) were male, and 67,41% of those who lived too. Those death 
had a mean of 2,39 (95% CI 1,83–2,95) comorbidities and 18 (54,54%) 
had hypertension, with 1,52 (95% CI, 1,25–1,79) and 44,94%, respec-
tively, in those who lived. The mean APACHE II score of the deceased 
was 18,33 (95% CI, 16,19–20,47) and 14,72 (95% CI, 13,67–15,77) in 
the living. Twelve (36,36%) of those who died were admitted directly 
to the ICU from the emergency room, and 21 (23,60%) of those who 
lived. Admission PaO2/ FiO2 mean of the deceased was 115,97 (95% CI, 
28–136,66), and 114,82 (95% CI; 102,22–127,42) in the living. Mechani-
cal ventilation (MV) was required in the first 24  h in 26 patients 
(78,79%) of the deceased, and 49 patients (55,05%) of the living, with 
23,22 (95% CI 16,77–29,67) days of MV and 17,92 (95% CI, 14,92–20,92) 
days respectively. Nineteen (57,57%) deceased patients had at least 
one episode of nosocomial infection, and living patients 32 (35,95%). 
The mean ICU stay in both groups is: 25,06 (95% CI, 18,01–32,11) 
and 17,72 (95% CI 14,44–21) days respectively. Those patients were 
treated with: methylprednisolone 17 (51,51%) of the deceased and 
46 (51,68%) of living; dexamethasone: 15 (45,45%) and 39 (43,82%) 
respectively; anakinra: 5 (15,15%) of the deceased and 19 (21,34%) of 
the living; tocilizumab: 5 (15,5%) and 19 (21,34%) respectively.
Regarding the cause of death, 15 (45,45%) patients died due to unfa-
vorable evolution of the COVID-19 infection [10/15 (66,66%) due to 
multiorgan failure and 5/15 (33,33%) due to refractory hypoxemia], 15 
(45,45%) due to septic shock secondary to ICU acquired infection, and 
3 (9,09%) due to other causes (1 mesenteric ischemia, 1 cardiogenic 
shock, 1 pneumothorax).
Conclusion. ICU mortality in patients admitted for PNCOV is 27,04%. 
The causes of death are mainly: multiorgan failure, refractory hypox-
emia and septic shock secondary to nosocomial infection
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Introduction. The main problem in treatment of nosocomial pneumo-
nia is a poor penetration of intravenous antibacterial drugs into lungs: 
the approaches that have developed over the years for the predomi-
nant use of parenteral antibacterial drugs do not allow creating an 
adequate bactericidal concentration in the lung tissue and lead to an 
increase in the resistance of microorganisms.
Objectives. To study effectiveness of inhaled use of antibacterial 
drugs in the treatment of severe pneumoniae.
Methods. Comprehensive examination and treatment of 10 patients 
with severe bilateral polysegmental pneumonia was performed. Mean 
age of patients—49,5 ± 19,7  years. Proposed method of adminis-
tration of inhaled antibiotics to a patient breathing spontaneously 
through a tracheostomy or endotracheal tube is based on the intro-
duction of an antibiotic into a tracheostomy or endotracheal tube into 
carina area of the trachea through an aspiration catheter.
Results. Method was used as a supplement to complex intensive ther-
apy of patients receiving intravenous antibacterial drugs. After isola-
tion of P. aeruginosa colistate was added at a dose of 2 mln. ME 3 times 
a day inhaled into tracheostomy tube according to proposed method 
of administration of inhaled antibiotics for treatment of acute respira-
tory inflammatory diseases to main scheme of antibacterial therapy. 
Temperature dynamics, laboratory data, X-ray picture and microbio-
logical analysis were evaluated as efficiency of the applied method. 
Positive X-ray dynamics, temperature (p = 0,017) and ESR (p = 0,011) 
decrease, normalized leukocyte count (p = 0,009), leukocyte formula 
(p = 0,046) and negative results of microbiological sputum examina-
tion were observed in 6 days.
Conclusion. First experience of administration of inhaled antibiot-
ics showed a rather high efficiency of its use in treatment of severe 
pneumoniae.
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Introduction. Patients with COVID pneumonia (PNCOV) may be more 
susceptible to infections due to the immune alterations produced by 
the virus and by the treatments used.
Objectives. To analyze ICU-acquired infections in patients admitted 
with PNCOV during the first and second waves of the pandemic, char-
acteristics and evolution of these patients.
Methods. A retrospective descriptive observational study on noso-
comial infection (NI) during their stay in the ICU of all patients admit-
ted to our ICU with PNCOV from March 13 to December 21, 2020. The 

following are analyzed: number and kind of infections, situation on 
admission to the ICU and evolution.
Results. During the study period, 122 patients were admitted with 
PNCOV, of whom 51 (41,8%) presented at least one episode of NI dur-
ing their stay in the ICU, with a total of 112 episodes, and a mean of 
2,2 (95% CI 1,72–2,68) episodes per patient: 44 (39,29%) episodes of 
ventilator-associated pneumonia (VAP); 28 (25%) urinary tract infec-
tions (UTI); 26 (23,21%) catheter bacteremias (CB); 13 (11,6%) primary 
bacteremias (BP), and 1 (0,89%) endocarditis. In 109/112 (97,32%) 
the causal germ was identified (culture, galactomannan). VAP were 
mainly caused by Gram-negative bacilli (GNB) (28/44, 63,64%), espe-
cially Acinetobacter Baumannii (15/28, 53,57%) and Pseudomona 
Aeruginosa (8/28, 28,57%), followed by Aspergillus (14/44, 31,82%). 
UTIs were caused by Enterococcus (15/28, 53,57%), GNB (9/28, 
32,14%), especially Pseudomona Aeruginosa (7/9, 77,77%), and 
Candida (9/28, 32,14%). CB due to coagulase-negative Staphylococ-
cus (15/26, 57,69%), Acinetobacter baumannii (5/26, 19,23%) and 
Pseudomona aeruginosa (4/26, 15,38%). BPs were more frequently 
Gram-positive (8/13, 61,53%), especially coagulase-negative Staphy-
lococcus (5/8,62,5%), and endocarditis due to Staphylococcus Aureus. 
On admission to the ICU, these patients who presented NI had a mean 
APACHE II score 16,1 (95% CI, 14,61–17,59) and mean PaO2/ FiO2 
111,84 (95% CI, 96,14–127,54); 50 (98,04%) received corticosteroids, 
12 (23,53%) anakinra and 9 (17,65%) tocilizumab; 41 (80,39%) required 
invasive mechanical ventilation (IMV) in the first 24 h, and 50 (98,04%) 
needed IMV the following 4 days, with a duration of MV of 27,41 days 
(95% CI, 26,78–37,72) and 37,25% mortality.
Conclusion. Patients admitted in our ICU with PNCOV present a high 
incidence of NI, the most frequent being VAP, which is mainly caused 
by Acinetobacter baumannii, followed by Aspergillus and Pseudomonas 
aeruginosa. Gram-positive bacteria were the most frequently impli-
cated in UTIs and bacteremias, both BP and CB. Most patients required 
IMV in the first 24 h of admission and presented 37,25% mortality.
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Introduction. Staphylococcus aureus is part of the normal skin and 
nasal microbiota, and around 30% of the healthy adult population is 
colonized mainly in the nasopharyngeal cavity.
Methicillin-resistant Staphylococcus aureus (MRSA) first emerged after 
methicillin was introduced to combat penicillin resistance in 1959.
Portugal has one of the highest incidences of MRSA in Europe—more 
than 50% in 2012.
It is a major human pathogen causing a wide range of community-
onset and nosocomial infections with significant morbidity and 
mortality. For this reason, nasal swabs, perianal and oropharyngeal 
samples should be a part of the surveillance cultures at admission in 
an Intensive Care Unit (ICU).
Objectives. Retrospective observational study that aims to character-
ize and evaluate the population admitted in an ICU between 2019 and 
2020 with positive MRSA colonization at admission screening.
Methods. Retrospective observational study that aims to character-
ize and evaluate the population admitted in an ICU between 2019 and 
2020 with positive MRSA colonization at admission screening.
Results. Between January 2019 and December 2020 we admitted a 
total of 64 patients with positive nasal and perianal swabs for MRSA in 
our ICU, of whom 26 where females and 38 males between the ages of 
33 to 96 (average 78 years old).
All had risk factors for MRSA: 39 (61%) where under immunosuppres-
sive therapy (we included patients with Diabetes Mellitus), 16 (25%) 
used antibiotherapy during the previous 6  months, 5 (8%) where on 
a program of chronic hemodialysis and 10 (16%) had a long term cath-
eter. 15 patients (23%) where institutionalized and 25 (39%) had previ-
ous hospitalization for more than 5 days.
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From the total of 64 patients, 7 (11%) developed positive blood cul-
tures for MRSA, 46 (72%) had negative blood cultures at admission 
and 11 (17%) positive blood cultures for other microorganisms. About 
3 patients (5%) had a second positive blood culture for MRSA during 
their stay in the ICU, other 3 (5%) had positive bronchial cultures for 
MRSA and one patient developed a septic shock from a soft tissue 
infection.
The mortality rate in the patients with bacteremia was 45% and was 
100% in those patients that had a positive 2nd blood culture.
Those with a positive respiratory culture had a mortality rate of 67%.
More than half of this patients (55%) who developed infection had a 
hospital stay of > 48  h previous to the admission to the ICU and the 
remaining 45% of < 48 h.
Conclusion. It is clear that patients who are colonized with MRSA and 
develop positive cultures show worse outcomes. Most (61%) devel-
oped nosocomial infection.
Immunosuppressive therapy, can be considered an important risk fac-
tor for colonization with MRSA.
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Introduction. Immunomodulation is complex, and timing of the 
treatments is critical. Type Iinterferons, especially IFN-beta, have been 
appointed as potential leadingtherapeutics to tackle severe COVID-19 
and are currently being evaluated.
Objectives. To study the incidence of anti-interferon type 1 antibodies 
(Ab-anti-IFN1) inpatients with pneumonia severe due to SARS-CoV-2 
admitted to the ICU and its relationship with morbidity and mortality.
Methods. Prospective observational study of a cohort of patients 
admitted to the ICU forsevere pneumonia for SARS-CoV-2 in the 
period from November 11 to December13, 2020. Inclusion criteria: 
ICU admission for acute respiratory failure secondaryto severe SARS-
CoV-2 pneumonia. Do not there were exclusion criteria.Demographic 
variables, severity scales (APACHE II), organ dysfunction scale (SOFA), 
invasive mechanical ventilation (IMV) requirement, inflammatorypa-
rameters (CRP, IL-6, d-dimers, ferritin and leukocytes) and hospital 
mortality.The Blood samples for analysis were obtained during the 
first 5 days of admission. The Determination of Ab-anti-IFN1 was car-
ried out using the ELISA technique and, specifically, determined the 
existence of anti-IFN-alpha2 (a2) and anti-IFN-omega(w) Ab. The data 
is expressed as frequency (%) if they are categorical and mean (stand-
ard deviation) or median (25–75th percentile) if they are quantitative.
Statistical tests: Student’s t and Chi-square. The study was approved 
by theCommittee Clinical Research Ethic (PR (AG) 270/2020) with 
exemption of informedconsent.
Results. Eighty-five patients were included [61 (71.8%) men, age 58.5 
(11.0) years, SOFA5.0 (3.19) and APACHE II 17.2 (6.5)]. Sixty (70.6%) 
patients required IMV. Hospital mortality was 22.4%. The Ab-anti-
IFN1 were positive in 10 patients (11.8%) [9 (90.0%) men, age 54.8 

(16.0) years, SOFA 6.6 (4.8) and APACHE II17.3 (4.4)]: nine of them 
corresponded to Ab-anti-IFN-a2 (10.6% of all patients) and 3 (3.5%) 
to Ac-anti-IFN1-ω (the 3 patients also presented positivity to Acanti-
IFN-a2). As a function of the positivity of the Ab-anti-IFN1, there were 
nosignificant differences in none of the variables studied (age, gender, 
APACHE II,SOFA, CRP, IL-6, D-dimer, ferritin, leukocytes, requirement 
for mechanicalventilation and mortality).
Conclusion. In our series, the incidence of Ab-anti-IFN1 was 11.8% 
and mostly correspondedto Ac-anti-IFN-a2. Although the results 
obtained must be interpreted with cautiongiven the scarce represen-
tation of positive patients, the existence of Ab-anti-IFN1does not seem 
to be associated with higher morbidity and mortality.
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Introduction. Aspergillus fumigatus can cause invasive pulmonary 
aspergillosis (IPA), a severe infection of the lungs with a high mortal-
ity rate. (1,2)During the months September and October 2020, we 
were confronted with a high incidence of IPA in ICU patients treated 
for severe COVID19. Trying to reduce these infections, voriconazole in 
a prophylactic dose was administered to all admitted patients. In this 
retrospective study we have analysed the effect of voriconazole as 
prophylactic treatment on the incidence of IPA as well as on duration 
of intubation and ICU stay.
Methods. This retrospective study was conducted in Catharina hospi-
tal Eindhoven, the Netherlands. Patients, who were admitted to the ICU 
between September 2020 and March 2021 with respiratory insufficiency 
due to COVID-19 disease, were included. Patients admitted before 
November 2020 did not receive voriconazole prophylaxis (group A), 
patients admitted from November 2020 were treated with voriconazole 
prophylaxis 200  mg on a daily dose for seven days (group B). IPA was 
considered proven when galactomannan (cut-off value of 0,80 OD) as 
well as Aspergillus culture were positive from bronchial lavage. IPA was 
considered probable when only galactomannan was positive.
Baseline characteristics, including age, gender, duration of stay and 
intubation, were extracted from the patient record files.
Results. In the study period 143 patients were treated on the ICU 
for COVID-19 infection. 117 Patients were included, from which 38 
patients received standard care without voriconazole prophylaxis 
(group A, n = 38) and 79 patients received standard care supple-
mented with voriconazole prophylaxis (group B, n = 79). 26 Patients 
were excluded because of another primary diagnosis than respira-
tory failure due to COVID19, transfer to another hospital or history of 
chronic pulmonary aspergillosis.
There were no differences in baseline characteristics between both 
groups.
In group A 47% of the patients (18/38) underwent bronchoscopy ver-
sus 34% (27/79) in group B (p 0.17). The incidence of probable IPA in 
group A was 33% (6/18) and the incidence of proven IPA 17% (3/18), 
while in group B none of the patients developed a probable or proven 
IPA (p 0.001).
In group A 82% (31/38) of the patients were intubated versus 54% of 
the patients (43/79) in group B (p 0.004).
Patients in group A received more days of mechanical ventilation dur-
ing admission at the ICU, 9 days (IQR 5–14) versus 3 days (IQR 0–14) in 
group B (p 0.023).
Patients in group A had a median stay at the ICU of 12  days (IQR 
8–21), where patients in group B were admitted to the ICU for 9 days 
(IQR 6–20, p 0.174). There was no significant difference in mortality 
between both groups. In group A 37% (14/38) of the patients died ver-
sus 34% (27/79) in group B (p 0.777).
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Conclusion. Our study showed a preventive effect of voriconazole 
prophylaxis on the occurrence of IPA in patients admitted to the ICU 
with COVID19. It also showed lower risk for intubation and a shorter 
duration of mechanical ventilation.

Reference(s)
1.	 Bartoletti M et all; PREDICO study group. Epidemiology of invasive pul‑

monary aspergillosis among COVID-19 intubated patients: a prospective 
study. Clin Infect Dis. 2020 Jul 28:ciaa1065.  https://​doi.​org/​10.​1093/​cid/​
ciaa1​065. Epub ahead of print. PMID: 32719848; PMCID: PMC7454393

2.	 Lai CC, Yu WL. COVID-19 associated with pulmonary aspergillosis: A litera‑
ture review. J Microbiol Immunol Infect. 2021 Feb;54(1):46–53.  https://​
doi.​org/​10.​1016/j.​jmii.​2020.​09.​004. Epub 2020 Sep 24. PMID: 33012653; 
PMCID: PMC7513876

3.	 None.

000661 
Differences in mortality and nosocomial infection in patients 
treated with corticosteroids during the COVID‑19 pandemic: 
dexamethasone versus methylprednisolone; in addition 
to Tocilizumab and Anakinra
J. Martin Rasero1; N. Cruza Leganés1; LM. Vega1; F. Arbol Linde1; E. 
Humanes2; MA. Taberna Izquierdo1; A. Simón Martin1

1Intensive Care Unit, General Hospital Nuestra Señora del Prado, Talavera 
de la Reina, Spain; 2Emergencies, General Hospital Nuestra Señora del 
Prado, Talavera de la Reina, Spain 
Correspondence: J. Martin Rasero
Intensive Care Medicine Experimental 2021, 9(1): 000661

Introduction. The pandemic due to COVID-19, has put the world of 
medicine and within this, the ICUs, in check, due to the high num-
ber of patients in a short period of time and the uncertainty of not 
knowing how to treat them. Due to the lack of knowledge, protocols 
changed almost daily, until the cornerstone that tipped the balance 
towards improved survival, corticosteroids, was found.
Objectives. To compare the differences between treatment with Dexa-
methasone 20 mg/24 h for 5 days and Methylprednisolone 500 mg/24 h 
for 5  days. Additionally some of the patients of each group received 
complementary treatment with Anakinra or Tocilizumab. As outcome 
variables we have used: number of nosocomial infections and number 
of deaths. All this in patients with severe COVID-19 pneumonia who 
required admission to ICU and mechanical ventilation (MV).
Methods. A retrospective observational cohort study of patients admit-
ted with severe COVID-19 pneumonia in our ICU between 03/14/2020 
and 12/21/2020. During the study period, 122 patients were admitted, 
excluding those who took a different corticosteroid regimen and those 
who did not require MV during their admission. The analysis was per-
formed with ANOVA test for a single value, in which we wanted to calcu-
late whether there was a significant difference between dexamethasone 
20  mg/24 for 5  days and methylprednisolone 500  mg/24  h for 5  days. 
The reason for using one treatment or the other is based on literature 
at that time. During the first and the beginning of the second wave, 
patients were treated with methylprednisolone and later, based on 
data from new publications, this was replaced by dexamethasone. The 
patients whose diagnostic tests did not depict bacterial coinfeccion also 
recived treatment with Anakinra, if IL-6 levels where less than 40 pg/ml, 
or Tocilizumab, if IL-6 levels where higher than 40 pg/ml.
Results. During the study 122 patients were admitted to our ICU (total 
included 76 patients). The group treated with dexamethasone had 39 
patients, with a mean age of 60.74 (CI9%% 56.8–64.68), PaO2/ FiO2 at 
admission of 99.62 (CI95% 86.9- 112.33) and APACHE II of 15.46 (CI95% 
14.08–16.85). The methylprednisolone group has 37 patients, with a mean 
age of 58.95 (95%CI 55.71–62.79), PaO2/FiO2 of 109.97 (95%CI 90.62–
129.32) and APACHE II score 18.38 (95%CI 16.32–20.44). In the first group, 
6 patients underwent complementary therapy with Tocilizumab and 11 
with Anakinra. In the second group, 13 patients received Tocilizumab as 
well and 6 received Anakinra. As for nosocomial infection, the mean in 
both groups was: dexamethasone 1.44 cases per patient (CI95% − 2.29 to 
5.16, p = 0.6765) and methylprednisolone 1.24 cases per patient (CI95% 

− 1.57 to 4.05, p = 0.6765). In total, there were 14 deaths in both groups 
combined. In the group treated with dexamethasone the mean number of 
deaths was 35.8% (95% CI 0.21–0.51, p = 0.479) and in the group treated 
with methylprednisolone 37.8% (95% CI 0.22–0.54, p = 0.479).
Conclusion. Therefore, we cannot conclude that one treatment is bet-
ter than the other in terms of mortality and incidence of nosocomial 
infection in both groups.
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Introduction. Background: Sphingomonas Paucimobilis is an aerobic 
nonfermentative motile bacteria found in soil and water and is rarely 
associated with fatal infections. It has been linked to health care infec-
tions and this communication attempts to delineate and document a 
case series on the same.
Objectives. To document prevalence of Sphingomonas paucimobilis 
infections across different healthcare settings and document associa-
tion with various co-morbidities across different subsets of patients.
Methods. Setting: Multidiscliplinary tertiary care medical surgical 
Intensive Care Units (ICUs) of two hospitals.
Study Module: Consecutive patients who had culture positive samples 
with Sphingomonas Paucimobilis were analyzed and data was collected 
with a focus on demographic variables, Length of Stay (LOS), SOFA 
scores at the time of sending cultures and antibiotics used as per cul-
tures. Discharge from ICU or death was considered as end point of study.
Results. Fourteen patients were included (n = 14, M: F-9:5) for a study 
duration dated March 20-March 21. Age of the entire cohort was 
54.2 ± 10.1  years. LOS in ICU was 9.2 ± 2.8  days. In hospital mortality 
was 7.2% (n = 1). SOFA scores for the entire cohort were 12.3 ± 4.3. 
In terms of prevalence of risk factors only diabetics revealed a major 
association of 42.9% (n = 6).The antibiotics used for above infections 
as per culture reports included Levofloxacin 28.6% (n = 4), Piperacil-
lin Tazobactam 28.6% (n = 4),Cefoperazone Sulbactum 14.3% (n = 2) 
and Imipenem Cilastatin 28.6% (n = 4).The infections commonly doc-
umented with above included Urinary tract infections 28.6% (n = 4), 
Skin and superficial tissue infections 28.6% (n = 4),Central line associ-
ated blood stream infections 21.4% (n = 3), blood stream bacteremia 
14.3% (n = 2) and Peritonitis 7.2% (n = 1).
Conclusion. It remains an unusual, rare and opportunistic pathogen 
with a potential of causing nonfatal infections across different sub-
groups of patients in ICUs. Environmental contamination remains a 
very likely possibility in the spread of this infection. This communica-
tion demonstrates a prevalence of the same along with a higher likeli-
hood of diabetics acquiring these infections. A larger case series would 
enhance our understanding of this bacterium which remains a poten-
tial healthcare problem.
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Introduction. We aim to establish if there is a significant difference in 
peak C-reactive protein (CRP) or trough lymphocyte count between 
ventilated SARS-CoV-2 survivors and non-survivors on the intensive 
care unit at a District General Hospital; and, whether there is a signifi-
cant difference in these parameters between the pandemic waves in 
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the UK. If a significant link with mortality is found, these markers may 
be useful in prognostication; counselling patients and families, and; 
influencing clinical decisions.
Methods. Data were collected retrospectively for patients who 
were admitted to ICU with SARS-CoV-2 and who received mechani-
cal ventilation between March–May 2020 and October 2020–Febru-
ary 2021. Patients were grouped into ‘non-survivors’ and ‘survivors’ 
(survival to ICU discharge). Peak CRP and trough lymphocyte counts 
were obtained. Medians and quartile 1–3 ranges were calculated. 
Mann–Whitney U test was used for statistical analysis with Bonferroni 
correction factor of 4 for multiple comparisons. Therefore, statisti-
cal significance of 5% was reduced to p-value of 0.0125 as a cut-off. 
We compared survivors versus non-survivors and their counterparts 
between the waves.
Results. Data were analysed for a total of 34 patients during the first 
wave and 39 patients in the second wave. There was no difference in 
mean age among the groups. For the first and second waves, mortality 
rate for ventilated patients was 41% (n = 14) and 44% (n = 17) respec-
tively. Results for survivors versus non-survivors as below:

Survivors Non-survivors

Wave N Peak CRP Trough lym-
phocytes

Wave N Peak CRP Trough lym-
phocytes

1 318.5 
(257–356)

0.6 (0.5–0.8) 1 347 
(288–455)

0.55 (0.4–0.7)

2 234 
(150–270)

0.5 (0.3–0.6) 2 333 
(244–388)

0.35 (0.3–0.5)

Table 1: medians and quartiles (1–3) of peak CRPs and trough lympho-
cytes for survivors versus non-survivors of the first and second waves.
Regarding the trough lymphocyte counts, there was no statistical dif-
ference between any of the groups correspondingly. Regarding the 
peak CRP levels: there was a trend towards the second wave survivors 
having lower peak CRPs as compared with the second wave non-survi-
vors (p—0.021) or the first wave survivors (p—0.017), but these have 
not reached the target p-value.
Conclusion. The trend of the second wave SARS-CoV-2 survivors 
towards lower peak CRP could have reached the statistical significance 
if 10 patients’ data (10% mortality) were not rendered unavailable due 
to non-clinical transfers. This is plausible as there was a ubiquitous 
use of steroids during the second wave secondary to recommenda-
tions of the Recovery trial. ‘CRP responsiveness’ to steroids was linked 
to improved survival previously. Finally, in our small cohort, peak CRP 
does not clearly differentiate between survivors and non-survivors. 
Therefore, other clinical parameters need to be considered for this 
purpose in larger reviews.

Reference(s)
1.	 Ahnach, M., Zbiri, S., Nejjari, S., Ousti, F., Elkettani, C. (2020). C-reactive 

protein as an early predictor of COVID-19 severity. J Med Biochem.39(4): 
500–507.

2.	 Cui, Z., Merritt, Z., Assa, A., Mustehsan, H., Chung, E., Liu, 
Sichen.,Kumthekar, A., Ayesha, B., McCort, M., Palaiodimos, L., Baron, S., 
Averbukh, Y., Southern, W., Aora, S. (2021). Early and Significant Reduction 
in C-Reactive Protein Levels After Corticosteroid Therapy Is Associ‑
ated With Reduced Mortality in Patients With COVID-19. J. Hosp. Med 
16(3):142–148.

3.	 Potempa, L.A., Rajab, I.M., Hart, P.C., Bardon, J., Fernandez-Botran, R. 
(2020). Insights into the Use of C-Reactive Protein as a Diagnostic Index 
of Disease Severity in COVID-19 Infections. Am J Trop Med Hyg.103(2): 
561–563.

4.	 Smilowitz, N.R., Kunichoff, D., Garshick, M., Shah, B., Pilinger, M., Hochman, 
J.S., Berger, J.S. (2021). C-reactive protein and clinical outcomes in patients 
with COVID-19.European Heart Journal. ehaa1103, https://​doi.​org/​10.​
1093/​eurhe​artj/​ehaa1​103.

5.	 The WHO Rapid Evidence Appraisal for COVID-19 Therapies (REACT) 
Working Group. (2020). Association Between Administration of Systemic 

Corticosteroids and Mortality Among Critically Ill Patients With COVID-19: 
A Meta-analysis. JAMA. 324(13):1330–1341.

000710 
Factors associated with mortality in COVID‑19: a retrospective 
cohort study in low‑middle income country of Latin America
R. Santos Oliveira Jr1; M. Pina1; R. Menezes,2; I. Ferreira,3; Q. Oliveira,4; R. 
Vieira,5; B. Darzé,4; C. Cunha,6; L. Amorim,6; D. Vicente,5; J. Ramos,6; E. 
Darzé,7; L. Ritt,8; NM. Filgueiras Filho9

1Research, Teaching and Communication Center, Hospital da Cidade, 
Salvador, Brazil; 2Inflammation and Biomarkers Laboratory, Oswaldo 
Cruz Foundation, Salvador, Brazil; 3Life Sciences Department, University 
of State of Bahia, Salvador, Brazil; 4Research center, Hospital Cárdio Pulmo‑
nar, Salvador, Brazil; 5Critical care, Hospital e Clínica São Roque, Ipiaú, 
Brazil; 6School of medicine, BAHIANA—School of Medicine and Public 
Health, Salvador, Brazil; 7Board of Directors, Hospital Cárdio Pulmonar, 
Salvador, Brazil; 8Training, Teaching and Research Manager, Hospital 
Cárdio Pulmonar, Salvador, Brazil; 9Medicine, Salvador University, Campus 
Teacher Barros, Salvador, Brazil 
Correspondence: N.M. Filgueiras Filho
Intensive Care Medicine Experimental 2021, 9(1): 000710

Introduction. The COVID-19 pandemic remains active, being respon-
sible for an increase in admissions in intensive care units (ICU) and 
deaths worldwide. Thus, understanding the factors associated with 
mortality in COVID-19 patients is of vital importance for healthcare 
workers to improve the management and disease outcomes.
Objectives. To describe the epidemiological and clinical profile and 
evolutionary findings of patients with COVID-19 in multiple centers in 
developing country of Latin America, and to analyze factors associated 
with mortality.
Methods. Multi-center, retrospective cohort, which evaluated admit-
ted patients due COVID-19 from 6 tertiary care hospitals in Brazil, 
from March 2020 to October 2020. Patients were compared based on 
clinical outcome. We collected demographic, clinical and laboratorial, 
therapeutic, complications and outcomes data. Results were described 
using mean ± standard deviation or frequency (percentage). Differ-
ences between continuous variables were analyzed using T-test, while 
categorical variables were assessed using Chi2 or Fisher exact test. To 
assess mortality, a binary logistic regression was performed, which 
included the characteristics that showed a possible association with 
the outcome in univariate analysis (p < 0.1). ROC curves were used to 
determine the ideal cutoff values for continuous variables. This study 
was approved by the ethical and research committee.
Results. There were 430 patients included in the analysis. 257 (60%) 
were male with an average age of 63 ± 18  years, and mean BMI was 
29 ± 6  kg/m2. 53.5% had a history of hypertension, 27.4% diabetes 
mellitus, 7.9% previous ischaemic heart disease, 9.3% chronic kidney 
disease, 39.8% obesity. Ground-glass opacity was the most common 
finding in lung CT scan (78%). Need for admission in ICU occurred in 
201 patients (46.7%), and mean time between symptom onset and 
admission on ICU were 7 ± 6 days. Regarding life-support measures in 
ICU, mechanical ventilation was required in 44.2% of patients, prone-
position 34.3%, vasopressor therapy 45%, and 23.3% underwent dialy-
sis. Global mortality rate was 16.3%, while at ICU the rate was 31.8%. In 
the multivariate analysis, we identified the following variables related 
to mortality: age > 70 years old (odds ratio [OR], 7.65; 95% confidence 
interval [CI], 2.05–28.5; p < 0.002), absence of myalgia (OR 10.1; 95% CI 
1.56–64.1; p < 0.01), asthenia (OR 4.1; 95%CI 1.14–15.3; p < 0.03), hyper-
tension (OR 6.1; 95% CI 1.25–29.7; p < 0.02), and lactate > 1.08  mg/dL 
(OR 2.62; 95% CI 2.62–61.2; p < 0.002).
Conclusion. This cohort in Brazil’s Northeastern region has shown that 
early and easy detectable risk factors such as age, hypertension, lac-
tate, asthenia and absence of myalgia are independently associated 
with mortality. Our findings could promote the development of an 
accessible and simple score in COVID-19 that can be useful in predict-
ing mortality in these patients.
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Introduction. Tocilizumab is an IgG1 class recombinant humanized 
monoclonal antibody directly working on the receptor interleukin-6 
(IL-6) (9). Several RCTs have evaluated tocilizumab safety and efficacy 
in patients with COVID-19. Even though tocilizumab was associated 
with a lower incidence of serious infections (11), new evidence has 
emerged about the increased risk of new Delhi Metallo-Beta-Lacta-
mase-Producing Carbapenem-Resistant Enterobacteria (NDM-CRE) 
acquisition in patients with COVID-19 (13). The safety of tocilizumab in 
patients with COVID-19 in relation to the risk of emerging resistant co-
infections and its effect on mortality was not adequately assessed in 
any previous studies.
Objectives. To determine the association of treatment with tocili-
zumab and the incidence of emerging multidrug-resistant infections 
in critically ill patients with COVID-19.
Methods. A multicenter, retrospective, cohort study conducted 
at wo governmental tertiary hospitals in Saudi Arabia. Critically ill 
patients who were admitted to an ICU with positive COVID-19 PCR test 
between March 1st, 2020 to January 31st, 2021. Patients who recived 
tocilizumab comapred to no tocilizumab group.
Results. A total of 738 patients met our inclusion criteria and were 
included in the analysis. Of these 262 (35.5%) received tocilizumab and 
476 (64.5%) were included in the control group. Patients who received 
tocilizumab were not associated with higher secondary infection (OR 
1.34; 95% CI 0.91–1.94 p = 0.13), resistant organisms (OR 1.00; 95% 
CI 0.51–1.98 p = 0.99) nor CRE detection (OR 0.67; 95% CI 0.29–1.54 
p = 0.34). In a multivariable logistic regression adjusting for age, base-
line SOFA scores, PaO2/FiO2 ratio, systemic corticosteroid use there 
was no difference in in-hospital mortality (OR 1.18; 95% CI 0.79–1.76 
p = 0.42) or 30-day ICU mortality (OR 0.96; 95% CI 0.65–1.43 p = 0.85). 
However, among the non-mechanically ventilated patients with 24 h 
of ICU admission, there was a significant difference in the prevalence 
of respiratory failure requiring MV between the two groups (OR 2.27; 
95% CI 1.05–4.89 p = 0.03).
Conclusion. Tocilizumab use in COVID-19 critically ill patients was 
not associated with increased incidence of secondary infections, the 
emergence of resistant organisms, or mortality benefits but led to an 
increased risk of respiratory failure requiring mechanical ventilation. 

Further randomized clinical and interventional studies are required to 
confirm our findings.
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Introduction. Since the Covid-19 pandemic started, many clinical 
characteristics have been identified as risk factors. Other circum-
stances as socio-economic disparities and vulnerability that usually 
have an impact in health, seem to be also determinant in the virus 
spread. Some studies pointed that migrant population have higher 
coronavirus infection rates. Moreover, underprivileged socioeconomic 
and living conditions may increase Covid-19 mortality risk.
Objectives. The aim of this study is to describe and analyse the 
impact of being migrant in terms of intensive care unit (ICU) admis-
sion and clinical outcome in a population from Valencia, Spain.
Methods. This is a retrospective observational study. We recorded 
data from 2173 Covid-19 adult patients admitted to a tertiary refer-
ence hospital in Valencia between 14th March 2020 and 21th Feb-
ruary 2021. The statistics were performed using RStudio software. 
After testing data for normality, Chi-squared test was applied to cat-
egoric variables and Mann–Whitney test for quantitative variables.
Results. Thirty-one percent of all hospitalized patients were immi-
grant (46 different countries). Mortality rate was 6% for migrant 
patients and 17% for Spanish patients admitted to hospital, with 
an odds ratio adjusted by age of 1, showing no differences in the 
risk of dying. A total of 313 patients required admission in a criti-
cal care unit. We only included in the analysis 222 critically ill 

patients admitted to the medical ICU. Between these 222 critically ill 
patients, migrant population represented 38%, significantly higher 
rate of migrant patients than between hospitalized patients, where 
it was 31% (p = 0.02).
There were no differences in terms of gender or length of stay 
between both groups in ICU. Simplified Acute Physiology Score III 
(SAPS III) was higher for Spanish patients 53 points (CI 46–62) vs 50 
points (CI 45–57) for migrants (p = 0.03). Spanish population was older 
64 vs 55  years (p < 0.001). ICU mortality rates were 27% and 26% for 
migrant population and local population respectively. Nevertheless, 
when adjusted by SAPS III, ICU mortality risk was higher for migrant 
people, with an odds ratio of 2.04 (CI 0.94–4.50, p = 0.073).
Conclusion. A high percentage of migrant population (31%) was 
admitted to a tertiary hospital in Valencian Community where, in Feb-
ruary 2021, only 10% of immigrants were censed. Migrant population 
had higher risk to critically Covid-19 infection and despite lower age at 
ICU admission, had higher risk of dead.
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Introduction. Central venous cannulation is necessary for the clini-
cal management of the majority of COVID 19 patients admitted to 
intensive care (ICU). Patients critically ill with COVID 19 presented to 
ICU at the Qeen Elizabeth Hospital Birmingham (QEH) in surges that 
ocurred in April, October, November, December 2020 and January 
2021. During the surges our ICU capacity was increased to 200%. Phys-
ical proximity between patients made standard ICU processes difficult 
including infection prevention and control.
Objectives. We sought to identify complications associated with cen-
tral venous catheters (lines) in COVID 19 patients admitted to ICU at 
QEH.
Methods. Using local Intensive Care National Audit and Research Cen-
tre data we identified all COVID 19 patients admitted to ITU at QEH 
between 01/03/2020 and 01/03/2021.
Using the Prescribing, Information and Communication System at QEH 
we determined the number of lines each patient had inserted, the 
number of days lines were in place for, complications at insertion and 
the reason lines were removed.
DEFINITIONS
CENTRAL LINE CONFIRMED INFECTION
Positive cultures in a central line.
Evidence of sepsis/septic shock.
Action by the clinical team in reference to the central line—e.g. 
change in antibiotics, removal of the central line.
CENTRAL LINE SUSPECTED INFECTION
Absence of positive cultures in a central line.
Evidence of sepsis/septic shock.
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Action by the clinical team in reference to the central line—e.g. 
change in antibiotics, removal of the central line.
MECHANICAL INDICATION FOR REMOVAL OF A CENTRAL LINE
Mechanical problems—e.g. impossible to run dialysis machine, mal-
position, rupture of the line, haemorrhage, blockage of the line.
INDICATION CEASED
Clinical team’s decision the line was not needed with no evidence of 
sepsis.
We did not study reasons for removing central lines that were in-situ 
when patients died or when patients were transferred out of ITU.
Results. Four hundred and fifty six patients had 1426 lines inserted. 
Complications at insertion were arterial puncture 2.1 per thousand, 
haematoma 0.7 per thousand and pneumothorax 0.7 per thousand. 
Two hundred and seventy eight lines were not studied for removal 
indication because of patient death (219 lines) and patient transfer 
(59 lines). Out of 1148 lines studied for removal indication, 25% were 
removed because indication ceased but 4.97% were removed due to 
infection confirmed, 61.32% due to infection suspected and 8.71% 
due to mechanical failure. The percentage number of lines removed 
due to infection confirmed and infection suspected increased dur-
ing the surge months to 14.04% and 10.09% in April 2020, 8.77% and 
10.09% in December 2020 and 45.61% and 42.61% in January 2021 
respectively.
Conclusion. At QEH, for COVID 19 patients who needed ICU, complica-
tions at central line insertion were very few. The minority of lines were 
removed due to indication ceased. The majority of lines were removed 
due to infection confirmed and infection suspected. We identified a 
trend towards infection concerns with lines increasing when our ICU 
increased its capacity in order to accomodate the surges in COVID 
19 patients. Further research is warranted to identify the reasons line 
infections seem to have been more frequent during the surges in the 
COVID 19 pandemic in our ICU.
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Introduction. The issues of diagnosis and surgical treatment of 
patients with strangulated mechanical bowel obstruction (SMBO) are 
among the most difficult in urgent surgery [1]. This is due to the steady 
increase in the number of patients with this pathology, late admission 
to the hospital, diagnostic errors at the prehospital stage, a large num-
ber of postoperative complications, high mortality, which is 20–50% 
and does not tend to decrease [2].
The delta neutrophil index (DNI) is a novel inflammatory marker 
that measures the proportion of circulating immature granulocytes 
[3]. Since infectious conditions are associated with increased lev-
els of immature granulocytes, several researchers have investigated 
whether this level can be used to predict the development of sepsis 
[4].
Objectives. Assess the predictive role of DNI as diagnostic predictors 
of strangulated mechanical bowel obstruction surgery department 
(SD).
Methods. This study was conducted in hospitals in Lviv and Pusto-
myty. The study included 258 patients with SMBO, including 167 men 

and 91 women. The age of patients ranged from 18 to 76  years and 
averaged 45.4 ± 3.2  years. All patients were divided into 2 groups 
depending on the form of mechanical obstruction: Group I (n = 154; 
59.7%)—strangulation obstruction; Group II (n = 104; 40.3%)—
obstructive obstruction.
The following information was obtained from patient medical records: 
age, sex, abdominal physical examination, cause and sites of obstruc-
tion, CT findings, and presence of strangulation. White blood cell 
(WBC), neutrophil count, C-reactive protein (CRP), and DNI were meas-
ured upon SD arrival. We calculated DNI from the leukocyte differen-
tials using the following formula: DNI = (leukocyte subfraction assayed 
in the MPO channel by cytochemical reaction) − (leukocyte subfraction 
counted in the nuclear lobularity channel by the reflected light beam).
Results. Common initial symptoms at SD presentation were abdomi-
nal pain (99,8%), no passage of gas (79.2%), and vomiting (54.6%). 15 
patients (10.6%) were suspected to have strangulation of the bowel 
based on CT and emergency surgery was performed in 54 patients 
(14.4%).
The median initial DNI value was the only factor that was significantly 
higher in the first group compared with the second group (0% vs 
3.5%, P = 0.003).
In this study, of 57 patients in the I group, 5 (20%) had strangulated 
bowel, as confirmed during surgery, but had no findings of strangu-
lation on CT (i.e., false-negative CT finding). The median initial DNI of 
these patients was 15%. Of the 83 patients in the second group, 5 also 
had confirmed nonstrangulated bowel but had findings of strangu-
lation on CT (i.e., false-positive CT finding). The median initial DNI of 
these patients was 0%.
Conclusion. In conclusion, initial DNI, which was measured in the 
SD, was found to be significantly higher in the first group than in the 
second group. Initial DNI might be a useful additional parameter that 
could improve the prediction accuracy of CT.

000841 
Acute perforated ulcers of small intestine—cause 
of postoperative sepsis
J. Fuss1; A. Voloboyeva2; V. Polovyj3
1Department of Surgery, Regional Hospital of Pustomyty, Lviv, Ukraine; 
2Department of Anestesiology, Communal Municipal Clinical Hospital 8, 
L’viv, Ukraine; 3Department of Surgery, Bukovinian State Medical Univer‑
sity, Chernivtsi, Ukraine 
Correspondence: J. Fuss
Intensive Care Medicine Experimental 2021, 9(1): 000841

Introduction. The evolution of surgery has led to an increase in opera-
tive activity and complexity of surgical interventions, resulting in more 
postoperative complications that surgeons have not encountered 
before [1.2]. One such complication is acute perforated small bowel 
ulcer (APSBU) [3.4]. The problem of formation of ulcers of the upper 
gastrointestinal tract is known to all surgeons, as for small bowel 
ulcers—the problem is little covered in the modern literature [5].
Objectives. study of the main clinical and morphological features of 
APSBU, which arise as a complication after operations on the abdominal 
cavity.
Methods. The study included 56 patients who underwent surgical 
treatment in hospitals in Lviv and Pustomyty in period from 2015 to 
2019. Patients underwent surgery on abdominal organs, the postoper-
ative period of which was complicated by the development of APSBU. 
The mean age of patients was 72.8 ± 9.7 years.
Results. The structure of primary nosology was dominated by malig-
nant neoplasms of different localization: cancers that required radical 
surgery occurred in 72.4%, and most often surgery was performed for 
various forms of rectal cancer—27.6% (18 patients). The second group 
by number were patients with acute adhesive small bowel obstruction 
of 20.9% (11 patients), whose primary operation was adhesiolysis. In 
12.9% of cases (8 patients), resection of the colon was performed due 
to the development of complications. A clamped hernia of the anterior 
abdominal wall was also observed in 6.5%.
Less than half of the patients had direct APSBU before the first relapa-
rotomy—26 cases (41.9%). The rest of the patients initially developed 
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other complications that required relaparotomy: in 12.9% of cases—
early adhesive postoperative obstruction, in 11.3% of cases—failure 
of the intestinal anastomosis, with the same frequency were patients 
with programmed abdominal rehabilitation on the background of 
early rehabilitation secondary peritonitis.
Speaking of the timing of the first APSBU after the primary opera-
tion, it should be noted a fairly wide range: from 2 to 28 days postop-
eratively, but in more than half of cases (53.2%) the first perforation 
appears within 4 to 10 days. The formation of ulcers in the small intes-
tine, as a rule, was multiple and recurrent.
In general, discussing the relationship of this complication with perito-
nitis and sepsis, it should be emphasized that in 65.3% of patients the 
first perforation of the small intestine developed on the background of 
peritonitis, and 27 patients (43.6%) had diffuse serous fibrinous peri-
tonitis. against the background of various forms of intestinal obstruc-
tion, 11 (14.6%) had intestinal perforation, and in 5 patients (8.1%) 
with the development of isolated peritonitis in the form of an abscess, 
and in 4 patients (6.5%) with the development of diffuse fecal peritoni-
tis, 2 (3.2%) patients had widespread purulent peritonitis.
Conclusion. APSBU is especially dangerous due to the unpredict-
ability of their occurrence and the high frequency of adverse effects. 
APSBU is a complication of various diseases that can occur from 2 to 
28 days after surgery and can be multiple and recurrent.
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Introduction. COVID-19 is a new and complex form of hypoxemic 
acute respiratory failure, with several pathological pathways, leading 
to frequent progression to acute respiratory distress syndrome, mul-
tiorgan failure and ICU admission. Bacterial co-infections in COVID-19 
patients, albeit what was initially thought, have been recognized as a 
rare event, in contrast to bacterial coinfection rates previously found 
in influenza infections (rates of approximately 20%) [1–3]. This renders 
empiric antibiotic therapy (EAT), that was initially recommended [4], 
of limited value and possibly leading to antibiotic pressure and emer-
gence of drug resistance. Furthermore, considering that the impact in 
clinical outcomes of bacterial co-infections in COVID-19 patients are 
still uncertain, the significance of EAT remains to be determined [5–6].
Objectives. This is a single center study aiming to describe the pro-
portion of patients with severe COVID-19 and EAT at admission in ICU, 
and describe its clinical outcomes and mortality rate.
Methods. We performed a retrospective cohort study including all 
patients with COVID-19 diagnosed using clinical and radiologic crite-
ria with a SARS-CoV-2 positive RT-PCR test. Patients were divided in 2 
groups according to the presence of empiric antibiotic therapy: “EAT” 
and “control” groups. Qui-square test was used for categorical vari-
ables and Kruskal–Wallis and logistic regression were used on continu-
ous variables for statistical assessment of outcomes between groups. 
Kaplan–Meier survival curve and log-rank test were also obtained.
Results. 110 patients (mean age 63 years, 73.6% males) were included 
in the analysis (N = 52 EAT group; N = 58 control group), between 
March and September of 2020. Bacterial coinfection was documented 
in four patients in each group (p = 0.87). EAT was maintained for 
5.4 days, in average. SOFA score at ICU admission (p = 0.06), C-reactive 
protein (p = 0.9) and procalcitonin (p = 0.7) serum levels at admis-
sion were not different between EAT and control groups. Similarly, 
ventilator-free days and vasopressor-free days were also not differ-
ent between groups (p = 0.86). A trend to lower rate of nosocomial 
infections was observed in EAT group when compared to controls, 

but without statistical difference (14 events vs 26 events, respectively, 
p = 0.051). Mortality rate and ICU length of stay were found to be simi-
lar in both groups (p = 0.4 and p = 0.21, respectively). Log rank test of 
Kaplan–Meier survival curves and Cox-regression analysis of survival 
were also not different between EAT and control groups (p = 0.422 
and p = 0.424, respectively) (Figure 1).

Conclusion. In severe COVID-19 patients, the use of empiric antibiotic 
therapy at ICU admission does not result in an improvement of clini-
cal outcomes or survival. As result, we propose a more rationale use of 
empiric antibiotic therapy in these patients.
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Introduction. Urinary catheter securement is recommended as part of 
care bundles for general Urinary Catheter (UC) care and for Catheter 
Associated Urinary Tract Infection (CAUTI) prevention (1,2). However, 
prevalence studies show a low prevalence of catheter securement (3). 
Moreover, the relationship between this care and CAUTI and its safety 
have not been studied individually.
Objectives. The purpose of this study was to determinate the impact 
of securing urinary catheters on the rate of CAUTI and to analyse its 
safety profile.
Methods. Randomized, non-blinded multicentre clinical trial con-
ducted in two general Intensive Care Units of two tertiary hospitals in 
Spain. Inclusion criteria: Age > 18, UC inserted in Intensive Care Unit or 
in the Operating room, informed consent. Exclusion criteria: Secure-
ment not possible, urinary tract infection at the admission, UC plan to 
be used and anticipated ICU stay for 48 h or more. Participants were 
randomized into the control group (CG), to which the UC received 
traditional care, and the experimental group (EG), to which the UC 
was secured to the upper half thigh. Before securing, a barrier film 
was applied to protect the thigh skin from adhesive lesions. Proto-
cols from both sites were equivalent. Data were obtained twice a day 
until study ends, including: patient’s comfort, skin condition, properly 
done securement and sings of CAUTI. Study end was defined as: CAUTI 
diagnosis, 48 h after catheter removal, 48 h after ICU discharge or after 
30  days of catheter. If CAUTI was suspected a urine sample was col-
lected. A descriptive and bivariate analysis performed with SPSS 21 
program. IRB approval from both sites was obtained.
Results. Three hundred and fifty patients were included, 196(56%) 
males. Median age 63(53–72) years. Allocation: 169(48.29%) IG, 
181(51.71%) CG. Twenty-one CAUTI were diagnosed, nineteen of them 
from CG (p < 0.05). UC securement was independently related with 
CAUTI (RR = 11.112, 95% CI 3.064, 71.747). Survival analyses showed 
that survival was better in IG (p = 0.006) (HR 0.130, 95% CI 0.030, 
0.565) Forty-two patients suffered urinary meatus injuries, thirty-four 
(80.95%) from CG (RR = 1.702, 95% CI 1.411, 2.054). Extra securement 
changes were needed in patients with RASS > 0 (RR = 2.127, 95% IC 
1.334, 3.391). Twenty-six (1.06%) securement-related skin injuries were 
found.
Conclusion. The results support that urinary catheter securement 
plays a role in decreasing CAUTI and it seems to be a safe practice. 
Securing urinary catheters is an easy nurse care that can imply great 
benefits for patients and institutions.
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Introduction. The SARS-CoV-2 pandemic hit Denmark in two waves 
in Spring 2020 and during winter 2020–21, respectively. We previ-
ously described the entire national cohort of patients with COVID-19 
presenting to intensive care in Denmark during the first pandemic 
wave (1). It was unknown whether characteristics, use of organ sup-
port or outcomes would change during the continuous course of the 
pandemic.
Objectives. To describe Danish patients admitted to intensive care 
with COVID-19 with regard to characteristics, use of organ support and 
outcomes on a national level and to compare patients admitted early 
vs late during the pandemic.
Methods. Observational retrospective study with manual identification 
of all patients with COVID-19 admitted to Danish intensive care units 
(ICU) from 10th March 2020 (index patient) to 31st March 2021. Base-
line characteristics, use of organ support and outcomes were extracted 
by hand from patient notes. Based on curves of ICU-admittance in Den-
mark, we arbitrarily defined two pandemic waves, the first from 10th 
March 2020 to 20th May 2020 and the second from 1st November 2020 
to 28th February 2021. Descriptive statistics, Chi-square testing and 
non-parametric tests were used where appropriate.
Results. In the overall study period 1193 patients with COVID-19 were 
admitted to a Danish ICU; 326 were admitted during the 1st wave 
and 659 during the 2nd. The average patient was a 68 (58–75) years 
(median, IQR) old male with hypertension and a BMI of 28 (25–33) 
presenting to ICU 9 days after the initial COVID-19 symptom (Table 1). 
Overall, 65% of patients were mechanically ventilated for 13 (6–23) 
days, 16% were treated with renal replacement therapy and 4% with 
ECMO. Length of ICU and hospital stay was 11 (5–21) and 17 (10–29) 
days respectively. Overall, hospital mortality was 35% (95-CI 33–38), 
but 6% were still admitted.
Baseline characteristics did not change from wave 1 to wave 2, but 
the fraction of all patients admitted to hospital who came to ICU went 
down from 13% to 7,5%. From the 1st wave 1 to the 2nd, there was 
a marked decrease in the use of mechanical ventilation and renal 
replacement therapy from 81 to 61% and 26% to 13%, respectively. 
ICU length of stay was 3 days shorter during wave 2. Hospital mortality 
was similar during the two waves, 37% and 38%, respectively (Table 2).
Conclusion. In this nationwide cohort of ICU patients with COVID-19, 
hospital mortality was relatively low despite high age and substantial 
use of organ support. From wave 1 to 2, we observed a lower fraction 
of hospitalized patients with COVID-19 admitted to ICU and less use of 
organ support, but mortality remained the same.
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Introduction. Since the beginning of the COVID-19 pandemic, we 
have faced uncertainty, given the lack of scientific evidence in this 
field. We have had to use many aggressive treatments whose effects 
can be harmful and without being clear about their impact on the 
evolution of this disease. At the same time, we notice a growing emer-
gence of nosocomial infections, fungal microorganism and multidrug-
resistant bacteria in this population.
Objectives. Evaluate if the use of immunomodulators (Tocili-
zumab, Interferon and Sarilumab), long-term use of corticosteroids 
(> 7  days), corticosteroids in high doses (boluses of Methylpredniso-
lone > 250  mg) and prolonged‐course antibiotic therapy, may have a 
direct relationship with emergence of multidrug-resistant bacteria, 
fungal microorganism and nosocomial bacterial infections in patients 
with COVID-19.
Methods. Descriptive and analytical observational study of a retro-
spective cohort of patients with severe pneumonia due to SARS-CoV2, 
admitted to our intensive care unit, between March 2020 to April 
2021. We have collected data from all patients, successively admitted 
to our ICU, since the onset of the Pandemic. We have used SPSS sta-
tistical software for statistical analysis, median description for continu-
ous data and RR calculation for associations with 95% CI for statistical 
significance.
Results. The cohort consists of 119 patients, of which 65,5% are men, 
with median age of 66 (20–81) years. The median stay at the hospital 
was 23 (4–138) days, at ICU was 13 (1–128) days and the median of 
mechanical ventilation was 5 (0–121) days. Median use of antibio-
therapy until the appearance of the first multidrug-resistant bacterium 
or fungal microorganism was 6 (0–68) days, being its use by > 5 days 
at 52,9% of patients. The median of corticosteroids use was 11 (0–65) 
days and 2 (0–6) bolus of Metilaprednisolone > 250  mg have been 
received. Use of immunomodulator was at 73,1% of cases. Presence 
of multidrug-resistant bacteria or fungal microorganism in respiratory 
sample, blood, urine, rectal or nasal exudate was 29,4%, fungal micro-
organism in respiratory sample or blood was 21,8% and nosocomial 
bacterial infection was 41,1%. Global mortality was 30,2%, being this 
38,2% in patients who have presented a multidrug-resistant bacte-
ria or fungal microorganism and 48,9% in patients who developed a 
nosocomial bacterial infection. There has been a significant associa-
tion of use of antibiotherapy by > 5  days for both group, who have 
had a multidrug-resistant bacteria or fungal micro-organism (52,3% 
vs 25% RR 2,09 (1,25–3,49), as those that developed a nosocomial 
bacterial infection (53,9% vs 26,7% RR 2,01 (1,23–3,28), being also a 
significantly higher mortality in both groups, 38,2% vs 19,4% RR 1, 97 
(1,08–3,56) and 40,6% vs 17,1% RR 2,85 (1,58–5,14), respectively. No 
significant association of use of immunomodulator, long-term use of 
corticosteroids and bolus of Metilprednisolona has been seen in any 
of the groups. But, it should be notice, a trend of possible influence of 
prolonged use of corticosteroids (43,7% vs 30,4% RR 1,43 (0,74–2,77) 
and bolus of high dose (42,3% vs 38,2% RR 1,10 (0,67–1,81) in develop-
ment of nosocomial bacterial infection, although not significant.
Conclusion. The use of immunomodulators and corticosteroids, 
in patients with severe SARS-COV2 pneumonia, wasn’t associated 
with multi-resistant bacteria, fungal microorganism or nosocomial 
bacterial infections. However, the use of corticosteroids presents a 
non-statistical risk of nosocomial bacterial infections. Finally, being 
the coinfection rate in Covid-19 by bacteria, according to literature, 
low (3.5–14.3%), we are using prolonged antibiotherapy in 52% of 

patients. That point is important, given that it is significantly associ-
ated with both, multi-resistant bacteria or fungal and development of 
nosocomial bacterial infections, and being a higher mortality in these 
groups of patients. In this way, may be, we must replant the use of 
coritcoides at high doses and prolonged‐course, and in the same way, 
with empirical antibiotherapy.
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Introduction. The 2019 SARS-CoV-2 pandemic created significant 
pressures on intensive care services. One of the many challenges was 
rationalising the use of antibiotics in patients with suspected sec-
ondary bacterial infection due to the majority of patients showing 
diffuse pulmonary infiltrates and raised inflammatory markers. Procal-
citonin is a biomarker that, if measured at a level greater than 0.5 ng/
ml in acutely unwell patients suggests a bacterial infection is present 
(Schuetz et  al. 2019). In April 2020 NICE and local guidance did not 
advocate its routine use but encouraged centres to participate in data 
collection (National Institute for Health and Care Excellence 2020).
Objectives. We undertook a quality improvement project to ascertain 
the benefits of procalcitonin with regards to its antibiotic stewardship 
in COVID 19 patients.
Methods. A retrospective analysis of 80 COVID-19 patients in New-
cross Hospital Wolverhampton UK between March and June 2020 was 
performed. Patients were stratified into whether they had a procalci-
tonin measurement during their ICU Stay. Primary comparisons were 
made with regards to the duration of days during ICU admission when 
patients were on antibiotics.
Results. Routine procalcitonin levels were performed from April 
2020, leading to 56 patients having procalcitonin measurements and 
24 without. There was no statistical difference in the median (IQR) 
age [62 (16) vs 64.5 (16), p = 0.56]; APACHE II scores [17.0 (8) vs 16.5 
(6), p = 0.49] and number of days that patients were on antibiotics [11 
(11) vs 7.5 (11), p = 0.29] between those who did and did not have a 
procalcitonin measurement respectively. However patients who had 
a procalcitonin measurement had a significantly longer ICU median 
(IQR) stay [20 (15) vs 10 (11), p < 0.01] and when comparisons were 
made for the percentage of days during an ICU stay when a patient 
was on antibiotics, those who had a procalcitonin measurement had 
significantly fewer percentage of days on antibiotics [59.5% (49.25%) 
vs 100% (28.7%) p < 0.001].
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Had a Procalci-
tonin Measure-
ment

Didn’t have a 
Procalcitonin 
Measurement

Significance

Number 56 24 –

Age, Years + (IQR) 62 (16) 64.5 (16) p = 0.56*

APACHE II 
Score + (IQR)

17.0 (8) 16.5 (6) p = 0.49*

Number of days 
on antibiot‑
ics + (IQR)

11 (11) 7.5 (11) p = 0.298*

Length of Stay 
(Days) + (IQR)

20 (15) 10 (11) p < 0.01*

% of days during 
ICU admission 
on antibiot‑
ics + (IQR)

59.5% (49.25%) 100% (28.7%) P < 0.001*

*Comparisons were made with the Mann Whitney U Test + Date is pre-
sented with Median values and Inter Quartile Range in brackets

Conclusion. Routine measurement of procalcitonin levels were asso-
ciated with a significant reduction in the duration of antibiotic use in 
our intensive care unit. Further rigorous studies are required to inves-
tigate the potential benefit of procalcitonin on a broader scale for 
general ICU admissions with regards to antibiotic resistance and cost 
efficiency.
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Introduction. Preliminary reports suggest that viral reactivation and 
aspergillus infections may occur in critically ill COVID-19 patients (1).
Objectives. To evaluate the incidence and potential clinical complica-
tions of viral and fungal infections in critically ill COVID-19 patients.
Methods. This retrospective cohort study included all consecutive 
critically ill patients with a positive diagnosis of SARS-Cov-2 pneumo-
nia (positive nasopharyngeal or bronchial PCR and/or CT Scan images 
suggestive for COVID-19 infection) admitted between March and 
December 2020 in our Intensive Care Department.
Viral infection/reactivation was identified as a positive multiplex PCR 
on broncho-alveolar lavage or ELISA serologic test. Aspergillosis was 
detected by a positive galactomannan or PCR on bronchoalveolar 
lavage.
Data are presented as median (interquartile range) or number (per-
centage) and compared with Mann–Whitney or Fischer exact test.
Results. 202 patients were included. Viral infection/reactivation was 
observed in 51 patients (25%). Among the virus observed, cytomegal-
ovirus, and herpes virus (HSV 1 and 2 and HHV6) were the commonest. 
Aspergillosis was observed in 18 patients (9%), 14 (78%) of which also 
presented viral infection/reactivation.

There were no differences in age, comorbidities, use of immunosup-
pressive drugs before hospital admission and physiologic variables on 
ICU admission between patients without and with viral infection/reac-
tivation or aspergillosis.
Compared to patients without viral infection/reactivation, patients 
with viral infection/reactivation had an increased duration of mechani-
cal ventilation (38 (18–60) vs 18 (14–31) days, p < 0.001) and longer ICU 
length of stay (47 (25–70) vs 20 (11–38), p < 0.001), even though mor-
tality was not different (33 vs 22%, p = 0.20).
Aspergillus infection was also associated with increased duration of 
mechanical ventilation (45 (25–62) vs 18 (14–31) days, p < 0.001) and 
ICU length of stay (54 (37–100) vs 20 (11–38), p < 0.001) even though 
mortality was not different (29 vs 22%, p = 0.20). Interestingly, there 
was no difference in duration in mechanical ventilation, ICU length of 
stay and mortality between patient with viral infection coinfected or 
not by aspergillus.
Conclusion. Viral infection/reactivation and aspergillosis are frequent 
in severe COVID patients. Viral or aspergillus coinfections are associ-
ated with prolonged mechanical ventilation and ICU stay.

Reference(s)
1.	 1. Van Biesen S, Kwa D, Bosman RJ, Juffermans NP. Detection of Invasive 

Pulmonary Aspergillosis in COVID-19 with Non-directed Bronchoalveolar 
Lavage. Am J Respir Crit Care Med. 2020;202:1171–3

000918 
Impact of age, sex and ethnicity on specific and non‑specific host 
responses to the SARS‑CoV‑2 infection
A. Kulkarni1; T. Snow2; N. Arulkumaran2; M. Singer2

1Dept of Critical care, University college london, London, United 
Kingdom; 2Bloomsbury Institute of Intensive Care Medicine, University 
College London, London, United Kingdom 
Correspondence: A. kulkarni
Intensive Care Medicine Experimental 2021, 9(1): 000918

Introduction. As the pathobiology of COVID-19 is multifactorial, an 
integrated approach combining patient demographics, routine bio-
chemistry, and markers of specific and non-specific host immune 
response may provide important insights.1
Objectives. Differences in immune responses to COVID-19 may 
underpin sex-specific outcome differences. To understand whether 
this process might be a contributor to the pathophysiology, we 
examined sex differences in physiology, viral loads, SARS-CoV-2-spe-
cific antibody titres, and plasma cytokines on hospital admission in 
patients who had not received immunomodulatory therapies.
Methods. Demographic, clinical data, treatments and WHO COVID-19 
severity scale3 outcome data were collected from adult patients posi-
tive for COVID-19 within 5  days of hospital admission (n = 86). Com-
parison was made against healthy (n = 7) and infected asymptomatic 
(n = 11) volunteers. Serum samples were analysed for inflammatory 
mediator levels, SARS-CoV-2 antibody levels and pseudotype neutrali-
sation assays.
Results. Of 86 patients admitted, 44 patients had mild disease, 22 
progressed to critical illness, and 20 subsequently died in hospital. 
Patients who did not seroconvert at presentation had higher mortal-
ity than those who did (p = 0.025). Significant differences in serum 
cytokine levels were seen between survivors and non-survivors for 
IL-6 (p = 0.020), IL-10 (p = 0.032), and IP-10 (p = 0.030). Notably, 
male patients had higher cytokine levels than females but no dif-
ferences were seen with age or ethnicity. Advancing age (adjusted 
Hazard Ratio 1.064 (1.019- 1.112); p = 0.005), lower SpO2:FiO2 ratio 
(adjHR 0.994 (0.990- 0.998); p = 0.004), and days from symptom 
onset to hospital presentation (adjHR 0.85 (0.728- 0.993); p = 0.004) 
were independent predictors of mortality. (See Table 1)

https://www.nice.org.uk/guidance/ng173
https://www.nice.org.uk/guidance/ng173
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Total (n = 86) Female 
(n = 30)

Male (n = 56) p-value (Male 
vs. Female)

Age (yrs) 61 (48–73) 59 (42–72) 64 (49–73) 0.517

Symptoms to 
hospital (days)

7 (4–11) 7 (3–12) 7 (4–11) 0.771

SpO2:FiO2 ratio 438 (378–462) 454 (414–464) 433 (376–457) 0.133

RR 26 (20–32) 26 (19–32) 26 (20–35) 0.685

Temperature (°C) 37.5 (36.9–38.4) 37.5 (36.8–38.2) 37.6 (37.0–38.5) 0.544

Ct value 37 (32–40) 38 (33–40) 37 (32–39) 0.753

Diabetes mellitus 
(%)

18 (21%) 5 (17%) 13 (24%) 0.452

Hypertension (%) 30 (35%) 10 (33%) 20 (36%) 0.780

Creatinine 
(μmol/L)

88 (68–114) 68 (59–89) 97 (81–125) 0.001

CRP (mg/L) 114 (52–197) 74 (32–157) 126 (68–214) 0.030

Lymphocyte 
count

0.93 (0.62–1.36) 1.17 (0.64–1.84) 0.81 (0.56–1.25) 0.064

Neutrophil count 6.42 (4.40–9.08) 6.62 (4.47–
11.00)

6.30 (4.09–9.08) 0.412

Antibiotic use 
(%)

62 (72%) 21 (70%) 41 (75%) 0.625

Antiviral use (%) 2 (2%) 0 (0%) 2 (4%) 0.286

CPAP (%) 34 (40%) 9 (30%) 25 (46%) 0.165

Mechanical ven‑
tilation (%)

13 (15%) 3 (10%) 10 (18%) 0.317

Vasopressors (%) 14 (15%) 3 (10%) 11 (20%) 0.235

RRT (%) 3 (3%) 1 (3%) 2 (4%) 0.942

WHO < 6 (%) 43 (50%) 19 (63%) 24 (44%) 0.113

Hospital mortal‑
ity

20 (23%) 5 (17%) 15 (27%) 0.271

Table 1: Demographics and outcomes.
Conclusion. Many cytokines were more pronounced in males, 
explaining some of the marked sex variances in treatment responses 
noted in COVID-19 RCTs. Age and aggressive respiratory illness tra-
jectory but not seroconversion on hospital admission were mortality 
risk factors.
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Introduction. The COVID-19 pandemic has created an unprecedented 
and persistent demand for PPE as despite vaccination efforts there 
is still a lot of uncertainty about its protection against current and 
future variants. [1] When a new supplier of FFP2 mask was needed 
in March of 2021, a Dutch hospital performed preliminary tests on 
a sample of 33 Health Care Workers (HCWs) within the hospital to 
make an informed decision between 7 masks. This study performed 

quantitative fit tests to rank the masks, but also to compare them to 
the currently used FFP2 mask, surgical face masks and the compliance 
to EN149.
Methods. All masks were produced and certified in Western countries 
and obtained directly from the producer. Also, 4 of the 7 tested masks 
were approved by the infection prevention service before the test-
ing started. We chose to perform quantitative fit tests because of the 
absence of available Total Inward Leakage Test (TILT) facilities and the 
ability to get an objective and exact measurement of the performance 
of a mask, contrary to the qualitative fit test. An external company 
used a Quantitative Method Ambient Particle Counting (APC) with a 
TSI PortaCount model 8048 according to the Health and Safety Execu-
tive (HSE) INDG 479 to determine fit factor during 7 exercises by divid-
ing the concentration of particles outside and inside the mask. This 
is then converted (100/fit score = leakage%) and compared with the 
EN149: “at least 8 out of the 10 individual wearer arithmetic means for the 
total inward leakage shall be not greater than: 22% for FFP1, 8% for FFP2, 
2% for FFP3.” [2]
Results. In 5 of the 7 tested masks (71%) the norms for the EN149 
was not met, with a fail rate of 23–82%. A surprising amount of these 
masks failed to even pass the FFP1 threshold of 22% leakage, which 
means that in 14–50% of HCWs these FFP2 masks actually performed 
more like a surgical mask that had an average leakage of 25% in our 
study. Furthermore, HCWs wearing a failing brand had a 22% risk of 
having a fit score of 1 during at least one exercise. This means 100% 
leakage, with no measurable concentration difference whatsoever 
between inside and outside the FFP2 mask. If the mask passed the 
EN149 norm, this risk was diminished to 1,7%. Although both men and 
women are affected with poor fitting masks, woman are up to 90% 
more likely to fail the fittest, depending on the type of mask. Further-
more, we found from the questionnaires that if we were to rely solely 
on fit-checking alone, a self-test advised among others by NHS self-
assessment guidelines, HCWs would not have detected a little over 
half the failing masks.
Conclusion. This failing quality among FFP2 masks and the strong 
gender bias is not unprecedented in the literature. [3] [4] [5]. But 
this study shows to an ever greater extend exactly how unsafe the 
masks are for HCWs and especially women, despite certification. 
One factor is that the EN149 was originally developed in the ’90 for 
(burly) men in various industries and up to this day does not take 
into consideration that HCWs consist for up to 85% of women. [6] 
With one producer stating that one notified body is known to use 
only firefighters as test subjects. During conversations with several 
notified bodies we also found out that for the sake of productivity 
it is a longstanding industry standard to perform the TILT solely on 
a manikin, a Sheffield head that comes in one size only. This could 
account also for the male failing rate as we found that 74% of the 
lowest fit scores were obtained during movement.
A study analysed 5148 intubation of COVID-19 patients and found 
that female HCWs had a higher risk of contamination, with a haz-
ard ratio of 1.36 [7]. This has prompted the question whether the 
gendered PPE design can account for high infection rates in female 
healthcare workers following intubation, as there is no such biologi-
cal distinction in the general population [8]. The extend of the gen-
derd leakage found in this study supports this theory.
The certification requirements must be addapted to include manda-
tory fit tests on a variety of users. Meanwhile the safety of masks can 
be assessed by performing quantitative fit tests. If time of money 
is limited, a real-life check in 30  s while bending over, talking and 
moving the head up and down will detect 98% of failing masks in 
this study. Information to compare mask types can be found on a 
webpage where others may also choose to add their test results in 
order to help share and expand knowledge and keep each other 
safe: https://​www.​reusa​blema​sks.​nl/​testr​esults-​of-​ffp2-​masks.
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Introduction. Coronavirus disease 2019 (COVID-19) has been 
declared a pandemic in March 2020. Procalcitonin (PCT) is consid-
ered useful in predicting the likelihood of bacterial infection and is 
an emerging prognostic marker in COVID-19. Whether PCT can help 
the clinician in the decision of prescribing antibiotics at admission in 
COVID-19 patients is still unclear. An ICU protocol was developed and 
applied since early pandemic to clarify the potential role of PCT in anti-
biotic prescription.
Methods. We conducted a prospective cohort study in an ID-ICU of a 
tertiary hospital in Portugal. All consecutive critical COVID-19 patients 
admitted between April and December 2020 were included. Patients’ 
demographic characteristics, comorbidities and clinical data were col-
lected from individual medical records.
Results. During the study period, 119 patients with severe COVID-
19 were admitted to the ID-ICU. Of these, 98 patients had PCT values 
available for analysis. Sixty-five percent were male and mean age was 
65.4 years. The most frequent comorbidities detected were hyperten-
sion (65.3%), dyslipidaemia (53.1%), diabetes (39.8%), obesity (26.5%) 
and tobacco use (25.5%). The severity of the disease at admission 
was assessed through SAPS II (median 33.5, IQR 30.0–38.0), SAPS III 
(median 55, IQR 49.0–59.6) and APACHE II (median 18, IQR 16.0–18.6). 
Ninety-five patients (96.9%) developed respiratory failure, from which 
67.4% needed mechanical ventilation. Cardiovascular, renal and 
hepatic dysfunctions were also frequent (37.8%, 36.7% and 33.6%, 
respectively).
PCT levels were assessed during the first 72  h, median values were: 
0.24 mg/L (IQR, 0.08–0.62) at admission, 0.16 mg/L (IQR, 0.08 – 0.43) at 
24 h, 0.18 mg/L (IQR, 0.07–0.5) at 48 h and 0.16 mg/L (IQR, 0.07–0.32) 

at 72  h. The highest PCT (PCTmax) levels were less than 0.1  mg/L in 
26/98 (26.5%) patients and greater than 0.5  mg/L in 35/98 (35.7%) 
patients, suggesting low and high probability of bacterial infection, 
respectively. Bacterial co-infection was detected in 19/98 (19.4%) 
patients at admission, mostly pneumonia (94.7%). The majority of 
cases with PCTmax levels < 0.1  mg/L did not underwent antibiotic 
treatment (84.6%). In a logistic regression model, the decision against 
antibiotic prescription showed a significant relationship with PCTmax 
level (OR 0.5, 95% CI 0.36–0.85, p = 0.007), but not with CRP levels (OR 
0.99, 95% CI 0.98–1.0).
Conclusion. Multiorgan dysfunction syndrome was frequent in 
COVID-19 patients admitted in ICU. Bacterial co-infection at admission 
was detected in about 20% of our population. Low procalcitonin levels 
supports the decision of not prescribing antibiotics in severe COVID-
19 patients at admission, even in the presence of elevated inflamma-
tory markers, such as C-reactive protein.
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Introduction. The difficulty during pandemic to implementation 
measures to prevent Health care related infections, with prolonged 
ICU lenght of stay of severe SARS-CoV-2 patients treated with inmu-
nomodulatory drugs have been able to influence in an increase in 
rates of Ventilator associated pneumonia (VAP).
Objectives. To asses the incidence of VAP and to analyze outcome of 
this group of patients.
Methods. Retrospective, single-center case series of consecutive 
critically ill patients admitted in ICU of a community hospital with 
severe pneumonia caused by SARS-CoV-2. Time of study was one year. 
Patients with pulmonary aspergillosis and Non ventilated patients 
were excluded. VAP was define according to clinical suspicion plus 
bacterial positive cultures in bronchoalvelar lavage samples. Clinical 
features, ICU length of stay, microbiologic results and mortality were 
collected. Statistical analysis: Data were analyzed by IBM SPSS 24.
Results. 97 consecutive mechanically ventilated patients were included, 
to compare the two groups according to have VAP we have excluded 
the group of patients with pulmonary aspergillosis and other fungal iso-
lates (20 patients) (Table 1).

Comparative table according microbiological confirmed VAP

SARS COV 2 
Pneumonia

All patients 
n:97

Patients with-
out confirmed 
VAP n:50

Patients with 
confirmed VAP 
n: 27

Age (years) 63,71 ± 9,6 61,58 ± 10 64,7 ± 7,6

Gender (male/
female)

70/27 34/16 20/7

Prone Mechani‑
cal ventilation 
(%)

74,2% 56% 88,9%

APACHE II at 
admission

12,53 ± 6,7 12,2 ± 6 13,04 ± 7,3

SOFA at admis‑
sion

5,86 ± 2,9 5,4 ± 3,1 6,67 ± 2,9

ICU lenght of 
stay (days)

22,08 ± 17,5 16,9 ± 15,2 34,74 ± 23,3

Tracheostomy 46,4% 20% 81,5%
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Comparative table according microbiological confirmed VAP

SARS COV 2 
Pneumonia

All patients 
n:97

Patients with-
out confirmed 
VAP n:50

Patients with 
confirmed VAP 
n: 27

Haemofiltration 32% 18% 44,4%

Mortality (%) 63,91% 38% 66,7%

Table 2 shows bacterial etiology of VAP.

Gram-negative bacteria Gram positive bacteria

Klebsiella pneumoniae n: 3 Staphylococcus aureus methicillin 
resistant n:2

Stenotrophomonas maltophilia n:3 Staphylococcus aureus methicillin 
sensible n:2

Pseudomonas aeruginosa n:2 Other Gram positives: 2

Escherichia coli n:2

Acinetobacter baumannii n:1

Other Gram negatives n:6

Polimicrobial n: 4

Conclusion.

 	• 	 A high incidence of Ventilator associated pneumonia was observed 
in critically ill patients wit severe SARS-CoV-2 pneumonia.

	• 	 Ventilator associated pneumonia was associated with increased 
morbidity and mortality, most cases were caused by Gram negative.
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Introduction. Several studies documented a low incidence of bacte-
rial co-infection in patients with severe SARS-CoV-2 pneumonia com-
pared with other viral pneumonia. Despite in medical wards incidence 
is low, in Intensive Care Unit may be higher.
Objectives. The aim of the present study is to asses the incidence of 
pulmonary bacterial co-infection in critically ill patients.
Methods. Retrospective, single-center case series of consecutive 
critically ill patients admitted in ICU of a community hospital with 
severe pneumonia caused by SARS-CoV-2. Time of study was one 
year. Bacterial co-infection was define according to positive cultures 
in bronchoalvelar lavage samples performed within the first 48  h of 
ICU admission, or with positive urine Streptococcus pneumoniae or 
Legionella pneumophila antigen detection.
Medical history, age, ICU length of stay, procalcitonin and C-reactive 
protein levels, microbiologic results and mortality were collected. Sta-
tistical analysis: Data were analyzed by IBM SPSS 24 and quantitative 
variables were expressed as a mean ± standard deviation.

Results. 128 patients were included, most of them received previous 
ICU admission antibiotic therapy (67,9%). Table 1 shows clinical char-
acteristics of patients. Microbiologic confirmation was obtained in 11 
patients, 8,5%. Culture of bronchoalveolar lavage identified 6 Strepto-
coccus pneumoniae, in one case with urine Streptococcus pneumoniae 
antigen detection negative, 4 Staphylococcus aereus and one Haemo-
philus Influenzae. All patients with bacterial coinfection were intubated 
and underwent invasive mechanical ventilation. There were not differ-
ences in mortality. 

Clinical characteristics of patients

SARS COV 2 Pneumonia All patients n:128 Bacterial coinfection 
n:11

Age (years) 62,8 ± 10,4 60,8 ± 10,1

Gender (male/female) 89/39 7/4

Body mass index 30,11 ± 3,1 28,45 ± 2,9

Mechanical ventilation (%) 75,78% 100%

APACHE II at admission 11,51 ± 6,83 16,8 ± 6,6

SOFA at admission 5,63 ± 2,98 8,1 ± 3,7

ICU lenght of stay (days) 18,67 ± 17,61 19,2 ± 18,3

Leucocite count /% 
Neutrophil/%Linf

10,333,7 ± 5348,61 
/84,6%/10,3%

12,855 ± 5752
/89,8%/17,6%

PCR (mg/l) 186,9 ± 120,3 205,6 ± 71,4

PCT (ng/ml)

< 0,5 n/(%) 82/ 64,06% 5 /45,45%

0,5–1 n/(%) 9/ 7,03% 2/ 18,18%

> 1 n/(%) 37/ 28,9% 4/ 36,36%

Mortality (%) 50% 54,5%

Conclusion.

 	• 	 In our experience, bacterial co-infection in mechanically ven-
tilated patients with SARS-CoV-2 pneumonia is higuer than 
incidence described in less severe patients admitted in medical 
wards.

	• 	 Despite previous antibiotic therapy, Gram-positive organisms 
were found in one in ten mechanically ventilated patients with 
SARS-CoV-2 pneumonia.
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Introduction. Before the start of the COVID 19 pandemic, it was 
estimated that, in the face of a hypothetical pandemic scenario such 
as the one we are experiencing, up to 50% of health professionals 
would not comply with their work responsibilities for their own pro-
tection or that of their family members.
Objectives. For this reason, we set ourselves the objective of com-
paring the attitudes and beliefs of healthcare workers (HCW) at two 
moments, before and during the COVID 19 pandemic.
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Methods. Descriptive, cross-sectional and comparative study car-
ried out using a questionnaire—which was sent to healthcare pro-
fessionals in 2017, and during the week of March 20–27, 2020.
Results. 2 samples of HCW, one studied in 2017 (n = 258) and 
another in March 2020 (n = 969). In both, the majority are women 
(75.9% & 75.6%), aged between 30 and 50 years (57.7% & 53.1%) and 
living with their partner and children (37.2% & 43.1%). On the other 
hand, nurses were the most represented professionals in both sam-
ples (45.7% & 52.0%).
Regarding their beliefs, health professionals in 2020 were more 
confident that a vaccine would be developed to immunize them 
(72.6% vs 14.7% p = 0.000) as well as their access to it (63.9% vs 
52.7% p = 0.000). In 2017, HCW were more confident in having the 
appropriate protective equipment to prevent them from becoming 
infected (45.7% vs 12.1% p = 0.000).
Concerning attitudes, during a real health crisis situation, HCW seem 
more willing to take on tasks for which they haven’t been trained/
educated (42.0% vs 17.0% p = 0.000), they are predisposed to work 
more hours (83.9% vs 54.6% p = 0.000) and even do it in a different 
workplace (71.8% vs 44.1% p = 0.000).
However, before the pandemic, they considered a higher proportion 
that health professionals had a duty to care for the sick, even when 
there were high risks of infecting themselves or their family (74% 
vs 63.4% p = 0.001), than all health personnel had to work during 
the pandemic (78.2% vs 69.9% p = 0.008) and that workers should 
be allowed to refuse to work with infected patients (50.0% vs 31.7% 
p = 0.000)
However, before the pandemic, they considered a higher proportion 
that HCW had a duty to care or treat infected patients, even when 
there were high risks of infecting themselves or their family (74% 
vs 63.4% p = 0.001). In addition, they considered that all the HCW 
should be working during the pandemic (78.2% vs 69.9% p = 0.008) 
and that workers should be allowed to refuse to work with infected 
patients (50.0% vs 31.7% p = 0.000)
Conclusion.
1.	 HCW at the beginning of the pandemic were more confident in the 

development of a vaccine that would immunize them, but feared 
because they did not have the necessary protective equipment.

2.	 HCW, in a crisis situation, seem to be very committed to their work as 
they are willing to work longer hours, to do it in other work centers and 
to take on tasks for which they are not prepared/educated.
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Introduction. Overuse of antibiotics in the ICU is common (1). It has 
been estimated that up to 30% of all patients admitted to the ICU with 

presumed infection, and treated with antibiotics, are evaluated as not 
having an infection, or a very low likelihood thereof (2). Measuring 
antibiotic quantity is key in order to evaluate change or to compare 
antibiotic use in different settings and monitoring itself can lead to 
performance improvement and is an essential part of a antimicrobial 
stewardships (AMS) program.
Objectives. The purpose of the present investigation was to explore 
the use of antibiotics in Swedish ICUs in the years 2016–2018.
Methods. Daily Defined Doses (DDDs) of antimicrobials delivered to 
Swedish ICUs, 2016–2018, were retrieved from the Swedish pharma-
cies. From the Swedish Intensive Care Registry, we extracted data 
on number of patient admissions, occupied bed days and Simplified 
Acute Physiology Score (SAPS)-III.
Results. There was a similar rate of total DDDs per admission of (3.7, 
3.7, 3.8) and total DDDs per occupied bed days of (1.1, 1.2, 1.2) 2016–
2018 but with an approximate sevenfold difference of DDDs per occu-
pied bed days (0.6–4.1) between the ICUs.
The most used antibiotics were isoxazolyl penicillins (J01CF), penicil-
lins with betalactamase-inhibitors, mainly piperacillin/tazobactam 
(J01CR), third and 4th generation cephalosporins (J01DD + DE) and 
carbapenems (J01DH). Together these four classes accounted for 63% 
of all antibiotic use. There was a similar proportion of DDDs of all anti-
biotic classes over the three years except for aminoglycosides (J01GB) 
and co-trimoxazole (J01EE) where the DDDs were significantly lower 
2018 compared to 2016 (p = 0.03 and p = 0.04 respectively).
The use of carbapenems had a moderate positive correlation with 
mean SAPS3 score (r = 0.6, p = 0.01). This correlation was not present 
for penicillins with beta-lactamase inhibitors (J01CR).
Conclusion. Overall antibiotic use has remained similar in Swedish 
ICUs during the years 2016 – 2018. There is a large inter-ICU variation 
that is only in part explained by case-mix. The use of broad-spectrum 
antibiotics accounts for almost 50% of all DDDs.
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Introduction. Since the onset of the COVID-19 pandemic, there have 
been a number of studies examining bacterial super-infection in criti-
cally ill ventilated patients. Due to the typically prolonged periods of 
ICU admission, and excess capacity utilisation of critical care a pre-
sumption of increased hospital-acquired infection seems reasonable, 
a recent case-cohort study demonstrated increased risks of blood 
stream infection (BSI) in COVID-19 patients, particularly after 7 days in 
ICU (1). During the first wave, published literature suggested increased 
BSIs, particularly of Gram negative species, and association with cen-
tral venous catheter (CVC) BSI and placement > 7 days (2). We sought 
to determine our initial rates of CVCBSI in the first wave, and any 
significance on length of line placement or site. Following concerns 
raised in the literature of CVCBSI, we adopted a policy locally of man-
datory CVC changes at 7 days in COVID-19 ventilated patients. Follow-
ing this intervention we reviewed our adherence to the practice, and 
any effect seen on rates of line infection.
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https://doi.org/10.1177/00368504211003775
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Methods. We identified all ventilated COVID-19 patients admitted to 
our ICU within the first wave (March to May 2020) at our 24-bedded 
level 3 unit. We collected data on length and site of CVC placement; 
and patient length of stay from clinical information systems. Docu-
mented positive cultures were obtained from laboratory information 
systems, and reviewed for likely pathogenicity. Due to clinical govern-
ance nature of project; no formal ethical approval was required. Fol-
lowing the first wave, a unit policy of mandatory CVC line change at 
day 7 was introduced, and the same dataset collected on the second 
cohort (October 2020 to January 2021). We also assessed adherence 
to the new policy.

Results. 

Wave 1 Wave 2 p value

Total number of patients 41 102

Total number of CVCs 76 234

Overall rates of BSI (%) 22 12

BSI Pathogenic (%) 8 4 0.21

Median length of line 
placement (days)

9 7

% of infected lines per  
site of placement

Femoral 10%,  
IJ 24%

Femoral 9%,  
IJ 12%

% lines > 7 days 60 37

 <  = 7 days  > 7 days p value

WAVE 1 4% 4% 0.67

WAVE 2 2% 2% 0.73

COMBINED 5% 5% 0.79

Overall following policy change we demonstrated a reduction in over-
all line infections (pathogenic and likely contaminants). Our rates of 
infection in the first wave are similar with published literature (3). The 
most common infection seen in wave 1 was Enterococcus faecium, 
and wave 2 Klebsiella pneumoniae. Interestingly in both first and sec-
ond waves, we demonstrated no increased rates of CVCBSI in lines 
kept in longer than 7  days, suggesting other reasons for improved 
rates of infection in the second wave. Of note, higher rates of infection 
were seen in internal jugular (IJ) compared with femoral lines, though 
not statistically significant. Moderate adherence to line change policy 
was seen with overall reduction in median length of line placement.
Conclusion. In order to reduce CVCBSI in our second wave of COVID-
19 ventilated patients we successfully implemented a mandatory 
7  day line change policy. We demonstrated a reduction in CVCBSI 
overall, but this is not explained by length of line placement. Pos-
sible explanations include staff familiarity with condition, improved 
PPE/hygiene practice and/or more manageable surge capacity. The 
increased rate of infection seen in IJ lines may be related to proning 
practices.

Reference(s)
1.	 3. Rawson T.M., Moore L.S.P., Zhu N., et al. Bacterial and fungal co-infection 

in individuals with coronavirus: a rapid review to support COVID-19 
antimicrobial prescribing. Clin Infect Dis. 2020

2.	 2. Sturdy A., Basarab M., Cotter M., et al. Severe COVID-19 and healthcare-
associated infections on the ICU: time to remember the basics? J Hosp 
Infect. 2020 Aug; 105(4): 593–595

3.	 1. Buetti N, Ruckly S, de Montmollin E et al. COVID-19 increased the risk of 
ICU-acquired bloodstream infections: a case-cohort study from the multi 
centric OUTCOMEREA network. Intensive Care Med 47, 180–187 (2021)

001040 
Outcomes and Predictors of Surgical Site Infection after Cardiac 
Surgery: A Prospective Analysis
DSN. Luiz Alves1; VDM. Ana Paula1; C. Najara1; C. Beatriz2; FOC. Murilo3; L. 
Tomich1

1Infectious diseases, Hospital de Doenças Tropicais, Goiânia, Brazil; 2Inten‑
sive care, Orion—Business & Health Complex, Goiânia, Brazil; 3Intensive 
care, Hospital de Doenças Tropicais, Goiânia, Brazil 
Correspondence: L. Tomich
Intensive Care Medicine Experimental 2021, 9(1): 001040

Introduction. Surgical Site Infections (SSIs) after cardiac surgery 
increases morbimortality. This complication could be reduced by 
knowing risk factors.
Methods. All patients who underwent cardiac surgery from 2016–
2018 in a tertiary referral hospital in Brazil were included. All patients 
were visited in the postoperative period during hospitalization by the 
nursing team of the infection control commission for wound assess-
ment, also telephone call contact for post-discharge surveillance were 
performed after 30  days, 90  days and 1  year after each surgical pro-
cedure. Standardized data collection forms, containing demographic, 
surgical and clinical information were completed. Variables were 
assessed by infection status using parametric and non-parametric 
tests when applicable. Logistic and linear regression were applied to 
access risk factors for SSIs.
Results. A total of 99 patients were followed, predominantly male 
61(61.6%) with a median age of 60 years (16–89), 22 (22.2%) had dia-
betes, 68 (68.7%) had hypertension and 13(13.1%) had insufficiency 
cardiac congestive. Thereafter, 31(31.3%) had postsurgical compli-
cations; length of mechanical ventilation was average in 1.2-day 
(1–6); the body mass index average was 26.14(15–40); 82(82.8%) and 
12(12.1) patients used cefuroxime and cefazoline as surgical prophy-
laxis, respectively. We also found that 10(10.1%) had nosocomial 
pneumonia (4 were ventilator-associated pneumonia) and 18(18.2%) 
developed SSI, 9(50%) were superficial incisional infections, 4(22,22%) 
deep infections and 5(27.78%) were organ/space infections. Seven 
9(38,9%) patients had a microbiological diagnosis of SSI: Enterococcus 
faecalis (2), coagulase-negative staphylococci (1), Klebsiella pneumo-
niae (1), Pseudomonas aeruginosa (1), Streptococcus gallolyticus (1) and 
Streptococcus sanguinis (1). The average length of hospital stay was 
10.9 (2–76) days. Other variables are showed in Table. As a risk factor 
for the SSI, we found that the mean ICU stay of 7.1 days in the group 
with infection was statistically higher than 3.6 days in the group with-
out infection (p < 0.00), and patients with SSI had an 11 times higher 
chance of dying than patients without infection (OR 11.28; 1.88–67.59; 
p = 0.009).

VARIABLES Total INFECTION

No 
(n = 81)

Yes 
(n = 18)

OR CI 95% p

Age 60 (16–89) 59 (16–89) 64 (42–85) – 0.802

Average 
length of 
preopera‑
tive hospi‑
tal stay 
(days)

1.7 (0–41) 1.5 (0–31) 2.8 (0–41) – < 0.00

Extracor‑
poreal 
circula‑
tion time 
(min)

97.2 
(15–190)

99.9 
(15–190)

86.6 (46- 
180)

– 0.578

ICU length 
of stay 
(days)

4.3 (1–33) 3.6 (1–33) 7.1 (1–32) – < 0.00

Comorbidity 85 (85.8%) 68 (83.9%) 17 (94.4%) 3.25 0.39–
26.6

0.45
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VARIABLES Total INFECTION

No 
(n = 81)

Yes 
(n = 18)

OR CI 95% p

Adequate 
antibiotic 
prophy‑
laxis

84 (84.8%) 67 (82.7%) 17 (94.4%) 1.95 0.58–
6.41

0.29

Type of 
surgery: 
valve 
change

66 (66.7%) 52 (64.2%) 14 (77.8%) 1.95 0.58–
6.48

0.40

Elective 
surgery

90 (90.9%) 74 (91.3%) 16 (88.9%) 0.75 0.14–
3.98

0.66

Death 6 (6%) 2 (2.5%) 4 (22.2%) 11.28 1.88–
67.59

0.009

Conclusion. We found that the longer ICU stay significantly increases 
the probability of developing SSI carrying an increased risk factor of 
death. These findings should reinforce prevention strategies in order 
to reduce the disease burden.
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Introduction. The detection of carbapenemases in burn patients is of 
great benefit in identifying areas of carbapenemase carrying, imple-
menting measures to isolate carriers, and assisting in the choice of 
antibiotic therapy in case of sepsis.
Objectives. The goal of our work is to map the portage of carbapen-
emases in burnt patients hospitalized in our intensive care unit.

Methods. Prospective study conducted at The Burn Resuscitation Ser-
vice over the period (April 2018–December 2018). A PCR in the search 
for carbapenemse portage was performed in all patients admitted via 
emergency room or secondary transfer. The enzymes studied were 
VIM, NDM, OXA 48.
Results. During the study period, 221 patients were admitted, 
121had a PCR of which 53 were positive. PCR samples were realized 
2  days after admission (3  days after burn). Seventeen patients had a 
single carbapenemase, 11 had two, and 25 had three. The enzymes 
detected were VIM in 41 patients, NDM in 41 patients, and OXA 48 in 
32 patients. The distribution of these enzymes by region revealed the 
predominance of NDM/OXA48 in kairouan, and NDM/VIM in kasser-
ine. The main risk factors studied in our patients were prior antibiotic 
therapy, invasive procedures (vascular catheterization and mechanical 
ventilation) and a history of stay in intensive care unit. Twenty-nine 
patients (55%) had received prior antibiotic therapy; 30 patients (57%) 
were under mechanical ventilation; 31 patients (59%) had vascular 
catheterization and 11 patients (21%) had a history of stay in intensive 
care units.
Conclusion. The main carrying areas for carbapenemases have been 
identified: kairouan, Kasserine.
The main risk factors present in our patients were prior antibiotic ther-
apy, a stay in intensive care units and invasive procedures.
Efforts in terms of training regarding antibiotic prescriptions in burns 
are highly recommended.
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Introduction. Acute febrile illness (AFI) often presents as undiffer-
entiated fevers. Some AFI infections are more prevalent in tropi-
cal and subtropical regions; and are known as tropical fevers.A 
significant number of AFI patients require intensive care unit (ICU) 
admission. However, there is no established risk predictor of ICU 
admission of AFI patients.
Objectives. To identify the risk factors of ICU admission of Acute 
Febrile Illness patients admitted to Emergency Department (ED).
Methods. After ethics clearance and informed written consent, 
patients presenting to ED with AFI and age > 12 years were included 
in this prospective observational study. Exclusion criteria were: 
refusal to consent for study, pre-existing chronic organ dysfunction, 
presented to hospital for > 24  h. Details of history, physical exami-
nation findings, and investigation reports, SOFA and qSOFA scores 
were noted for all recruited patients at admission. The entire study 
population was divided into two groups based on whether ICU 
admission required or not. Risk factors of need for ICU admission 
were identified on the basis of binary logistic regression analysis.
Results. In this prospective study, n = 104 patients were recruited; 
the median (IQR) age was 25 (21–35) years and 58.7% cases were 
male. Most common diagnosis was Dengue (36.5%) followed by 
Vivax malaria (20.2%). Others were Scrub typhus (10.6%), Falciparum 
malaria (9.6%), Typhoid (6.7%) and Leptospirosis (4.8%). The aetio-
logical diagnosis could not be established in 11.5% cases. Among 
the 104 patients, 52 (50%) cases required ICU admission. A stepwise 
binary logistic regression model was consctructed with all vari-
ables associated with ICU admission at p < 0.05 and the model with 
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lowest Akaike information criteria was selected. Stepwise regression 
revealed that a model consisting of qSOFA, serum lactate and serum 
albumin level could predict ICU admission.

Regression analysis for ICUAdmission with selected variables in 
model 

Dependent:  
ICU_Admission

Not 
Required

Required OR (univari-
able)

OR (multi-
variable)

qSOFA 18.32 
(7.56–60.97, 
p < 0.001)

7.50 (2.74–
27.90, 
p < 0.001)

S_Lactate_
mmol_L

Mean 
(SD)

1.5 (0.8) 4.2 (3.2) 3.46 
(2.10–6.47, 
p < 0.001)

2.39 
(1.21–5.36, 
p = 0.019)

S_Albumin_g_
dL

Mean 
(SD)

3.6 (0.5) 2.6 (0.6) 0.06 
(0.02–0.14, 
p < 0.001)

0.19 
(0.04–0.78, 
p = 0.032)

MODEL FIT: χ2(3) = 96.73, p =  < 0.001 Pseudo-R2 = 0.67Number in data-
frame = 104, Number in model = 104, Missing = 0AIC = 55.4, C-statis-
tic = 0.967, H&L = Chi-sq(8) 4.76 (p = 0.783)

Final Risk Score = 1.33 + (2.02 * qSOFA) + (0.87 * Lactate) + (− 1.64 *  
Albumin)
At a cutoff of Final Risk Score ≥ 0.461, it predicts ICU Admission with 
a sensitivity of 94%, and a specificity of 92%.The area under the ROC 
curve for predicting ICU admission was 0.967 (95% CI: 0.934–1).
Limitation: The tropical fever is a syndrome involving heterogene-
ous group of patients, and the risk factors of ICU admission may vary 
in different diseases.
Conclusion. Admission qSOFA, baseline serum lactate level with 
serum albumin level are useful predictor of ICU admission in AFI 
patients.
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Introduction. Changes in life expectancy, associated with an increase 
in the burden of comorbidities, have changed the profile of critically ill 

patients. This phenomenon intensified during the covid-19 pandemic, 
when the scarcity of resources, the increase in demand and the lack 
of screening tools led many services to collapse. Thus, there was an 
emergency need to search for existing and validated prognostic tools 
that could be adapted to this new clinical context.
Objectives. To assess the accuracy of commonly used scores in deter-
mining ICU outcomes in critically ill COVID-19 patients.
Methods. Retrospective cohort of secondary data from medical 
records from a general intensive care unit from Brazil, which included 
all covid-19 infected patients between April 2020 to May 2021. Results 
were described using mean ± standard deviation or frequency (per-
centage). To assess the accuracy of the Modified Frailty Index 11 it was 
used the area under the ROC curve, the optimal cut-off points for the 
continuous variables were determined with the Youden’s criteria. To 
assess the model calibration, the Hosmer–Lemeshow test was used.
Results. There were included 195 patients, mean age was 59 ± 15.1, 
there was a prevalence of males 118 (60.5%), and the overall ICU mor-
tality was 23.1% with a mean unit length of stay of 12.3 ± 12.5  days. 
The mean Charlson comorbidity index was 1.0 ± 1.4 and it had an 
AUROC of 0.72 (95%CI 0.65–0.78; p < 0.0001). The mean SAPS3 score 
was 51.4 ± 11.9, 53 (48.6%) with an AUROC of 0.77 (95%CI 0.71–0.83; 
p < 0.0001). Also, the mean MFI-11 score was 0.11 ± 0.11, and its area 
under roc curve was 0.73 (95%CI 0.66–0.79; p < 0.0001). The ACIS, a 
score developed by our research group, had a mean value of 5.5 ± 3.5, 
and an AUROC of 0.73 (95%CI 0.67–0.80; p < 0.0001). There were 99 
(50.7%) patients who needed mechanical ventilation and 69 (35.4%), 
vasoactive drugs.

Conclusion. All scores analyzed in this study were fairly accurate, but 
insufficient to be used in the intensive care routine in the context of 
covid-19.
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Introduction. There is a strong scientific rationale to investigate the 
therapeutic potential of inhaled nebulised unfractionated heparin 
(UFH) for patients with COVID-19. UFH has antiviral, anti-inflamma-
tory, and anticoagulant properties relevant to SARS-CoV-2 infection. 
In pre-pandemic clinical trials, nebulised UFH limits lung injury pro-
gression and the development of ARDS and accelerates recovery in 
patients with, or at risk of, acute respiratory distress syndrome.
Objectives. To determine the safety and efficacy-potential of 
inhaled nebulised unfractionated heparin (UFH) in the treatment of 
hospitalised patients with COVID-19.
Methods. Retrospective, uncontrolled multicentre single-arm case 
series of hospitalised patients with laboratory-confirmed COVID-
19, treated with inhaled nebulised UFH (5000  IU 8-hourly, 10000  IU 
4-hourly, or 25000 IU 6-hourly) for 6 ± 3 (mean ± SD) days. Outcomes 
were APTT before treatment (baseline) and highest-level during treat-
ment (peak), and adverse events including bleeding. Exploratory effi-
cacy outcomes were oxygenation, assessed by SpO2 to FiO2 (S/F) ratio 
and FiO2, and the WHO modified ordinal clinical scale (MOCS).
Results. 98 patients were included. In patients on stable prophylactic 
or therapeutic systemic anticoagulant therapy but not receiving thera-
peutic UFH infusion, APTT levels increased from baseline of 34 ± 10 s 
to a peak of 38 ± 11  s (p < 0.0001). In 3 patients on therapeutic UFH 
infusion, APTT levels did not significantly increase from baseline of 
72 ± 20 to a peak of 84 ± 28  s (p = 0.17). Two patients had serious 
adverse events: bleeding gastric ulcer requiring transfusion; thigh 
haematoma; both were on therapeutic anticoagulation. Minor bleed-
ing occurred in 16 patients, 13 of which were on therapeutic antico-
agulation. The S/F ratio, the FiO2 and the MOCS worsened before and 
improved after commencement of inhaled UFH (change in slope, 
p < 0.001).
Conclusion. Inhaled nebulised UFH in hospitalised patients with 
COVID-19 was safe. Although statistically significant, inhaled nebu-
lised UFH did not produce a clinically relevant increase in APTT (peak 
values in the normal range). Exploratory analyses showed a significant 
improvement in oxygenation. Urgent randomised evaluation of nebu-
lised UFH in patients with COVID-19 is warranted and several studies 
are currently underway.
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Introduction. Evidence suggests short course antibiotic therapy 
is non-inferior and causes fewer adverse events than long course 
therapy in multiple settings [1,2]. We believed variation existed 
between clinicians in the antibiotic durations they prescribed. We 
performed a survey to assess disparities between clinical practice and 
recommendations.
Objectives. To assess current prescription practice and barriers to tri-
aling short course antibiotic therapy of 2–3 day duration in common 
uncomplicated infections (community acquired pneumonia [CAP], cel-
lulitis, intra-abdominal infection [IAI], urinary tract infection [UTI]).
Methods. An online survey was distributed to doctors, nurses and 
allied health professions who prescribe antibiotics.
Results. 157 responses were acquired in January 2021: 77% special-
ist doctors, 19% doctors in training. 50% of respondents worked in 
Adult Critical Care. Prescription guidance was sought from local trust/
practice guidelines in 87% of respondents, 66% after consultation with 
microbiology and 67% from previous experience.
Current Prescription Practice
Current antibiotic prescriptions for common infections are shown in 
Table 1.
Table 1. Duration of antibiotic prescription (days) with diagnosis

CAP Aspira-
tion 
Pneu-
monia

IAI Uncom-
plicated 
cellulitis

Uncom-
plicated 
UTI 
(male)

Uncom-
plicated 
UTI 
(female)

Recom‑
mended 
duration 
(days)

5 [3] 0 4 [4] 5–7 [5] 7–10 [6] 3 [7]

No of 
Respond‑
ents

157 157 156 157 157 157

Number com‑
pliant with 
Recom‑
menda‑
tions n (%)

115 
(73.2)

13 (8.7) 3 (1.9) 129 (82.2) 48 (34.3) 115 (73.2)
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Persistent symptoms despite antibiotics in CAP led to 5% of respond-
ents prescribing a second course of the same antibiotic, 50% prescrib-
ing a different antibiotic and 15% stopping antibiotics. The remainder 
decide on their actions depending on patient condition, microbiology 
advice or laboratory test.
Short (2–3 day) course Prescriptions
77% of respondents said that a 2–3 day course of antibiotics within a 
trial setting was satisfactory for managing CAP and 65.8% in response 
to Controlled IAI. Reluctance to trial this duration of treatment in the 
remainder was due to concern about perceived or lack of published 
evidence suggesting community equipoise.
In such a trial, 70% and 58% would be willing to follow study protocol 
with signs/symptoms of persistent CAP or intra-abdominal infection 
respectively. 17% would revert to usual practice with either diagnosis. 
The remainder would review treatment based on clinical condition or 
consult trial teams.
Triggers to cease antibiotics in controlled IAI included Inflammatory 
Markers (CRP/WCC/Procalcitonin), or advice from specialist services 
(Surgery/Microbiology).
Conclusion. Current duration of antibiotic prescription for uncompli-
cated infections is not in accordance with current recommendations 
in up to 98%.
The majority of respondents had a desire for short-course 2–3 day pre-
scriptions but concern about evidence base. Clinical trials to confirm 
safety and effectiveness of 2–3  day course antibiotics for uncompli-
cated infection with robust protocols and monitoring are required.
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Introduction. COVID-19 is a respiratory illness caused by an emerged 
virus SARS-CoV-2. The clinical features of this disease can range from 
asymptomatic infection to severe pneumonia. Like other viral patho-
gens, SARS-CoV-2 may predispose severe patients to bacterial coinfec-
tion. Data on infectious complications in critically ill COVID-19 patients 
are scarce.
Objectives. To determine the frequency and predictive factors of sec-
ondary infections in critically ill COVID-19 patients.

Methods. This was a retrospective study of patients hospitalized with 
severe COVID-19 from March 10th, 2020 to January 10th, 2021, in a 
medical intensive care unit. Were considered secondary infections 
occurring 48 h after hospital admission until death or discharge. Uni-
variate analysis and multivariable logistic regression were used to ana-
lyze the associated factors with secondary infections.
Results. During the study period, 113 patients with positive RT-PCR 
COVID-19 were included. Patients’ characteristics were: mean age, 
64 ± 11  years; male, 80(70.8%); Median SAPS II on admission, 29[24–
36]; Median SOFA on admission, 3[2–4]; invasive mechanical ventila-
tion (IMV), 67(60.4%); Median IMV duration, 4[0–10]; vasopressors use, 
63(54.3%) and steroids use, 96(86%). The median length-of-stay was at 
10[6–14] days. The overall mortality rate was 56.6%.
Overall, 40(35.4%) patients developed secondary infections. Patients 
with secondary infections had significantly longer duration of IMV 
(10[6–14] vs 0[0–4] days, p = 0.000), longer length of ICU stay (13[10–
16] vs 7[4–11] days, p = 0.000) and higher mortality rate (85% vs 41%, 
p = 0.000).
Ventilator Associated Pneumonia was the most common nosocomial 
infection 22(19.5%) followed by infected atelectasis 15(13.3%) and 
Central-venous-catheter-infection 9(8%). The most common organism 
was Acinetobacterbaumanni (n = 16).
Risk factors independently associated with secondary infection were 
length-of- ICU stay (RR 1,15 95%CI [1.04–1.27]; p = 0.006) and NIV fail-
ure (RR 7.8, 95%CI [1.56–39]; p = 0.012).
Conclusion. Patients hospitalized with severe and critical COVID-19 
pneumonia had a high Frequency of secondary infections. At multi-
variable analysis, length of ICU stay and NIV failure were identified as 
independent risk factors for secondary infections.
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Introduction. COVID-19 is a respiratory illness caused by a newly 
emerged viral pathogen, SARS-CoV-2 coronavirus. Some reports have 
shown that COVID-19 patients are predisposed to develop secondary 
infections. While co-infection is a common phenomenon in other viral 
illnesses, data regarding secondary infections in COVID-19 is scarce.
Objectives. To assess the profile of secondary infections and pattern 
of antibiotic use in critically ill COVID-19 patients.
Methods. This was a retrospective study of patients hospitalized with 
severe COVID-19 from March 10th, 2020 to January 10th, 2021, in a 
medical intensive care unit. Were assessed clinical and microbiological 
features of ICU-acquired infections.
Results. A total of 113 patients with confirmed SARS-CoV-2 were 
included. Invasive mechanical ventilation (IMV), 67(60.4%); Mean IMV 
duration, 9 ± 2  days; Central-venous-catheter (CVC), 69(61%); Mean 
CVC duration, 6 ± 4  days. The median length-of-stay was at 10[6–14] 
days. The overall mortality rate was 56.6%.
Forty(35.4%) patients developed 45 episodes of nosocomial infections. 
Infection occurred after a median of 3[2–6] days of ICU admission. 
Ventilator-associated-pneumonia 22(19.5%), with density incidence 
rate estimated at 35 VAP/1000 ventilator days, was the most com-
mon nosocomial infection, followed by infected atelectasis 15(13.3%) 
and Central-venous-catheter-infection 9(8%) with density incidence 
rate estimated at 21 CLABSI/1000 catheter days. Among 224 sam-
ples, the most predominant were blood samples 159(71%) followed 
by endotracheal aspirates 29(13%), central venous catheter cultures 
21(9.3%) and others 15(6.7%). Among the bacterial isolates (n = 35), 
Acinetobacterbaumannii, 16(55.1%) was the most common pathogen, 
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followed by Klebsiella pneumoniae, 6(20.7%), and Pseudomonas aerugi-
nosa, 4(13.7%).
Most patients with COVID-19 received antibiotics prior to ICU admis-
sion, 75(64.7%). During hospitalization, 64(55%) patients had received 
at least 2 antibiotics and 5(4.4%) patients had received 5 antibiot-
ics. The main antibiotics used were Imipinem, 50(44.2%); Amika-
cin, 40(35.9); Vancomycin, 33(29.2%) and Colimycin, 33(29.2%). The 
median duration of antibiotics use was 7[3–10]days.
Conclusion. Secondary infections are common in critically ill COVID-
19 patients. Measures aiming at reducing secondary infection are nec-
essary to provide adequate critical care to those patients.

001123 
Profile and predictors of outcome in covid‑19 disease: 
a retrospective cohort study
P. Parhad1; A. Jindal2; A. Galhotra3; N. Nagarkar4; AK. Behera5

1School of Public Health, All India Institute Of Medical Sciences,Raipur, 
Bhilai, India; 2Pediatrics, All India Institute of Medical Sciences, Raipur, 
India; 3Community and family medicine, All India Institute of Medical Sci‑
ences, Raipur, India; 4Otorhinolaryngology and head and neck surgery, All 
India Institute of Medical Sciences, Raipur, India; 5Pulmonology, All India 
Institute of Medical Sciences, Raipur, India 
Correspondence: P. Parhad
Intensive Care Medicine Experimental 2021, 9(1): 001123

Introduction. Central India remains an epicenter of Covid-19 in the 
country. Profile and predictors are important aspects to correlate with 
comorbidity in Covid-19 patients. The assessment of these records are 
highly valuable to understand and characterize the outcomes of dis-
ease in different age groups.1–4
Objectives. To assess the clinical profile and predictors of outcome in 
COVID-19 patients.
Methods. We assessed Profile, Predictors & Comorbidities in Covid-
19 patients admitted to All India Institute of Medical Sciences, Raipur 
(C.G) which is a tertiary care health care institute of Central India. This 
retrospective study was performed from 19th March 2020 to 31st 
December 2020. Data of 5552 subjects who were hospitalized for 
Covid-19 disease had been collected in this study using WHO validated 
case record form. The records of < 14 years and Brought dead patients 
have been excluded from the study. Demographic, epidemiological, 
clinical profile, predictors, and outcome data were obtained. Analysis 
of age, sex, epidemiological factors, signs and symptoms, comorbidi-
ties, and laboratory parameters were evaluated. IBM SPSS version 26 
was used for data analysis and Pearson’s Chi-square test, Mann–Whit-
ney U test, Univariate and Multivariate logistic regression models were 
fitted to quantify the risk and predictors of mortality from Covid-19.
Results. Five thousand five hundred and fifty two patients > 14 years 
of age (< 40 yrs, 38.38% and > 40yrs, 61.62%) were included. 71.24% 
were males. Clinical findings elicited fever (41.30%) and Cough 
(40.20%) as the predominant symptoms in patients. Comorbidi-
ties elicited hypertension (29.70%), chronic cardiac disease (5.80%, 
including congenital heart disease excluding hypertension), diabetes 
(25.40%), chronic kidney disease (4.34%), thyroid disorder (5.39%), 
obesity, (0.31%), cancer (1.57%), liver disease (0.95%), chronic neuro-
logical disease (1.10%), asthma (1.87%) respectively. 47.51% had one 
or the other Comorbidities. Five hundred fifty nine patients (10.07%) 
died. In multivariate logistic regression model, Age (> 40  years, OR: 
5.33, 95% CI 1.70–16.70), Obesity (102.53, 7.02–1496.06), Leucocytosis 
(6.63, 3.25–13.49) Lymphopenia (10.16, 3.08–33.51), Thrombocytope-
nia (3.93, 1.77–8.70), and Ferritin levels > 1000 ng/ml (4.67, 1.99–10.97) 
were found significantly associated with mortality.
Conclusion. Our findings suggest that individuals > 40  years and 
Obese patients have an increased risk of in-hospital mortality follow-
ing COVID-19, Hypertension and Diabetes are the main Comorbidities 
present. Also, Leucocyte count, Lymphocyte, Platelet count, and Ferri-
tin levels could be considered high risk and poor prognostic predictors 
in COVID-19 patients.
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Introduction. Mediterranean Spotted Fever (MSF) remains endemic 
in Mediterranean region with Portugal having one of the highest 
incidences. The incidence of severe cases of this global and seasonal 
zoonosis is increasing.
Objectives. This retrospective study aims to reevaluate the disease 
clinical picture of patients with MFS admitted to the intensive care 
unit (ICU) of a tertiary hospital in the North of Portugal between 
2017–2019.
Methods. Laboratory confirmation were obtained (serological and/or 
through direct isolation through nucleic acid amplification test). Three 
seronegative cases were also included due to its typical clinical pres-
entation and epidemiologic context.
Results. From 2017 to 2019, out of the 30 patients admitted for MSF, 
9 (30%) were in our ICU, between June and October, with Septem-
ber being the month with highest incidence. The mean age was 75 
(51–87) years and 55.5% (5/9) were male. The most prevalent comor-
bidities were diabetes mellitus and arterial hypertension; two patients 
were alcoholic. The most common symptoms at admission were fever 
(100%), confusion/obtundation (77,7%), gastrointestinal symptoms 
(44,4%), arthalgias and/or myalgias (44,4%). Eight patients (88,8%) had 
maculopapular erythema and a “tache noir” injury was identified in 5 
(55,5%). Only 4 had the classical triad (44%). Regarding acute sever-
ity scores and organ dysfunction, the mean SOFA score was 11 (6–20) 
and mean APACHE score was 23 (14–42). All patients had hematologi-
cal dysfunction and 7 (77,7%) had associated coagulopathy; 6 needed 
vasopressor support (66.6%), 5 (55,5%) had to be invasively venti-
lated and 3 needed renal replacement therapy (33,3%). One patient 
had disseminated intravascular coagulation and two had confirmed 
meningoencephalitis. Concerning antibiotic approach, all patients 
were treated with doxycycline for, at least, 7  days, combined with 
cephalosporins and/or quinolones due to serologic confirmation delay 
and, in two cases, due to disease recognition delay (> 48 h). Mortality 
rate was 22,2% with one patient having a fulminant course of disease 
(deceased in the first 24 h after admission).
Conclusion. Despite its rarity and frequent favourable evolution, it is 
not accurate to consider MSF as a benign disease since it can evolve 
with multiple organ failure and need of invasive organic support, 
with higher mortality. Awareness of this disease in endemic regions 
is essential for an early diagnosis since initial manifestations may be 
nonspecific or atypical. As directed antibiotic therapy is the corner-
stone of MFS treatment, empirical therapy should be initiated as soon 
as possible. Despite the impossibility to identify risk factors associated 
with mortality due to our small casuistic, we hope this study contrib-
utes to its prompt future diagnosis and adequate treatment.
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Introduction. COVID-19 patients hospitalized in the intensive care 
unit (ICU) mainly present acute respiratory distress syndrome (ARDS) 
and are prone to various complications. They require deep sedation 
and muscle paralysis due to high respiratory drive.
Objectives. At a certain time period, some patients hospitalized in a 
18-bed ICU that was exclusively for COVID-19 patients, suddenly pre-
sented bilateral dilated nonreactive pupils. We aimed to evaluate this 
condition and to find any causative effect.
Methods. Based on the fact that these patients received increased 
dose of thromboprophylaxis because of the high risk of thrombosis, 
we first investigated any possible cerebrovascular event. In case this 
was excluded, we reviewed the drugs that the patients were receiving 
and that could cause bilateral mydriasis.
Results. Seven patients were identified presenting bilateral dilated 
nonreactive pupils on December 2020 and on April 2021. Their mean 
age was 66 ± 7 years and the majority of them (6) were female. They 
were admitted to the ICU due to acute respiratory failure (pO2/FiO2 
110 ± 33), with mean APACHE II and SOFA scores on admission 15 ± 2 
and 7 ± 2 respectively. During the first few days of their hospitalization, 
70% of them were placed in prone position. Mydriasis was noted at a 
mean time of 14 ± 7 days from admission. A transcranial doppler ultra-
sonography (TCD) was subsequently performed in all patients and 3 
out of 7 underwent head computed tomography (CT). The results of 
all the above examinations were negative for any brain pathology. By 
meticulous investigation to the patients’ medications, we noticed that 
all of them were receiving the neuromuscular blocker, rocuronium. 
Moreover, December and April were the 2  months that there was 
shortage of cisatracurium, which is the neuromuscular blocking agent 
that we routinely use and which had been replaced by rocuronium. 
The patients with mydriasis had been receiving rocuronium in con-
tinuous infusion for 5 ± 3 days. In three patients, rocuronium infusion 

was stopped and the pupils gradually decreased in size and became 
reactive to light. Unfortunately, all patients eventually died due to sep-
tic shock, after being hospitalized for 21 ± 7 days in the ICU.
Conclusion. Pupil monitoring is important in COVID-19 patients, who 
are at high risk for thrombotic events. Clinicians should pay special 
attention to all the drugs administered to these patients. Continuous 
infusion of rocuronium can cause bilateral fixed and dilated pupils and 
mislead clinicians.
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Introduction. Almost 10% of COVID-19 patients in Portugal were 
critical (1, 2), with prolonged Intensive Care Unit (ICU) length of stay 
and high mortality.(3) The analysis of pre-ICU patients profile and 
treatment-related aspects may identify individuals at increased risk for 
post-ICU mortality (4).
Objectives. To assess risk factors of hospital mortality among adult 
COVID-19 critically ill patients.
Methods. All adult COVID-19 patients admitted at 3 ICU in Portugal, 
from March 2020 to February 2021, were included based on their 
medical records. Pre-ICU health state was defined by the Charlson 
Comorbidity Index (CCI) (5) score considered as low (up to 1) or high 
comorbidity (≥ 2). Severity of critical illness was assessed by the pre-
dicted risk of hospital death (Simplified Acute Physiology Scores-2) 
(6,7). The need of organ support during ICU stay defined organ dys-
function. Infection, sepsis and septic shock were classified based on 
clinical evaluation.
Results. Table  1. Characteristics of ICU-treatment and patients 
(n = 231).

Sociodemographic and pre-ICU state of health
Age, year—median (IQR) (n) 67.0 (57.0–74.0) (231)

Age ≥ 65 yr—n/total n(%) 135/231 (58.4)

Female—n/total n(%) 80/231 (34.6)

High comorbidity—n/total n(%) 163/206 (79.1)

Obesity—n/total n(%) 69/206 (33.5)

SAPS II—median (IQR) (n) 33.0 (22.0–44.0) (231)

Sepsis or septic shock at ICU admission—n/total 
n(%)

6/231 (2.6)

Organ dysfunctions during ICU stay
Need of invasive mechanical ventilation (IMV)—n/

total n(%)
115/206 (55.8)

Need of vasopressor (VPS)—n/total n(%) 98/204 (48.0)

Need of renal replacement therapy (RRT)—n/
total n(%)

23/200 (11.5)

Need of blood/blood products transfusion—n/
total n(%)

29/200 (14.5)

Nosocomial infection—n/total n(%) 93/201 (46.3)

Sepsis—n/total n(%) 14/200 (7.0)
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Septic shock—n/total n(%) 37/200 (18.5)

Length of ICU stay, d—median (IQR) (n) 9 (3.0–19.0) (231)

Length of hospital stay, d—median (IQR) (n 
assessed)

18 (10.0–36.0) (203)

ICU mortality—n/total n(%) 42/231 (18.2)

Hospital mortality—n/total /n(%) 60/224 (26.8)

IQR = interquartile range (p25–p75).
Using a logistic regression forward stepwise selection method, we 
identified the incidence of septic shock during ICU-stay (Odds ratio 
[OR] = 10.25; p < 0.001), high comorbidity at ICU admission (OR = 6.54; 
p = 0.034) and age > 65 years (OR = 2.64; p = 0.050) as the best, inde-
pendent and statistically significant predictors of hospital mortality. 
Variables not included in the model were SAPS II, obesity, need of 
IMV, RRT, VPS, blood/blood products transfusion and the incidence of 
nosocomial infection and sepsis at ICU stay.
Conclusion. A high hospital mortality rate was observed among criti-
cally ill adult COVID-19 patients. Age > 65 years, septic shock and high 
comorbidity were identified as main predictors of hospital mortality. 
Further research on predictors of mortality among critically ill COVID-
19 patients could improve patient stratification and support decisions 
regarding clinical management.
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Introduction.: COVID-19 has caused 2.95 million of death because 
of ARDS and hyperinflammation. IL-6 blockers(Tocilizumab) have also 
been tried in the treatment of hypoxic patients. There are conflicting 

results for the treatment of Tocilizumab, especially timing of treat-
ment. We evaluated the effect of Tocilizumab administration timing 
in COVID-19 patients in ICU on mortality and mechanical-ventilation 
(MV) duration.
Methods. A retrospective series of 219 COVID-19 patients that admin-
istered to two intensive care units (VKV-Amerikan Hospital and Koc 
University Hospital) between March 2020–2021 were analyzed. Toci-
lizumab was administered to patients who needed oxygen therapy 
and had fever with increased C-reactive protein value. The outcome 
measures were MV duration and mortality. Patients were divided into 
four groups according to timing of administration. 1-Pre-ICU-group: 
received Tocilizumab in the ward. 2-HFNC-group: during ICU stay with 
High Flow Nasal Cannula (HFNC) 3-NIMV-group: during non-invasive 
ventilation in ICU. 4-MV group: received Tocilizumab while intubated.
Results. 219 patients were included; (140 Male, 79 Female), 110 
patients received Tocilizumab therapy.

Num-
ber of 
patients

Median MV-
duration(day)

Mortality-rate

Pre-ICU 45 4.2 %24

HFNC 16 1 %0

NIMV 27 5 %37

MV 22 18,2 %50

Not received 109 8,5 %39

Of these 110 Patients; 45 treated Tocilizumab therapy in pre-ICU 
period, 16 patients during HFNC, 27 patients during NIMV, and 23 
patients while on MV. Overall mortality was 38.8% in patients who did 
not receive Tocilizumab and 28.8% in patients received Tocilizumab. 
Mortality was 24% in pre-ICU, 0% in HFNC, 37%in NIV, 50%in IMV. Sec-
ondary infection rate was recorded as 53.7% and 58.5% in patients 
who didn’t receive and received Tocilizumab respectively.
Conclusion. Our series showed statistically significant results, prior 
to initiation of MV of Tocilizumab administration had mortality rate of 
%18, which lower than administration during mechanical ventilation, 
%42. Furthermore, no statistically significant results could be shown in 
secondary infection rate.
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Introduction. Central India remains an epicenter of Covid-19 in the 
country. Profile and predictors are important aspects to correlate with 
comorbidity in Covid-19 patients. The assessment of these records are 
highly valuable to understand and characterize the outcomes of dis-
ease in children.
Objectives. To describe the clinical characteristics of children and ado-
lescents admitted to tertiary care hospital with confirmed COVID-19.
Methods. We assessed Profile, Predictors & Comorbidities in Covid-
19 patients admitted to All India Institute of Medical Sciences, Raipur 
(C.G) which is a tertiary care health care institute of Central India. 
This prospective study was performed from 19th March 2020 to 31st 
December 2020. Data of 292 subjects who were hospitalized for 
Covid-19 disease had been collected in this study using WHO vali-
dated case record form. The records of > 16 years patients have been 
excluded from the study. Demographic, epidemiological, clinical 
profile, predictors, and outcome data were obtained. Analysis of age, 
sex, epidemiological factors, signs and symptoms, comorbidities, and 
laboratory parameters were evaluated. IBM SPSS version 26 was used 
for data analysis and Pearson’s chi-square test, Mann–Whitney U test, 
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Univariate and Multivariate logistic regression models were fitted to 
quantify the risk and predictors of mortality from Covid-19.
Results. Two hundred and ninety two patients < 16  years of age 
(age range 2  days-15  years) were included. 178 were males. Clini-
cal findings elicited fever (11.64%), Cough (10.27%) and running 
nose (7.87%) as the predominant symptoms in patients. Comor-
bidities was seen in 11.98% of kids including malignancy (2.05%), 
chronic pulmonary disorders (2.05%), chronic neurological disor-
ders (1.71%), chronic haematological disorders (1.36%), liver disease 
(1.03%), diabetes (0.34%), chronic kidney disease (0.34%), obesity, 
(0.34%), asthma (0.34%), Immunodeficiency disorders (0.34%) and 
IEM (0.34%) respectively. Admission to the PICU was significantly 
associated with higher C-reactive protein, CPK-MB levels and plate-
let counts (P < .05 for all). Patients in the PICU were more likely to 
require high-flow nasal cannula (P = .0001) and Remdesivir was not 
used in any one. Severe sepsis and septic shock syndromes were 
observed in 9 (6%) patients in the PICU. Acute respiratory distress 
syndrome was observed in 20 (83.3%) PICU patients, all required 
invasive mechanical ventilation for a median of 5  days. Of the 24 
patients in the PICU, 18 (75%) were discharged home, and 6 (25%) 
patients died. The median pediatric intensive care unit length-of-
stay was 6 days. Patients with comorbidities were older and comor-
bidities were independently associated with the need for invasive 
mechanical ventilation (OR 4.2; 95% CI, 1.67–17.12; p = 0.01).
In multivariate logistic regression model, Leucocytosis (6.63,3.25–13.49) 
Lymphopenia (10.16,3.08–33.51), Thrombocytopenia (3.93,1.77–8.70), 
and Ferritin levels > 1000  ng/ml (4.67,1.99–10.97) were found signifi-
cantly associated with mortality.
Conclusion. We describe a higher than previously recognized rate of 
severe disease requiring PICU admission in pediatric patients admitted 
to the hospital with COVID-19. Age less than 1 year was not associated 
with a worse prognosis. Our findings suggest that children having leu-
kocytosis, lymphopenia, thrombocytopenia and high Ferritin levels could 
be considered high risk and poor prognostic predictors in COVID-19 
patients.
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Introduction. In Europe, first-wave COVID-19 patients apparently had 
higher in-hospital mortality than second-wave patients (1). Pre-ICU 
patient characteristics and treatment-related aspects may explain dif-
ferent risks for post-ICU mortality between the first and second waves 
(2).

Objectives. To assess differences in the profiles and management of 
patients with COVID-19 admitted at the Intensive Care Unit (ICU) in the 
two pandemic waves and their impact in all-cause hospital mortality.
Methods. We retrospectively collected data from all adult patients 
with COVID-19 diagnosed in three hospitals in Porto, Portugal, from 
March 2020 to February 2021. Pre-ICU state of health was assessed 
using the Charlson Comorbidity Index (CCI) (3) considered as low 
(score 0 to 1) or high comorbidity (≥ 2). Severity of critical illness was 
assessed by the predicted risk of hospital death (Simplified Acute 
Physiology Scores 2) (4). Sepsis or septic shock were considered 
according to medical evaluation. We considered the first COVID-19 
wave spanned from March 2020 to May 2020, while the second wave 
spanned from October 2020 to February 2021.
Results.
Table 1. Characteristics of patients, treatment and outcomes.

1st Wave 
(n = 104)

Period between 
waves (n = 32)

2nd Wave 
(n = 95)

P*

Sociodemographic and Pre-ICU state of health

Age, year—median 
(IQR) (n)

68.0 (59.2 – 76.0) 
(10—4)

70.5 (55.7–78.0) 
(32)

66.0 (56.0–72.0) 
(95)

0.045

Age ≥ 65 yr—n/total 
n(%)

63/104 (60.6) 22/32 (68.8) 50/95 (52.6) 0.233

Female sex—n/total 
n(%)

39/104 (37.5) 12/32 (37.5) 29/95 (30.5) 0.300

High comorbidity—n/
total n(%)

77/92 (83.7) 18/24 (75.0) 68/90 (75.6) 0.200

Obesity—n/total n(%) 28/92 (30.4) 6/24 (25.0) 35/90 (38.9) 0.310

SAPS II—median (IQR) 
(n)

35 (22.0–45.0) 
(104)

34.5 (23.2–45.0) 
(32)

30 (22.0–39.0) 
(95)

0.074

Sepsis or septic shock 
at ICU admission—n/
total n(%)

3/104 (2.9) 0/32 (0) 3/92 (3.2) 0.910

Treatment during ICU stay

Need of invasive 
mechanical ventila‑
tion (IMV)—n/total 
n(%)

57/91 (62.6) 12/24 (50.0) 46/91 (50.5) 0.100

Need of vasopressor—
n/total n(%)

49/89 (55.1) 11/24 (45.8) 38/91 (41.8) 0.074

Need of renal replace 
therapy—n/total n(%)

9/85 (10.6) 1/24 (4.2) 13/91 (14.3) 0.459

Length of ICU stay, d—
median (IQR) (n)

6 (2 – 19) (104) 10 (5.2 – 21.2) (32) 9 (5.0 – 19.0) 
(95)

0.094

ICU mortality, n—n/
total n(%)

23/104 (22.1) 4/32 (12.5) 15/95 (15.8) 0.343

Hospital mortality, n—n/
total (%)

32/103 (31.1) 7/31 (22.6) 21/90 (23.3) 0.230

*Comparing only the first and second COVID-19 waves. IQR = inter-
quartile range (p25–p75).
In the first wave, although non-significant, there was a trend for 
patients being older, having higher comorbidity index and higher dis-
ease severity. There was also a clear trend for higher IMV use, lower 
length stay and higher all-cause ICU and hospital mortality in the first 
wave.
Conclusion. There were clinically relevant differences between the 
first and second pandemic waves regarding ICU COVID-19 patient pro-
file, management and mortality.
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Introduction. COVID-19 obese patients have higher rates of hospi-
talisation and Intensive Care Unit (ICU) admission. To date, studies on 
whether obesity influences the outcome of patients once admitted to 
ICUs have yielded equivocal results.
Objectives. We aimed to compare the characteristics and outcomes 
of obese and non-obese COVID-19 patients admitted to an Infectious 
Diseases ICU (ID-ICU) dedicated to COVID-19 critically ill care during 
2020.
Methods. We have conducted a retrospective analysis on 117 out 
of 144 confirmed COVID-19 cases who were admitted to our ICU 
between March and December 2020 and for whom data on Body 
Mass Index (BMI) was available. Proven COVID-19 required a positive 
SARS-CoV-2 nucleic acid amplification test on a respiratory sample. In 
accordance with World Health Organization (WHO), obesity was con-
sidered if patient’s BMI ≥ 30 kg/m2.
Results. In the final analysis, 117 patients were included. Mean (± SD) 
BMI was 28.6 ± 5.8 with 39 patients (33.3%) being obese. Mean age 
(± SD) was 59 ± 16 in obese patients and 65 ± 14 years in non-obese. 
Considering gender, among women 53.3% were obese and among 
men 20.8% (p < 0.001). Mean (± SD) APACHE II, SAPS II and SAPS III 
scores were 16.37 ± 5.58, 30.68 ± 15.87 and 53.41 ± 14.41, respectively. 
Thirty- eight (97.4%) obese patients had at least one comorbidity 
(other than obesity) with hypertension (71.8%), dyslipidaemia (59%) 
and diabetes mellitus (43.6%) being the most frequent ones. Median 
time from symptom onset to ICU admission was 8 days in both obese 
and non-obese. Thirty-five obese patients (89.7%) presented respira-
tory dysfunction, but cardiovascular, hepatic and renal dysfunction 
were also common (28.2%, 41.0% and 28.2%, respectively). Nineteen 
obese patients (48.7%) received corticosteroids, 12 (30.8%) hydroxy-
chloroquine and 4 (10.3%) remdesivir. None received tocilizumab. 
Twenty-two (57.9%) obese and 20 (61.5%) non-obese patients were 
treated with invasive mechanical ventilation (IMV). BMI of patients on 
IMV was not statistically different from patients treated with non-inva-
sive ventilation (95% CI −  0.39; 3.98, p = 0.106). In our cohort, noso-
comial infections occurred in 31.3% patients. IMV patients that had 
secondary bacterial infections had a higher mean BMI (95% CI 0.54; 
6.18, p = 0.02). In a multivariable analysis using logistic regression, 
BMI (OR 1.13, 95% CI 1.01–1.26) was independently associated with 
bacterial infections in IMV patients. Median time on IMV was 16 days 
(IQR, 9–22) in obese and 13 days (IQR, 8–18) in non-obese individuals 
(p = 0.231), and mortality 13.2% and 15.4%, respectively (p = 0.969). 
Non-survivors BMI was not statistically different from survivors (95% CI 
-2.25; 3.85, p = 0.607).
Conclusion. In this cohort of critically ill patients with COVID-19, 
obesity was an independent risk factor for bacterial infection in 
IMV patients but was not associated with statistically significant 

differences in IMV needs, duration of mechanical ventilation and all-
cause mortality.
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Introduction. Ventilator-associated pneumonia (VAP) remains one 
of the most common nosocomial infections in the intensive care unit 
(ICU), contributing to increased mortality and morbidity and leading 
to prolonged duration of mechanical ventilation (MV) and ICU stay. 
The current data on correlation between SARS-CoV-2 pneumonia and 
incidence of VAP are limited and a wide range of incidence values has 
been reported.
Objectives. We intended to identify and compare VAP incidence in 
one ICU, using the same prevention strategies, before and during the 
corona virus disease (COVID-19) pandemic. We aimed to understand 
and determine the correlation between SARS-CoV-2 pneumonia and 
VAP incidence and also identify the most commonly VAP associated 
microbiological agents in COVID-19 patients.
Methods. In this retrospective study we analysed all admitted adult 
patients requiring MV for more than 48 h during two periods, between 
April 2019 and March 2020 (before our first COVID-19 patient admis-
sion) and between April 2020 and March 2021. For VAP diagnosis we 
used clinical, radiological and microbiological criteria.
Results. In the study’s first period 88 patients were included, with a 
median age of 69 and predominantly male (61.4%). The VAP inci-
dence was 8% and the average duration of MV was 9 days, with VAP 
diagnosis on average at day 6 of MV. In the second period 90 patients 
were included (37 patients with SARS-CoV-2 pneumonia at admission, 
53 patients admitted for other causes). The median age was 67, the 
patients were predominantly male (62.2%). The VAP incidence was 
34%, higher than the incidence in the first period, the average dura-
tion of MV was 11 days with VAP diagnosis on average at day 8 of MV.
During the second analysed period the VAP incidence in patients 
admitted for SARS-CoV-2 pneumonia was statistically superior than 
in patients requiring MV for other causes (p < 0.001). 74.2% of all VAP 
diagnosis in this period were related to patients with SARS-CoV-2 
pneumonia. Among 37 patients admitted for SARS-CoV-2 pneumonia 
62.2% had a VAP diagnosis, on average at day 9 of MV. In this group 
the median duration of MV was 16 days. The most commonly isolated 
microorganism in COVID-19 patients VAP was Klebsiella pneumoniae 
(35.5%), followed by Staphylococcus aureus (25.8%) and Enterobacter 
aerogenes (6.5%).
Conclusion. VAP incidence increased in MV patients during the 
COVID-19 pandemic and it was related to SARS-CoV-2 pneumonia. 
Critically ill patients with SARS-CoV-2 pneumonia requiring MV had a 
superior VAP incidence than patients requiring MV for other causes. 
Gram‐negative bacilli were the VAP leading causative pathogens in 
patients requiring MV due to SARS-CoV-2 pneumonia.
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Introduction. Tocilizumab is a humanised monoclonal antibody 
against the Interleukin 6 (IL6) receptor. Following the RECOVERY and 
REMAP-CAP trials NHS England has commissioned tocilizumab for use 
in severe COVID-19 infection.1,2 IL6 influences various immune func-
tions involving both innate and adaptive immunity, recognition of 
pathogens, immune cell differentiation, plasma cell growth and immu-
noglobulin production.
It has been established that tocilizumab causes immunosuppression 
and an increased risk of serious infection with long term use in rheu-
matoid arthritis. 3–5 However, the risk of secondary infections with its 
short-term use in critically ill COVID 19 patients is less certain.
Objectives. To compare the incidence of CLABSI between critically ill 
COVID-19 patients treated with tocilizumab and those who were not.
Methods. Retrospective analysis of patients admitted to critical care 
testing PCR positive for COVID 19 and ultimately requiring invasive 
ventilation. Patients treated with Tocilizumab (8  mg/kg) within 48  h 
of ITU admission were compared with those not treated. The primary 
outcome measure was incidence of CLABSI within the first 28 days of 
ITU admission. The centres for disease control and prevention (CDC) 
definition of CLABSI was used for this study.
Results. There were 50 patients identified meeting the inclusion cri-
teria, of which 32 were treated with tocilizumab and 18 were not. 
The risk of developing CLABSI was significantly higher in those who 
received tocilizumab compared to those who did not (40.6% vs. 11.8%; 
p = 0.037). The two groups showed no difference between the mean 
age (51.5  years vs. 50.4  years) or Charlson Comorbidity Index (1.9 vs. 
1.6 points). Additionally, the mean APACHEII scores on admission were 
no different between the group treated with tocilizumab and the 
group who were not (12.2 points vs. 12.8 points). However, the group 
treated with tocilizumab had a mortality rate of 56.3% compared to 
82.3% in the group not treated with tocilizumab although this was not 
statistically significant (p = 0.068).
Conclusion. Tocilizumab use causes immune suppression. This likely 
increases the risk of CLABSI for critically ill patients with COVID-19 
requiring invasive ventilation. It has, however, also been demon-
strated to provide a significant survival benefit 1,2. For patients treated 
with tocilizumab in critical care clinicians should have increased 
vigilance for CLABSI, especially given that tocilizumab also supresses 
inflammatory markers such as c-reactive protein, neutrophil count and 
procalcitonin6.
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Introduction. Many airway infections result from a bacterial superin-
fection either subsequent to, or concurrent with, an ongoing upper 
respiratory tract viral infection.
The examples include the role of influenza virus in bacterial pneumo-
nia [1] and the fact that “viral colds” predispose to bacterial rhinosinus-
itis in both adults and children [2].
Overall, the average bacterial co-infection in patients with severe influ-
enza is estimated to be 20–30%. Moreover, bacterial co-infection has 
been linked to disease severity and increased mortality [2].
Fearing the same outcomes in COVID-19 patients, many start empiri-
cal antibiotics, assuming co-infection. This raises concerns regarding 
antimicrobial resistance and treatment failure, particularly, in Intensive 
Care Unit (ICU) environment.
Objectives. Evaluate bacterial co-infections in COVID-19 patients, 
determine microbiological etiology, as well as clinical impact in 
COVID-19 natural evolution.
Methods. Descriptive, retrospective and observational study con-
ducted in a tertiary hospital, from March to May 2020. All patients with 
confirmed COVID-19 admitted in ICU were included. Patients under 
18 years of age were excluded. The statistical analysis was performed 
by using IBM—SPSS®, v.27.
Results. From 49 patients admitted at ICU due to severe COVID-19, 38 
were assumed to have a bacterial co-infection and 13 even presented 
with more than a single co-infection.
Most co-infected patients were male (n = 23; 60.5%), with 68 years-old 
in median and only seven were active or past smokers. Smokers did 
not have an increased risk of co-infection [Odds ratio (OR) 2.258 (Confi-
dence Interval—CI—95% 0.247–20.650, p = 0.471)].
Bacterial pneumonia was the most common infectious complication in 
ICU patients admitted due to COVID-19 affecting 34 (69.4%) patients, 
followed by urinary tract infection in 13 (26.5%) and bacteremia in five 
(10.2%) patients.
Piperacillin/tazobactam was the most frequently used empirical anti-
biotic (n = 15; 39.5%), followed by amoxicillin/clavulanate (n = 11; 
28.9%).
Microbial isolation was possible in 20 (52.6%) cases and E. coli was the 
most frequently encountered pathogen (n = 9). Nine (23.7%) patients 
had been infected by multi-resistant microorganisms including two 
(5.3%) by carbapenemase-producing Enterobacteriaceae.
Overall, co-infection was associated with higher hospital mortality 
(n = 22; 57.9%) in patients admitted due to severe COVID [OR 13.750 
(CI 95% 1.595–118.531, p = 0.017)]. When conducting logistic regres-
sion, multivariate analysis determined that both age (p = 0.037 OR 
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1.004–1.149) and co-infection (p = 0.033mOR 10.814 CI 1.209–96.767) 
were independent risk factors for mortality. While no patient without 
co-infection died in the ICU, co-infected patients presented a mortality 
of 55.3% (p = 0.001).
Conclusion. Bacterial co-infection is a common complication of viral 
airway infections which also seems to be true regarding severe COVID-
19. According to our data, smokers do not seem to have increased risk 
of bacterial co-infection once infected with SARS-CoV-2. Microbiologic 
findings revealed 23.7% of co-infections by multirresistant organisms. 
Finally, co-infection had a major role on hospital mortality.
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Introduction. The incidence and microbiological profile of superin-
fections in patients with coronavirus disease (COVID)-19, as well as 
their time course from the first wave to subsequent waves is not well 
known.
Objectives. To describe the incidence and etiology of infections in 
patients with COVID-19 admitted to the ICU, and their change over 
time from the first wave (March 7, 2020 to April 30, 2020, period 1) to 
subsequent waves (May 1, 2020 to March 31, 2021, period 2).
Methods. We retrospectively analyzed prospectively collected data 
of patients admitted to the intensive care unit (ICU) of our institu-
tion with the diagnosis of COVID-19. Inclusion criteria was admission 
because of acute respiratory failure due to COVID-19, positive RT-qPCR 
test for SARS-CoV-2, and requirement of mechanical ventilation. Exclu-
sion criteria were transfer to another hospital before ICU discharge. 
Information pertaining their demographic characteristics, results of 
cultures of diagnostic samples as well as diagnoses of infections (ven-
tilator associated pneumonia [VAP]; primary [PriBact], secondary [Sec-
Bact] or catheter-related bacteremia (CathBact); urinary tract infection 
[UTI]), diagnosed according to commonly accepted criteria was col-
lected (ref.1). Only the first episode of each infection was considered 
for analysis. The primary outcome variable was ICU mortality. Categor-
ical and quantitative variables were compared by the Chi square test 
and the Student’s t test, respectively. Data are n and percentage, or 
means ± SEM. A p value < 0.05 was considered statistically significant. 
The study was approved by the IRB.
Results. Patients in period 1 (n = 112) and period 2 (n = 102) were 
64.6 ± 1.0 vs. 63.9 ± 1.3  years of age (p = 0.152), SAPS III score 
51.4 ± 0.8 vs. 53.7 ± 0.9 (p = 0.354), male sex 79 (70.5%) vs. 75 (73.5%) 
(p = 0.650), ICU mortality 38 (33.9%) vs. 33 (32.4%) (p = 0.995), hos-
pital mortality 43 (38.4%) vs. 35 (34.3%) (p = 0.885), respectively. 
The incidence of infections in periods 1 and period 2 were, respec-
tively: patients with at least one episode of infection 53 (47.3%) vs. 
60 (58.8%) (p = 0.101); VAP 12 (10.7%) vs. 30 (29.4%) (p = 0.001); 
CathBact 24 (21.4%) vs. 20 (19.6) (p = 0.866); SecBact 8 (7.1%) vs. 14 
(13.7%) (p = 0.122); PrimBact 12 (10.7%) vs. 8 (7.8%) (p = 0.492); ITU 20 

(17.9%) vs. 25 (24.5%) (p = 0–245). The most common microorganisms 
(number of positive cultures / total number of isolates [percentage of 
isolates], during period 1 and period 2, respectively) were: VAP, P. aer-
uginosa 1/12 (8%) vs. 8/30 (27%) (p = 0.191), and S. aureus 0/12 (0%) vs. 
6/30 (20%) (p = 0.579); CathBact, S. epìdermidis 12/24 (50%) vs. 14/20 
(70%) (p = 0.300); SecBact, E. faecalis 3/8 (38%), 3/14 (21%) (p = 0.752); 
PriBact, E. faecalis 6/12 (50%) vs. 2/8 (25%) (p = 0.514); ITU, E. faecalis 
8/20 (40%) 7/25 (28%) (p = 0.396).
Conclusion. Mechanically ventilated patients with COVID-19 admit-
ted to the ICU during the first vs. subsequent epidemic waves did not 
differ in severity or ICU mortality. Significantly more cases of VAP were 
diagnosed during period 2 as compared to period 1, probably due 
to more frequent sampling. The most frequent microorganisms were 
P. aeruginosa and S. aureus in VAP, and E. faecalis in primary and sec-
ondary bacteremia. We could not prove based on our results a change 
in the microbiological profile form the first to subsequent epidemic 
waves.
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Introduction. Covid19 is a serious infective condition caused by the 
new coronavirus SARS-CoV-2, but less than 20% of the cases evolve 
into a severe critical illness characterized by interstitial pneumonia, 
which may turn into ARDS and multi organ failure. The role of any 
predisposing or prognostic factors are still in discussion; major car-
diac complications are reported in several patients, possibly leading to 
death.
Objectives. To determine whether high sensitivity cardiac troponin I 
(hs-TnI) levels, during ICU hospitalization, are predictive of mortality 
in patients with COVID-19. We believe that troponin can be a useful 
biomarker of disease progression and worse prognosis in COVID-19 
patients.
Methods. We performed an observational, retrospective and descrip-
tive study that includes 100 random patients admitted to the HUVN´s 
ICU with Covid19 during the pandemic (October/2020 to Decem-
ber/2021) and had at least one cardiac troponin determination during 
the ICU admission period.
We collected and analyzed data with SPSS program in terms of 
descriptive statistics. Even with this small sample, the study’s popula-
tion follows a normal distribution, so we use the mean and standard 
deviation for quantitative variables and absolute and relative frequen-
cies for qualitative variables.
Results. The mean age of the included patients was 61.27 (SD 13), 
26% of them were women and 74% men. Regarding the most preva-
lent comorbidities: diabetes mellitus in 33%, hypertension in 53%, 
chronic kidney disease in 7%, ischemic heart disease 11%, chronic 
obstructive pulmonary disease in 8%, obstructive sleep apnea in 9%, 
and immunosuppression due to different etiologies in 8% of the cases. 
Total mortality in the ICU was 32%, which corresponds to an APACHE 
II score at admission of 10.98 on average (SD 5.3), SOFA at admis-
sion 4.09 (SD 1.8). The highest cardiac troponin level during admis-
sion was in averaged 2870 but with a highly variable range, most of 
the data being below 500 pg/ml. A mortality analysis was performed 
according to the level of troponins (categorized into intervals) and we 
found that the highest death rate was in the group of determinations 
below 500 pg/ml (it was also the largest group by far, 86 patients and 
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mortality 32%). Hypothesis contrast tests were not performed due to 
the small number of patients in the other groups.
Conclusion. Even though it has being described in previous studies 
that an increase level of hs-TnI is associated with elevated mortality 
and disease progression in patients with COVID-19, we were not able 
to address adequately this issue because of our limited sample sized 
and lack of patients with higher troponin levels. In terms of descriptive 
statistics, this study may suggest that other baseline characteristics 
have the most influence in the outcomes.
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Introduction.
Objectives. Trying to build a predictive model admitted on ICU 
because of respiratory afection due COVID-19.
Methods. Survey of prospective cohorts of coronavirus patients 
admitted to ICU at the Hospital Universitario de Jaén, Hospital San 
Agustín de Linares, Hospital Infanta Margarita de Cabra y Hospital de 
la Serrania Ronda.
Continuous variables are expressed as median (25th percentile, 75th 
percentile) and qualitative variables with absolute and relative fre-
quencies. The Mann Whitney U was used for comparison of continu-
ous variables, X2 for qualitative variables, and logistic regression for 
multivariate analysis. P < 0.05 was considered statistically significant 
(e.s).
Results. From the 73 studied patients, 72 were alive on the third day. 
We could have coticed that mortality was better predicted at this time 
than on the day of admission.
The average age was 62 (58,71) years old, at the moment of the admit-
tance APACHE II was 13 (11,16) points, SOFA 6 (3,8) points. Ont the 
third day SOFA was 7 (5,9 points) and the difference in SOFA between 
the first and third day was 0.5 (0.3) points, (p < 0.001).
There was statistically significant relation with the number of lym-
phocites on the third day and with APACHE II at the admittance 
and with the SOFA on the third day, but not with the SOFA at the 
admittance.
An attempt was made to evaluate the relationship with mortality by 
categorizing these variables and to reach this, classification trees 
were used. 29.2% of the patients had a SOFA score < 6 points on the 
third day and their mortality was 9.6% vs 51% of the 51 in which it 
was > 6 points, (p = 0.001). On the third day, 27 patients had < 600 lym-
phocytes on the third day and 66.7% died and 22.2% of the 45 who 
had > 600 lymphocytes (p < 0.001). 16 patients had an APACHE-II < 11 
at admission and their mortality was 6.3% and in 56 it was > 11 points 
and their mortality 48.2% (p = 0.002).
The model with logistic regression was: SOFA on the third day > 6 
points vs < 6 points OR: 11.66 (1.97–68.95) and Lymphocytes (less than 
or equal to 600 vs more than 600) OR: 7.34 (2.02–26.61) and APACHE 
II (greater than or equal to 11 points vs less than 11 points) OR: 15.46 
(1.53–155.97); constant: − 5.59. The area under the ROC curve for this 
model was 0.852 (0.765–0.938) and correctly classifies 79.17% of the 
patients.

Patients with SOFA on the third day greater or equal to 6, APACHE II 
at the admittance greater or equal to 11 points and les or equal to 600 
lymphocites on the third day (N = 20) had higher predicted mortality, 
according to the described modelo of 80.96%, being the observed 
mortality the 80%. And there were 7 patients withouth any of that 
features (SOFA on the third day < 6 points, APACHE-II at the admit-
tance < 11 points and lymphocites on the third day > 600) and in these 
one the predicted mortality was 3.7% and the observe done 0%.
Conclusion. In patients admitted on ICU, mostly of those with respi-
tatory pathology due COVID-19 on the third day were alive. In that 
momento it is posible to build a predictive model given the APACHE-II 
on admission, the SOFA on the third day and the number of lympho-
cytes. The model has high discrimination and is easy to apply.
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Introduction. Bacterial identification using standard bacterial cultiva-
tion can be significantly improved by applying matrix-assisted laser 
desorption ionization-time of light mass spectrometry (MALDI-TOF 
MS). This new technology makes it possible to quickly identify bacte-
ria by measuring the mass and charge of various molecules, compo-
nents of a bacterial cell. Conventional diagnostic methods are slower 
and more demanding, and it is possible that this method significantly 
speeds up and facilitates the process of identifying bacteria, gaining 
thus more positive results.
Objectives. During the COVID-19 pandemic, a large number of doc-
tors and nurses from the surgical intensive care unit were directed 
towards the treatment of COVID-19 patients and were replaced by 
new staff. Rapid staff changes may contribute to an increased inci-
dence of infections in the ICU. Simultaneously with the onset of the 
pandemic, in the tertiary hospital in Osijek, Croatia, microbiological 
diagnostics with MALDI-TOF technology began. More accurate diag-
nostics, and increased staff mobility within the ICU can contribute to 
an increased number of positive samples.
Methods. The ethics committee approval was obtained for this ret-
rospective study. During 2019 and the first three months of 2020, a 
3891 MB sample was sent for MB analysis from the intensive care unit, 
i.e. skin swabs, wounds swabs, tracheal aspirates, urine and blood cul-
tures, and other samples. In the period after April 2020, MALDI-TOF 
technology was introduced into microbiological diagnostics, which 
analyzed 1838 microbiological samples. The aim of this study was to 
compare the frequency of isolation of pathogenic bacteria and ICU 
mortality in these 2 periods.
Results. The ratio of emergency patients increased from 44.6% in 
2019 to 66.9% in 2020. During the 2019  year out of 3891 samples 
were taken, the number of sterile samples was 74.6% in 2019. In the 
2020 year, out of 1838 samples, 75.6% were sterile (n.s. P = 0.41). The 
total number of Acinetobacter Baumanii isolates decreased from 290 
(7.4%) to 106 (5.8%, P = 0.019), Pseudomonas strains increased from 
3.0% to 4.2% (P = 0.024), and Proteus sp. fell from 1.56% to 0.87% in 
2020, P = 0.032). The total number of Staphylococcus aureus strains 
isolates decreased from 2.9 to 2.2%. A small number of bacteria previ-
ously not recognized were isolated using MALDI-TOF, such as Delftia 
acidovorans, and Leclercia adecarboxylata. Mortality increased from 
14% to 17.9% in the ICU during the pandemic period.
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Conclusion. The use of MALDI-TOF did not confirm a higher ratio of 
pathogenic bacteria in isolates taken from surgical ICU patients after 
the onset of the COVID-19 pandemic. Mortality in ICU was increased 
but was not associated with microbiological isolates. It was probably 
due to other comorbid patients’ conditions, and most likely due to a 
higher ratio of emergency patients.
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Introduction. The prevalence rate of bacterial secondary infec-
tions among critically ill patients with SARS-CoV-2 infection is scarce. 
Viral pneumonia is known to be related with bacterial nosocomial 
infection.1
Objectives. Assess the rate of bacterial secondary infection and report 
the most common microorganisms involved in patients admitted to 
the ICU for severe SARS-CoV-2 pneumonia.
Methods. Monocentric, descriptive observational study. Demograph-
ics variables and the prevalence of bacterial secondary infection 
(bloodstream, urinary and respiratory) admitted in our ICU from 1st 
September 2020 to 15th January of 2021 were registered. We describe 
the results of microbiological data (blood, urine and respiratory secre-
tions) along with the resistance phenotypes.
Results. A total of 186 patients with confirmed SARS-CoV-2 were 
admitted at the ICU; 91 patients had a diagnostic of secondary infec-
tion. In 12 patients it was not possible to isolate a microbiological 
agent. As for isolated microorganisms, the most common was Enter-
obacteriaceae (almost 50%) in which E.  coli was the most prevalent, 
followed by Klebsiella pneumoniae. The least common isolated micro-
organisms were Pseudomonas aeruginosa (9%) and Acinetobacter 
baumannii (3%). The mechanisms of resistance in each microbiologi-
cal isolation were determined.
Conclusion. We report a prevalence of 54.3% bacterial secondary 
infection in patients with severe SARS-CoV-2 pneumonia on the ICU, 
mostly related with enterobacteria.Further larger studies are needed 
to assess the real prevalence and the risk factors predictors of sec-
ondary infection, together with its prognostic impact on critically ill 
patients with severe SARS-CoV-2 pneumonia.
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Introduction. Coronavirus disease 2019 (COVID-19), caused by severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), has over-
whelmed intensive care units (ICUs) worldwide since late 2019. Severe 
COVID-19 is associated with several pre-existing comorbidities and 
demographic factors (1, 2). Similar factors are linked to critical sepsis 
and acute respiratory distress syndrome (ARDS) (3, 4). We hypothe-
sized that age and comorbidities are more generically linked to critical 
illness than a specific disease state.
Methods. This cohort study used the Swedish intensive care registry 
to identify all consecutive adult ICU COVID-19 patients in the spring 
2020. We also identified all adult ICU patients with non COVID-19 sep-
sis (i.e. severe sepsis and septic shock) and ARDS in 2011–2016. Data 
on comorbidities were retrieved from the national in-patient database. 
The relative importance of risk factors for ICU admission was assessed 
with logistic regression and the relative importance for ICU mortality 
was evaluated using the interaction with disease cohort in Cox pro-
portional hazards regression.
Results. The study included 1986 COVID-19, 22,110 sepsis and 2776 
ARDS adult ICU patients. Female sex and several comorbidities had a 
stronger association with sepsis and ARDS in ICU admission, whereas 
type 2 diabetes mellitus and asthma had a stronger association with 
COVID-19. In a Cox model on ICU mortality in sepsis and COVID-19 
there were significant interactions with cohort for age, sex, asthma 
and cancer. In the model on ICU mortality in ARDS and COVID-19 sig-
nificant interactions with cohort were found for (a modified) Simplified 
Acute Physiology Score 3, asthma and cancer.
Conclusion. The burden of age and comorbidity was more strongly 
associated with ICU admission in sepsis and ARDS than in COVID-19. 
However, most comorbidities showed similar importance for ICU mor-
tality between cohorts.
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Introduction. Ceftazidime-avibactam (CAZ-AVI) is used for the treat-
ment of extensively drug resistant gram negative bacterias. It is also 
effective against class A (bla-KPC) and D (bla-OXA 48) carbapenemases 
enterobacterales and MDR P aeruginosa. However, its use, in routine 
practice, in severe ICU patients has not been completely described in 
countries where KPC is very rare.
Objectives. To described indications, dose, and outcome of ICU 
patients treated with ceftazidime avibactam in ICU patients registered 
in the OUTCOMEREA French database.
Methods. Descriptive analysis of the treatment given and outcomes.
Results. From Sept:2017 to May 2020, 27 (male 16/Female 11; median 
age 58, SAPS II 36; Immunocompromized 7) out of 1462 patients 
(1.8%) from 5 ICUs were treated with CAZAVI after 15  days [5; 35] of 
ICU stay and 13  days in median [4; 33] of mechanical ventilation. 
SOFA score was 5 [3; 8]. Acute kidney injury with a Kdigo 3 was pre-
sent in 17/27 patients. Patients were treated for VAP (17), IAI (5), UTI 
(2) with positive bloodcultures in 5 cases. The treatment was directed 
against P aeruginosa (9), ESBL (8), enterobacterales resistant to car-
bapenems without carbapenemases (1), bla-NDM enterobacterales 
(9), Bla-OXA48 enterobacterales (5) with multiple etiological agents in 
6 cases. The treatment was immediately documented in 23/27 cases 
and empirically given based on previous colonization with extensively 
drug-resistant bacteria (XDR) in 4 cases.
CAZAVI was given for a median time of 8 [2; 14] days. Patients were 
under extra-renal epuration in 13 cases and it was stopped for de-
escalation in 9 (33% cases). Monotherapy was decided in 5 cases and 
bi or tri antibiotic therapy in 22 cases.
Clinical success was obtained 16 cases (59%) with microbiological suc-
cess in 22 cases (82%). Proven superinfections was observed in 4 cases 
(Achromobacter 1; XDR A. baumannii 1; E faecalis 1; P aeruginosa 1).
8 proven infections with bla-NDM enterobacterales were treated with 
the combination CAZAVI + aztreonam with 8 microbiological eradica-
tions. 6 patients with clinical success survived and 2 patients died.
Overall, 13/27 patients ultimately died in the hospital.
Conclusion. CAZAVI is used according to recommendations for 
proven or suspected infections due to XDR enterobacterales or P aer-
uginosa in severe ICU patients with a 59% clinical success rate. The 
association of CAZAVI with aztreonam was effective in therapy of 
metalobetalactamase-producer enterobacterales severe infections in 
critically ill patients.
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Introduction. In COVID-19 patients, increased IL-6 levels have been 
associated with poor disease prognosis. The use of tocilizumab shown 
to be effective in treating COVID-19 with varying success. This study 
aims to evaluate the effectiveness and safety of using a single dose 
of tocilizumab compared with multiple doses in critically ill COVID-19 
patients.
Methods. This study is a two-center, retrospective cohort, in which 
patients who received tocilizumab and were admitted to the ICU 
at two tertiary hospitals from March 1st, 2020, until January 31st, 
2021were included. Patients were divided into two groups based on 
the number of doses of tocilizumab they received. Furthermore, we 
gathered additional data from the patients, such as but not limited to 
demographic data, vital signs, and laboratory markers. Multivariable 
logistic and generalized linear regression were used. We considered a 
P value of < 0.05 statistically significant.
Results. Two hundred sixty-one patients were included in this study; 
72.4% received a single dose of tocilizumab, while the rest (27.6%) 
had received multiple doses. Most of the patients were male, with an 
average age of 59.2. After adjusting for possible confounders, the ICU 
mortality within 30 days (OR 0.83; 95% CI 0.33–2.08 p = 0.69) and in-
hospital mortality (OR 0.64; 95% CI 0.26–1.60 p = 0.35) were not signifi-
cantly different between the two groups. On the flip side, patients who 
received multiple doses of tocilizumab have higher odds of second-
ary infection compared with a single dose (OR 3.06; 95% CI 1.18–7.89 
p = 0.02).
Conclusion. Multiple doses of tocilizumab were not associated with a 
statistically significant difference in ICU and hospital mortality in criti-
cally ill patients infected with COVID-19. In contrast, it was associated 
with higher odds of secondary infections compared to a single dose.
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Introduction. Lactate clearance is affected by hepatic function. How-
ever, it is unclear whether the association between hepatic dysfunc-
tion and lactate clearance can act as a prognostic marker of clinical 
outcomes in patients with septic shock. We aimed to evaluate the 
association between lactate clearance and mortality in two cohorts of 
septic shock patient who had hepatic dysfunction based on their total 
serum bilirubin levels (TBIL).
Methods. Lactate clearance which at 24  h after the onset of sep-
tic shock was analyzed using two cohorts, sub-categorized into two 
groups based on TBIL: < 2 mg/dL and ≥ 2 mg/dL.
Blood lactate clearance (%) was calculated using the following 
formula:
Lactate clearance (%) = (Lactate day1  −  Lactate day2) / Lactate 
day1 * 100.
Results. In the derivation cohort, lactate clearance was lower in non-
survivors than in survivors with TBIL ≥ 2  mg/dL, while there was no 
significant difference in lactate clearance between non-survivors and 
survivors with TBIL < 2  mg/dL. Multivariate logistic regression analysis 
revealed that increased lactate clearance was significantly associated 
with decreased 28-day mortality in the TBIL ≥ 2  mg/dL group (10% 
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lactate clearance, adjusted odds ratio [OR]: 0.88, 95% confidence interval 
(CI): 0.80–0.97, P = 0.0075), Creatinine level ≥ 2  mg/dL group (adjusted 
OR: 0.88, 95% CI: 0.81–0.95, P = 0.00069) and APACHE II score ≥ 35 
group (adjusted OR: 0.93, 95% CI: 0.87–0.98, P = 0.013). In the validation 
cohort, lactate clearance was lower in non-survivors than in survivors 
with TBIL ≥ 2 mg/dL, while no significant difference in lactate clearance 
was observed between non-survivors and survivors with TBIL < 2 mg/dL. 
Increased lactate clearance was significantly associated with decreased 
28-day mortality in the TBIL ≥ 2  mg/dL group (10% lactate clearance, 
adjusted OR: 0.89, 95% CI: 0.83–0.96, P = 0.0038) and the association was 
just about significant in APACHE II score ≥ 35 group (adjusted OR: 0.86, 
95% CI: 0.74–1.00, P = 0.051).
Conclusion. In conclusion, increased lactate clearance in septic shock 
patients with hepatic dysfunction (TBIL ≥ 2  mg/dL) or high severity 
(APACHE II score ≥ 35) was associated with decreased 28-day mortality.
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Introduction. Many biomarkers are often promoted with prognostic 
value in septic patients [1] but none is clearly superior to clinical scores 
[2]. Nevertheless, other authors have shown lactate/albumin ratio to be a 
promissing predictor [3].
Objectives. The aim of this study was to evaluate the performance of dif-
ferent biomarkers as predictive factors of ICU mortality and 28-day mor-
tality in septic patients admited in ICU.
Methods. We conducted a prospective cohort study in an intensive 
care unit, enrolling all consecutive patients admited with sepsis as a pri-
mary diagnosis during a period of 6 months. Data were collected from 
66 patients including C-reactive protein, IL-6, cholesterol, lactate and 
lactate/albumin ratio (L/A) at admission and after 24 and 72 h. ICU mor-
tality and 28-day mortality were considered as primary outcomes. SAPS 
II at admission was regarded as comparison. IBM SPSS 27 was used for 
inferencial statistics and MEDCALC for ROC curve AUC calculation and 
comparisons, with 95% CI. T-test was used for parametric variables and 
Chi-squared (Fisher exact test or Pearson) for non parametric. Significant 
variables were included in a binary logistic regression model.
Results. Independent predictors of ICU mortality: IL-6 at admis-
sion (p < 0.01), 24  h (p < 0.01) and 72  h (p < 0.01); lactates at admission 
(p < 0.01), 24 h (p < 0.01) and 72 h (p < 0.01); serum albumin at admission 
(p < 0.01) and 24  h (p < 0.01); and L/A at admission (p < 0.01) and 24  h 
(p < 0.01). SAPS II also significantly correlated (p < 0.01).
Independent predictors of 28-day mortality: IL-6 at admission (p < 0.01), 
24  h (p < 0.01) and 72  h (p < 0.01); lactates at admission (p < 0.01), 24  h 
(p < 0.01) and 72 h (p < 0.01); cholesterol levels at 24 h (p < 0.02) and 72 h 
(p < 0.01); serum albumin at admission (p < 0.01) and 24 h (p < 0.01); and 
L/A at admission (p < 0.01) and 24 h (p < 0.01). SAPS II also significantly 
correlated (p < 0.01).
Binary regression excluded the other variables, remaining only L/A pre-
dicting, for each one added point, a 2.4-fold increase in ICU mortality 
(p < 0.01) and a 2.1-fold increase in 28-day mortality (p < 0.01).
ROC-AUC was calculated for values at admission regarding ICU mortal-
ity: SAPS II 0.907 (0.810–0.965), L/A 0.929 (0.839–0.978), Lactate 0.909 
(0.812–0.966), IL-6 0.836 (0.724–0.915). ROC-AUC for 28-day mortality for 
values at admission: SAPS II 0.786 (0.665–0,880), L/A 0.811 (0.693–0.899), 
Lactate (0.773 (0.650–0.869), IL-6 0.693 (0.564–0.803) and Cholesterol 
0.674 (0.545–0.787). None of the ROC curves were significantly different 
in pairwise comparison (p >  > 0.1) except between IL-6 and L/A (p < 0.05). 
L/A ratio cut-off (best discriminator) value for ICU mortality was 2.12 
above which mortality significantly increases. No clear cut-off was found 
for 28-day mortality (Fig. 1).
C-reactive protein at any time did not significantly correlate with mor-
tality (p > 0.05) neither age (p > 0.4), sex (p > 0.2) or source of infection 
(p > 0.35).

Conclusion. In our sample L/A ratio showed to be the best biomarker 
to predict ICU and 28-day mortality for sepsis of different aetiologies 
and is comparable (even superior) to SAPS II.

Reference(s)
1.	 [3] Wang B et al. Correlation Of Lactate/Albumin Ratio Level To Organ Fail‑

ure And Mortality In Severe Sepsis And Septic Shock. Journal Of Critical 
Care. 2015; 30: 271–275

2.	 [1] Castelli GP et al. Procalcitonin And C-Reactive Protein During Systemic 
Inflammatory Response Syndrome, Sepsis And Organ Dysfunction. Criti‑
cal Care. 2004; 8: R234-242

3.	 [2] Pettilae V et al. Predictive value of procalcitonin and interleukin 6 in 
critically ill patients with suspected sepsis. Intensive Care Medicine. 2002; 
28: 1220–1225.

000041 
The utility of Sequential Organ Failure Assessment (SOFA) 
score for mortality prediction in kidney transplant recipients 
with urinary sepsis
T. Królicki1; A. Królicka2; K. Bardowska1; O. Mazanowska1; P. Poznański1; K. 
Letachowicz1; M. Krajewska1; D. Kamińska1

1Department of Nephrology and Transplantation Medicine, Wroclaw 
Medical University, Wrocław, Poland; 2Medical faculty, Wroclaw Medical 
University, Wrocław, Poland 
Correspondence: T. Królicki
Intensive Care Medicine Experimental 2021, 9(1): 000041

Introduction. Clinical scores such as Sequential-Organ-Failure-Assess-
ment (SOFA) score used for quantitative evaluation of organ failure are 
rarely reported in studies including kidney transplant recipients (KTRs). 
According to the Third International Consensus Definitions for Sepsis 
and Septic Shock the rise of SOFA score (delta-SOFA) of 2 points or 
more, irrespective of whether it is calculated before or after hospital 
admission, identifies infectious patients with high mortality risk [1]. 
This has not yet been validated in KTRs with urinary sepsis (US).
Objectives. To assess validity and optimal cut-off values of SOFA score 
derivatives for mortality prediction in KTRs with diagnosed US.
Methods. 101 KTRs with confirmed urinary sepsis treated in a high 
volume transplantation center in 2014–2019 were retrospectively 
included in the study. Incidence of organ injury or failure, SOFA 
scores and 28-days mortality were registered. Sensitivity and speci-
ficity analysis was performed using ROC analysis. Following SOFA-
score derivatives were analysed: baseline SOFA score prior to the 
disease (baseSOFA), SOFA score on admission to hospital (admSOFA), 
the maximal SOFA score values during hospitalisation (maxSOFA), 
the difference between admission and baseline SOFA score (adm-
baseSOFA), the difference between maximal and baseline SOFA score 
(max-baseSOFA) and the difference between maximal and admission 
SOFA score (max-admSOFA). All subjects received optimal care, com-
pliant with local standards.
Results. The 28-days mortality in patients with US equalled 8%. The 
prevalence of organ dysfunctions was following: AKI—75%, acute 
thrombocytopenia—32%, respiratory failure—26%, acute liver 
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injury—10% and vasopressor use—6%. Median GCS score equalled 
14 (IQR: 13–15). Renal replacement therapy was triggered in 17% 
of the cases. Following SOFA values were observed in the non-
survivor and survivor groups [median, IQR]: baseSOFA: 1 (0–1,5) vs 
1 (0–1); admSOFA: 5,5 (4–10,5) vs 4 (3—5); maxSOFA: 11 (8,5–14) 
vs 4 (3–5); max-admSOFA: 3 (2–5,5) vs 0 (0–0): max-baseSOFA: 10,5 
(8–12) vs 3 (2–4). In ROC analysis the best discrimanative proper-
ties for 28-days mortality prediction were found for following SOFA 
derivatives (at appropriate cut-offs; with following sensitivity and 
specificity): maxSOFA ≥ 7: 100% & 82,2%, max-admSOFA ≥ 2: 87,5% 
& 92,5% and max-baseSOFA ≥ 6: 100% & 87% respectively. Both 
admSOFA and adm-baseSOFA showed to be statistically inferior to 
the above mentioned parameters.

ROC analysis for 28-days mortality prediction of investigated 
SOFA score derivatives

Youden point AUC​ AUC 95% CI SE p-value

baseSOFA n.a 0,5048 0,029—0,720 0,11 0,9654

admSOFA  ≥ 12 0,7184 0,500—0,937 0,11 0,0504

adm-
baseSOFA

 ≥ 4 0,7609 0,583—0,938 0,09 0,0040

maxSOFA  ≥ 7 0,9644 0,925—1,000 0,02  < 0,0001

max-adm-
SOFA

 ≥ 2 0,9059 0,756—1,000 0,08  < 0,0001

max-
baseSOFA

 ≥ 6 0,9715 0,937—1,000 0,02  < 0,0001

Conclusion. Maximal- and delta-SOFA values remain valid and 
strong predictors of death in KTRs with urinary sepsis, presenting 
comparable prognostic accuracy as observed in the ICU popula-
tion [2]. However, the rise of SOFA score of ≥ 2 points, which pre-
dicts increased mortality in general, septic, non-transplant patients, 
remains valid in KTRs with US only in the in-hospital setting. The rise 
of SOFA score prior to admission (adm-baseSOFA) showed lower 
prognostic precision with a higher optimal cut-off of ≥ 4 points in 
this patient group—similar to prior studies [3]. This may be attrib-
uted to high allograft vulnerability to hemodynamic and immuno-
logic factors occuring even in healthy KTRs without infections.
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Introduction. Treatment of sepsis and septic shock can be a challenge 
even for intensive care units (ICU) in high income countries but it is 
especially difficult for ICUs with limited resources.
Objectives. To evaluate the impact of CERTAIN (CERTAIN: Checklist for 
Early Recognition and Treatment of Acute Illness) on treatment of criti-
cally ill septic patients in low resource medical ICU.
Methods. In a before-and-after study design, we compared clinical out-
comes, processes and complications (hospital acquired infections) one 
year before and two years after (2016 and 2017) introduction of CERTAIN.
Results. A total of 125 patients with sepsis were prospectively identi-
fied over a 3 year period. Mean patient age, gender distribution, num-
ber of patients on mechanical ventilation [33 (76.7%) vs 42 (84%) vs 
24 (75%)) and vasopressor use (23 (53.5%) vs 34 (68%) vs 24 (75%)] 
were similar before (2015) and two years after (2016 and 2017) the 
implementation of CERTAIN checklist. Severity of illness (SAPS II score) 
was higher after the implementation. The checklist was incorporated 
in the daily practice with 100% adherence to its use. The duration of 
mechanical ventilation (5.3 ± 5.3, vs 4.2 ± 3.6 vs 3.7 ± 5.5), antibiotic 
treatment (8.2 ± 5.4 vs 6.9 ± 4.1vs 5.8 ± 5.6), central venous catheter 
use (6.2 ± 5.7 vs 5.7 ± 4.6 vs 4.2 ± 6.1), ICU stay (8.4 ± 5.4 vs 7.1 ± 4.1 
vs 5.8 ± 5.6) and the incidence of nosocomial infection (33.3% vs 30% 
vs 12.5%) decreased in the period after the onset of the intervention 
but the results did not reach statistical significance. When adjusted 
for baseline characteristics, CERTAIN was not associated with hospital 
mortality (odds ratio 0.88, 0.38 to 2.04).
Conclusion. CERTAIN was readily adopted in the ICU workflow and 
was associated with improvement in treatment of critically ill patients 
with sepsis.
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Introduction. We sought to evaluate the clinical implication of endo-
toxin levels on gram-negative bacilli (GNB) induced septic shock 
patients with Polymyxin B hemoperfusion (PMX-HP) treatment.
Methods. From January 2019 to December 2020, 60 patients who 
received abdominal surgery were enrolled assessing endotoxin activ-
ity assay (EAA) levels and Sequential Organ Failure Assessment (SOFA) 
scores immediately after intensive care unit admission (baseline), 24, 
and 48 h post baseline. Receiver operating characteristic (ROC) curves 
were used to evaluate the diagnostic ability of EAA with GNB induced 
septic shock and patients were stratified in two groups by the cut-off 
value (high EAA vs low EAA). Changes of EAA levels and SOFA scores 
were compared in each group to identify the effect of PMX-HP treat-
ment. Logistic regression was performed to identify the clinical impact 
of PMX-HP on in-hospital death.
Results. Among the 31 high risk patients (EAA level > 0.54), 16 
patients (16/31, 51.6%) received PMX-HP treatment and revealed 
significant decrease of delta EAA levels (0.72 to 0.38 vs 0.71 to 0.59. 
p = 0.01). SOFA scores also showed significant improvement with 
PMX-HP treatment (12.6 to 8.9, p = 0.007), however, patients with 
conventional treatment failed to show statistical significance (8.2 
to 6.2, p = 0.12). 14 in-hospital death occurred (14/31, 45.2%), and 
with adjusted logistic regression, PMX-HP treatment had a protec-
tive effect in in-hospital death (OR0.038, p = 0.028). In 29 low risk 
patients (EAA level ≤ 0.54), seven patients (7/29, 24.1%) received 
PMX-HP treatment and showed significant decrease of delta EAA 
levels (0.46 to 0.16 vs 0.34 to 0.43, p < 0.001). However, SOFA scores 
showed no improvements whether receiving PMX-HP treatment or 
not.[c1] PMX-HP treatment also failed to identify relationship with 
in-hospital death.

Conclusion. PMX-HP treatment accelerates endotoxin removal 
and might be a useful option to improve organ impairment and in-
hospital death in GNB induced septic shock patient with EAA level 
exceeding 0.54.
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Introduction. Sepsis kills 11 million people a year and improving 
its treatment is a World Health Organisation priority. We hypothe-
sise that through better understanding of metabolic derangement 
associated with septic shock, we could eventually track metabolic 
changes to predict clinical course.
Objectives. To apply the novel technique of a Metabolome Wide 
Association Study (MWAS) to identify metabolites that differentiate 
septic shock non-survivors from survivors.
Methods. 155 patients from the VANISH trial (1), contributed serum 
samples, within 6  h of the onset of shock. Metabolic profiles were 
generated by 1H-nuclear magnetic resonance with a spin-echo 
experiment using a 1D-Carr-Purcell-Meiboom-Gill presat pulse 
sequence. (2) The dataset of 13,911 features, which correspond with 
roughly 80 metabolites, were analysed using the MWASTools metab-
olomics toolkit (3) which applies a logistic regression model to the 
dataset. The Benjamini–Hochberg correction was applied to reduce 
the false discovery rate (FDR). The variables of age, sex, BMI, immune 
status, ethnicity, ischaemic heart disease, diabetes, cirrhosis and 
immune status were assessed as potential confounders based on a 
literature search via a standard change-in-estimate criterion. A Man-
hattan-like Skyline plot (Figure 1.) was used to identify which of the 
metabolic features were associated with sepsis mortality.
Results. 1,012 features were different between septic shock survi-
vors and non-survivors, prior to FDR correction. From these we were 
able to identify 17 metabolites all of which were of higher concen-
trations in non-survivors compared to survivors: valine, isoleu-
cine, isobutyrate, 3-hydroxybutyrate, lysine, glutamate, glutamine, 
methionine, creatinine, formate, alanine, lactate, tyrosine, phenyla-
lanine, 1-methylhistidine, glycine, and fumaric acid. The differences 
were however not statistically significant after correction, which is 
most likely due to the relatively small number of samples available 
for the high number of variables used in the study. None of the vari-
ables assessed as confounders were included in the logistic regres-
sion model, as they did not meet the standard change-in-estimate 
criterion of a 10% difference in odds ratio when included in the 
model. We have overlayed the spectra of 8 of the 17 metabolites on 
the skyline plot (Figure 1.) to illustrate our metabolite identification 
pipeline.
Conclusion. The MWAS approach shows promise to identify meta-
bolic derangement in sepsis. We hypothesize the identified metabo-
lites from these preliminary findings are indicative of the physiological 
dysregulation which occurs in septic shock, namely; mitochondrial 
dysfunction, protein catabolism, oxidative stress and hepatorenal 
dysfunction. This study helps to improve our understanding of the 
baseline metabolic changes between septic shock survivors and non-
survivors and could help us explore how metabolic trajectories could 
alter over time in ICU.
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Introduction. Despite great advances in critical care medicine over 
the past years, the mortality rate of acute pancreatitis has persisted at 
about 10%. Acute pancreatitis is confirmed by medical history, physi-
cal examination, and typically a blood test for digestive enzymes of 
the pancreas. In some cases when blood levels are not elevated and 
diagnosis is still in question, abdominal imaging might be performed. 
Although great advances had been made, the diagnosis of acute pan-
creatitis can be difficult.
Objectives. The aim of the study was to test the potential of S100A12 
and Calprotectin for the diagnosis of pancreatitis in septic patients.
Methods. We evaluated serum levels of calprotectin and S100A12 
in patients with different causes of systemic inflammatory response 
syndrome (SIRS) or sepsis. The study began in august 2018 and is still 
running. Blood samples were collected within 24  h after admission 
to the intensive care unit at the University Hospital Regensburg, Ger-
many. Until now 79 blood samples from patients with different causes 
of sepsis were included in the study. 13 patients had acute pancreati-
tis. Blood samples from patients with different causes of sepsis were 

analyzed by Enzyme-linked Immunosorbent Assay’s (ELISA). We com-
pared our values with the normal values of calprotectin and S100A12 
given in the literature.
Results. 65% of the patients with SIRS or sepsis in our cohort had 
elevated serum calprotectin values. Interestingly, there was a relevant 
difference between patients with pancreatitis and other patients with 
SIRS or sepsis. Furthermore, we could observe a good association 
with the severity of pancreatitis (Atlanta classification). Patients with 
necrotizing pancreatitis had higher calprotectin levels than patients 
with mild forms.
Comparing with the normal values given in the literature, levels of 
S100A12 in our group were only elevated in 25% of the SIRS/sepic 
patients. However, the S100A12 protein was a very good marker for 
pancreatitis. Comparing with the other patients with SIRS/sepsis we 
saw a statistically relevant difference. Likewise, patients with necrotiz-
ing pancreatitis had higher levels comparing with the milder forms. 
The difference was also statistically significant.
Conclusion. Although many standalone biochemical markers have 
been studied for early detection of pancreatitis and severity evalu-
ation, C-reactive protein (CRP) remains the most frequently used 
marker. Though, CRP is an acute phase reactant that is not specific for 
pancreatitis. Procalcitonin (PCT) can be useful for detecting pancrea-
titis, but PCT is also not specific for this disease. Regarding Lipase and 
Amylase, the magnitude of the elevation of these markers does not 
predict disease severity in adults. Moreover, in an acute exacerbation 
of chronic pancreatitis neither enzyme may be elevated.
As our study demonstrated, Calprotectin and S100A12 are good bio-
markers for pancreatitis. Also, for severity evaluation of pancreatitis 
the two studied proteins showed promising data.
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Introduction. Sepsis is an important global health problem. Sepsis 
is the most common cause of in-hospital deaths and extracts a high 
economic and social cost. Sepsis is treatable, and timely implementa-
tion of targeted interventions improves outcomes. However, Vietnam 
is still struggling to provide either enough resources or adequate 
diagnostic and treatment strategies for patients with sepsis and septic 
shock in both local and central settings. Understanding the country-
specific etiologies and the disease risk and prognosis of sepsis and 
septic shock therefore are crucial for reducing mortality in Vietnam.
Objectives. To investigate the mortality rate and associated factors 
from sepsis in intensive care units (ICUs) in Vietnam.
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Methods. We did a multicenter cross-sectional, point prevalence 
study of patients (≥ 18 years old) presenting with sepsis to 15 adult 
ICUs of 14 hospitals throughout Vietnam on the 4  days represent-
ing the different seasons of 2019. We collected data on demograph-
ics, clinical parameters, investigations and management of patients 
with sepsis, and data on sepsis bundle and ICU resource utilization, 
and compared these data between survival and non-survival during 
the hospital and ICU stay. We assessed factors associated with hos-
pital and ICU mortality using logistic regression analysis.
Results. Of 252 eligible patients with sepsis, 162 (64.3%) were 
male and the median age was 65  years (interquartile range, IQR: 
52–76.75). Up to 40.1% (101/252) of these patients died in hospital 
and 33.3% (84/252) died in ICU. Among the total patients, 80.2% 
(202/252) were from ICUs with accredited training programs, 74.2% 
(187/252) from ICUs with a nurse to patient ratio of 1:2, and 65.5% 
(165/252) from ICUs with an intensivist to patient ratio of 1:5 or 
fewer. At the time of ICU admission, the median Sequential Organ 
Failure Assessment (SOFA) score was 7 points (IQR: 4.75–10). Com-
pliance to the 3-h sepsis bundle was 44.8% (108/241) of patients. 
Non-surgical source control was provided for 31.1% (78/251) of 
patients, mechanical ventilation (MV) for 68.9% (173/251) and renal 
replacement therapy (RRT) for 40.2% (101/251). In the multivariable 
analysis, ICUs with accredited training programs (odds ratio, OR: 
0.277; 95% confidence interval, CI: 0.105–0.732) and completion 
of antibiotics administration and lactate measurement of the 3-h 
sepsis bundle (OR: 0.088; 95% CI: 0.010–0.790) were independently 
associated with death in hospital. In addition, MV (OR: 3.599; 95% 
CI: 1.119–11.579), RRT (OR: 2.794; 95% CI: 1.279–6.106) and non-sur-
gical source control (OR: 0.405; 95% CI: 0.168–0.978) were also inde-
pendently associated with death in ICU.
Conclusion. The management of sepsis in Vietnam needs to be 
enhanced in order to decrease mortality in patients with sepsis in ICUs 
by such measures as increasing resources in critical care settings; mak-
ing accredited critical care training programs more available; improv-
ing infection prevention and control; and providing appropriate initial 
antibiotic treatment, as well as treating underlying illness and shock 
optimally in patients with sepsis.
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Introduction. The endothelium plays a key role in the immune 
response, especially in critical conditions, such as sepsis, the 
endothelium being susceptible to injury and inflammation due 
to infections of bacterial and viral etiology. SARS CoV-2 infection 
causes sepsis, which leads to the release of inflammatory cytokines 
such as interleukin-2 (IL-2) and interleukin-6 (IL-6). These cytokines 
activate the coagulation system in a deregulated way with a hyper-
coagulable state, which conditions an elevation of inflammatory 
markers, that has a procoagulant action, affecting the lungs in 
an early phase, which later progresses to a systemic inflammatory 
response. A notable feature in patients with SARS CoV-2 is the high 
incidence of clinically presenting acute thrombotic episodes, such 
as deep vein thrombosis, pulmonary embolism, or acute coronary 
syndromes. Histopathological studies report generalized microvas-
cular thrombosis, this being the pathogenesis of organ dysfunction 
during SARS CoV-2 infection. Here comes the importance of admin-
istering pharmacological anticoagulation.
Objectives. To evaluate the association of thrombosis and levels of 
inflammatory markers in patients with SARS CoV-2 infection who are 
with anticoagulation.
Methods. A retrospective and longitudinal cohort study was carried 
out with adult patients who were admitted to the department of 
Critical Care COVID unit ‘Dr. Mario Shapiro’ with a diagnosis of SARS 
CoV-2 infection. Electronic records were reviewed to obtain clinical 
and demographic characteristics and corresponding inflammatory 
markers to associate thrombosis. A linear analysis of repetitive meas-
ures was carried out with the support of the SPSS program. Levels of 
inflammatory markers were measured at admission, on the 3rd, 7th 
and 10th day.
Results. A sample of 50 patients was obtained, with the male gen-
der predominant in 78%. 20% of the sample had thrombosis. The 
statistically significant inflammatory markers were D dimer (DD) with 
a P value of 0.013 and levels > 1000  ng/mL, and C-Reactive Protein 
(CRP) with a P 0.030 and levels > 8 mg/dL. On the other hand, ferritin 
obtained a P value of 0.055 and levels > 900 ng/mL.
Conclusion. The significant increase in DD levels is associated with a 
higher incidence of thrombosis, like so a high CRP levels that indicates 
a greater degree of inflammation and increase the risk of thrombosis. 
Ferritin gave a borderline estimate, but not ruled out for the associa-
tion with thrombosis. This can be replicated for future studies, taking 
into account a larger sample, extending the linear measurement time. 
Leukocytes, platelets, procalcitonin (PCT), and IL-6 lack predictive sen-
sitivity for thrombosis in patients with SARS CoV-2 infection.
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Introduction. IV fluid treatment is a central component of septic 
shock resuscitation but in excess is associated with adverse effects. 
Dynamic measurement of stroke volume (SV) following a passive leg 
raise (PLR) is a safe and feasible method of rapidly predicting the effec-
tiveness of fluid-induced augmentation of cardiac output. The FRESH 
study demonstrated that SV-guided dynamic assessment could alter 
the amount of IV fluid administered to patients with septic shock and 
improve patient outcomes.1 Additionally, the kidney is known to be 
vulnerable to injury during septic shock. The goal of this analysis was 
to evaluate the incidence of AKI in the FRESH patient population.
Methods. FRESH was a prospective, randomized global clinical trial 
in adults with septic shock comparing PLR-guided SV responsiveness 
(intervention) as a guide for fluid management versus usual care.1 
Patients presented to the ER with sepsis associated hypotension and 
anticipated ICU admission. In the Intervention arm, patients were 
assessed for fluid responsiveness before any clinically driven fluid 
bolus or increase in vasopressors. If a patient’s stroke volume increased 
by ≥ 10% in response to a PLR, they were considered fluid responsive 
and fluid was recommended as the first therapy. If a patient’s stroke 
volume increased by < 10% then they were considered not to be fluid 
responsive and vasopressors were recommended as the first therapy. 
The protocol included reassessment and therapy as indicated by the 
PLR result.
Results. 83 patients were randomized to the Intervention arm and 41 
patients to the Usual Care control arm. Patients in the treatment arm 
received less fluid over the 72  h treatment period (3354.2 ± 2179.6) 
compared to the control group (4721.3 ± 3319.1, p = 0.007). Patients 
in the treatment arm displayed a statistically significant decrease in 
the need for kidney replacement therapy (5.1% vs 17.5%, p = 0.04)0.1 
An analysis of patient baseline and pre hospitalization creatinine lev-
els over the course of hospitalization indicated that in addition to 
a decrease in the need for KRT, patients in the treatment arm exhib-
ited a decrease in observed AKI status. In the treatment arm 25.9% of 
patients exhibited a twofold increase in creatinine over their true base-
line creatinine value (KDIGO stage 2), compared to 48% of patients in 
the control arm (p = 0.04).
Conclusion. Physiologically-informed fluid and vasopressor resuscita-
tion using PLR-induced SV change to guide personalized management 
of septic shock was associated with a lower requirement of admin-
istered fluid and a decreased need for KRT. An analysis of creatinine 

levels indicated a potential benefit to preserving kidney function and 
decreasing the rate of AKI. Administering fluid only when it is effective 
at improving perfusion (SV change > 10%) may help preserve kidney 
function and importantly limit the deleterious effect of volume over-
load on renal function.
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Introduction. Fluid and vasopressors are central components of 
septic shock resuscitation but in excess are associated with adverse 
effects. Dynamic measurement of stroke volume (SV) following a small 
IV fluid bolus or passive leg raise (PLR) is a safe and feasible method 
of rapidly predicting the effectiveness of fluid-induced augmenta-
tion of cardiac output.The FRESH study demonstrated that SV-guided 
dynamic assessment could alter the amount of IV fluid administered to 
patients with septic shock and improve patient outcomes.1The goal of 
this analysis was to evaluate the use of vasopressors administration in 
the FRESH patient population.
Methods. FRESH was a prospective, randomized global clinical trial 
among adults with sepsis-associated hypotension comparing PLR-
guided SV responsiveness (intervention) as a guide for fluid manage-
ment versus usual care.1 Patients presented to the Emergency Room 
with sepsis associated hypotension and anticipated ICU admission. In 
the Intervention arm, patients were assessed for fluid responsiveness 
before any clinically driven fluid bolus or increase in vasopressors. If 
the patient’s stroke volume increased by 10% or more in response to a 
passive leg raise (PLR), they were considered fluid responsive and fluid 
was recommended as the first therapy. If the patient’s stroke volume 
increased by less than 10% during PLR, then the patient was consid-
ered not to be fluid responsive and vasopressors were recommended 
as the first therapy. The protocol included reassessment and therapy 
as indicated by the PLR result. The control arm received usual care.
Results. 83 patients were randomized to the Intervention arm and 41 
patients to the Usual Care arm. Patients in the treatment arm received 
less fluid over the 72 h treatment period (3354.2 ± 2179.6) compared 
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to the control group (4721.3 ± 3319.1, p = 0.007) 0.1 A similar num-
ber of patients in the treatment and control group were initiated on 
vasopressors post randomization (25% treatment vs. 20.8% control, 
p = 0.683). Patients in the treatment group underwent vasopressor 
use for a similar period of time (40.74  h ± 51.23 vs 55.64 ± 87.43  h, 
reduction of − 14.91, p = 0.426) Overall, the percentage of PLRs result-
ing in dose or frequency change in vasopressor was 20%.
Conclusion. Physiologically-informed fluid and vasopressor resuscita-
tion using PLR-induced SV change to guide personalized management 
of septic shock resulted in a lower decreased fluid balance. Although 
the treatment algorithm directed providers to consider vasopressors 
when a patient was not fluid responsive, there was no increase in vaso-
pressor administration or increase in time on vasopressors in the treat-
ment group. Administering fluid only when it is effective at improving 
perfusion (SV change > 10%) may lead to overall more effective perfu-
sion management, and does not increase the need for vasopressors 
and time on treatment. A personalized approach to fluid management 
may help improve patient overall patient outcome.
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Introduction. Sepsis is a heterogeneous condition and there is a 
necessity to develop a personalized approach to treatment based on 
the study of prognostic and predictive mortality factors. Age is one of 
the most important negative prognostic factors.
Objectives. To identify the features of the course of sepsis in differ-
ent age groups based on the analysis of clinical and laboratory data 
received within the first 72 h of hospitalisation.
Methods. The study included 51 patients (32 male, 19 female) aged 
from 19 to 81 years old with pneumonia complicated by sepsis (diag-
nosed by sepsis-3 criteria). Anamnestic data were collected from all 
patients and a dynamic assessment of the severity of organ dysfunc-
tions was performed with standard clinical and laboratory parameters 
within 72 h. Patients received therapy according to the accepted rec-
ommendations. All patients were divided into 4 age groups: group 
1—18–44  years old (n = 14), group 2—45–59 (n = 16), group 3—60–
70 years old (n = 17), group 4—71 and more years old (n = 4). The SPSS 
program was used for statistical analysis.
Results. The mortality rate was 61%. Median age was 56 (46; 67) and 
49 (32; 62) years for non-survivals survivals respectively, and the age 
more than 56  years old was identified as a mortality prognostic factor 
(p = 0,036). Also, the following were identified as mortality predictors: 
Charlson comorbidity index (ICh), p = 0.001 (with cut-off 3 points), SOFA 
score, p = 0.02 (7 points); GFR, p = 0.003 (52 ml/min/1.73m2) at the time 
of admission. The groups differed in ICh (p = 0.000), CRP (p = 0.008), MSI 
(p = 0.023), platelet count (p = 0.000), pO2a (p = 0.006), BE (p = 0.01), 
arterial blood lactate level (p = 0.000). In group 1 mortality was mini-
mal (43%). We observed grade 1 obesity (BMI 30.4  kg/m2), significant 
increase of MSI by 36% (up to 1.5, p = 0.007) within 72 h and statically 
insignificant increase of PCT by 48% (up to 9.5  ng/ml), lactate by 33% 
(up to 1.96  mmol/l) and SOFA score by 38% (up to 11 points) in non-
survivals. In group 2 the mortality rate was 63%. We observed significant 

increase in PCT by 22% (5.6 ng/ml) in non-survivals. In group 3 the mor-
tality rate was 65%. We observed significant SOFA score increase by 27% 
(9.5 points, p = 0.01) and platelet count decrease by 21% (150 * 103/μL, 
p = 0.014) in non-survivals. Patients over 71  years old did not survive 
and were characterized by significant rise in CRP by 102% (174  mg/L, 
p = 0.039) and insignificant rise in PCT by 93% (7.2  mg/L), MSI—17% 
(1.3), bilirubin level—56% (17.8  mg/l) and lactate—35% (1.75  mmol/l). 
Short-term mortality (up to 7  days) was observed in men (63%) with 
obesity (BMI 30 kg/m2 in 3 (63%) and 1 age groups (31%)) who were on 
mechanical ventilation and had septic shock with progressive organ dys-
function (SOFA 10 points).
Conclusion. The age group determines the course of sepsis, as well as 
predictive mortality factors, which can become the basis for an individ-
ual approach to sepsis therapy.
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Introduction. Sepsis is a life-threatening organ dysfunction caused by 
a dysregulated host response to infection,[1] which has the unaccept-
ably high mortality rate (11.9–39.5%)[2] despite the huge progress in the 
intensive care medicine during the past years.
Objectives. The aim of the study was to test the prognostic value of the 
scores widely used in the intensive care medicine (APACHE II, LODS, SAPS 
II, SOFA) and to determine additional independent mortality risk factors 
for the patients with sepsis treated in the medical intensive care unit 
(ICU).
Methods. A prospective, observational study conducted in the medi-
cal ICU (Sisters of Charity University Hospital Centre, Zagreb, Croatia) 
between April 2017 and May 2018. All patients treated with the diagno-
sis of sepsis (according to Sepsis-3 criteria [1]) were enrolled in the study. 
Demographic data, vital signs, laboratory test results and scores were 
assessed at the time of the patients’ admission to the ICU. The outcome 
was recorded at the end of the ICU treatment.
Results. A total of 116 patients with sepsis were enrolled in the study. 
The median age was 73.5  years (range 23–98) and 63 (54.3%) were 
female. Forty-four patients (37.9%) died during the ICU treatment, with 
65.9% of these deaths occurring within the first 72 ICU-hours. The mean 
ICU length of stay for ICU survivors was 6 days (1–34) and 3 days (1–19) 
for ICU non-survivors.
All mean score values [APACHE II—25 (15–33) vs 16 (4–31), LODS—12 
(4–14) vs 5 (1–14), SAPS II—56 (22–89) vs 37 (19–87), SOFA—8 (4–10) vs 4 
(2–9)] were significantly higher in the ICU non-survivor group compared 
to the ICU survivors (P < 0.001). ROC curves for all scores discriminating 
ICU outcome are shown in Figure 1.
The independent risk factors for ICU mortality, calculated using the mul-
tiple binary logistic regression, were: reduced mobility level (odds ratio 
[OR] 11.16, 95% confidence interval [CI] 2.45–50.91), failure in early sepsis 
recognition in the emergency department (OR 6.59, 95% CI 1.09–39.75), 
higher SOFA score at admission (OR 2.37, 95% CI 1.59–3.52), and inap-
propriate antimicrobial treatment (OR 9.99, 95% CI 2.57–38.87). Taken 
together, these variables form a new predictive model for ICU mortal-
ity, which significantly improves the predictive power of the SOFA score 
alone (AU ROC (SOFA) = 0.894 vs AU ROC (model) = 0.959, Fig. 2).
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Conclusion. The ICU mortality rate for patients with sepsis was high 
in this study. The newly-formed ICU mortality predictive model for 
patients with sepsis, by adding three binary variables to the SOFA 

score, exceeds the predictive power of all other widely used scores in 
intensive care medicine. The limitations of the model are the unavail-
ability of the information about the appropriateness of the antimicro-
bial treatment at the time of patients’ admission to the ICU and the 
need for its validation on the bigger sets of patient data.
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Introduction. Recognition of mortality risk factors and early interven-
tion with appropriate broad-spectrum antimicrobial administration in 
patients with nosocomial infection (NI) may significantly improve out-
comes. Selective Digestive Decontamination (SDD) has been associ-
ated with reduced ICU mortality and acquired infection rates.
Objectives. To analyze mortality risk factors in patients with NI in an 
ICU after 8 years and 9 months of SDD application.
Methods. Patients with NI were prospectively included from Octo-
ber 1, 2010 to June 30, 2020 in a polyvalent ICU of 30 beds. SDD was 
applied for 8 years and nine months, from October 1, 2011 to June 30, 
2020. Patients requiring mechanical ventilation for more than 48  h, 
an enteral solution and a paste with colistin, tobramycin and nystatin 
every 8  h until discharge were applied. Also intravenous cefotaxime 
were administered during the first 4 days. Rectal and pharyngeal exu-
dates were collected on admission and weekly. We used ENVIN NI cri-
teria.The categorical variables were summarized in frequencies and 
percentages and the numerical variables as means and standard devi-
ations or in medians and interquartile ranges. The percentages were 
compared with the X2 test or the Fisher exact test, the means with the 
t-test and the medians with the Wilcoxon test for independent data. 
A multidimensional logistic analysis was carried out. It was considered 
significant if p ≤ 0.05.
Results. Of 8325 patients admitted, 253 (35,38%) out of 715 patients 
with NIs died. In an univariate analysis we did no find statistically 
significant difference in ICU stay. Multiresistant (MR) Pseudomonas 
and MR Gram negative bacteria (GNB) NI were significantly higher in 
patients who died (Table 1).
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Independent mortality risk factors were: APACHE II Odds Ratio (OR) 
1.057 (1.032; 1.083), renal replacement therapy OR: 4.264 (2.976; 
6.108), septic shock OR: 2.762 (1.929; 3.956), parenteral nutrition OR 
1.912 (1.274; 2.871) and neoplasm OR 3.240 (1.813; 5.790) (Table 2).
Conclusion. In an ICU after long-term application of SDD, indepen-
dently mortality risk factors in patients with NI were: APACHE II, renal 
replacement therapy, septic shock, parenteral nutrition and neoplasm. 
MR Pseudomonas and MR GNB NI were significantly higher in patients 
who died.
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Introduction. Sepsis is a leading cause of morbidity and mortality in 
intensive care units (ICU) worldwide. Hemodynamic management of 
patients with sepsis had been recommended by evaluating lactate clear-
ance and central venous oxygen saturation (ScvO2) normalization. Meas-
urements of oxygen extraction (VO2) and carbon dioxide production 
(VCO2) by indirect calorimetry (IC) may provide additional information to 
understand the dynamic metabolic changes in sepsis.
Objectives. The purpose of this study was to evaluate the relationship 
between VCO2, VO2 changes and 28-day survival, using IC. VCO2 and 
VO2 were measured non-invasively and continuously.
Methods. Adult sepsis patients intubated in the ICU of our hospital 
between September 2019 March 2020 were enrolled prospectively. 
Patients were diagnosed based on definitions of Sepsis-3. Measurement 
by IC was initiated within 24 h after tracheal intubation and the values of 
VCO2 and VO2 were measured for 2 h continuously. The rate of change of 
VCO2 and VO2 over 2 h was defined as VCO2 slope and VO2 slope. CCM 
Express (MGC Diagnostics, Saint Paul, Minnesota) was used as IC. The rela-
tionship with each slope and 28-day survival was examined. In addition, 
the hourly lactate %change (%/hr) was also evaluated in comparison with 
VCO2 and VO2 slopes. Continuous variables were presented as median 
(interquartile range), and categorical variables were presented as percent-
ages. Two-tailed p < 0.05 was considered statistically significant for all tests.
Results. The median age of the enrolled 34 patients was 73.0 (51.8–81.0) 
years old, and the cause of infection was pneumonia (N = 22), urinary tract 
infection (N = 3), biliary tract infection (N = 4), and others (N = 5). 26 of 34 
patients survived (76%). APACHE II and SOFA scores were 25.0 (19.8–29.3) 
and 10.0 (5.8–12.3), respectively. There were significant differences in VCO2 
slope (− 1.412 vs. − 0.446, p = 0.012) and VO2 slope (− 2.098 vs. − 0.851, 
p = 0.023) between non-survivors vs survivors. Of note, all the non-survi-
vors showed negative slopes of VCO2 and VO2, whereas 17 of 26 survivors 
showed negative slopes. For these patients with negative slopes of VCO2 
and VO2, 17 survivors had a median lactate %change of -2.4%/hr, while 
non-survivors had a median that of 2.6%/hr (p = 0.023). On the other hand, 
the other 9 survivors showed a median lactate %change of 1.7%/hr.
Conclusion. Non survivors in this study showed temporal decreases in 
VCO2 and VO2 together with lactate elevation. Monitoring the changes in 
VCO2 and VO2 in addition to lactate %change evaluation may be useful 
in predicting the prognosis of sepsis.
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Introduction. Background:
In septic shock, the cerebral circulation is one of the first concerned by 
the redistribution of blood flow phenomenon. Cerebral perfusion can be 
assessed by Transcranial Doppler (TCD).
The Surviving Sepsis Campaign (SSC) guidelines give clear recommenda-
tions about the hemodynamic goals to achieve during the first hour of 
septic shock but remain incomplete regarding further goals (1).
Objectives. The main purpose of this study was to assess the contribu-
tion of TCD in hemodynamic management during the early phase of 
septic shock, by comparing a personalized « TCD-guided» hemodynamic 
goals to the standard SSC recommendations. The main outcome was 
28 days mortality.
Methods. Fifty patients were included in this study, equally randomized 
into 2 groups.
Diagnosis of the septic shock was assessed according to Sepsis-3 consen-
sus (2).
All patients were managed according to SSC guidelines. Concerning cat-
echolamin infusion, in the first group, we aimed to maintain the same 
goals of MAP ≥ 65 mmHg and negative arterial blood lactate level dur-
ing the first 72 h after shock onset. In the second group, hemodynamic 
objectives and catecholamin infusion rate were determinated by the 
TCD, in order to obtain an optimized cerebral perfusion (PI < 1,3).
For the 2 groups, TCD was performed within the first hour of resuscita-
tion, and every 8  h during 72  h. MCA velocities and PI were recorded 
every 8  h, as well as other clinical data. Cerebral hypoperfusion was 
defined by meeting 2 out of 3 of these criteria: End diastolic velocity 
(EDV) < 20 cm/s, Mean flow velocity (MFV) < 35 cm/s and/or PI > 1,3. Sep-
sis associated encephalopathy was diagnosed using CAM-ICU score > 3 
or /and a GCS deterioration. Study was approved by the Ethics Com-
mittee of the Hospital. Statistical analysis was performed using SPSS 25. 
P-value < 0,05 was considered statically significant.
Results. The 2 groups were comparable concerning demographic 
data, comorbidities, initial SOFA, APACHE II and SAPS II scores. The first 
TCD was performed within the first hour of resuscitation. Patients of 
the « Standard group» showed an increased mortality (p = 0,031) and 
worse neurological outcome with a higher rate of sepsis associated 
encephalopathy (p < 0,001). TCD-guided group patients experienced a 
lower rate of cerebral hypoperfusion (p < 0,001) and altered autoregu-
lation (p < 0,001). TCD measurements improval was observed from the 
randomisation and along the study period. There was no difference 
between the groups regarding durations of mechanical ventilation, cat-
echolamin infusion and ICU length of stay. Mean catecholamin infusion 
rate was also comparable.
Conclusion. In this study, the TCD-guided hemodynamic management 
during the early phase of septic Shock was associated with a lower rate 
of 28-days mortality and an improval of the neurological outcome.
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Introduction. Sepsis is an important public health concern. Accord-
ing to the analysis of the Global Burden of Disease Study in 2017 20% 
of all global deaths were sepsis-related (1). Sepsis is defined as life-
threatening organ dysfunction due to dysregulated host response to 
infection according to the Sepsis-3 criteria (2). Early diagnosis is key in 
the management of septic patients. Numerous biomarkers have been 
tested for early sepsis diagnosis and risk stratification. Technology 

advancements allow us to broaden the search to a panel of leukocyte 
cell population data (CPD), additional to the usual complete blood 
count, which could be a cost-effective option in sepsis management 
(3).
Objectives. To determine the use of leukocyte CPD in differentiating 
patients with sepsis, septic shock (Sepsis-3 definition) (2), and critically 
ill patients without infection. Also, we aimed to examine whether ini-
tial CPD values can predict intensive care unit (ICU) survival.
Methods. The study included patients hospitalized from 1 July 2018 
till 28 February 2019 in the medical ICU at the University Hospital Cen-
tre Zagreb, Croatia. A complete blood count including CPD (Immature 
Granulocyte, IG%, Total reactive lymphocytes, RE-LYMP, Antibody-syn-
thesizing lymphocytes, AS-LYMP, Cytoplasmic granulation of neutro-
phils, NEUT-GI, Reactivity of neutrophils, NEUT-RI), C-reactive protein, 
and procalcitonin was measured. The CPD analysis was performed 
on the Sysmex XN-3000 hematologic analyzer. Statistical analysis was 
performed using SPSS for Windows version 23.0 (SPSS Inc, Chicago, 
IL, USA). Non-parametric tests were used for variables with the non-
Gaussian distribution. The level of statistical significance was chosen 
to be 0,05.
Results. The study included 123 patients out of whom 48 had either 
sepsis or septic shock, defined as infection. Leukocyte CPD values 
were compared between patients with and without infection, with 
differences found in the IG (p < 0.001), AS-LYMP (p < 0.001) and NEUT-
RI (p < 0.001) values (Table  1). The leukocyte CPD was unable to dif-
ferentiate between sepsis and septic shock, with NEUT-RI values 
approaching significance (p = 0.07). Furthermore, IG count differenti-
ated Gram-positive and Gram-negative sepsis (p = 0.009) and differed 
according to the infection site (p = 0.003). Logistic regression showed 
no significance in ICU survival for the tested CPD parameters, with 
NEUT-GI and NEUT-RI close to significance (p = 0.069; p = 0.083).
Table 1. Descriptive statistics in the two patient groups.

Parameter Without infection
n = 75

Infection
n = 48

Median ± IQR Median ± IQR p

Leukocytes (× 109/L) 11.07 ± 4.74 16.55 ± 16.55 NS

IG (× 109/L) 0.05 ± 0.07 0.19 ± 0.87 < 0.001
RE-LYMP (× 109/L) 0.06 ± 0 0.06 ± 0 NS

AS-LYMP (× 109/L) 0.00 ± 0 0.00 ± 0 < 0.001
NEUT-GI (SI) * 151.2 ± 6 152.6 ± 9 NS

NEUT-RI (FI) * 44.2 ± 5 56.2 ± 17 < 0.001
CRP (mg/L) 3.3 ± 8 188.0 ± 227 NS

PCT (µg/L) NA 8.0 ± 49

Conclusion. A significant difference in CPD values in critically ill 
patients with and without infection was shown. Even though no differ-
ence was observed in leukocyte CPD between patients with sepsis and 
septic shock, the IG count might be used to differentiate the source 
of infection and point toward Gram-negative sepsis. Furthermore, 
this pilot study might indicate an important role of the NEUT-GI and 
NEUT-RI values in predicting ICU survival for which further research is 
warranted.
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Introduction. Although antithrombin (AT) was not shown to reduce 
mortality in patients with severe sepsis in a phase III randomized trial 
[1], several studies have since reported that AT may improve mortal-
ity in patients with septic coagulopathy [2–5]. Given that these stud-
ies only estimated the treatment effects of AT in certain prespecified 
patient groups, little is known about which patient subgroups are 
optimal treatment targets of AT. Therefore, we aimed to investigate 
the subpopulations of sepsis patients who should be targeted for AT, 
using a machine learning-based approach.
Methods. This was a multicenter registry-based retrospective cohort 
study to explore patient subgroups with high treatment effects of AT 
on 28-day mortality. We used two multicenter registries in Japan: (1) 
3195 patients (aged ≥ 16  years) with severe sepsis and septic shock 
based on the International Sepsis Definitions Conference criteria in 42 
ICUs [6] (a derivation cohort) and (2) 1184 patients (aged ≥ 16  years) 
with severe sepsis based on the Sepsis-2 criteria in 59 ICUs [7] (a vali-
dation cohort). The derivation cohort was split into a training and test 
set (50% and 50%). We applied the causal forest approach—a machine 
learning-based approach to estimate heterogeneous treatment effects 
[8,9]—to the training set with adjusting for potential confounders. 
In the test set, by applying the developed causal forest model, we 
identified subpopulations of those who are potential targets of AT. To 
confirm the consistency of our findings, we evaluated the treatment 
effects of AT in the obtained subpopulations of the validation cohort 
using inverse probability of treatment weighting.
Results. By applying the causal forest model developed using the 
training set to the test set, we found that 72% of sepsis patients in 
the test set had positive estimated treatment effects of AT (shaded 
area of the histogram in Figure  1). Patients with positive estimated 
treatment effects were more likely to have severe coagulopathy (e.g., 
higher APACHE2 and SOFA scores, a higher D-dimer level, and a lower 
AT activity) than those with negative estimated treatment effects. 
Patients with higher DIC scores (e.g., ISTH DIC score) were likely to have 
higher estimated treatment effects (Fig. 2). According to the heteroge-
neity in AT’s treatment effects, we heuristically selected the potential 
treatment targets of AT as patients with ISTH DIC score ≥ 6. Among the 
potential treatment targets (DIC score ≥ 6; 5.3% of the cohort) in the 
validation cohort, we found that AT use was significantly associated 
with a lower 28-day mortality (adjusted risk difference − 43.8%; 95%CI 
− 69.1 to − 25.3%) after adjustment for potential confounders.

Conclusion. We found heterogeneity in the treatment effects of AT for 
sepsis with coagulopathy. Our findings suggest that certain subpopu-
lations of patients with septic coagulopathy (e.g., ISTH DIC score ≥ 6) 
may benefit considerably from targeted AT use.
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Introduction. The use of the SOFA score to stratify the risk of multi-
organ failure and thus patient mortality is widely validated. At initial 
low values (SOFA score < 6), the mortality risk is low although we can 
find patients in the subgroup of sepsis and septic shock with high 
mortality.
Objectives. The use of biomarkers like Midregional proadrenomedul-
lin (MR-proADM), Procalcitonin (PCT), C-reactive protein (CRP) and lac-
tate could help to improve 28-day mortality stratification in patients 
with SOFA score < 6.
Methods. Retrospective study of patients activated by the inhos-
pital sepsis code (CSG) at Hospital Universitari Vall d’Hebron within 
the emergency department (ED), hospital wards and intensive care 
unit (ICU) with a diagnosis of sepsis or septic shock and initial SOFA 
score < 6 from April 2016 to July 2018. Blood samples were obtained 
with the activation of sepsis code and were stored in the Sepsis 
Bank until their analysis. Area under receiver operating characteris-
tic (AUROC) curves, logistic and Cox regression analysis were used to 
assess performance. Mean was expressed in SD and median in IQR. The 
study has been approved by the ethics committee (PR(AG)333/2016, 
PR(AG)336/2016, PR(AG)11/2016) and informed consent was signed by 
patient or representatives.
Results. 296 patients were included, 271 alive (91.5%). 184 (62.2%) 
were male and had a mean of 63.18 (16.41) years. 185 (62.5%) had 
sepsis and 111 (37.5%) septic shock. The median of ICU length of stay 
was 4 days (2–10) and median of hospital length of stay 14 days (6.25–
30.98). The median of MR-proADM in non survivors was 2.53  nmol/L 
(1.7–4.97), PCT 2.31 ng/mL (0.7–8.63) and SOFA 5 (4–6). The mean of 
Lactate was 3.77 mmol/L (2.24) and CRP 149.35 mg/L (483.9).
The predictive ability of mortality of MR-proADM was low, with an 
AUROC of 0.56 (0.39–0.73). Lactate had the highest capacity with 
AUROC 0.66 (0.53–0.80), CRP 0.41 (0.26–0.56). In the bivariate study, 
the combination of MR-proADM and Lactate had an OR (95% CI) 
1.15 (0.93–1.36) and CRP and Lactate OR (95% CI) 1.20 (0.98–1.45] in 
mortality. The combination of PCT and lactate had OR (95% CI) 1.15 
(0.97—1.36).
The predictive ability of MR-proADM in mortality within patients with 
community-acquired infection was 0.73 (0.61–0.84). The AUROC of lac-
tate was 0.70 (0.54–0.86) and SOFA 0.72 (0.58–0.87). In the univariate 
study the SOFA OR (95% CI) was 2.04 (1.06–3.95). The bivariate study 
showed that the association of CRP and lactate had an OR (95% CI) 
1.23 (0.90–1.68) for mortality. MR-proADM and Lactate OR (95% CI) 
1.17 (0.87–1.57) and PCT and Lactate OR (95% CI) 1.20 (0.90–1.61).
The other biomarkers’ predictive performance was low.
Conclusion. The results suggest that community-acquired sepsis with 
initial SOFA score < 6, MR-proADM could help to identify patients at 
risk of 28-day mortality. Therefore, initial measurement of these bio-
markers could facilitate early treatment strategies after activation of 
a hospital sepsis code in patients with SOFA < 6 and sepsis or septic 
shock.
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Introduction. In the pandemic situation due to COVID 19 in which we 
find ourselves, it is necessary to review and analyze all the information 
generated in the ICUs, in order to draw conclusions that may improve 
the management of these patients.
Objectives. To analyze factors related to mortality in patients admit-
ted to intensive care units (ICU) with acute respiratory failure due to 
severe pneumonia caused by Covid19 infection.
Methods. Retrospective descriptive analysis was performed using a 
prospective cohort obtained from a 20-beds ICU collected between 
March 2020 and January 2021. Demographic outcomes, comorbidi-
ties, prognosis scores (APACHE and SOFA), treatment received, invasive 
mechanical ventilation (IMV) and ventilator parameters, acute kidney 
injury (AKI) and the need of any renal replacement therapy (RRT). 
Statistical analysis was performed: continuous outcomes (mean and 
standard deviation or median and interquartile range), categorical 
outcomes (percentages and frequencies). Comparison: Chi-square test 
(percentages) and T-student test (mean). Multiple logistic regression. 
Statistical significance was set at p-value < 0.05.
Results. 74 patients were included, 56 males (75.7%). Average age 
65.6 (± 12.4). Prognosis scores: APACHE II 12.9 (± 6.2), SOFA 4.2 (± 2.3). 
Breathing support: IMV 29.7%, non-invasive mechanical ventilation 
(NIMV) 43.2%, high-flow nasal cannula oxygen (HFNC) 13.5%. Mortal-
ity 63.5%. Survivors vs. dead were compared: age (57.1 [± 12.4] vs. 
70.6 [± 9.5], p < 0.001), APACHE II (9.3 [± 4.6] vs. 15.0 [± 6.1], p < 0.001), 
SOFA (3.4 [± 2.2] vs. 4.6 [± 2.2], p = 0.029). Previous treatment with 
angiotensin receptor blockers (ARBs) (11.1% vs. 34.0%, p = 0.030). 
Comorbidities: Chronic obstructive pulmonary disease (COPD) (3.7% 
vs. 25.5%, p = 0.024), high blood pressure (HBP) (33.3% vs. 57.4%, 
p = 0.046). Mechanical ventilation during ICU´s stay (85.2% vs. 97.9%, 
p = 0.056). Prone position (18.5% vs. 72.3%, p < 0.001). Blood test at 
ICU´s admission: urea (47.1 [± 28.8] vs. 64.1 [± 32.6], p = 0.026). Blood 
test at 48  h: lactate dehydrogenase (LDH) (448.6 [± 190.5] vs. 747.8 
[± 523.9], p = 0.006), urea (55.4 [± 23.1] vs. 78.3 [± 48.7], p = 0.008) 
protein-C reactive (PCR) (75.1 [± 74.5] vs. 158.9 [± 142.7], p = 0.006). 
Procalcitonine (PCT) (0.19 [± 0.42] vs. 0.72 [± 1.24], p = 0.016). Respira-
tory status at 24  h: SpO2 (97.8 [± 2.1] vs. 95.8 [± 3.1], p = 0.004). AKI 
(3.7% vs. 40.4%, p = 0.001). AKI AKIN III (3.7% vs 29.8%, p = 0.008). RRT 
(3.7% vs. 34.0%, p = 0.003). Multiple logistic regression: age (OR 1.161 
[IC 95%, 1.068–1.262, p < 0.001]), prone position (OR 18.597 [IC 95%, 
3.273–105.660, p = 0.001]), LDH at 48 h (OR 1.005 [IC 95%, 1.001–1.009, 
p = 0.007]). AUROC: 0.944 (IC95% 0.896–0.992).
Conclusion. In our ICU the mortality due to severe pneumonia related 
to COVID 19 infection was 63.5%. Age, the requirement of prone posi-
tion and higher LDH result at 48 h were associated to higher mortality.
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Introduction. The cause and prognosis of hyperdynamic left ven-
tricular ejection fraction (HDLVEF) in critically ill patients with sepsis is 
unknown [1].
Methods. This was a retrospective cohort study of patients that 
received a transthoracic echocardiogram (TTE) within seven days 
of sepsis onset whilst admitted to the Queen Elizabeth Hospital Bir-
mingham, UK between April 2016 and December 2019. The 90-day 
mortality rates of normal (55–70%), depressed (< 55%) and hyperdy-
namic LVEF (> 70%) were compared. The 90-day mortality rates of LVEF 
cohorts with varying vasoactive agent doses and choice were also 
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compared. Multivariate logistic regression analysis was performed to 
determine the association of LVEF phenotypes with mortality and the 
association of clinical parameters with LVEF phenotypes.
Results. 1,014 patients met inclusion criteria and were aged 62 years 
(IQR 47–72), with mostly respiratory infections (n = 557; 54.9%). 
Ninety-day mortality was 32.1% (n = 325). Patients with HDLVEF had 
a higher mortality than depressed and normal LVEF cohorts (58.9% 
(n = 103) vs. 34.0% (n = 55) vs. 24.7% (n = 167); p < 0.0001, respec-
tively). After multivariate analysis, HDLVEF independently associated 
with mortality (OR 3.90 (2.09 – 7.40), whereas depressed LVEF did not 
(OR 0.62 (0.28 – 1.37)). Systemic vascular resistance (SVR) inversely 
associated with HDLVEF (OR 0.89 (95% CI 0.78—0.95), whereas age, 
frailty and ischaemic heart disease associated with depressed LVEF. 
Vasoactive agent choice and dose and systemic vascular resistance 
altered the mortality rate associated with LVEF cohorts (Figure 1).

Conclusion. HDLVEF independently associated with mortality from 
sepsis whereas depressed LVEF did not. HDLVEF may reflect profound 
vasoplegia, whilst frailty and cardiovascular comorbidity may contrib-
ute to depressed LVEF in patients with sepsis.
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Introduction. Lipotoxicity refers to the local or systemic deleteri-
ous effects caused by increased levels of fatty acids (FAs), particu-
larly unsaturated fatty acids (UFA) (1). Lipotoxicity has been well 
described in pancreatitis and recent growing literature provides 
evidence of the potential association of lipotoxicity and worse out-
comes in COVID-19 patients (2). Approximately 30–40% of COVID-19 
autopsies have shown pancreatitis and fat necrosis (3); and multi-
ple observational studies have identified elevated lipase levels in 
COVID-19 patients without clinical evidence of pancreatitis (4). Fur-
thermore, obesity is a well-known risk factor for both severe COVID-
19 and lipotoxic severe pancreatitis (5). While most UFAs exist 
conjugated to albumin, a small proportion of these are unbound, 
are biologically active, and have been shown to induce cell injury 
through mitochondrial toxicity (1).
Objectives. To determine the fatty acid profile and their biological 
activity in sera of COVID-19 patients with different disease severity 
as compared to ICU patients without COVID-19.
Methods. Prospective observational cohort study was conducted in 
a 30-bed multidisciplinary ICU during 2019 and 2020. Consecutive 
critically ill patients ≥ 18 years admitted to the ICU during the study 

period were screened for inclusion in the study. Exclusion criteria: 
DNR/DNI and comfort care patients, ICU readmissions, and patients 
who had not agreed to the use of their medical records for research. 
Blood samples were obtained in the first 12  h after ICU admission. 
Serum fatty acids were analyzed by gas chromatography mass spec-
trometry and cytokines profile was measured using Luminex. All 
data are summarized as median [interquartile range (IQR)] or per-
centages. A p value ⩽ 0.05 was considered statistically significant.
Results. A total of 88 patients were included in the study, 39 of 
whom developed severe COVID-19 pneumonia. Although the 
median age in the COVID-19 group was lower: 55 (44–64) versus 
67 (57–75), p < 0.0001; the severity of disease based on APACHE IV 
scores was similar between the two groups: 52 (39–63) in the non-
COVID group versus 51 (34–69) in the COVID-19 group, p = 0.57. The 
COVID-19 group also had a higher BMI: 30.2 kg/m2 (26.8–35.8) ver-
sus 27.8 (25.1–32.5), p = 0.04. Lipase levels without clinical evidence 
of pancreatitis were higher in the COVID group: 73 U/L (42–122) ver-
sus 21 (11–46) p < 0.0001. Unbound FAs were higher in the COVID-
19 group: 4.8 uM (2.4–8.4) versus 3.4 (2.5–4.7), p = 0.04. From all FAs 
evaluated, only the UFA Linoleic acid (LA; C18:2) was found to be sig-
nificantly higher in the COVID-19 group: 113 uM (76–149) versus 83 
(64–109), p = 0.002. Pro-inflammatory cytokines were significantly 
higher in the COVID-19 group including IL-6  pg/mL (360 [67–641] 
versus 144 [33–357], p = 0.006); IL-8 pg/mL (42.2 [25.4–59.4] versus 
26.5 [17.5–42.7], p = 0.01); and TNFα pg/mL (40.4 [28.3–58.4] versus 
13 [5.5–23.4], p < 0.0001). Hospital and ICU outcomes were worse in 
the COVID-19 patients as compared to the non-COVID group, includ-
ing a higher percentage of multiorgan failure development: 59% 
versus 35%, p = 0.02; higher hospital length of stay: 23 days (11–42) 
versus 7 (5–13), p < 0.0001; and higher number of VTE events: 26% 
versus 2%, p = 0.002. Interventions such as renal replacement ther-
apy and ECMO utilization were also seen more frequently in the 
COVID-19 group.
Conclusion. Our study showed that total unbound FAs and the UFA 
Linoleic acid were significantly increased in the sera of patients admit-
ted to the ICU with severe COVID-19 as compared to ICU patients with 
no COVID-19. Patients with COVID-19 also presented higher levels of 
lipase and higher levels of pro-inflammatory cytokines as compared 
to non-COVID patients. Despite similar disease severity as evidenced 
by a similar APACHE IV score, COVID-19 patients presented worse out-
comes including multiorgan failure development, longer hospital stay, 
and more venous thromboembolic events. The association of lipotox-
icity in severe COVID-19 patients observed in this study, which mimics 
what is observed in pancreatitis, merits further investigation as a pos-
sible mechanistic process behind worse outcomes observed in these 
patients are compared to other similarly ill ICU patients.
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Introduction. Bacterial co-pathogens are commonly identified in viral 
respiratory infections and are important causes of morbidity and mor-
tality. The prevalence of bacterial infection in patients infected with 
SARS-CoV-2 is not well understood (1)(2).
Objectives. To determine and evaluate the incidence of bacterial coin-
fection and/or superinfection with a diagnosis of sepsis in patients 
admitted to the Intensive Care Unit (ICU) for SARS COV2 Pneumonia 
(COVID19).
Methods. Retrospective study including patients admitted to the ICU 
with a diagnosis of SARS-COV-2 Pneumonia (COVID19). Data were 
collected during the pandemic period in our center from 08/27/2020 
to 12/15/2020. Demographic and epidemiological data and severity 
scales were analyzed. Statistical analysis of incidence is performed.
Results. 59 patients with the following baseline characteristics were 
included. The median age of the population included in the data-
base was 64.4 (33–81) years, 81% male, weight 80.6 (72.6–105.2) kg, 
height 169.3 (164.9–170.7) cm, with high severity as shown by a 
mean APACHE II score of 14.13 (11–18) points and SOFA score of 5 
(3–8) points. The vast majority of the sample, 94.5% received antibi-
otic treatment with a mean duration of 7.4  days (± 8.56d), however, 
diagnosis of sepsis with identified microbiological isolation only 
occurred in 19% of the sample. From the evaluation of the isolates, 
56% presented only respiratory infection, being bacterial in 37% and 
mixed in 10% (positive fungical isolation); 12.5% presented only bac-
teremia; 6.2% presented simultaneous respiratory infection and bac-
teremia and 12.5% of the sample presented other isolates. In order of 
frequency, the germs isolated were: 43% Pseudomonas aeruginosa, of 
which 28.5% were MR, another 43% were S. maltophilia, 25% Candida 
spp. species, equivalent in frequency to 19% were K. pneumoniae, S. 
epidermidis and E. coli. Less frequent isolates were E. faecalis, P. mira-
bilis, E. cloacae in 12.5%, 6.2% and 6.2% respectively. Of the total sam-
ple, intra-ICU mortality was 27%, of those with sepsis diagnosis was 
54.5%.
Conclusion. Microbial overinfection is a serious complication in 
patients infected by SARS-COV-2 which leads to increased mortality 
and ICU stay (3). The most frequent superinfection is bacterial res-
piratory involvement. Bloodstream infections are a common occur-
rence and are frequently sustained by enterococci. In this context, 
measures to reduce bacterial infection are fundamental in order to 
provide appropriate critical care.
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Introduction. In the pandemic situation due to COVID 19 in which 
we find ourselves, it is necessary to review and analyze all the infor-
mation generated in the ICUs, in order to draw conclusions that may 
improve the management of these patients.
Objectives. Analyze the differences observed between patients 
admitted in ICU with a diagnosis of Covid-19 and those without 
Covid diagnosis from the beginning of the pandemic until January 
2021.
Methods. Descriptive retrospective analysis on a prospective cohort 
performed in a 20-bed ICU between March 2020 and January 2021. 2 
groups were compared: patients admitted with COVID-19 vs. admitted 
with non-COVID pathologies. Demographic variables, comorbidities, 
severity scores, received treatment, IMV, risk factors, infections in ICU, 
antibiotherapy, days in ICU, days in hospital and mortality. Statisti-
cal analysis: categorical variables (frequencies and percentages) and 
numerical variables (mean and standard deviation or median and 
interquartile range). Comparisons: X2 test (percentages), Student’s t 
(means), and U-Mann-Whittney (medians). Statistical significance with 
p < 0.05.
Results. 412 patients were included. COVID-19 (n = 98) vs. non-COVID 
(n = 314). Age > 80  years: 27.6% vs 17.8% (p = 0.036). SAPS II (28.6 
[± 11.3] vs. 34.6 [± 18.2], p < 0.001). APACHE II (12.8 [± 8.4] vs. 14.9 
[± 8.7], p = 0.040). Origin (p < 0.001): ward 87.8% vs. 35.0%, community 
12.2% vs. 61.5%. antibiotic therapy 48 h before admitted in ICU (63.3% 
vs. 34.1%, p < 0.001) RRT (18.0% vs. 8.9%, p = 0.016), Parenteral Nutri-
tion (4.4% vs. 13.7%, p = 0.016), neutropenia (1.1% vs. 6.7%, p = 0.037), 
CVC (80.6% vs. 64.0%, p = 0.002), IMV (73.5% vs. 42.5%, p < 0.001), Uri-
nary catheter (UC) (94.9% vs. 79.0%, p < 0.001), tracheostomy(26.7% 
vs. 3.3%, p < 0.001). IMV´s days: 10 (4; 20) vs. 2 (1; 6), p < 0.001.CVC´s 
days: 10 (4; 20) vs. 2 (0; 6), p < 0.001), UC´s days: 13 (7; 23) vs. 4 (2; 7), 
p < 0.001. Infections during ICU admission (50% vs. 18%, p < 0.001). 
Length of stay (days): ICU (13 [6; 22] vs. 3 [2; 6], p < 0.001), hospital (19 
[13; 29] vs. 9 [5; 20],p < 0.001). First antibiotic (p < 0.001): ceftriaxone 
(81.0% vs. 28.6%). First infection (p < 0.001): NAVM (7.7% vs. 4.0%), BAC 
(15.4% vs. 3.3%), secondary bacteriemia(11.5% vs. 6.3%). Mortality 
(64.7% vs. 31.5%, p < 0.001).
Conclusion. Patients admitted to the ICU due to COVID19 come from 
the hospitalization ward and present initially lower APACHE II and 
SAPS II scores. Greater use of prior antibiotic therapy, MV, CVC, UC 
and RRT was observed in patients with COVID19. The global incidence 
of infections in ICU and the incidence of NAVM, BRC and secondary 
bacteremia was higher in patients with COVID19. The mortality of 
COVID19 patients was double than in non-COVID patients.
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Introduction. In the pandemic situation due to COVID 19 in which we 
find ourselves, it is necessary to review and analyze all the information 
generated in the ICUs, in order to draw conclusions that may improve 
the management of these patients.
Objectives. To analyze the factors associated with mortality in 
patients admitted to the ICU during the COVID 19 pandemic year.
Methods. Retrospective descriptive study carried out between Janu-
ary 2020 and January 2021. Demographic variables, comorbidities, 
diagnosis on admission, risk factors, APACHE II, SAPS II, infections 
during ICU stay, microorganisms isolated, antibiotic therapy, pres-
ence of shock, days of stay in ICU and hospital and mortality. Statisti-
cal analysis: categorical variables (frequencies and percentages) and 
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numerical (mean and standard deviation or median and interquartile 
range). Comparisons: X2 test (percentages), Student’s test (means) and 
U-Mann–Whitney (medians). Multivariate logistic regression. Statistical 
significance with p < 0.05.
Results. 396 patients were included. Comparisons: survivors 243 
(61.4%) vs. deads 153 (38.6%): age (61.1 [± 16.6] vs. 67.7 [± 12.7], 
p < 0.001), APACHE II (12.5 [± 7.8] vs. 17.7 [± 9.3], p < 0.001), SAPS II 
(29.3 [± 15.8] vs. 40.1 [± 17.5], p < 0.001), chronic kidney disease (9.5% 
vs. 20.9%, p < 0.001), immunosuppression (4.9% vs. 12.4%, p = 0.007), 
COPD (8.2% vs. 18.3%, p = 0.003). Diagnosis on admission (p < 0.001): 
heart disease (13.7% vs. 34.2%), sepsis (14.4% vs. 24.8%), acute respira-
tory failure (15.6% vs. 37.9%), COVID (12.3% vs. 35.9%). Antibiotic the 
previous 48  h (32.1% vs. 54.9%, p < 0.001), renal replacement tech-
niques (RRT) (5.3% vs. 19.3%, p < 0.001), neutropenia (3.3% vs. 9.2%, 
p = 0.013), CVC (54.3% vs. 88.2%, p < 0.001), MV (30.9% vs. 77.8%, 
p < 0.001), urinary catheter (UC) (72% vs. 98%, p < 0.001), tracheos-
tomy (2.6% vs. 15%, p < 0.001). CVC days (1 [0; 5] vs. 5 [2; 13], p < 0.001), 
MV days (0 [0; 2] vs. 4 [1; 11], p < 0.001), UC days (3 [1; 6] vs. 6 [2; 14], 
p < 0.001), stay in the ICU (3 [2; 6] vs. 6 [2; 14], p < 0.001).
Multivariate analysis: age (OR 1.033, 95% CI [1.014–1.053], p < 0.001), 
APACHE II (OR 1.037, 95% CI [1.003–1.071], p = 0.030), COPD (OR 2.351 
[1.131–4.885], p = 0.022), COVID-19 (OR 3.621, 95% CI [1.931–6.789], 
p < 0.001), RRT (OR 2.386, 95% CI [1.062–5.361], p = 0.035), neutrope-
nia (OR 2.959, 95% CI [1.085–8.066], p = 0.034), MV (OR 5.044, 95% CI 
[2.946–8.638], p < 0.001). AUROC: 0.828, 95% CI [0.787–0.869].
Conclusion. COVID infection, age, APACHE II score, COPD, neutrope-
nia, use of TDE and MV during the ICU stay were independent predic-
tors of mortality.
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Introduction. Septic shock causes deranged micro-circulation. Macro-
circulatory markers are ineffective in guiding resuscitation. Carbon-
dioxide has high diffusibility, hence reflect the rapid changes in 
micro-circulation effectively. Hence we compared the effect of lactate 
and Venous-arterial carbon-dioxide difference in mortality of septic 
shock patients.
Methods. A prospective single-centered observational study was 
done after obtaining the ethical committee approval, including 50 
septic shock patients. Duration—October 2018 to November 2019. 
Patients meeting inclusion criteria were observed for lactate levels 
and venous-arterial carbon-dioxide difference at 0, 6, 12, 24, 48 h and 
observed their effect on 28 day mortality. We also measured the ratio 
of Cv-aCO2/Da-vO2 among survivors(S) and non survivors (NS).
Results. Study data analysis was done using SPSS software v23 and R 
software. Our 50 patients (40NS & 10S) showed significant difference 
(p < 0.005) in median values of SOFA & APACHE II SCORES. The median 
values and the change of Lactate and CO2 difference over time was 
insignificant. Using Ridgeline plot for the Cv-aCO2/Da-vO2 values the 
trend for Survivors > 1 and Non-Survivors < 1 was obtained.
Conclusion. We found that CO2 gap was ≤ 6 (normal) in our sep-
tic shock patients. We further analysed the ratio of CO2 production 
to oxygen consumption and found that this ratio is < 1 in survivors 
whereas it is > 1 in non-survivors. We emphasize that these parameters 
derived from oxygen or CO2, when considered individually, are not, 
but when taken together, can help us distinguish the severity of shock 
and intervene timely. Complementing these with Lactate can be a bet-
ter resuscitation protocol.
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Introduction. The approach and management of respiratory infec-
tion by SARS-Cov2 is complex, since the pathophysiology of this new 
viral infection is not yet fully understood. In clinical management, vari-
ous acute phase reactants have been used as evolutionary markers, 
within this group it is worth highlighting: D-Dimer, Ferritin Serum and 
C-Reactive Protein, together with IL-6.
Objectives. To determine the prognostic capacity of the following 
inflammatory markers: D-Dimer, Ferritin serum, C-Reactive Protein.
Methods. 28 patients admitted to the ICU for severe respiratory infec-
tion due to SARS-Cov2 were included. The following variables are col-
lected: age, sex, personal history, need for MV, ICU stay, ICU mortality, 
duration of MV, IL-6 upon admission, daily record of D-Dimer, Ferritin 
serum and C-Reactive Protein.
Results. Average age 63.67  years ± 7.76. 85.7% males. 92.9% HBP. 
42.9% DM, 57.1% Obesity (BMI > 30). 21.4% immunosupressed. 
64.1% required VMI. Medium duration MV 13.5 days. Median ICU stay 
12.5 days. Mortality 46.4%. We did not observe significant differences 
in the variations of D-Dimer between survivors vs non-survivors. Sur-
vivors had less variability in both Ferritin serum and C-Reactive Pro-
tein during their ICU stay than non-survivors, however, the differences 
were not statistically significant.
Conclusion. In our sample, we observed variations in the evolution of 
the different acute phase reactants between surviving vs non-surviv-
ing patients, however, these differences were not significant.
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Introduction. Some authors observed that increased hypotension 
exposure in septic shock would be associated with increased organ 
failure and mortality. Hypotension is defined as Mean arterial pressure 
(MAP) < 65  mmHg and few data observed the association between 
hypotension and acute kidney injury in critically ill patients.
Objectives. So we hypothesized that duration of hypotension or 
increased number episodes of hypotension during the first 48  h of 
septic shock would be associated with an increased risk for AKI.
Methods. We conducted a retrospective observational study enrolling 
30 patients who presented septic shock at the emergency department 
of an university hospital from May 2018 to May 2019.
We collected, analysed and compared the data of 2 groups of 15 
patients: a first group of survivors and a second group of non survivors.
Patients’ baseline characteristics and disease severity were well 
matched between groups.Mean arterial pressure and CVP were moni-
tored invasively.We recorded and analysed in the 2 groups: mean 
MAP, MAP time < 65  mmHg to quantify hypotension, blood lactate 
level, SOFA score day 1 and day4, serum creatinine, urine output ml/
kg/h and the incidence of acute kidney injury.
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Results. Stastical analysis used Mann whitney test and results 
expressed as mean + -std deviation.
We observed first that Mean MAP, during the first 48 h was decreased 
significantly in the group of non survivors compared to the group of 
survivors respectively 62.3 + − 4.86 vs 72 + − 4.93. p < 0.0001.
MAP time < 65 mmHg expressed in percentage of total time monitor-
ing was significantly increased in the group of non survivors compared 
to survivors during the first 48 h respectively 46 + − 5% vs 10 + − 1% 
p < 0.0001.
Blood lactate was significantly more elevated in non survivors than in 
survivors respectively 3.73 + − 0.35 vs 2.5 + − 0.25. p < 0.0001.
Acute kidney injury according KDIGO criteria was significanly more 
frequent in non survivors than in the survivors respectively 35%V 11%

Hemodynamic parameters and Incidence of AKI

PARAMETERS SURVIVORS NON SURVIVORS P

48 h MEAN MAP mm HG 72 + − 4.93 62.3 + -4.86 P < 0.0001

48hMAP TIME < 65 mm 
Hg %

10 + − 1% 46% + -5% P < 0.0001

SOFA score Day 4 5.6 + − 0.63 7.86 + -1.12 P < 0.0001

Lactates Day1 mmol/l 2.5 + − 0.27 3.73 + -0.35 P < 0001

Creatinine Day4 mg/l 14.4 + − 1.99 24 + − 2.79 P < 0.0001

Incidence of AKI 11% 35%

Conclusion. Our study confirm the association between duration of 
hypotension and the incidence of AKI in patients with shock.
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Introduction. In septic shock patients, hypotension/hypoperfusion 
may arise from multiple causes: vasodilation, absolute and relative 
hypovolemia, septic myocardial dysfunction, and microcirculatory 
dysfunction.[1] The severity of peripheral vasodilation is of particular 
interest because it affects the need, dosage and timing of vasopres-
sors introduction during treatment. Recently, Ospina-Tascón et al. [2] 
proposed the use of a new marker of vasodilation severity—the Dias-
tolic Shock Index (DSI). The DSI is the ratio between heart rate (HR) 
and diastolic arterial pressure (DAP) and is suggested to represent the 
impact of DAP (mainly determined by vascular tone) on vasodilation, 
while reflecting the severity of circulatory dysfunction by accounting 
for HR. They postulated that evaluation of DSI during initial assess-
ment could signal patients that would benefit from early vasopres-
sors initiation during shock resuscitation. Additionally, they found that 
higher DSI values were associated with higher mortality.
Objectives. To validate DSI as prognostic marker of hospital mortality 
in septic shock patients.
Methods. We designed a cohort study using the Medical Information 
Mart for Intensive Care IV (MIMIC IV) v0.4 database [3,4]. Adult patients 
(≥ 18  years-old) with septic shock (according to the SEPSIS-3 defini-
tion [5]) at intensive care unit (ICU) admission were selected. DSI was 

calculated as HR/DAP obtained just before (30 min timeframe) initia-
tion of vasopressors. Logistic regression was used to evaluate the asso-
ciation of DSI with hospital mortality, both with crude and adjusted 
analysis for age, sex, lactate, SOFA and SAPS II scores. DSI’s area under 
the receiver operating characteristic curve (AUROC) was calculated.
Results. We studied 3.088 patients admitted for septic shock. Sixty 
percent were males, median age was 67 (Interquartile Range [IQR]: 
56–76) years and the hospital mortality during the studied admis-
sion was 31%. At the first 24 h of ICU stay, the mean SAPS-II score was 
49 ± 16 and the median SOFA score was 4 (IQR: 3–6). The mean DSI 
before starting vasopressors was 2.1 ± 0.7. Increments in DSI were 
associated with higher hospital mortality, both in the crude (odd ratio 
[OR] 1.8; 95% confidence interval [95% CI]: 1.6–2.0; p < 0.001) and 
adjusted analysis (OR 1.5; 95% CI: 1.3–1.7; p < 0.001). The precision 
of DSI alone to predict hospital mortality was 0.60, as calculated by 
AUROC, and 0.76 when included in the adjusted model.
Conclusion. Our findings reinforce the prognostic value of DSI as mor-
tality predictor in septic shock patients. Its value as a severity marker 
of circulatory dysfunction with greater vasodilation and, as such, as a 
trigger to early initiation of vasopressors merits further research.
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Introduction. Approximately 80% of the episodes of nosocomial 
pneumonia occur in patients with an artificial airway, which is called 
ventilation-associated pneumonia (VAP). VAP is the most frequent 
cause of mortality among nosocomial infections in the Intensive 
Care Units (ICU). COVID-19 patients frequently require prolonged 
invasive mechanical ventilation (MV) including prone positioning, 
heavy sedation, and muscle blockers for several weeks, that increase 
secondary hospital-acquired infections and primarily VAP.
Objectives. To describe the incidence of bacterial or fungal VAP in 
patients with COVID-19 pneumonia, and the associated mortallity.
Methods. Retrospective descriptive study where critically ill 
patients with confirmed SARS-CoV-2 infection were included from 
March 1st 2020 to January 30th 2021. Bronchoalveolar lavage (BAL) 
were done to all of them when MV was required. Urinary antigen 
tests (UATs) for Streptococcus pneumoniae (SP) and Legionella 
pneumophila (LP), and influenza virus were tested in all the patients.
Medical story, microbiological cultures, ICU lengh of stay and mor-
tallity were analyzed by SSPS v18 Programme.
Results. 115 patient swere enrolled, median age was 63,6 ± 10 and 
82 (71%) were men. Median lenght of stay was 15  days [7–25]. 71 
patients (79%) required MV, in them, mortallity was 74%. Empiri-
cal antibiotics were prescribed in 100%, but suspended after 48  h, 
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except for microbiological isolation or increased biomarkers. Cor-
ticosteroids were prescribed in 85%. VAP were diagnosed in 66% 
patients, 82% were bacterial and 45% fungal (Aspergillus spp). Coin-
fection bacterial-fungal was presented in 34%. Pseudomonas Aerug-
inosa, Staphilococcus Aureus, Klebsiella Pneumoniae, Enterococcus 
Faecalis and Stenotrophomonas were the flora more founded.
Conclusion. Most of critically ill patients with confirmed SARS-
CoV-2 infection need MV, that was associated to high mortallity. A 
high incidence of bacterial and fungal VAP was observed.

000816 
Application of the spring constant and pressure phase plane 
methods to track changes in arterial elasticity during sepsis
L. Pereira1; U. wiersema1; S. Bihari1
1Intensive care unit, Flinders Medical Centre, Bedford Park, Australia 
Correspondence: L. Pereira
Intensive Care Medicine Experimental 2021, 9(1): 000816

Introduction. The elastic properties of the arteries, with radial dila-
tation of the vessel wall, enables arterial pressure wave propagation 
and efficient transfer of blood flow and energy for organ perfu-
sion(1–3). Chronic reduction of arterial elasticity is associated with 
increased cardiovascular events, hypertension and all-cause mortal-
ity (4). The effects of sepsis on arterial elasticity is not well character-
ised (5,6). The spring constant method and the pressure phase plane 
method of analysis of the arterial pressure waveform may be used to 
track changes in arterial elasticity during sepsis and recovery from 
sepsis (7–9).
Objectives. We applied the spring constant and pressure phase plane 
methods to demonstrate/measure the changes in arterial elasticity 
during the course of illness in patients who presented with sepsis and 
hypotension.
Methods. We performed a prospective observational study in an 
adult medical/surgical intensive care unit in a tertiary teaching hos-
pital, including 13 patients admitted with acute sepsis and hypoten-
sion with invasive radial arterial blood pressure monitoring. Data was 
acquired from the radial artery trace and analysed via the spring con-
stant method and the pressure phase plane method, which are both 
direct calculations of arterial elasticity/stiffness. Measurements were 
taken at the time of admission, commencement of vasopressor and 
prior to discharge from the intensive care unit. Repeated measures 
ANOVA and paired T test was used to compare data acquired.
Results. Repeated measures ANOVA found significant differences 
between spring constant arterial elasticity values (p 0.033) and the 
pressure phase plane K+ stiffness analog values (p 0.020) measured at 
time of admission, with vasopressor, and prior to discharge. Pearson 
correlation confirmed that neither the spring constant nor pressure 
phase plane K+ findings were attributable to changes in mean arte-
rial pressure, pulse pressure or heart rate. Paired T-test showed signifi-
cance for changes in spring constant values between admission and 
vasopressor (p 0.006), and those between vasopressor and discharge 
(p 0.041). A significant difference was also found between vasopres-
sor and discharge pressure phase plane K+ stiffness analog values (p 
0.018).
Table 1. Spring Constant and Pressure Phase Plane (PPP) K+ and 
K− values at admission (T1), after commencement of vasopressor 
(T2), and at discharge from ICU (T3). 

Vari-
able

T1 Mean 
(SD)

T2 Mean 
(SD)

T3 Mean 
(SD)

ANOVA
P value

T1-T2
T test
P 
value

T1-T3
T test
P 
value

T2-T3
T test
P value

Spring 
Con‑
stant 
(1/s2)

1418 
(384.3)

968.2 
(522.5)

1386 
(669.1)

0.033 0.006 0.773 0.041

PPP K+ 1288 
(423.5)

1143 
(406.4)

1431 
(599.9)

0.020 0.133 0.096 0.018

Vari-
able

T1 Mean 
(SD)

T2 Mean 
(SD)

T3 Mean 
(SD)

ANOVA
P value

T1-T2
T test
P 
value

T1-T3
T test
P 
value

T2-T3
T test
P value

PPP K− 286.1 
(119.4)

229.7 
(91.58)

243.2 
(88.00)

0.403 0.191 0.499 0.298

Conclusion. The spring constant and pressure phase plane methods 
provide a direct measurement of arterial elasticity, treating the arte-
rial wall and blood as one system, and provide a novel way to track 
changes during sepsis and vasopressor use.

Reference(s)
1.	 1. Lin Wang Y-Y, Chiu W-B, Jan M-Y, Bau J-G, Li S-P, Wang W-K. Analysis of 

transverse wave as a propagation mode for the pressure pulse in large 
arteries. J Appl Phys. 2007 Sep 15;102(6):064,702.

2.	 2. Lin Wang Y-Y, Wang W-K. A hemodynamics model to study the col‑
lective behavior of the ventricular-arterial system. J Appl Phys. 2013 Jan 
14;113(2):024,702.

3.	 3. Lin Wang Y-Y, Wang W-K. Why the cardiovascular studies should start 
with the radial oscillation of arterial wall rather than from axial flow 
motion of blood. Int J Cardiol [Internet]. 2018 Jun 8; Available from: 
http://​dx.​doi.​org/​10.​1016/j.​ijcard.​2018.​06.​019

4.	 4. Vlachopoulos C, Aznaouridis K, Stefanadis C. Prediction of cardiovas‑
cular events and all-cause mortality with arterial stiffness: a systematic 
review and meta-analysis. J Am Coll Cardiol. 2010 Mar 30;55(13):1318–27.

5.	 5. Vlachopoulos C, Dima I, Aznaouridis K, Vasiliadou C, Ioakeimidis N, 
Aggeli C, et al. Acute systemic inflammation increases arterial stiffness 
and decreases wave reflections in healthy individuals. Circulation. 2005 
Oct 4;112(14):2193–200.

6.	 6. Kazune S, Grabovskis A, Cescon C, Strike E, Vanags I. Association 
between increased arterial stiffness and clinical outcomes in patients 
with early sepsis: a prospective observational cohort study. Intensive Care 
Med Exp. 2019 May 16;7(1):26.

7.	 7. Wei C–C. An innovative method to measure the peripheral arterial 
elasticity: spring constant modeling based on the arterial pressure wave 
with radial vibration. Ann Biomed Eng. 2011 Nov;39(11):2695–705.

8.	 8. Chung CS, Strunc A, Oliver R, Kovács SJ. Diastolic ventricular-vascular 
stiffness and relaxation relation: elucidation of coupling via pressure 
phase plane-derived indexes. Am J Physiol Heart Circ Physiol. 2006 
Nov;291(5):H2415–23.

9.	 9. Wei C–C, Huang S-W, Bau C-T. Using the spring constant method to 
analyze arterial elasticity in type 2 diabetic patients. Cardiovasc Diabetol. 
2012 Apr 25;11:39.

000842 
Biomarkers of sepsis in the diagnosis of stage of generalized 
peritonitis
J. Fuss1; A. Voloboyeva2

1Department of Surgery, Regional hospital of Pustomyty, Lviv, Ukraine; 
2Department of Anestesiology, Communal Municipal Clinical Hospital 8, 
L’viv, Ukraine 
Correspondence: J. Fuss
Intensive Care Medicine Experimental 2021, 9(1): 000842

Introduction. The problem of generalizated peritonitis (GP), espe-
cially in the stage of abdominal sepsis, is one of the most relevant in 
modern surgery [1]. Unsatisfactory results of treatment of such severe 
pathology are associated with its high mortality—30–70%. For effec-
tive prediction of the outcome of the disease, along with other diag-
nostic methods, biological markers are of particular importance [2,3]. 
The most important of these markers at this stage are presepsin (PSP), 
procalcitonin (PCT), C-reactive protein (CRP) [4].
Objectives. To evaluate the prognostic role of biomarkers of inflam-
mation in determining the stage of development of GP.
Methods. This study was conducted in hospitals in Lviv and Pustom-
yty. The study included 128 patients with GP, including 85 men and 43 
women. The age of patients ranged from 18 to 84 years and averaged 
35.4 ± 3.2 years. All patients were divided into 3 groups depending on 
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the stage of peritonitis: Group I (n = 83; 64.9%)—initial stage; Group II 
(n = 23; 18%)—toxic; Group III (n = 22; 17.1%)—terminal.
The main nosologies that led to the development of GP were: in 74 
(57.8%)—perforation of the hollow organ, in 32 (25%)—acute intes-
tinal obstruction, in 9 (7%) cases—acute appendicitis, in 5 (3,9%) 
cases—acute cholecystitis, in 3 (2.4%) patients—pancreatic necro-
sis, in 3 (2.4%) cases—intestinal perforation and in 2 (1.5%) cases the 
causes of peritonitis were other diseases.
In order to determine the stage of development of the process and the 
presence of abdominal sepsis, the study of levels of presepsin (PSP), 
procalcitonin (PCT), C-reactive protein (CRP) in the blood was per-
formed on the day of hospitalization.
Results. Our results showed that the highest rates of the studied 
biomarkers were observed in the group of patients in the termi-
nal stage. Thus, the level of PSP in the blood of these patients was 
1473.4 ± 298.2  pg/ml, the level of PCT—18.0 ± 2.9  ng/ml, the level 
of CRP—284.5 ± 29.7  mg/l their maximum values were 1884.7  pg/
ml, 22.6  ng/ml, 312.4  mg/l and 329.7  pg/ml, respectively. The low-
est average value of PSP 345,0288 ± 102,9112, PCT—1,6 ± 0,8  ng/
ml, CRP—89,5 ± 31,2  mg/l, as well as the minimum concentration of 
PSP—56.1  pg/ml, PCT—0.1  ng/ml, CRP—10.6  mg/l were detected in 
patients with GP in the reactive stage. There was a strong statistical 
significance of the differences (p < 0,001).
In the study of the concentration of PSP it was found that its maximum 
values were observed in the terminal stage, with no statistical signifi-
cance of differences between groups. Our data confirm the opinion 
of other scientists that in the presence of sepsis, including its abdomi-
nal form, there is a significant increase in the level of presepsin in the 
serum.
Conclusion. Thus, the studies revealed a statistically significant cor-
relation between the severity of diffuse peritonitis and the level of 
presepsin in the blood, which allows it to be used effectively in the 
diagnosis of abdominal sepsis.

000852 
Early Intubation and patient‑centered outcomes in septic shock: 
a secondary analysis of a prospective multicenter study
R. Mellado Artigas1; BL. Ferreyro,2; C. Ferrando,1; C. Darreau,3; F. Martino,4; S. 
Jacquier,5; A. Delbove,6; L. Brochard,7; N. Lerolle,8
1Surgical Intensive Care Unit, Hospital Clínic de Barcelona, Barcelona, 
Spain; 2Intensive Care Unit, Sinai Health System, Toronto, Canada; 3Medi‑
cal and Surgical Intensive Care Unit, Le Mans Hospital, Le Mans, France; 
4Medical and Surgical Intensive Care Unit, Guadaloupe University Hos‑
pital, Les Abymes, Guadeloupe; 5Medical intensive care, Tours University 
Hospital, Tours, France; 6Medical Intensive Care Unit, Nantes University 
Hospital, Nantes, France; 7Interdepartmental Division of Critical Care, 
University of Toronto, Toronto, Canada; 8Faculty of Medicine, University 
of Angers, Angers, France 
Correspondence: R. Mellado Artigas
Intensive Care Medicine Experimental 2021, 9(1): 000852

Introduction. Despite the tremendous benefits associated with 
mechanical ventilation, its use is associated with complications. The 
exact time to switch to invasive mechanical ventilation is not known.
Objectives. We assessed the effect of intubation in septic shock 
patients in the first 8  h after vasopressor start, as compared to non-
early intubated controls on in-hospital mortality, intensive care and 
hospital length of stay among survivors and non-respiratory organ 
dysfunction at 24 h.
Methods. Secondary analysis of a multicenter prospective registry. 
To adjust for measured confounding, overlap weighting based on the 
propensity score was carried out. This statistical tool creates a pseudo-
population with identical covariate distribution by weighting treated 
subjects by the inverse of their propensity score and control individu-
als by their propensity score.
In-hospital mortality was analyzed in a time-to-event fashion while 
length of stay was assessed as a median difference using non-para-
metric bootstrapping. SOFA was compared with linear regression.

Results. 735 patients (137 intubated in the first 8  h) were evalu-
ated. After adjustment, a population with 53 patients on each group 
showed excellent adjustment. In-hospital mortality occurred in 15 
(28%) and in 22 (41%) and 15 (28%) subjects in the control and early 
intubation groups (hazard ratio 1.60, 95% CI 1.00–2.54, p = 0.05). 
Among survivors, control subjects spent a median of 5 days in inten-
sive care while early intubated individuals displayed a median length 
of stay of 10: (difference 5  days, 95% CI 2–8  days). However, when 
considering hospital stay, differences were not significant: 20 versus 
23 days (difference 1 day, 95% CI − 3 to 10 days). SOFA score at 24 h 
was not significantly different between groups (7.3 vs 8.0 points, mean 
difference 0.74, 95% CI − 0.04 to 1.48, p = 0.06).

Conclusion. Early intubation did not improve outcomes in this 
weighted cohort of septic shock patients. There were large differences 
between intubated and non-early intubated subjects at baseline 
which advise for using these results to infer treatment estimates only 
in a subset of early intubated patients.
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Introduction. COVID19 can be associated with life-threatening organ 
dysfunction due to septic shock, frequently requiring ICU admission, 
respiratory and vasopressor support. Therefore, clear clinical criteria 
are pivotal to early recognition of patients more likely to have poor 
outcomes, needing prompt organ support. Although most patients 
with severe COVID19 meet the Sepsis-3.0 criteria for septic shock, it 
has been increasingly recognized that, in this population, hyperlac-
tatemia is frequently absent, possibly leading to an underestimation of 
illness severity and mortality risk.
Objectives. This study aimed to identify the proportion of patients 
with COVID19 with hypotension despite adequate volume resuscita-
tion, needing vasopressors to have a MAP > 65 mmHg, with and with-
out hyperlactatemia, in ICU, and describe its clinical outcomes and 
mortality rate.
Methods. We performed a single-center retrospective cohort study. 
All adult patients admitted to ICU with COVID19 were eligible and 
were further divided in 3 groups according to hyperlactatemia (lac-
tate > 2 mmol/L) and persistent hypotension with vasopressor therapy 
requirement: (1) sepsis group (without both criteria), (2) vasoplegic 
shock (with persistent hypotension with vasopressor therapy require-
ment without hyperlactatemia) and (3) septic shock 3.0. COVID19 was 
diagnosed using clinical and radiologic criteria with a SARS-CoV-2 
positive RT-PCR test. Qui-square test was used for categorical vari-
ables and Kruskal–Wallis and logistic regression were used on continu-
ous variables for statistical assessment of outcomes between groups. 
Kaplan–Meier survival curve and log-rank test were also obtained.
Results. 103 patients (mean age 62 years, 71% males) were included 
in the analysis (N = 45 sepsis, N = 25 vasoplegic shock; N = 33 sep-
tic shock 3.0). SOFA score at ICU admission and ICU length of stay 
were different between groups (p < 0.001). Ventilator-free days and 
vasopressor-free days were also different between sepsis vs vasople-
gic shock and septic shock 3.0 groups (both p < 0.001 and p < 0.001, 
respectively), and similar in vasoplegic vs septic shock 3.0 groups 
(p = 0.387 and p = 0.193, respectively). Mortality was significantly 
higher in vasoplegic shock and septic shock 3.0 when compared with 
sepsis group (p < 0.001) without difference between the former two 
groups (p = 0.595). Log rank test of Kaplan–Meier survival curves were 
also different (p = 0.007) (Fig.  2). Logistic regression identified the 
maximum dose of vasopressor therapy used (OR 1.065; CI 95%: 1.023–
1.108, p = 0.02) and serum lactate level (OR 1.543; CI 95%: 1.069–2.23, 
p = 0.02) as the major explanatory variables of mortality rates.

Conclusion. In severe COVID19 patients, the Sepsis 3 criteria of septic 
shock may exclude patients with a similarly high risk of poor outcomes 
and mortality rate, that should be equally approached.
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Introduction. Vasopressors are required in septic shock to maintain 
patients’ mean arterial pressure (MAP). Noradrenaline is the first line 
vasopressor, however, it has been suggested vasopressin may provide 
some advantages by suppressing inflammatory mediators (1). Hydro-
cortisone is an adjunctive treatment in shock, if vasopressors cannot 
maintain MAP. Glucocorticoids are anti-inflammatory and they, too, 
can cause immune modulation.
Objectives. To examine the effects of noradrenaline versus vasopres-
sin, and hydrocortisone versus placebo, on cytokine trajectories over 
the first 96 h of septic shock.
Methods. 19 cytokines were measured in the plasma of 196 patients 
who were enrolled in the VANISH clinical trial (2). Plasma samples were 
taken at up to 4 timepoints during a patient’s ICU admission. Patients 
in this trial were randomized to four treatment groups (noradrena-
line and hydrocortisone, noradrenaline and placebo, vasopressin and 
hydrocortisone and vasopressin and placebo). Mixed model analyses 
were used to compare how cytokines varied over time and by study 
drugs. The models were controlled for in-subject variability by includ-
ing each patient as a random intercept. Vasopressin and noradrena-
line were compared in the first analysis and hydrocortisone to placebo 
in the second. There was a decreased requirement for renal replace-
ment therapy (RRT) in the vasopressin group compared to noradrena-
line in VANISH (25.4% vs 35.3%, Odds ratio = 0.40 [95% CI, 0.20–0.73]) 
(1) and haemofiltration is thought to filter cytokines out of the circu-
lation. Due to this, RRT could confound the causal pathway therefore 
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the analysis of noradrenaline versus vasopressin was repeated adjust-
ing for this.
Results.

Most cytokines decreased over time after the onset of septic shock. 
Statistically significant differences were seen in IL17 (p = 0.016) 
(median decrease of 1.88  pg/ml in noradrenaline and 0.50  pg/ml in 
vasopressin) and IL12p70 (p = 0.042) (median decrease of 1.32  pg/
ml in noradrenaline vs 0.01  pg/ml in vasopressin). Although sig-
nificant, these differences were small; however, CCL3 suggested 
a trend to greater differences but failed to reach statistical signifi-
cance (p = 0.054) (median decrease of 7.9  pg/ml in noradrenaline 
vs 22.69  pg/ml in vasopressin). When adjusted for RRT, these three 
cytokines became less significant. Hydrocortisone led to a significant 
decrease of IL6 (p = 0.004) (median decline 1773  pg/ml with hydro-
cortisone vs 1019  µl/ml in placebo) and IL12p70 (p = 0.025) (median 
decrease of 0.7  pg/ml in hydrocortisone vs 0.34  pg/ml in placebo). 

When adjusted for multiple comparisons, all p values failed to reach 
significance.
Conclusion. Although there were some statistically significant dif-
ferences in the decrease in cytokines between noradrenaline and 
vasopressin, these were small and of questionable clinical meaning. 
Hydrocortisone had the greatest effect on IL6 suggesting IL6 levels 
could be used to stratify patients to receive hydrocortisone treatment 
in future trials.
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Introduction. Sepsis patients with increased risk of poor outcome are 
difficult, yet important, to identify. Adrenomedullin is a vasoactive hor-
mone which could be of prognostic and potentially therapeutic value.
Objectives. The primary aim of this study was to investigate the 
association of circulating bioactive adrenomedullin (bio-ADM) levels 
among sepsis patients in the emergency department (ED) with mor-
tality. Secondary aims were to assess whether bio-ADM could improve 
the prognostic capabilities of a mortality prediction model, investigate 
the association of bio-ADM with multi organ failure (MOF), ED dis-
charge and intensive care unit (ICU) admission.
Methods. In this retrospective observational study, adult sepsis 
patients treated in the ED between 2013 and 2015 had bio-ADM lev-
els analyzed. Un-adjusted and adjusted odds ratios (OR) with 95% CI 
for log-2 transformed bio-ADM were calculated. The primary outcome 
was 28-day mortality. Secondary outcomes were development of MOF, 
ED discharge and admission to the ICU.
Results. Bio-ADM in 594 sepsis patients was analyzed of whom 51 
died within 28  days, 34 developed severe MOF, 67 were discharged 
from the ED and 28 were admitted to the ICU. The median bio-ADM 
(pg/mL) among non-survivors was 63, survivors 36, patients with 
severe MOF 81 and patients admitted to ICU 77.
The association of elevated bio-ADM and mortality resulted in an 
un-adjusted OR of 2.30 (95\% CI 1.74–3.04), whereas the multivari-
ate adjusted OR was 2.50 (95\% CI 1.77–3.54). The addition of bio-
ADM to a prognostic mortality model resulted in a 7% improvement 
(p = 0.009).
Increasing bio-ADM was associated with severe MOF and ICU admis-
sion with multivariate adjusted ORs of 3.45 (95% 2.24–5.30) and 1.75 
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(95% 1.11–2.76), respectively. Corresponding OR for ED discharge was 
0.45 (95% 0.31–0.65).
Conclusion. Increasing levels of bio-ADM are associated with mortal-
ity, MOF, ICU admission and inversely to discharge in sepsis patients 
in the ED. Bio-ADM may be useful in early identification of the sickest 
sepsis patients.
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Introduction. Sepsis is a continuum stemming from a systemic 
inflammatory response (SIRS). The sepsis SIRS response can progress 
to multi-organ failure. The medical community has developed guide-
lines aimed at reducing Sepsis mortality which emphasized early rec-
ognition and protocolized management. A pervasive protocol is the 
Early Goal-Directed Therapy (EGDT) which highlights the optimization 
of hemodynamic parameters using methods such as fluid adminis-
tration (1). However, recent research has questioned the benefit and 
possible harm of liberal volume administration for sepsis (2,3,4). Still, 
a common counter-argument for this finding is higher acuity patients 
require more volume. The fluid and mortality connection is burdened 
with the classic correlation versus causation conundrum. We aim to 
determine a causal relationship between volume overload and sepsis 
mortality using the causal analysis technique Targeted Maximal Likeli-
hood Estimator (TMLE). TMLE limits confounding bias in observational 
data by generating a pseudo-population that models counterfactual 
outcomes (5).
Objectives. Utilizing TMLE, we will match patients using Apache IV 
score as our severity of illness surrogate to determine the effect of 
fluid balance on mortality outcomes.
Methods. We extracted data from the eICU Collaborative Research 
Database. We limited our dataset to patients with a diagnosis of Sep-
sis. A total of 17,091 patients were extracted. Exploratory data analysis 
performed in Python. Three features extracted were net total fluid bal-
ance, Apache IV, and Mortality. We binarized net total balance using 
Feature-Engine equal width discretiser. We used TMLE with an ensem-
ble of machine learning algorithms as the primary model. The machine 
learning ensemble included Logistic Regression, a Neural Network, 
Naive Bayes, and XGboost. The analysis was performed on patient net 
fluid balance as the primary exposure. The covariate included is the 
Apache IV score. The primary outcome was mortality. Our primary 
metric was Average Treatment Effect (ATE). Secondary metrics were 
Odds Ratio and Risk Ratio.
Results. Net total fluid balance and Apache IV scores were both noted 
to be statistically different for the mortality groups. Using TMLE, mor-
tality analysis demonstrated an ATE (RD) of 0.048, 95% CI [0.04, 0.056], 
risk ratio (RR) 1.62, 95% CI [1.488, 1.768] and odds ratio (OR) of 1.711 
[1.556, 1.881].

Conclusion. Using TMLE, there appears to be a causal relationship 
between higher fluid balances and worse mortality outcomes in our 
sepsis cohort; this relationship should be evaluated further via large 
and prospective studies.
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Introduction. Fluid resuscitation is vital in the initial treatment of septic 
shock (1). However, the ongoing assessment of fluid status during acute 
resuscitation and in the aftermath relies on a composite of heterogene-
ous surrogate measures (2). Bioelectrical impedance analysis (BIA) is 
attractive for measures of fluid status because it is non-invasive, easy to 
use, quick, cheap, and safe (3–7). BIA measures impedance by sending a 
weak unnoticeable current through the body. A systematic review, cur-
rently in press, states that high-quality studies with adequate analysis are 
needed in order to judge the accuracy of BIA in ICU populations.
Objectives. The aim of this study was to determine if BIA is a precise and 
reproducible method for measuring fluid overload in patients with septic 
shock in the ICU.
Methods. A single-center prospective observational cohort study. 
The inclusion period was 1-12-2019–30-4-2021. We included adult ICU 
patients that met the criteria of septic shock according to the sepsis-3 
guidelines (8) for a maximum of 24 h. Two BIA devices were evaluated. 
The body composition monitor (BCM) from Fresenius measured imped-
ance with a spectrum of frequencies from 50 to 1000 kHz. The Bioscan 
iTouch (MBS) from Maltron measured impedance at four frequencies; 
5, 50, 100, and 200  kHz. Both devices had whole-body outcomes and 
electrodes placed ipsilateral, dorsally on the hand and foot. Results were 
the agreement between measurements of the left and right side of the 
patient, as well as measurements done one hour apart. The results were 
presented as Bland Altman plots with standard deviations (SD) of the 
mean difference and 95% Limits of Agreements (LoA).
Results. 49 severely ill patients were included. Table  1. MBS measured 
fluid overload on the left and right side showed a mean difference of 
0.3 L with SD 2.7 L and 95% LoA of − 4.0 L–4.7 L. Fluid overload of MBS 
with one hour apart had a mean difference of 0.2 L and SD of 1.3 L and 
a 95% LoA of − 2.4 L–2.8 L. BCM measured fluid overload comparing the 
left and right sides showed a mean difference of 0.5L with SD 3.3 L and 
95% LoA − 6.2 L–7.2 L. BCM measured one hour apart gave a mean dif-
ference of 0.3 L, SD 1.1L, and 95% LoA − 4.1 L–3.6 L. Figure 1. Outcomes 
of total body water and raw data in the form of impedance show similar 
wide 95% LoA for both devices. No systematic bias was observed.
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Conclusion. We found that BIA on ICU patients with septic shock for a 
maximum of 24 h had a high degree of agreement, but with wide 95% 
LoA on all outcomes. Therefore we conclude that BIA measured fluid 
status is not sufficiently accurate in this population and setting.
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Introduction. Sepsis is a clinical condition with ongoing high mor-
tality despite advances in modern critical care. Prognostication and 
risk stratification are challenging, thus simple decision-aiding tools 
required. The Red Cell Distribution Width (RDW) is a parameter that is 
given by default in every blood count. It is calculated via the standard 
deviation of the Mean Corpuscular Volume (MCV) of a patients eryth-
rocytes. Overall, the RDW is an indicator of anisocytosis, and can be 
altered in various (especially hematological) diseases. Various authors 
have shown changes in RDW to be associated with different acute 
and chronic diseases entities. This study aims to show an association 
of RDW with mortality in patients with sepsis in a large multi-center 
intensive care cohort.
Methods. In this study, 16,423 patients with sepsis from the multi-
center eICU Collaborative Research Database were analyzed retro-
spectively. RDW was used as primary exposure as a continuous and 
a dichotomized variable (≤ 15% vs > 15%). The primary end point 
was mortality, whereas different intensive care measures, develop-
ment of acute kidney injury (AKI), length of stay, and ICU mortality 
were used as secondary end points. Univariate and multivariable 
regression analyses were performed to fit regression models with 
hospital mortality as random effect and RDW as fixed effect and 
two multivariable models adjusted for the Sequential Organ Fail-
ure Assessment (SOFA) and Acute Physiology And Chronic Health 
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Evaluation (APACHE) IV scores. Furthermore, a sensitivity analy-
sis was performed and a prediction model for hospital mortality 
calculated.
Results. Higher RDW (> 15%) was associated with higher patient 
age (> 65  years; 57% vs. 50%; p < 0.001), higher prevalence of sep-
tic shock (21% vs. 14%; p < 0.001), higher SOFA (6 pts. vs. 5 pts.; 
p < 0.001) and APACHE IV scores (69 pts. vs. 60 pts.; p < 0.001). Sec-
ondary endpoints also occurred significantly more often in this 
group (mechanical ventilation: 23% vs. 20%, p < 0.001; vasopres-
sors: 35% vs. 26%, p < 0.001; AKI: 7% vs. 5%, p < 0.001). RDW was 
associated as a continuous variable with hospital (aOR 1.18 95%CI 
1.16–1.20; p < 0.001) and ICU mortality (aOR 1.16 95%CI 1.14–1.18; 
p < 0.001), a finding that remained significant after adjustment 
for SOFA- and APACHE IV-score. Also, as a dichotomized variable 
(RDW > 15%), there was a significant association with hospital mor-
tality (20% vs. 9%; aOR 2.63 95%CI 2.38–2.90; p < 0.001) even after 
multivariable adjustment. This finding remained significant in the 
sensitivity analysis. Regarding the prediction model, the area under 
the curve (AUC) for RDW alone was 0.65 (95%CI 0.64–0.66), and thus 
lower than for SOFA- and APACHE-IV scores (AUC 0.76 vs. 0.77). Yet, 
in a combined model with baseline lactate a comparable predictive 
value (AUC 0.75; p = 0.05) was shown. The optimal cut-off value for 
RDW as predictor of hospital mortality was found to be 16%.
Conclusion. In this retrospective multi-center study, a higher RDW 
was shown to be associated hospital mortality in septic patients. This 
finding remained persistent after multivariable regression analysis and 
extensive sensitivity analysis. RDW is a simple, easy-to-obtain, ubiqui-
tously available, and inexpensive tool that can be used early as a risk 
predictor in septic patients. A combination with lactate can further 
increase its predictive value and thus even compete with the much 
more complex SOFA- and APACHE-IV scores.
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Introduction. The procalcitonin, a precursor of calcitonin, has been 
most widely studied to guide antibiotic prescription.
Objectives. The objective of this study was to evaluate the efficacity 
of procalcitonine-guided antibiotic discontinuation in burned septic 
patients to reduce the duration of antibiotic treatment.
Methods. We conducted a retrospective and analytic study in Inten-
sive Burn Care Department in the Burn and Trauma Center of Ben Ben 
Arous, including septic patients. Patients were randomly assigned to a 
procalcitonin group in which stopping or changing the antibiotics was 
based on the procalcitonin levels, and a control group. The primary 
end-point was antibiotic duration. Hospital mortality and ICU stays 
were also studied.
Results. The two groups (60 patients in the procalcitonin group and 
60 patients in the control group) had similar demographic and clinical 
characteristics. In the per-protocole analysis, the median duration of 
antibiotic treatment for sepsis was 4 days shorter in the procalcitonin 
group (5.51 days in the PCT group vs 9.14 days in the control group, 
p = 0.027).
ICU stays were shorter in the procalcitonin group with a tendency to a 
significant difference between the two groups (p = 0.053).
However, hospital mortality was the same in both groups.
Conclusion. Procalcitonin-guided antibiotic discontinuation in 
burned septic patients could reduce the duration of antibiotic use but 
its impact on survival remains less certain.
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Introduction. Where lactate comes from and where it goes is not 
always clear in every individual case. The original concept of tissue 
hypoxia does not always apply, nor is it by itself explanatory, as it is a 
too simple approach for a likewise complex dynamic. Especially in sep-
sis many vital processes like respiratory and perfusion dynamics, renal 
integrity, balance of coagulation and of course immunomodulatory 
pathways are simultaneously impaired. Here, a precise assignment of 
which problem is leading is often not possible. Nevertheless, in many 
cases hyperlactatemia is present, which is influenced by all these pro-
cesses. Elevated lactate concentrations and also a limited negative 
delta-lactate have been correlated multiply in various acute disease 
entities in the past, whereby lactate is of particular importance in the 
assessment of the course and prognosis of sepsis. Excessive mortality 
rates have been shown in patients with extreme hyperlactatemia. This 
retrospective analysis from the large-scale eICU database is intended 
to provide further evidence here.
Methods. A total of 10,724 septic patients from the multicenter 
eICU Collaborative Research Database were included in this analysis. 
Patients were divided into three groups, namely: (1) lactate < 5 mmol/l, 
(2) ≥ 5 mmol/l and < 10 mmol/l, (3) ≥ 10 mmol/l. The primary endpoint 
was hospital mortality, secondary endpoints were vasopressor use, 
mechanical ventilation, ICU mortality and acute kidney injury (AKI). 
A multilevel logistic regression analysis was performed; in the base-
line model, hospital was used as a random effect; the second model 
was adjusted for Acute Physiology And Chronic Health Evaluation 
(APACHE) IV score. Furthermore, a stratified sensitivity analysis was 
performed.
Results. In the following, continuous data are given as median val-
ues. Patients in the maximum lactate group tended to be younger 
(65 vs. 67 yrs. in both other groups, p = 0.041), whereas no differ-
ence was found in respect of sex (male sex; group 3: 48%; group 
2: 52%; group 1: 51%, p = 0.39). Regarding ethnicity, more patients 
in the severe hyperlactatemia group were African American (12 vs. 
11 vs. 9%, p = 0.030), and less patients Caucasian (75 vs. 75 vs. 80%, 
p = 0.030). Individuals with higher lactate values showed higher 
sequential organ failure assessment (SOFA; 12 vs. 10 vs. 6 pts., 
p < 0.001) and APACHE IV scores (113 vs. 90 vs. 66 pts., p < 0.001). 
Furthermore, hemoglobin values (9.7 vs. 10.5 vs. 10.3 g/dl, p < 0.001) 
were lower in group 3 compared with the other two groups. Throm-
bocyte counts (137 vs. 150 vs. 183 G/l, p < 0.001) were lower in group 
3 and 2 compared with group 1, whereas a trend but no statisti-
cally significant difference was found for higher leucocyte counts in 
groups 3 and 2 (14.1 vs. 14.1 vs. 13.3 G/l, p = 0.063). Also, serum cre-
atinine was higher in the higher lactate groups (2.8 vs. 2.1 vs. 1.3 mg/
dl, p < 0.001). In patients with severe hyperlactatemia significantly 
more patients had a gastrointestinal (24 vs. 20 vs. 13%, p < 0.001) or 
unknown focus (18 vs. 13 vs. 11%, p < 0.001) of infection than in the 
other groups. Significant differences were observed for the primary 
(79 vs. 43 vs. 13%, p < 0.001), as well as all secondary endpoints (ICU 
mortality: 70 vs. 32 vs. 8%, p < 0.001; septic shock: 68 vs. 52 vs. 13%, 
p < 0.001; mechanical ventilation: 59 vs. 41 vs. 22%, p < 0.001; vaso-
pressor use: 69 vs. 54 vs. 33%, p < 0.001; AKI: 22 vs. 14 vs. 6%; ICU 
length of stay: 30 vs. 68 vs. 59 h.; all p < 0.001). When comparing sur-
vivors and non-survivors in the severe hyperlactatemia group, they 
were younger (60 vs. 66 yrs., p < 0.001), showed lower APACHE IV (98 
vs. 116 pts., p < 0.001) but not SOFA scores (both 12 pts., p = 0.22), 
tended to have lower serum creatinine (2.6 vs. 2.8  mg/dl, p = 0.46) 
but higher Hb-values (10.2 vs. 9.6 g/dL, p = 0.052). No difference was 
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found for leucocyte counts (14.1 vs. 14.2 G/l, p = 0.095), but again 
lower platelet counts were observed in non-survivors (128 vs. 156 
G/l, p = 0.020). In this subgroup analysis no difference was shown for 
ethnicity (p = 0.92) or focus of infection (p = 0.14). For all secondary 
endpoints except from ICU length of stay (survivors: 117  h.; non-
survivors: 26 h., p < 0.001) only trends but no statistically significant 
differences were observed.
Conclusion. This analysis of a large multi-center cohort of patients 
with sepsis shows excess mortality in patients with severe hyperlac-
tatemia (lactate > 10  mmol/l). The detailed subgroup- characteriza-
tion is intended to be thesis-generating for future studies.
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Introduction. Given the biological risk involved in performing 
autopsies in patients with SARS-COV-2 infection can only be carried 
out in certain centers. Due to the interest in obtaining postmor-
tem studies of this new disease, we carry out sampling of different 
organs, guided by ultrasound.
Objectives. To analyze the results of a protocol of multiple ultra-
sound-guided post-mortem biopsies (echopsy) in COVID-19 
patients.
Methods. Informed consent was requested from the family and the 
pertinent security measures were taken and authorized by the ethics 
committee. The demographic characteristics of the patients, the histo-
logical samples sought, and the histological characteristics related to 
the evolution of the case are described. Data are shown as mean and 
percentages.
Results. All the families questioned agreed to carry out the echopsy. 
The technique delayed the transfer of the corpse 90  min. Samples 
were obtained from 12 patients, of which 82% were male with a 
mean age of 64.54 years and 38.1 days of stay in the ICU. They were 
33.54  days in Mechanical Ventilation. 100% were treated with high 
doses of corticosteroids and 80% were anticoagulated.
As a result, 27 lung samples were obtained, the findings of which we 
show in Table 1. 14 liver samples, 7 of muscle, 5 of heart, 4 kidney and 
1 thyroid were also studied. We observed: nonspecific inflammatory 
myopathy, myocarditis, sinusoidal lymphocytic infiltrate in the liver of 
uncertain origin and absence of relevant findings in renal and thyroid 
samples.
Table 1. Lung biopsy findings

Findings Nº of samples (N: 27)

Diffuse alveolar damage 15 (55,5%)

Aspergillomas 3 (11%)

Acute penumonia 2 (7,40%)

Obstructive pneumonia 18 (66,6%)

Fibroblastic bodies 8 (29,62%)

Microthrombi 14 (60%)

Fibrosis 23(85%)

Pneumocyte hyperplasia 11 (40,74%)

Conclusion. The echopsy performed in the ICU is a safe, fast and more 
acceptable alternative for the family. The results may be relevant for a 
better understanding of SARS-COV2.
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Introduction. Elevated levels of C-reactive protein (CRP) and Procal-
citonin (PCT) have been associated with severe COVID-19, which sug-
gests that these can be used as biomarkers for disease prognosis.
Objectives. The objective of this study was to determine if there was 
a difference in the longitudinal inflammatory response measured by 
CRP and PCT levels between the first COVID-19 wave and the second 
COVID-19 wave of ICU patients.
Methods. Single centre retrospective observational study carried out 
in Aneurin Bevan University Health Board in Wales, UK. Patients were 
enrolled during the first and second wave of COVID19 pandemic (first 
wave: 9th March 2020 to 5th June 2020, second wave: 17th November 
2020 to 15th March 2021).
During the study, consecutive patients admitted to ICU were screened 
daily and recruited to the study if they fulfilled all inclusion crite-
ria: age ≥ 18-years old; SARS-CoV-2 infection confirmed by positive 
RT-PCR. Data were collected on patient demographics, laboratory 
results and management strategies during the ICU stay. Patients were 
followed-up until discharge from the hospital. The inflammatory 
response was evaluated using the CRP and PCT levels on day of admis-
sion (Day 0), Day 3, 7, 10, 14, 21, 28, respectively.
For statistical analsysis Fisher’s exact test, Mann–Whitney U test and 
multivariate mixed general linear model was used.
Results. 178 patients were admitted with a positive SARS-CoV-2 PCR 
test and recruited into the study. 65 patients were admitted during the 
first wave and 113 patients during the second wave (Table 1).

Table 1 First wave 
(n = 65)

Second wave 
(n = 113)

p-value

Age (years) 57 (51–63) 61 (53–67) 0.024

Sex (Male/Female, n) 43/22 30/83 0.310

Dexamethasone (n, %) 14 (21.5%) 113 (100%) 0.001

IL-6R. IL-1R inhibitors (n, %) 2 (3.1%) 75 (66.4%) 0.001

CRP levels showed significant rise on Day 3 and levelling off after Day 7 
in the first wave. In the second wave CRP levels were significantly lower 
on admission and continued to decrease further. Median PCT levels 
were below the 0.5 ng/mL threshold on admission in both waves.
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Conclusion. Commonly measured inflammatory markers such as CRP 
and PCT had markedly different longitudinal kinetics up until day 28 
of ICU stay between the first and second wave of the pandemic. It’s 
unclear if these common markers of infections could be effectively 
used for these purposes in COVID19 patients treated with evidence 
based therapies.
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Introduction. It is unclear whether removing the danger-associ-
ated molecular patterns (DAMPs) of gut lymph (GL) in the rats of gut 
ischemia–reperfusion injury (GIRI) model may reduce the distant 
organ lung injury.
Objectives. To determine whether oXiris gut lymph purification (GLP) 
may remove the DAMPs of GL in therats’ model of acute lung injury 
(ALI) caused by GIRI.
Methods. The experimental rats were divided into four groups: 
Sham group, GIRI group, GIRI + gut lymphdrainage (GLD) group, and 
GIRI + GLP group. After successful modeling, the lung tissue samples 

of rats ineach group were taken for hematoxylin–eosin (HE) staining 
and detection of expression levels of apoptoticindexes. The level of 
DAMPs was detected in blood and lymph. We observed its microstruc-
ture of type IIalveolar epithelial cells (AECII), and detected the expres-
sion level of apoptosis indexes.
Results. GIRI-induced destruction of alveolar structure, thickened 
alveolar walls, inflammatory cell infiltration emerged in the GIRI group, 
HMGB-1 and IL-6 levels significantly increased, and HSP70 and IL-10 
levels reduced in lymph and serum. Compared with GIRI group, the 
lung tissue damage in GIRI + GLP group significantly improved, the 
expression level of HMGB-1 and IL-6 in the lymph and serum reduced, 
and HSP70 and IL-10 increased. The organelle structure of AECII in 
GIRI + GLP group was significantly improved compared with the GIRI 
group.
Conclusion. oXiris GLP blocks the key link between DAMPs and mono-
nuclear phagocyte system to inhibit inflammation and cell apoptosis, 
thereby reducing ALI induced by GIRI.
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Introduction. Coronavirus disease 2019 (COVID-19) caused by the 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) causes 
not only pneumonia leading to acute respiratory failure but also may 
affect several organs, including the brain, especially in patients with 
severe clinical manifestations (1). S100 calcium binding protein B 
(S100B) and neuron-specific enolase (NSE) are known serum biomark-
ers of neurologic injuries and they have been found elevated in sepsis 
related encephalopathy (2). However, information concerning their 
possible implication in the course of severe COVID-19 so far is lacking.
Objectives. We evaluated whether S100 B and NSE are increased in 
patients with severe COVID-19 and their correlation with other vari-
ables and with clinical outcome.
Methods. In critically ill patients admitted to the ICU with acute res-
piratory failure due to confirmed COVID-19, blood samples were 
obtained within 24 h of their ICU admission to measure serum S-100B 
and NSE as well as interleukin-6 (IL-6). APACHE II and SOFA scores 
were recorded in all patients. Spearman’s correlations were performed 
between S100B, NSE, IL-6 and other routine laboratory and clinical 
variables. Patients with known neurologic conditions were excluded.
Results. Fifty-two critically ill, mechanically ventilated patients (mean 
age 65 ± 14  years, 40 males) were included. S-100B and NSE levels 
were increased (above the laboratory cutoff of 0.14 μg/L and 15 μg/L 

respectively) in 21/52 (40%) and 44/52 (85%) patients, respectively. 
S100B value was higher in the presence of shock compared to that 
without [0.15 (IQR 0.14) vs 0.10 (IQR 0.11), p = 0.023]. There was a 
positive correlation between S100B and NSE (r = 0.283, p = 0.047), IL-6 
(r = 0.35, p = 0.027), arterial lactate (r = 0.565, p = 0.000), HCO3 (-0.31, 
p = 0.048), SOFA score (r = 0.39, p = 0.04) and APACHE II score (r = 0.40, 
p = 0.03), whereas a correlation between NSE and any of these param-
eters was not observed. IL-6 was significantly correlated with C-reac-
tive protein (r = 0.349, p = 0.025) and SOFA score (r = 0.419, p = 0.06). 
Higher S-100B levels were associated with higher ICU mortality [0.15 
(IQR 0.51) versus 0.11 (IQR 0.13), p = 0.034].
Conclusion. Biomarkers of neurologic injury are frequently increased 
in critically ill patients with acute respiratory failure due to COVID-19, 
in the absence of an apparent brain damage. They are positively asso-
ciated with the presence of shock, with inflammatory indices, with 
markers of tissue perfusion and with more severe organ dysfunction. 
Studies to examine whether these biomarkers are associated with spe-
cific neurological findings are needed.
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Introduction. Severe COVID-19 caused by the SARS-CoV-2 is mainly 
characterized by acute hypoxemic respiratory failure, requiring admis-
sion to the intensive care unit (ICU), frequently followed by sepsis 
and multi-organ failure. Certain laboratory findings including typical 
hematological abnormalities and impaired inflammatory and other 
biomarkers have been identified. While much information has been 
given concerning the clinical features over the course of the disease 
during the ICU stay, the available information on the evolution of labo-
ratory abnormalities over time is limited.
Objectives. To present the temporal evolution of the most important 
laboratory findings during the course of the disease in critically ill 
patients with severe COVID-19.
Methods. We recorded retrospectively the main laboratory data, 
which are routinely daily tested, from all confirmed COVID-19 patients 
with acute hypoxemic respiratory failure, consecutively admitted 
to our ICU between March 19, 2020 and April 10, 2021, during their 
course of critical illness. For analysis, laboratory values of lymphocytes, 
platelets, fibrinogen, C- reactive protein (CRP), lactate dehydrogenase 
(LDH) and serum albumin at Days 1, 3, 5, 10, 15 and 21 post ICU admis-
sion were used; they were compared between survivors and non-sur-
vivors with repeated measures ANOVA.
Results. A total of 410 patients [mean (± SD) age 66 ± 14 years, SOFA 
score 6 ± 3, APACHE II score 15 ± 6, 70% males] were included. Crude 
ICU mortality was 45%. On ICU admission, the most frequent labora-
tory abnormalities were lymphopenia (lymphocyte count ≤ 1,100 
cells/µL) in 70% of the patients and elevated serum inflammatory 
markers i.e., CRP and fibrinogen [14 (± 10) mg/dl and 609 (± 172) 
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mg/dl, respectively] and elevated lactate dehydrogenase (LDH) [549 
(± 506) IU/L]. Although abnormal, initial laboratory parameters did not 
differ significantly between survivors and non-survivors.
Over the follow up period of 21  days, lymphocyte count was further 
decreased on Day 3, though non-significant difference was observed 
between the two groups. Platelets, significantly were decreased over 
time in non survivors. CRP was significantly decreased on Day 3 com-
pared to the admission value in survivors; also, compared to non-
survivors, CRP levels were significantly lower in survivors over time. 
Fibrinogen levels further increased after the 5th Day in non-survivors, 
whereas LDH values did not change significantly either over time or 
between the groups of survivors and non-survivors. Albumin levels 
significantly decreased over time, but significantly more in non-survi-
vors during the course of the illness.
Conclusion. Among critically ill patients with severe COVID-19, the 
inflammatory markers and other typical laboratory abnormalities on 
ICU admission remain abnormal over the ICU course in both survivors 
and non-survivors and further deteriorate in non-survivors.
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Introduction. Previous studies demonstrated that extensive fluid 
loading and consequently positive fluid balances during sepsis resus-
citation are associated with adverse outcome. The association isn’t 
established yet.
Objectives. We wanted to see the impact of fluid balance in the first 
seven days on mortality in septic shock.
Methods. A retrospective observational cohort study.Medical ICU of 
one university-affiliated hospital in Bhubaneswar, Odisha, India. Adult 
patients admitted with septic shock who survived for at least 7  days 
were included over a period of 2 years. Cumulative Fluid balance was 
calculated in the first seven days.
Results. Total 2356 patients were screened out of which 710 were 
included in the trial. 131 patients died. The mortality rate was 18.45%. 
Mixed-effects logistic regression modelling, adjusted for possible con-
founders, showed that cumulative fluid balance in the 7 days was an 
independent predictor of ICU mortality: odds ratio 4.23 (2.90–5.33) per 
10 mL/kg increase in daily fluid balance.
Conclusion. A higher fluid balance in the first 7 days after the septic 
shock was associated with increased mortality. This shows the impor-
tance of implementing negative fluid management strategies after ini-
tial hemodynamic resuscitation. Prospective interventional studies are 
needed to confirm our results.
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Introduction. Recent studies indicate that left ventricular longitudi-
nal strain (LVLS) may be a more sensitive indicator of deteriorating 
left ventricular systolic function than traditional echocardiographic 
parameters such as left ventricular ejection fraction (LVEF) and may 
be associated with poorer outcomes (1, 2). Newer parameters such 
as mitral annular plane systolic excursion (MAPSE) and left ventricu-
lar longitudinal wall fractional shortening (LWFS) have been sparsely 
investigated (3, 4).
Objectives. Evaluate the association between 5 traditional and 
novel echocardiographic parameters of LV systolic function (LVEF, 
peak tissue Doppler velocity at the mitral valve (s’), LVLS, MAPSE 
and LWFS) and clinical outcome in patients admitted to ICU with 
septic shock. The primary outcome was myocardial injury, defined 
as hsTnT ≥ 45  ng/L. Secondary outcomes were organ-support free 
days, 30- and 180-day mortality.
Methods. 139 TTE studies from 3 echocardiographic data reposi-
tories of patients admitted to ICU with septic shock were included, 
of which 91 were suitable for LVLS analysis using speckle tracking. 
Measurements were made within 12 h of study enrollment. The rela-
tionships between the echocardiographic parameters and clinical 
outcomes were evaluated using Mann–Whitney tests, binary and lin-
ear regression as well as multivariable analysis.
Results. LVLS, MAPSE and LWFS but not LVEF or s’ were associated 
with myocardial injury. This relationship remained after adjust-
ment for APACHE II score, preexisting cardiovascular disease and 
age. None of the systolic function parameters were associated with 
organ-support free days or mortality at 30 or 180 days.
Conclusion. All LV systolic function echocardiographic parameters 
except LVEF and s’ were associated with myocardial injury. However, 
this did not translate to an association with clinical outcomes such 
as the need for organ support and short- and mid-term mortalities.
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Introduction. Sepsis has been known as a serious condition since the 
time of Hippocrates, the debate over what sepsis represents and how 
it should be delimited continues to this day.
Objectives. The purpose of our study was to determine the epidemi-
ology of sepsis and death from that in Pediatric Intensive Care Unit 
(PICU).There are few other studies evaluating the sepsis mortality in 
PICUs in our country.
Methods. In the observational study we retrospectively identified six 
pediatric patients died during hospitalization in the PICU during the 
last five years (1st January 2016–31st March 2021).The study was con-
ducted in our seven bed pediatric Intensive Care Unit in an urban uni-
versity hospital responsible for children not only from our hospital but 
from all the Southern islands of our country. The data collected include 
demographic profile, diagnosis of sepsis and cause of death.
Results. From 758 PICU admissions, during this five years period, 213 
were day care clinic patients and were excluded. Of the 545 remaining 
admissions, 29 died (5,32%). The leading causes of death were sepsis 
(31%),trauma (17%), neurological disorders (17%), and malignancy 
(14%).As considering septic patients median age was 6 years. Female 
had higher preponderance 58% compared to male 42%.Infant pre-
sented sepsis in 12,5%, children preschool and school children 70% 
and adolescence the rest 14%. Mortality rate was 16%; infants com-
prising 50% and adolescence the rest 50%. The majority of adoles-
cence died had malignancy as underling disease.
Conclusion. Septic shock is the leading cause of death in pediatric 
population. Impressingly although precschool and school children 
present sepsis more frequently infants and adolescence especially due 
to malignancy have higher mortality rate.
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Introduction. Sepsis is a systemic reaction involving a sequence of 
responses by the immune system. In mammals, this process is highly 
regulated and continues to remain an area of active research. As new 
protocols are implemented and with the recent events in the world 
related to COVID pandemic, there has never been a more evident 
and clear need to better understand the interplay between host and 
infection.
Methods. Drosophila larvae were exposed to either sham surgery or 
injection of EColi pellet. After incubation time of 7, 14 and 21  days, 
samples were subsequently studied for RNA-Seq evaluation.
Results. RNA-Seq data obtained from various time points revealed 
marked changes in expression profile at day 14 and day 21 samples. 
Genes expressed in these groups were involved in various pathways. 
Of note, analysis of these genes suggest a role for a microRNA 315-5p 
to play a role in the Wg/Wnt pathway.
Conclusion. Prolonged septic state suggest a role for dynamic tran-
scriptional changes in Drosophila larvae model. The role of Wg/Wnt 

pathway in management of sepsis is of interest. Additional role of miR-
315-5p in modulating a response in sepsis suggest networks of genes 
is involved in addition to Wg/Wnt.
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Introduction. Given the well described susceptibility of pregnant 
women to viral infections, several authors dealt with the morbidity 
and mortality of these patients during the SARS-CoV2 pandemic. 
Besides the conflicting results of papers investigating pregnant 
women with mild or moderate COVID-19 infection, relatively few 
information is available of critically ill patients1,2.
Objectives. Therefore, we analysed the data of pregnant and post-
partum patients admitted to our tertiary intensive care unit with 
proven SARS-CoV2 positivity.
Methods. In our prospective, consecutive study, a wide range of 
clinical data were collected from medical databases. Continous vari-
ables are represented with medians and interquartile ranges (IQR), 
and non-parametric test were used for comparisons.
From 1st October 2020 to 30th April 2021, we admitted 88 COVID 19 
patients under 50 years of age to our ICU. We analysed the data of 
21 pregnant or postpartum patients and compared to their counter-
parts. Major outcomes were mortality and length of stay in the ICU.
Results. Pregnant and postpartum patients were significantly 
younger on admission, with median age of 35.2  years (IQR = 31.2–
37.7), compared to 43.4  years (IQR = 36.5–46.5) for the controls, 
respectively. 13 patients of the study group (61.9%) were pregnant 
on admission, median gestational age was 29 weeks (IQR = 29–31), 
8 patients were admitted after caesarean section. Three of the study 
patients had hypertension, 7 had diabetes, 3 had hypothyroidism, 
and one patient had rheumatoid arthritis. Only one patient of the 
study group was current smoker.
The median APACHE II score for the pregnant or postpartum 
patients was 12 points (IQR = 8–16). On admission, 6 patients of the 
study group (28.6%) required vasopressors, 4 patients (19.0%) had 
positive PCT (> 0.5  mg/L). Chest CT or X-ray on admission showed 
extensive (350%) involvement in 11 cases (52.4%), and 13 patients 
(61.9%) had consolidative lung areas in the study group. The median 
PaO2/FiO2 ratio for them was 229 (IQR = 169–287) on admission, 
ten patients (47.6%) were intubated on admission or within 12 h, 7 
(33.3%) patients received non-invasive ventilation on the first day of 
ICU care.
12 (57.1%) vs. 46 (69.7%) patients were ventilated invasively at some 
point during their intensive care unit stay in the study and control 
groups, respectively (p = 0.288).
The median length of ICU stay was similar in the two groups (7 days 
(IQR = 3.5–13.5) for pregnant and postpartum patients and 7  days 
(IQR = 4.0–11.0) for control, respectively, p = 0.796).
Four patients (19.0%) died in the study group, whereas 20 in the 
control group (30.3%), p = 0.315.
Conclusion. We found no significant difference in terms of mor-
tality, length of ICU stay and need of invasive ventilation between 
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critically ill pregnant/postpartum patients and their counterparts. It 
must be considered that these patients may be overrepresented in 
HDUs and ICUs since preventive measures. Given the small sample 
size, further multicentre studies are required.
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Introduction. In critically ill Covid-19 patients highly elevated 
cytokine levels were accused to be predictors for disease severity. 
Various investigations showed higher mortality in Covid-19 patients 
with high interleukin levels, proposing a “cytokine storm” which 
describes a systemic inflammatory response to infections and drugs 
that leads to excessive activation of immune cells and the genera-
tion of pro-inflammatory cytokines as major pathomechanism.
Objectives. Identify differences regarding inflammatory param-
eters between bacterial and Covid-19 associated sepsis in critically 
ill patients.
Methods. Eighteen patients treated with bacterial sepsis or septic 
shock at the medical ICU at the University Hospital Innsbruck, Aus-
tria, during September 2018 to October 2020, were selected. These 
patients were matched to a cohort of Covid-19 patients who were 
treated during the period from August 2020 to April 2021 at the 
same unit and included in the Tyrolean Covid-19 registry. Matching 
was performed in a 1:1 ratio by age, sex and invasive mechanical 
ventilation 7 days after ICU admission.
The two matched cohorts were compared regarding maximum IL-6, 
PCT and CRP within 48  h after ICU admission. Maximum (IL-6, PCT 
and CRP) levels were used for analysis.
Results. The maximum median IL-6 levels of 106.2 ng/l (IQR; 40.95–
140.68) in Covid-19 patients turned out to be far below the values 
observed in bacterial sepsis with a median of 4990 ng/l (IQR; 678.6–
22,257.25) (p < 0.001). Median CRP levels were clearly increased up 
to 12.44  mg/dl (IQR; 7.97–20.46) in Covid-19 but lower than those 
measured in the patients with bacterial sepsis presenting a median 
of 33.53  mg/dl (IQR; 24.94–49.31) (p < 0.001). Additionally, PCT lev-
els were hardly elevated with a median of 0.18 µg/l (IQR; 0.15–0.43) 
in Covid-19 patients and significantly lower than those observed 
in bacterial sepsis (26.77  µg/l; IQR; 9.39–142.1; p < 0.001). Neither 
SAPS-III score (50 vs. 54; p = 0.669) nor mortality (4 vs 7; p = 0.278) 
showed significant differences between the groups.
Conclusion. During the first 48  h after ICU admission PCT levels 
were hardly elevated in Covid-19 patients. Concurrently, both CRP 
and especially IL-6 levels were moderately increased but remark-
ably lower compared to patients with bacterial sepsis. Overall, these 
data suggest that cytokine storm may play an inferior role in severe 
Covid-19 disease, if any at all.
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Introduction. Esophageal perforation is a potentially life-threating 
condition in which early diagnosis and immediate treatment decrease 
mortality, morbidity and long-term sequelae.
Objectives. To analyze epidemiological characteristics, complications 
and clinical outcomes of critical patients with diagnosis of esophageal 
perforation.
Methods. Retrospective observational study from January 2011 to 
December 2019 in a third level Hospital. All patients with diagnosis of 
esophageal perforation admitted to the Intensive Care Unit (ICU) were 
included. Demographic data, personal history, days of ICU stay, 30-day 
mortality and main complications were collected. We compared differ-
encies between groups based on mortality. Qualitative variables were 
described as absolute number and frecuencies; quantitative variables 
as median and interquartile range (IR). Chi-squared test for qualita-
tive variables and U Mann Whitney test for quantitative ones were 
performed.
Results. A total of 26 patients were included, 22 (84.62%) in the group 
of survivors. Demographic data, personal history and evolution of 
both groups are shown in Table 1. A higher mortality were observed 
in those patients who required amines, invasive respiratory support 
and those with a higher value of lactate at admission, without finding 
differences regarding mortality according to the treatment received. 
Median ICU stay was 8 (2.75 -27.75) days, with a mortality of 15.4%.

NON-DECEASED DECEASED p value

Male; n (%) 15 (68) 4 (100) 0.187

Age; median (IR) 59 (43.25–42) 63.5 (53.25–75.50) 1

Hypertension; n(%) 13 (59) 2 (50) 0.821

Diabetes; n(%) 3 (14) 0 0.432

APACHE II; median (IR) 10.5 (6–14.25) 23.5 (15.5–28.5) 0.104

Location of perforation

Proximal 5 (23) 0 0.295

Medial 4 (18) 2 (50)

Distal 13 (59) 2 (50)

Etiology 0.299

Spontaneous 8 (36) 3 (75)

Iatrogenic 6 (28) 0

Strange body 8 (36) 1 (25)

Lactate value at admis‑
sion; median (IR)

1.6 (1.5–1.8) 12.8 (5.3–19.25) 0.008*

Amines; n(%) 7 (32) 4 (100) 0.011*

Invasive respiratory 
support; n(%)

8 (36) 4 (100) 0.019*

Type of surgery; n(%) 0.310

https://doi.org/10.1016/j.ajogmf.2020.100134
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NON-DECEASED DECEASED p value

Primary closure 5 (23) 2 (50)

Esophagectomy 4 (18) 2 (50)

Endoscopic stent 3 (14) 0

Focus drain 1 (5) 0

Mediastinitis; n (%) 9 (41) 3 (75) 0.208

Table 1. Patients characteristics.
Conclusion. In our cohort, the type of treatment received did not 
influence global mortality in patients with esophageal perforation, 
just as described in the literature. The need for respiratory support, 
amines and higher lactate values at admission were associated with 
higher mortality.
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Introduction. It´s been reported an increased incidence of Aspergillus 
spp. isolation in critically ill patients with COVID-19.
Objectives. The aim of this study is to describe the main clinical and 
microbiological characteristics of critically ill patients with COVID-19 
pneumonia and Aspergillus spp isolation during the first year of pan-
demic outbreak.
Methods. This is an observational and retrospective study carried out 
in one ICU. We evaluated all patients with confirmed COVID-19 pneu-
monia and Aspergillus spp isolation in respiratory samples during their 
ICU admission. Patients were recruited from March 2020 to March 
2021. We described the main clinical and microbiological characteris-
tics. Categorical variables were described as proportions, and continu-
ous variables were described as median and p25-75.
Results. During the first year of pandemic outbreak there were admit-
ted 267 critically ill patients with COVID-19 pneumonia in ICU; 23 
(8.6%) patients exhibit Aspergillus spp isolation in respiratory sam-
ples. The median age was 67 (63–70) years and 14 (60,9%). The more 
frequent comorbidities were hypertension, dyslipemia and obesity 
(56.5%). Previous respiratory disease was present in 8 (37%) patients 
and 11 (47%) received chronic steroid therapy. At ICU admission 
APACHE II score and C-reactive protein were 4 (9–18) and 171 (69–212) 
mg/dL.
A. fumigatus was the most frequent Aspergillus spp isolated in 18 
patients (78.3%). A. terreus, A. niger and A. flavus were isolated in 5 
(21.3%), 4 (17.4%) and 2 (8,7%) patients. Of 50 positive respiratory 
samples, 29 (58%) were obtained with bronchoscopy exploration 

and pseudomembranous plaques or ulcers were visible in 4 (17,4%) 
patients. Bronchialveolar Galactomannan was solicited in 9 (39.1%) 
patients, 6 (26%) of them positive. 7 patients (30.4%) experienced bac-
terial coinfection.
The median days from ICU admission to Aspergillus spp. isolation was 
6 (2–13) days. All patients were treated for COVID-19 disease with 
corticosteroids 23 (100%) and 4 (17.3) of them with tociluzumab; 19 
(82.6) remained under mechanical ventilation. The day of isolation, 
20 (86.9%) patients experienced respiratory deterioration, 15 (65.2%) 
radiology deterioration, 11 (47.8%) fever and worsening secretions 
10 (43,5%). According to CAPA criteria, probable invasive aspergillosis 
was diagnosed in 9 patients (40%); all patients with invasive bronchi 
alveolar lavage were positive for Aspergillus spp. A total of 22 (95.6%) 
patients received antifungal treatment, 1 was considered colonisation. 
The more frequent initially treatments were voriconazol and isavu-
conazol 17 (73.9) and 4 (17.4) patients and 5 (25.9) received combined 
therapy with caspofungin. ICU mortality was 11 (47,8%).
Conclusion. In our study the incidence of Aspergillus spp isolation in 
critically ill patients with COVID-19 was 8%. The most frequent isola-
tion was A. fumigatus. Those patients experiece high mortality of 47%.
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Introduction. Coronavirus disease 2019 (COVID-19, SARS Cov-2) is a 
viral infection that causes the death of millions of people throughout 
the world and a life-threatening disease that could lead to progressive 
respiratory failure and eventually progresses to an acute respiratory 
distress syndrome (ARDS) or ARDS-like illness in the lungs.Coagulation 
parameters recommended to be evaluated in COVID-19 patients are 
d-dimer, fibrinogen, fibrin degradation products (FDP), prothrombin 
time (PT), activated partial thromboplastin time (aPTT), and platelet 
count. In addition, monitoring ferritin, leukocyte, and lymphocyte 
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counts are essential in predicting the course of the disease and 
mortality.
Objectives. In this study, we aimed to determine the predictive signifi-
cance of initial coagulation parameters on the prognosis of COVID-19 
in the 24  h of admission to the intensive care unit (ICU) and demo-
graphic data (age, gender), correlation with each other.
Methods. We conducted this retrospective clinical study with 255 
patients with COVID-19 who were admitted to the adult intensive care 
unit (ICU) in Haseki Training and Research Hospital Sultangazi, Istan-
bul, between 03/11/2020—06/01/2021. Patients aged 18  years and 
older, who had positive PCR test, hypoxia with specific thorax com-
puterized tomography (CT) involvement were included in to study. 
Ferritin, fibrinogen, D-dimer, PT, aPTT, INR, leukocyte, lymphocyte, 
thrombocyte measurements, acute physiology and chronic health 
evaluation II (APACHE II) and sequential organ failure assessment 
(SOFA) scores on the first day of ICU admission were collected for sta-
tistical analysis. In calculating the sample size of this study, the power 
for each variable was determined 80% at least, and type 1 error was 
5%. Whether the continuous measurements in the study were evenly 
distributed was checked with the Kolmogorov–Smirnov (n > 50) test. 
Since measurements were evenly distributed, nonparametric tests 
were used. Statistical significance (α) was 5% in calculations, and SPSS 
(IBM SPSS for Windows, ver.24) program was used for calculations. 
Results were considered significant p < 0,05.
Results. High coagulation values are statistically significant in pre-
dicting mortality in our study (p < 0.05). Coagulation parameters are 
higher in male patients, and the tendency to thrombosis and

mortality was higher than in female patients (Table  1). Besides, daily 
SOFA score tracing, measurement of leukocyte count and lymphocyte 
ratio have significant correlations in evaluating the severity of the dis-
ease. Correlation coefficients and results have shown in Table 2.

Table 2 AGE Dimer Ferritin SOFA Fib CRP WBC

Dimer r ,112

Ferritin r − ,082 ,187**

SOFA r ,031 ,193** ,287**

Fib r − ,131* − ,147* ,165**

CRP r − ,006 ,041 ,086 ,010 ,144*

WBC r − ,090 ,182** ,246** ,475** ,303** − ,040

LYMP r − ,089 − ,009 − ,065 − ,109 ,037 − ,240** − ,004

*p < 0,05; **p < 0,01; r: Spearman correlation coeficents
Conclusion. Trying to prevent thrombin formation from the moment 
of COVID-19 diagnosis can attenuate the excessive endothelial dam-
age and thromboembolic events. Antiagreggan using alongside anti-
coagulant treatment in the early phase can decrease the severity of 
the disease.
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Introduction. The current pandemic of coronavirus disease 2019 
(COVID-19) caused by the severe acute respiratory coronavirus 2 (SARS-
CoV-2) is the major healthy issue worldwide in decades, with more than 
192 countries affected and almost 3.5 millions of deaths.
Adrenomedullin is a biomarker of sepsis released in the setting of organ 
failure, but it has a very short plasma half-life. The middle-region proad-
renomedullin (MR-proADM) which keeps a ratio 1:1 is usually measured 
instead. Other biomarkers that have been studied in sepsis include 
methemoglobin (MetHb) and carboxyhemoglobine (COHb).
Objectives. The main objective of our study is to determine whether 
plasma levels of MR-proADM, MetHb or COHb at ICU admission are asso-
ciated with worse prognosis at 90 days in terms of mortality and a com-
pound event (mortality, venous and arterial thrombosis).
Methods. A prospective single-center study including COVID-19 
patients admitted in an ICU from a tertiary hospital was performed. 
MR-proADM, MetHb and COHb were measured in the first 72  h after 
admission.
Results. A total of 95 consecutive patients were included, with a mean 
age of 60.28  years and 67.4% were male. The 53.7% (51 patients) 
required mechanical ventilation and 6.3% (6 patients) needed veno-
venous extracorporeal membrane oxygenation. The mean length of 
hospital stay was 34.38 days (P25-P75, 17–43 days). The global mortality 
rate at 90 days was 25.3% (24 patients), being COVID-19 the main cause 
of death in 87.5% (21 patients). The compound event occurred in 32.6% 
(31 patients). MetHb and COHb were measured in 86/95 patients, the 
mean values were 1.093% (P25-P75, 0.875–1.325) and 1.579% (P25-P75; 
1.3–2.0), respectively. There were no significant differences between 
survivors and non-survivors for both MetHb (0.97 vs 1.13, p = 0.057) and 
COHb (1.54 vs 1.59, p = 0.85). On the other hand, the mean levels of MR-
proADM were significantly higher in both non-survivors (1.63 vs 1.18, 
p = 0.007) and in those with compound event (1.46 vs 1.21, p = 0.036). 
The best cut-off point was 1.0  nmol/L with an area under the receiver 
operating characteristic (AUROC) curve of 0.68 (CI 95%, 0.57–0.77) for 
mortality (Figure 1) with a negative predicted value (NPV) of 84.4%, and 
an AUROC of 0.63 (CI 95%, 0.53–0.73) for compound event with a NPV of 
76.6. The univariant analysis showed an OR 4.064 for mortality (CI 95% 
1.52–10.85; p = 0.005) and OR 2.69 for compound event (CI 95% 1.07–
6.74; p = 0.035); however, this association was not confirmed in multivari-
ate analysis adjusted for age.
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Conclusion. MR-proADM, but not MetHb or COHb, is a useful bio-
marker for prognosis in terms of mortality and development of throm-
botic complications at 90 days in COVID-19 patients admitted at ICU. 
The search for biomarkers is essential to better stratify our patients. 
More studies are needed to confirm these results.
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Introduction. Endothelial glycocalyx (EG) plays a crucial role in the 
physiology of microcirculation. A novel coronavirus SARS-CoV-2 has 
been linked to severe endotheliopathy presenting as a dysfunction of 
microcirculation, microangiopathy, thrombosis, and EG damage. Com-
parison of the microcirculation dysfunction and EG damage in patients 
with severe COVID-19 and pneumonia with septic shock and mechani-
cal ventilation of non-COVID origin has not been published.
Objectives. To compare the dysfunction of microcirculation and EG 
damage in adult patients with severe COVID-19 and severe pneumo-
nia of non-COVID origin.

Methods. Adult patients with diagnoses of COVID-19 or pneumonia 
on mechanical ventilation were enrolled into the study in the second 
wave of COVID pandemia from September till December 2020. Labora-
tory data were followed for 3 consecutive days from admission. Blood 
and urine samples were collected for detecting markers of endothe-
lial (P-selectine, thrombomodulin), EG function (syndecan-1), and 
urine albumin/creatinine ratio for glomerular integrity assessment. 
Sublingual microcirculation was assessed by Side-stream Dark Field 
(SDF) imaging (parameters: proportion of perfused vessels (PPV) and 
DeBacker score). The study was prospective, non-randomized, obser-
vational, and was approved by a local ethical committee.
Results. 13 non-COVID and 15 COVID-19 patients were enrolled in the 
study with an average age of 70 and 64 respectively. COVID patients 
had a significantly higher SOFA score on the day 2 and 3, higher PEEP 
on mechanical ventilation on admission and day 2 and pron position 
was used in each COVID patient. Blood lactate was higher on admis-
sion in non-COVID patients. Natremia was significantly higher on day 3 
in COVID patients. The urine albumin/creatinine ratio was significantly 
higher on admission in non-COVID patients. Syndecan-1 was sig-
nificantly higher all three days in COVID-19 patients. P-selectine and 
thrombomobulin had no difference. Parameters of sublingual micro-
circulation (PPV and DeBacker score) were significantly higher on day 
2 in COVID patients (p = 0,04). In COVID patients therapeutic heparini-
sation by low molecular weight heparin was used.
Conclusion. In the 2 groups of patients in our study, the observed dif-
ferences were due to the different pathophysiology of both types of 
pulmonary disease. In COVID patients the EG was significantly dam-
aged confirming the hypothesis of endotheliopathy caused by the 
virus SARS-CoV-2. Therapeutic heparinisation led to improved param-
eters of sublingual microcirculation compared to non-COVID patients.
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Introduction. Τhe 28-day mortality and mortality risk factors for criti-
cally ill Covid- 19 mechanically ventilated adult patients still remain 
controversial.
Methods. 122 intubated severe Covid-19 patients between 1st Sep-
tember 2020 and 15th February 2021, were included retrospectively. 
The demographic and clinical data were compared between survivors 
and non-survivors. Cox regression analysis was used to explore risk fac-
tors for 28-day mortality. The primary outcome was 28-day mortality.
Results. The mean age was 65,71 ± 10,52, sex was 66% male and 88% 
had at least one co-morbidity (arterial hypertension, diabetes and 
obesity). Mean APACHE II score was 23.03 (± 6.62) and SOFA score at 
admission 7.75 (± 1.24). Severe ARDS (100%) and distributive shock 
(73%) were the main reasons for admission. All patients received dexa-
methasone, whereas 49 (40%) received Interleukin-1 inhibitor and 24 
(20%) Interleukin-6 inhibitor.
The 28-day mortality was 81.1%. The leading cause of death was mul-
tiorgan failure (SOFA 14 ± 4.07).
Age higher than 60 years (OR = 2.9/p = 0.031), APACHE II score higher 
than 23 (OR = 3.7/p = 0.002) and AKI during ICU-hospitalization 
(OR = 4.0/p = 0.001) were factors independently associated with 
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28-days mortality. Mortality was not associated with either interleu-
kin-1 or interleukin-6 inhibitor (p = 0.701).
Conclusion. The mortality of invasively ventilated COVID-19 patients 
still remains particularly high. High age, APACHE II score and AKI were 
found to be significantly associated with mortality.
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Introduction. Endothelial damage is a hallmark feature of sepsis and is 
characterised by the disruption of the endothelial glycocalyx. The glyco-
calyx plays a crucial role in the regulation of endothelial permeability [1,2]. 
Syndecan-1 is a proteoglycan found on the surface of the glycocalyx [3].
Objectives. Our study aimed to produce a human model of glycocalyx 
degradation in order to aid future research into interventions acting 
on the endothelial glycocalyx.
We hypothesised that Syndecan-1 levels would increase, from base-
line, in response to an intravenous lipopolysaccharide challenge in 
healthy volunteers.
Methods. Intravenous lipopolysaccharide (2 ng/kg) was administered 
to healthy volunteers as a clinically relevant model of sepsis. Blood 
samples were taken at 0 h, 4 h and 24 h. Samples were analysed using 
a validated Syndecan-1 ELISA technique.
GraphPad Prism version 8.4.0. was used for statistical analysis.
Results.

There was no significant change in mean (SD) serum syndecan-1 lev-
els over 24 h (3313 pg/ml (3332) at 0 h, 3888 pg/ml (3864) at 4 h and 
3389 pg/ml(3674) at 24 h).
Conclusion. In our study syndecan-1 levels did not rise following 
administration of lipopolysaccharide. This model is currently not suit-
able to be used to investigate glycocalyx damage.
Future studies using this model could consider using a higher dose of 
intravenous lipopolysaccharide (4 ng/kg) and assessment of different 
time points.
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Introduction. Severe disease by invasive Streptococcal group was 
recognized not only by the occurrence of streptococcal toxic shock 
syndrome, but also by an increase in severity and incidence of other 
clinical entities including group A Streptococcus (GAS) pneumonia and 
soft tissue infection.
Objectives. The aim of the study was to elucidate the epidemiology of 
invasive streptococcus infection, in association with the clinical picture 
and outcome.
Methods. Retrospective observational study, involving all cases with 
severe streptococcal infection, between 2011–2021 at CHTMAD, using 
descriptive statistical analysis.
Results. 44 patients with severe Streptococcal infection patients were 
enrolled. Thirty (72%) of these patients were male, the median age was 
70 years, and 22 cases of infections were acquired in the community 
(50%). Clinical manifestations were: soft tissue infection (n = 17), bac-
teremia (n = 10), urinary infection (n = 3), bone infection (n = 6) and 
pneumonia (n = 8). The main comorbidities of severe invasive Strep-
tococcus infection were hypertension (52%), immunosuppression 
(27%), cancer (26%) and kidney disease (19%). At admission on ICU, 
the mean, Saps II, SOFA score and number of organ failures were 51, 
11, and 3, respectively. One-third of the patients were not treated with 
clindamycin. The ICU mortality was 33,3%, and 21% in the subgroup 
with the use of adjunctive therapy, clindamycin.
Conclusion. Severe invasive Streptococcal infections are uncommon, 
although serious and often life threatening. The available evidence 
supports the need of identifying and removing any source of strep-
tococcal infection, resuscitation and supportive care with aggressive 
fluid replacement and inotropes. First principle suggest that the ear-
lier adjunctive therapy is started, the more effective and rapidly it will 
interrupt the inflammatory cascade. Future research is needed to elu-
cidate which patients benefit most, and thus how early in the course 
of illness adjunctive therapy needs to be initiated for greatest benefit.
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Introduction. Critical illness is characterized by increased serum cor-
tisol concentrations and bioavailability resulting from the activation 
of the hypothalamic–pituitary–adrenal axis, which constitutes an 
essential part of the stress response. The actions of glucocorticoids are 
mediated by a ubiquitous intracellular receptor protein, the glucocor-
ticoid receptor (GCR). However, so far, data on COVID-19 and GCR-α 
expression are lacking.
Objectives. To measure GCR-alpha expression and signaling in criti-
cally-ill COVID-19 patients.
Methods. Expression of GCR-α and glucocorticoid-inducible leucine 
zipper (GILZ), and serum cortisol were measured on ICU admission in 
26 COVID-19 patients and 33 non-COVID-19 patients, matched for age, 
sex, and disease severity. All patients were steroid-free.
Results. In COVID-19 patients, GCR-α and GILZ mRNA expression were 
upregulated (4.7-fold, p < 0.01 and 14-fold, p < 0.0001, respectively), 
and cortisol was higher (20.3 μg/dl vs. 14.3 μg/dl, p < 0.01), compared 
to the control group.
Conclusion. ICU COVID-19 patients showed upregulated GCR​-α and 
GILZ expression, along with cortisol levels, compared to ICU non-
COVID-19 patients. Thus, infection with COVID-19 seems to be associ-
ated with increased stress response.
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Introduction. The COVID-19 pandemic has been caused by the severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), as named by 
the International Committee on Taxonomy of Viruses.The nutritional 
assessment and the early nutritional care management of COVID-
19 patients must be integrated into the overall therapeutic strategy. 
Nutritional therapy plays one of the most important role in reducing 
the mortality in ICU especially in COVID-19 patients, so nutritional 
status of these patients must be evaluated before the administration 
of general treatment. Nutritional risk is defined as the risk of adverse 
effects on clinical outcomes which are dependent on nutritional 
factors.[1]The NRS-2002 is an simple, easy, efficient and highly sen-
sitive tool that is accepted by health practitioners world-wide. [2] In 
general, patients with an NRS-2002 score < 3 are not at nutritional risk, 
so nutritional support is not required during the first week of hospi-
talization. So periodic NRS-2002 screening of all COVID-19 patients 
is required once in every 3–5  days. A score of more than 3 score, 
required immediate nutritional intervention. The Nutrition Risk in the 
Critically ill (NUTRIC) score, another recommended screening tool, was 
developed first to be used specifically for ICU patients. [3] Till this date 
very little is known about the nutritional risks for critically ill COVID-
19 patients. Therefore, we conducted a retrospective observational 
single center study in COVID- 19 ICUs of All India Institute of medical 
Sciences Patna, India.
Objectives. Our main aims and objective was to assess the NUTRIC 
Score as a predictor of outcome in COVID-19 ARDS patients.
Methods. This retrospective observational study was conducted in 
COVID ICUs of All India Institute of medical Sciences Patna, India.A 
institutional ethical approval was taken from AIIMS Patna and 
informed consent was waived off. The study population was COVID-
19 ARDS patients who had been admitted to our ICU. Patients who 
were RT-PCR positive and fulfilling the criteria of ARDS were included 
in the study.[4] The Patients’ demographic characteristics and clinical 
information were obtained from the hospital’s medical records depart-
ment. Each patient was evaluated according to the Acute Physiology 
and Chronic Health Evaluation II (APACHE II) [5] and sequential Organ 
Failure Assessment (SOFA) [6] scoring criteria and values of IL-6 within 
72 h of their admission to the ICU.
Results. A total of 96 COVID-19 ARDS patients were admitted to ICU, 
out of which 80 COVID-19 ARDS patients met our inclusion criteria. 
We observed cut-off values of NUTRIC scores (> 3.5) in COVID-19 ARDS 
patients have higher 28  days mortality risk (AUC 0.802) and higher 
need of mechanical ventilation (AUC 0.637). The NUTRIC cut-off Score 
of more than 3.5 was 95% specific and 62.2% sensitive in predicting 
28-days mortality (Fig.  1). The NUTRIC cut-off score of more than 3.5 
was 97.29% specific and 23.25% sensitive for detecting the need of 
mechanical ventilation.(Fig. 2).
Conclusion. The NUTRIC score greater than 3.5 at ICU admission has 
a higher 28  days ICU mortality and has higher need of mechanical 
ventilation.

Reference(s)
1.	 6.Vincent JL, Moreno R, Takala J, Willatts S, De Mendonca A, Bruining H, 

et al. The SOFA (Sepsis-related organ failure assessment) score to describe 
organ dysfunction/failure. On behalf of the working group on sepsis-
related problems of the European society of intensive care medicine. 
Intensive Care Med 1996;22(7):707e10.

2.	 5. Knaus WA, Draper EA, Wagner DP, Zimmerman JE. Apache II: a severity 
of disease classification system. Crit Care Med 1985;13(10):818e29.

3.	 4.Force ADT, Ranieri VM, Rubenfeld GD, Thompson BT, Ferguson ND, 
Caldwell E et al. Acute respiratory distress syndrome: the Berlin Definition. 
JAMA. 2012;307(23):2526–33.

4.	 3. Heyland DK, Dhaliwal R, Jiang X, Day AG. Identifying critically ill patients 
who benefit the most from nutrition therapy: the development and 
initial validation of a novel risk assessment tool. Crit Care 2011;15(6):R268.

5.	 2.Li ZJ, Chen W. Essentials of nutritional support therapy in critically ill 
patients. Chinese Journal of Practical Surgery. 2018;38:289–92.

6.	 1.Kondrup J, Allison SP, Elia M, Vellas B, Plauth M. ESPEN guidelines for 
nutrition screening 2002. Clin Nutr 2003;22(4):415e21.

7.	 Non-Funded.

https://doi.org/10.2165/11634180-000000000-00000
https://doi.org/10.2165/11634180-000000000-00000
https://doi.org/10.2165/11634180-000000000-00000
https://doi.org/10.1016/s0163-4453(88)96073-2
https://doi.org/10.1099/00222615-43-1-63
https://doi.org/10.1099/00222615-43-1-63
https://doi.org/10.1093/oxfordjournals.qjmed.a068228
https://doi.org/10.1093/oxfordjournals.qjmed.a068228


Page 153 of 260 ﻿ICMx  2021, 9(Suppl 1):50
	

000087 
Nutritional situation of patients admitted for SARS‑CoV‑2 
infection in our Unit of Intensive Care in a pandemic situation
T. Amat Serna1; C. Aranda Martínez2; LB. Yaguez Mateos1; E. Pérez Mesa1; 
RF. R.3
1Medicina intensiva, Hospital of Jaen, Jaén, Spain; 2Medicina Intensiva, 
Hospital of Jaen, Jaén, Spain; 3Intensive care, Hopsital Neurotrauma‑
tológico Universitario, Jaen, Spain 
Correspondence: C. Aranda Martínez
Intensive Care Medicine Experimental 2021, 9(1): 000087

Introduction. To evaluate the nutritional status of patients admitted 
to the ICU with a diagnosis of COVID-19 infection during the pan-
demic, taking into account the recommendations of the SEMICYUC 
Metabolism and Nutrition Group.
Methods. Retrospective and prospective observational study to 
analyze the nutritional aspect of patients admitted to the Intensive 
Care Unit of the University Hospital of Jaén with COVID-19 Pneumo-
nia, from March 2020 to November 2020, using the NUTRIC Score. A 
descriptive analysis was carried out using the SPSS.
Results. 71 patients were admitted to our ICU with SARS-CoV2 infec-
tion, 52 men with a median age of 64 (42–80). Scores: APACHE II 14 
(4–25), SOFA 6 (2–15) and NUTRIC 3 (1–7). At admission: 40% of the 
patients required respiratory support with HFNO (N = 29) and 45% 
of the patients required orotracheal intubation (N = 38), of which 12 
prone maneuvers.
During the first 48  h in our Unit, of the total number of patients, 51 
patients received enteral nutrition (EN) and 19 hyperprotein shakes, 
on the other hand in 4 cases EN could not be maintained due to its 
non-tolerance despite optimizing treatment with oligomeric and pro-
kinetic formulas and in 12 cases because the patient was in the PRONE 
position and with muscle relaxation. Of the total number of patients: 
15 received parenteral nutrition, only 5 of them total parenteral nutri-
tion (TPN) and the other 10 mixed nutrition because they did not meet 
EN requirements on the 6th day.
In the nutritional study, 18 patients presented high nutritional risk 
(25%): 5 received hyperprotein shakes on admission, 12 NE in the 
first 48 h, 6 patients received parenteral nutrition during admission (4 
mixed for not meeting nutritional requirements).
No statistically significant relationship has been found between the 
situation of high nutritional risk and a higher incidence of infection or 
mortality.
Conclusion. We have seen that the nutritional situation of the patient 
has been acted more quickly, taking into account their caloric needs 
and the recommendations of the guidelines. But the need for PN 
by prone position has still been frequent, it would be necessary to 
reevaluate these patients to identify possible improvements in order 
to apply them. This is an objective to improve in order to achieve the 
required nutritional support.
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Introduction. We have previously demonstrated that severity of res-
piratory failure in COVID-19 pneumonitis is associated with increas-
ing insulin requirements, a surrogate for systemic insulin resistance. 

However, it is unclear if the increased insulin resistance observed is a 
direct result of hypoxia or due to other factors. To investigate this fur-
ther, we hypothesised that in hypoxaemic respiratory failure, proning, 
and hence improvement in oxygenation, would be associated with a 
reduction in insulin requirements.
Methods. We performed a retrospective observational study of 
patients who underwent first episode prone positioning for acute 
hypoxaemic respiratory failure due to COVID-19 pneumonitis in 
our intensive care unit between March and July 2020. Hourly meas-
urements of oxygenation, blood glucose and insulin dose among 
other co-variates were extracted from electronic medical records. As 
patients were typically proned for 16  h, we compared data for this 
duration directly with the 16-h period preceding proning via two-way 
repeated measurements ANOVA with time and Supine/Prone as co-
variates. For variables without consistent hourly measurements, we 
compared mean values for prone and supine position using paired 
t-tests.
Results. 26 patients met inclusion criteria and were included in 
our analysis. As expected, proning was associated with a signifi-
cant improvement in oxygenation (Mean SpO2, Supine: 91.86%, 
Prone: 93.7%, P < 0.001). Contrary to our hypothesis, prone position-
ing was associated with a small but statistically significant increase 
in insulin requirements. Importantly, there was no effect of pron-
ing on blood glucose (Mean Blood Glucose, Supine: 11.41  mmol/L, 
Prone: 10.99  mmol/L, p = 0.77) suggesting that increased insulin 
requirements were a result of impaired insulin sensitivity, not dif-
ferential intensity of glycaemic control. We reasoned that this could 
be attributed to differences in timing of corticosteroid administra-
tion. However, when steroid exposure was included in our model 
as a dichotomous variable the effect of proning on insulin require-
ments remained significant – excluding this as an explanation of this 
phenomenon.

Conclusion. Our results provide preliminary evidence that relative 
hypoxia may be associated with an increase in insulin sensitivity, thus 
contradicting our original hypothesis. Interestingly, hypoxia enhances 
cellular insulin signalling in vitro. Our results provide a potential cor-
relate of this in humans in  vivo which may have implications for our 
understanding of the regulation of systemic metabolism in critical ill-
ness. Further work will characterise this association in a larger cohort 
incorporating comprehensive dietetic analysis.
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Introduction. Lactate is the most powerful single biochemical predic-
tor of outcome in a wide variety of critical disease states [1]. Although 
the overall prognosis of severe hyperlactatemia (SHL) is quite poor, 
immediate diagnosis of the underlying condition may be life-saving.
Objectives. We analyzed if the main cause of SHL could be directly 
established in hospital survivors from information available at the time 
the blood gas analysis that showed SHL was performed.
Methods. All patients aged ≥ 18  years in whom at least 2 lactates 
were measured and who were admitted to our ICU over a 14-year 
period were screened. SHL was defined as a maximum lactate 
(ML) ≥ 12  mmol/L as measured by point-of-care blood gas analyzer. 
Hospital mortality was related with ML with univariate logistic regres-
sion. Hospital records of survivors with SHL were analyzed in detail for 
the underlying diagnosis by at least two independent investigators. 
We determined which diagnoses could immediately be made once 
SHL was detected.
Results. More than 33,000 adult patients (62% mMales; mean ± SD 
age of 61 ± 15  years) with 870,000 lactate measurements were ana-
lyzed. Overall hospital mortality was 12.7%. Patients with SLH of 12 
and 20 mmol/L had predicted mortalities of 63% and 95% respectively 
according to univariate analysis. We identified 190 hospital survivors 
with an ML of 16.1 ± 3.5 (12.0 to 30.0) mmol/L. Most major causes 
explaining SHL (including cardiac arrest/cardiogenic shock 55%; hem-
orrhagic shock 12%; generalized tonic clonic seizures 10%; acute liver 
failure 10%) could immediately be determined with the information 
available at the time SHL was present. A major exception was met-
formin-associated lactic acidosis (MALA: 5%).
Conclusion. This study underscores what is well-known, namely that 
ICU patients presenting with severe hyperlactatemia have a high hos-
pital mortality. However analysis of survivors showed a limited number 
of possible diagnoses. In addition it showed that underlying causes 
were typically immediately evident in the majority of cases. As it is 
known that prompt treatment of MALA with hemodialysis is essential 
to improve outcome, MALA should be immediately considered if an 
obvious other cause for severe hyperlactatemia cannot be identified.
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Introduction. COVID-19 is a novel disease, some investigators reports 
find liver dysfunction during COVID-19 but its significance is uncertain.
Objectives. Evaluate occurrence of liver dysfunction in patient who 
requires admission to intensive care for COVID-19.
Methods. Retrospective observational study, including all patients 
admitted to our ICU with a diagnosis of COVID-19 in the first wave 
March–April 2020. We analyzed transaminases, bilirubin, INR and 
factor V Leiden. These variables were stratified as: (AST / ALT > 200); 
BT: (< 1.2–1.2 at 6–> 6); INR: (> 2). The relationship of these variables 
with treatments and intra-ICU and hospital mortality was analyzed. 
The results are shown as percentages, mean (standard deviation) or 
median (interquartile range) and for the univariate analysis non-para-
metric tests were applied with a significance of 0.05.
Results. 42 patients were analyzed, 21.4% women, mean age 62.4 
(14.6), SOFA at admission 7 (5–8) points, mortality in ICU 47.6% and 
hospital 50%. No patient had a history of liver disease. 40.5% had 
BT > 1.2 and 7.1% > 6, 19% had ALT > 200 and 16.7% INR > 2.
Regarding the medication, 95.2% received hydroxychloroquine; 85.7% 
azithromycin; 54.8% lopinavir + ritonavir; 59.5% corticosteroids; 50% 
tocilizumab, 4.7% Interferon and 2.4% remdesivir. We only found an 
increase in BT with the use of Lopinavir (1.11 ± 0.6 vs 2.86 ± 2.69, p 
0.009) and interferon (1.79 ± 1.85 vs 7.59 ± 0.57, p < 0.001).
None of the parameters analyzed was related to mortality. ALT figures 
were 160 ± 139 in survivors vs 158 ± 265 in deaths; for BT 2.07 ± 2.23 
vs 2.07 ± 2.22; for INR 1.73 ± 1.27 vs 1.56 ± 0.58 and for FV Leiden 
110 ± 23 vs 105 ± 27, none of them were significant.
Conclusion. Although the percentage of cholestasis is high in our 
series, in part it could be due to a pharmacological effect. When 
assessing liver dysfunction by synthesis or cytolysis parameters, it sel-
dom occurs in COVID-19 disease and does not seem to have an impact 
on its prognosis.
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Introduction. Diabetic ketoacidosis (DKA) as diabetes debut is an 
acute critical disorder with a treatment that has been based on insulin 
infusion and unbalanced fluids. Such protocol often leads to multiple 
manipulations of the bags, changes of fluids composition and may 
be associated with quick drops of blood glucose levels. Based on the 
hypothesis that balanced isotonic fluids with continuous subcutane-
ous glucose monitoring and early introduction of intravenous glucose, 
would facilitate the patient management, we have designed a new 
management protocol of DKA.
Objectives. A protocol was designed through a process of discus-
sion and consensus among PICU clinicians and endocrinologists from 
three Spanish hospitals (Oviedo, Vigo and Santiago), with the follow-
ing objectives: a) To facilitate the initial fluid therapy with commercial 
balanced isotonic fluids avoiding the need of repetitive manipulation 
and addition of electrolytes, b) To prevent electrolyte alterations and 
their consequences during treatment, and c) Early introduction and 
continuous monitoring of subcutaneous glucose in order to avoid 
hypoglycemia.
Methods. Our PICU protocol includes 3 phases: I) Initial stabilization, 
II) Replacement of water deficit and initiation of insulin therapy and 
glucose administration, and III) Transition to oral feeding and initiation 
of subcutaneous insulin regimen.
Results. In first 8  months of application, we treated 7 children with 
ages between 11 months and 14 years. Their baseline blood glucose 
ranged between 346 and 606  mg/dL (median 521  mg/dL). After the 
application of the protocol, only one brief episode of asymptomatic 
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hypoglycemia (60 mg/dl) was detected, and only in one case the rate 
of glycemia decrease was greater than 100  mg/dL/hour in the first 
24  h. Three patients showed mild hypokalemia at some time point 
with no clinical repercussions; they required intravenous supplemen-
tation. No other significant biochemical alterations were observed, nor 
were clinical manifestations or signs in possible relation to the applied 
protocol were detected. The measurements of the continuous sub-
cutaneous glucose sensors were concordant with capillary or venous 
blood glucose values and had the added value of tendency monitor-
ing. The attending pediatricians and nurses considered the new pro-
tocol as simpler and safer for patients than the classic regimen and 
reported that it requires fewer calculations and fluid manipulations.
Conclusion. A new treatment protocol for DKA based on balanced 
isotonic fluids, continuous monitoring of subcutaneous glucose and 
early introduction of glucose inputs, may improve patient care and 
facilitate achieving the therapeutic objectives without the need for 
multiple and potentially risky manipulations of fluids and electrolytes 
supplementation. In order to define the role, advantages and draw-
backs of this new therapeutic plan, a randomized clinical trial should 
be done and seems to be warranted.
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Introduction. Dysphagia is a problem in the ICU whose incidence is 
not clearly known, nor is there enough information on how to evalu-
ate it.
Objectives. To know the differences between critically ill patients 
according to the presence or absence of dysphagia.
Methods. Prospective study carried out in an ICU, with extubated or 
tracheostomized patients who underwent a MECVV-type dysphagia 
test. Differences in demographic and prognostic characteristics were 
analyzed, depending on whether or not they had oropharyngeal 
dysphagia.
Results. During the study period, 77 dysphagia tests were carried out 
in critically ill patients. Of the total sample, 40.2% presented dysphagia 
during the test (n = 31).
In our sample, no significant differences were found in those patients 
who did not present dysphagia with those who did according to sex 
(p = 0.063), neurological diagnosis on admission (p = 0.143), or accord-
ing to neurological history (p = 0.069), digestive (p = 0.351) or respira-
tory (p = 0.633). No differences were found according to the time of 
admission to the ICU (p = 0.610) or according to the nutritional status 
(p = 0.220).
However, there was a higher incidence of dysphagia in those patients 
in whom their stay in the ICU prior to the test was longer (p = 0.034).
Conclusion. In our sample of critically ill patients, we found no differ-
ences in demographic and prognostic characteristics, depending on 
whether or not they presented oropharyngeal dysphagia.
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Introduction. The incidence of dysphagia in COVID pathology in criti-
cally ill patients is a problem in the ICU of which its incidence is not 
known, nor is there enough information on how to evaluate it.
Objectives. To know the differences between critical patients with 
COVID pathology according to the presence or not of dysphagia.
Methods. Prospective study carried out in an ICU, with extubated or 
tracheostomized patients with COVID pathology who underwent a 
MECVV-type dysphagia test. Differences in demographic and prognos-
tic characteristics were analyzed, depending on whether or not they 
had oropharyngeal dysphagia.
Results. During the study period, dysphagia testing was performed in 
32 ICU patients with COVID infection. Of the total sample, 46.8% pre-
sented dysphagia during the test (n = 15). In our sample, no significant 
differences were found in those patients who did not present dyspha-
gia with those who did according to age, nutritional status, or their 
medical history.
However, there was a higher incidence of dysphagia in those patients 
with longer admissions (p = 0.005), in whom their stay in the ICU prior 
to the test was longer (p = 0.006), in obese patients (p = 0.046) and also 
in patients with tracheostomy (p = 0.029).
Conclusion. In our sample of critical COVID patients, we did not find 
differences in demographic and prognostic characteristics, depending 
on whether or not they presented oropharyngeal dysphagia, except 
in the stay or the time in which the test could be performed, obese 
patients and those tracheostomized.
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Introduction. Severe SARS-CoV-2 requires intensive care manage-
ment with mechanical ventilation and other organ support. Patients 
with COVID-19 often require prolonged MV and ICU support, resulting 
in significant immobility, catabolic stress, and muscle wasting. These 
patients are at high risk of malnutrition during the period of critical 
care, as well as in the recovery phase of this illness, and may stay in 
hospital for a significant length of time. However, in the midst of a pan-
demic, the use of the indirect calorimetry to measure resting energy 
expenditure (REE) is restricted, so clinical nutrition societies have 
issued recommendations based on standardized formulas or body-
weight calculations. However, the predictions might correlate poorly 
with measured REE, as the clinical data is still scarce.
Objectives. The aims of this study were to assess the energy expendi-
ture of critically ill patients with SARS-CoV-2 pneumonia requiring intu-
bation and to compare our findings with the predictive equations and 
the nutrition that was administered and correlate to stress variables.
Methods. Unicentric retrospective observational study conducted in 
a large tertiary university hospital. Descriptive analysis of the results 
of 49 measurements, in 21 COVID19 patients hospitalized in an Inten-
sive Care Unit between January and April of 2021. Data were obtained 
regarding resting energy expenditure (REE), energy expenditure per 
kilogram (EEKg) and respiratory exchange rate quotient (RER), by 
the method of indirect calorimetry. Stress variables such as hemody-
namic support, sedation, ventilatory and prone methods were also 
evaluated.
Results. 19 patients were included in this study. Seventy-eight percent 
of the study subjects were male, with a mean age of 64.6 ± 12.3 years. 
Mean weight was 88.9 ± 21.7  kg and 52.6% (n = 9) of patients are 
obese. The mean SOFA score at admission was 5.7 ± 2.5 and SAPS II 
score was 30.2 ± 12.5. The mortality rate was 52.6%.
A total of 44 indirect calorimetry determinations were performed 
with a mean of resting energy expenditure was 1711.5 ± 354.8  kcal/
day, 19.93 ± 4.6  kcal/Kg/day when using the actual weight and 
22.6 ± 4.2 kcal/Kg/day when using adjusted weight for obese patients. 
These correspond to 70.6% of energy requirements when compared 
to predicted using Harris-Benedict equation. During the first 21 days 
post-intubation there were no significant differences in the energy 
expenditure. With a difference of—213 ± 606  kcal/day (p = 0.02) 
or—1.95 ± 7.2 kcal/Kg/day (p = 0.08).
The use of sedatives decreased the energy requirements and the 
use of vasopressor amines and prone position increased the energy 
requirements.
Conclusion. Although it was initially predicted that COVID in criti-
cally ill patients would lead to a hypercatabolic state, this was not 
the case in our sample. No significant difference in measured energy 
expenditure in the first 21 days was observed in this sample of COVID-
19 patients. In our sample the patients remained normocaloric as 
long as they remained in mechanical ventilation. Sedation decreased 
energy expenditure and prone position and use of vasopressor used 
increased it. However, it is important to note that we do not supply the 
required amount of Kcal in our sample.
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Introduction. The loss of muscle mass is an increasingly prevalent 
problem in critically ill patients, being strongly related to their prog-
nosis and quality of life after leaving the Intensive Care Unit. Several 
studies have shown that the patient in critical condition undergoes 
metabolic changes, which translates into a marked hypermetabolism 

and hypercatabolism, with a negative nitrogen balance. Currently, it 
has been the target of several studies on how an adequate nutritional 
support can influence this process, in order to mitigate the loss of 
muscle mass.
Objectives. The aim of this study was to evaluate the loss of muscle 
mass in the first five days of intensite care stay, and to evaluate if there 
was a correlation between the loss of muscle mass and the nutritional 
support provided to patients, during this period of time.
Methods. A prospective observational study was carried out in a 
Intensive Care Unit between January and March 2020. On the day of 
admission and on the 5th day of stay, an ultrasound evaluation of the 
thickness of the biceps brachii and quadriceps femoris was performed. 
A Wilcoxon test for paired samples later used to verify the significance 
of the loss of muscle mass. The nutritional support during this time 
frame was also analyzed. The Spearman coefficient was used to assess 
whether there is a correlation between the two variables analyzed in 
this study. A value of p < 0.05 was considered significant.
Results. 35 patients were evaluated. Average age of 64 ± 15 (64) years, 
being mostly male (62.9%).The median SOFA score was 6 ± 3 (1–12). 
Median BMI was 26,62 ± 5,16. There as a loss of 1.0  mm (p = 0.0001) 
in the thickness of the biceps brachii and 1.4 mm (p = 0.0001) in the 
quadriceps femoris. Using the current recommendations of ASPEN, it 
was found that patients received nutritional support corresponding 
to 20.9% of their energy needs and 16.5% of their estimated protein 
needs. Statistically, there was no significant correlation between loss 
of muscle mass in the brachial biceps with protein intake (ρ = -0.123, 
p = 0.450) and energy intake (ρ = -0.132, p = 0.449). In the femoral 
quadriceps, there was also no significant correlation between loss 
of muscle mass and protein intake (ρ = 0.047, p = 0.777) and energy 
intake (ρ = 0.046, p = 0.793).
Conclusion. Muscle mass atrophy is an inevitable consequence in 
critically ill patients and is, in most cases, related to the worsening 
morbidity and mortality of these patients. Several studies point to 
ultrasound as a good tool to assess muscle thickness in critically ill 
patients, demonstrating that it offes reliable results.
In this sample, the nutritional support provided was considerably 
lower than that recommended by the international guidelines of 
ASPEN and ESPEN. Even taking into account the maximum 50–70% 
supply of nutritional needs in the first week of hospitalization referred 
to by multiple studies, the provided value was much lower. This dispar-
ity was even more accentuated regarding the protein intake.
Despite this apparent hyponutrition and generalized decrease in 
muscle mass in this sample, no statistically significant correlation was 
found between these two situations, which might be justified by the 
short evaluation time, the precocity of the same, or by overestimation 
the nutritional needs of these patients, in these critical conditions.
In our study, the ultrasound documented that there is a loss of muscle 
mass in our patients in the first five days in an Intensite Care Unit.
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Introduction. Sars Cov2 infection has become a worldwide pandemic 
causing multiple admissions in ICU with the need of mechanical ven-
tilation, hence the need of artificial nutrition. The refeeding syndrome 
causes a high morbility and mortality in ICU patients being frequent in 
patients with artificial nutrition.
Objectives. To acknowledge the prognosis of the refeeding syndrome 
in patients with Sars-cov2’s pneumonia.
Methods. We perform a retrospective, observational study that 
includes 71 patients admitted in the ICU between September and 
November 2020 with the dianognosis of Sars-cov2’s pneumonia, with 
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more than 24 h of mechanical ventilation and that received enteral or 
parenteral nutrition for more than 3 days.
We gather information about baseline features, SOFA score of the first 
day, mechanical ventilation duration and ICU mortality. We made a 
stadystical analysis with t-student, Chi-squared test and proportional 
hazards model.
We measure the levels of magnesium, phosphorus and vitamin D in 
the beginning of artificial nutrition and 48 h, a week, and two weeks 
later. Refeeding syndrome is defined as hypophosphatemia with a 
decrease of 30% of the baseline leves or a value of less than 1.86 mg/
dl.
Results. 71 patients were included with ages between 60 ± 14. 
29.6% of the patients had diabetes and 21% dyslipidemia. Mortality 
in the ICU and in the hospital were 36,6% and 38%, respectively. The 
medium duration of mechanical ventilation was 17 ± 10 days and the 
ICU stay was 18 ± 10 days. Refeeding syndrome was present in 21.6% 
of the patients, with a decrease of 18,4 ± 13,4% in phosphatemia in 
the first week. The prevalence of magnesium deficiency was 12,8% 
and of hypovitaminosis D was 54.5%. Enteral nutrition was used in 
92,5% of the patients, with a duration of 13,8 ± 13 days, and parenteral 
nutrition was given to 12,7% of patients.
Patient’s mortality was:

	– With/witouth diabetes mellitus: 47,6% vs 25,7% (p = 0.09).
 	 – With/witouth hypovitaminosis D: 40% vs 33,3% (p = 0,64).
 	 – With/witouth refeeding syndrome: 45% vs 25% [RR 2,5 (0.62–9.9)] 

(p = 0,18).
	– With/witouth magnesium deficiency: 16,7% vs 34% [RR 0.38 (0,4–

3.6)] (p = 0.39).

The prognostic factors asocciated with an increased in mortality in the 
logistic model were the age (HR 1,03; IC95% 0,98–1,09; p = 0,15), the 
refeeding syndrome (HR 0,39; IC95% 0.08–1,78; p = 0,22), dyslipidemia 
(HR 0,46; IC95% 0,10–2,06; p = 0,31) and diabetes mellitus (HR 4,35; 
IC95% 1,09–17,35; p = 0,03).
Conclusion. The refeeding syndrome is not associated with an 
increased in mortality in patients with Sars Cov2 pneumoniae in 
mechanical ventilation admitted in the ICU. However, the sample size 
was small. Diabetes mellitus was associated with a worse outcome.

000579 
Long‑term kidney function after acute liver failure: a cohort 
analysis
P. Fidalgo,1; P. Povoa1; N. Germano,2; F. S. Cardoso2

1Polyvalent intensive care unit, São Francisco Xavier Hospital, CHLO, 
Lisbon, Portugal; 2Ucip 7, Hospital Curry Cabral, CHULC, Lisbon, Portugal 
Correspondence: P. Fidalgo
Intensive Care Medicine Experimental 2021, 9(1): 000579

Introduction. Acute liver failure (ALF) is a rare disease with high short-
term mortality and morbidity. Acute kidney injury (AKI) is a frequent 
complication of ALF and has been associated with worse short-term 
outcomes but little is known about its impact on long-term kidney 
function.
Objectives. Assess long-term kidney function after intensive care unit 
(ICU) admission due to ALF.
Methods. Retrospective cohort analysis of prospectively collected 
data from all consecutive adult patients (≥ 16  years) admitted to a 
liver ICU at Curry Cabral Hospital, Lisbon, Portugal (100–120 liver 
transplants per year) between October 2013 and February 2020. Daily 
serum creatinine (sCr, mg/dl) and renal replacement therapy (RRT) 
use were recorded for the first 7 days of ICU stay. We used the KDIGO1 
criterion to define AKI and to calculate baseline sCr, if not available. 
Long term kidney function was defined as 2 determinations of sCr, at 
least 3 months apart in steady state1, at least one year after index ICU 
admission. Estimated glomerular filtration rate (eGFR) was calculated 
using CKD-EPI formula2. Primary outcome was defined as eGFR at least 
one year after index ICU admission. Univariate comparisons used stu-
dent t-test or Mann–Whitney test where appropriate.

Results. Among 104 patients with ALF included, mean (SD) age was 
43.7 (18.0) years and 44 (42.3%) were male. Non-paracetamol etiolo-
gies were found in 86 (82.7%) patients.
On index ICU admission, mean (SD) SOFA score was 7.6 (4.8); 27 
(26.0%) patients had grade 3–4 hepatic encephalopathy (West Haven 
criteria), 21 (20.2%) were mechanically ventilated, with mean (SD) PF 
ratio of 381.1 (126.3) mmHg, 19 (18.3%) were on vasopressors, and 14 
(13.5%) were on RRT. At this time point, median (IQR) serum INR, biliru-
bin, creatinine, and lactate were 2.5 (1.8–3.9), 9.1 (2.7–19.2) mg/dl, 0.86 
(0.66–1.55) mg/dl, and 2.0 (1.5–3.4) mmol/l, respectively.
Overall, median (IQR) baseline eGFR was 79.3 (76.7–80.6) ml/
min/1.73m2. During the first 7  days of ICU stay, 53 (51.0%) patients 
developed AKI and 33 (31.7%) required RRT, 23 (69.7%) on a continu-
ous RRT.
Overall, during a mean (SD) follow-up time of 2.4 (1.9) years, 34 (32.7%) 
patients required liver transplant (LT) and 32 (30.8%) died, 30 (93.8%) 
of these during index hospital stay. Among 74 patients discharged 
alive from the hospital, 56 had available long-term kidney function, 
with a median (IQR) eGFR of 95.3 (75.0–107.7) ml/min/1.73m2, for a 
mean (SD) follow-up time of 3.1 (1.6) years. Moreover, there was no 
significant difference between those patients who had on index ICU 
stay AKI or not [86.7 (72.7–103.3) vs 97.2 (76.2–110.6) ml/min/1.73m2, 
p = 0.34], those treated with RRT or not [102.2 (73.4–122.6) vs 95.0 
(75.3–105.9) ml/min/1.73m2, p = 0.56], or those who underwent LT or 
not [93.2 (69.5–104.3) vs 97.1 (79.6–109.3) ml/min/1.73m2, p = 0.21].
Conclusion. We present one of the first studies describing long-term 
kidney function after ICU admission due to ALF. In our cohort, among 
ALF survivors, long-term kidney function was largely preserved, irre-
spective of previous AKI, RRT use, or LT.
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Introduction. The use of Parenteral Nutrition (PN) has evolved over 
the years due to technical improvements that make PN as safe as EN. 
Indeed, their use and when to administered PN in critical care has 
been controversial.
Objectives. To describe the use of PN in the ICU, as well as its different 
patterns of administration, and to evaluate nutritional variables associ-
ated with mortality.
Methods. National multicenter prospective observational study (37 
hospitals) (NCT Registry: 03,634,943). Demographic data and comor-
bidities, reason for admission, nutritional assessment, caloric-protein 
dose administered (up to 14 days), laboratory variables, and complica-
tions, were collected. Statistical analysis was performed independently 
using univariant and multivariate analysis (SPSS 20.0).



Page 158 of 260 ﻿ICMx  2021, 9(Suppl 1):50

Results. 229 patients who received PN during their admission to the 
ICU were included. The mean age was 63.55 ± 13.9 years; 67.7% were 
men; BMI: 26.9 ± 5.1  kg∙m−2; APACHE II: 20.3 ± 7.6. 48% and 46.7% 
were medical and surgical patients respectively. Only 23.6%(54) 
received early PN (< 48  h). They received a mean caloric and protein 
dose of 19.1 ± 6.7 kcal/Kg/d and 0.99 ± 0.4 g/Kg/d respectively.
112 (49%) received total PN and 117 (51%) received also enteral nutri-
tion (mixed PN). Mortality in these subgroups was highly variable, with 
lower mortality for patients who received total PN (24.11% vs 37.21% 
(NE-PN) vs 25.68% (PN-NE), as well as the patterns of administration in 
mixed PN (see Figure 1).
When analyzing factors associated with mortality, it was observed that 
a high NUTRIC Score (Hazard Ratio (HR): 1.334; 95% CI: 1.013–1.758; 
P = 0.041) was associated with higher mortality, while higher Preal-
bumin levels on day 7 they were associated with lower mortality (HR: 
0.982; 95% CI: 0.971–0.994; P = 0.002).
Conclusion. There is great variability when PN is administered in the 
ICU, which may probably require a greater consensus and higher 
standardization among different hospitals. Nutritional risk, as well 
as laboratory variables, may be associated with mortality in these 
patients.
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Introduction. Crystalloid intravenous fluids most notably differ in 
sodium and chloride content. Extensive use of intravenous fluids could 
lead to hypernatremia and hyperchloremic acidosis. We therefore set 
out to investigate the effect of Ringer Lactate (RL) and Plasmalyte (PL) 
on hypernatremia and hyperchloremic acidosis in critically ill patients.
Methods. We performed a non-randomised before-after single-centre 
retrospective cohort study in a 20 bed mixed medical-surgical ICU of a 
teaching hospital (OLVG, Amsterdam, the Netherlands) comparing RL 
to PL. The type of crystalloid fluid used was changed from RL to PL as 
of April 2019. We compared the year prior to the change (RL) to the 
year after introduction of PL. All adult ICU patients admitted between 
April 2018 and April 2020, with a length of stay > 24 h were included. 
The primary outcome was difference in incidence of hypernatremia 
defined as plasma sodium > 145  mmol/L during the first 7  days after 
admission.
Results. We included 1460 patients (mean age 65 ± 13, 64% male): 783 
in RL group and 677 in PL group. Baseline characteristics were com-
parable for age, sex, BMI, admission category, APACHE II score, chlo-
ride and bicarbonate plasma levels. Sodium plasma level was slightly 
higher at baseline in Plasmalyte group (139 versus 138  mmol/L, 
p = 0.03). We found an increased incidence of hypernatremia in the PL 
group (27% vs 35%, p = 0.001). There was no difference in total fluid 
balance at discharge or after 7 days between groups.
Conclusion. We found a higher incidence of hypernatremie in the PL 
group compared tot the RL group.
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Introduction. Patients admitted into an intensive care unit (ICU) are at 
risk of suffering a chronic critical illness (CCI) (1). 30 to 50% of patients 
with CCI develop a condition known as persistent inflammation, 
immunosuppression, and chronic catabolism syndrome (PICS) (2). PICS 
is associated with recurrent infections, poor wound healing, rehabilita-
tion failure, and indolent death (3–6). Thus, identifying these patients 
is critical to address unique treatments.
Objectives. This study aims to describe PICS syndrome in patients 
admitted to the intensive care unit from 2019 to 2021 in a tertiary Uni-
versity Hospital in Bogotá, Colombia.
Methods. This was a retrospective longitudinal descriptive study. 
Mortality, age, admission diagnostic, lymphocytes count, albumin lev-
els, weight change, and c-reactive protein levels data were collected in 
patients with a prolonged ICU stay (> 14d).
Results. 63 patients with prolonged ICU stay were analyzed, 14,29% 
of these patients died while hospitalized, 57,4% were 65 years old or 
older, the most common admission diagnostic was post-neurosurgical 
care (36,51%), 42,8% of patients had albumin serum levels lower than 
3.0 mg/dL, a lower than 800 lymphocyte count was present in 46,03% 
of patients, 33,3% of patients had a 10% or more significant decrease 
in their weight from the moment of admission to discharge.
Conclusion. Our results are similar to those found in previous litera-
ture (3–6), suggesting that patients with a prolonged ICU stay are at 
risk of developing PICS as they present lymphopenia, weight loss, and 
low serum albumin levels.
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Introduction. Infection of the bloodstream associated with the cen-
tral venous catheter is one of the most frequent complications in 
inbound patients, especially in the ICU, and is considered even more 
remarkable in patients who receive parenteral nutrition, with an enor-
mous impact on morbidity and mortality and costs of care; various 
associated factors have been identified.
Objectives. The objective was to evaluate the associated factors with 
bacteremia in patients with parenteral nutrition through a central 
catheter at the Fundación Santa Fe University Hospital, 2014–2020.
Methods. A cross-sectional study was carried out, based on the analy-
sis of a retrospective and extensive database from the Fundación 
Santa Fe de Bogotá university hospital’s metabolic support service.
Results. Results Out of 1653 patients, 76 were bacteremia cases with a 
calculated prevalence of 4.16%, which is below the 5% national stand-
ard, although the rate of infection was 17.4 per 1000 catheter days. 
Age over 65 and having a baseline infectious process are associated 
factor with mortality.
Conclusion. A large cohort of patients with central venous catheter 
and parenteral nutrition was evaluated in which no high prevalence of 
bloodstream infection has seen. Those results suggest that parenteral 
nutrition could not be a risk factor for bacteriemia; however, evalua-
tion in clinical trials are needed to confirm those results.
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Introduction. Micronutrients are an integral part of the immune sys-
tem, and the body needs optimal levels for effective immune func-
tion. It is well established that overt micronutrient deficiencies can 
adversely affect the immune system and predispose individuals to 
infections (1). Micronutrients could help in the fight against COVID-19 
disease (2).
Objectives. Determine plasma levels of micronutrients (vitamins A, 
B6, C, D, E, and Zinc) upon at hospital admission in COVID-19 patients 
of the first wave.
Methods. Blood samples were drawn for the analyses of micronutri-
ents in those patients admitted for severe COVID-19 within the first 
24 h of hospital admission. The first wave means from March to May 
of 2020. At that time, critically ill patients were admitted to the hospi-
tal ward and the most severe ill patients to the different ICU units that 
were being created day by day.
Results. We included 195 patients for this observational study. We 
found 70% low levels at least of one micronutrient, and most had sev-
eral deficits: 68.7%, 45.6%, 82%, 74.3%, 8.2%, and 70.3%, in A, B6, C, 
D, E, vitamins and Zinc, respectively. Vitamin A low levels (< 0.3 mg/L) 
were detected in 134 patients (68.7%) with a mean value of 0.17 
(0.06); Vitamin B6 low levels (< 3.6 ng/mL) were detected in 89 (45.6%) 
patients with a mean value of 2.2 (0.9); Vitamin C low levels (< 0.4 mg/
dL) were detected in 55 (82%) patients (only measured in UCI patients) 
with a mean value of 0.14 (0.05); Vitamin D low levels (< 20  ng/
mL) were detected in 78 (74.3%) patients with a mean value of 11.4 
(4.3); Vitamin E low levels (< 5 mg/L) were only detected in 16 (8.2%) 
patients with a mean value of 3.95 (0.87); and Zinc low levels (< 84 µg/
dL) were detected in 137 (70.3%) patients with a mean value of 63.5 
(13.5). Characteristics of the sample: Mean age: 58.74  years; Gender: 
63.1% male; Body Mass Index: 29.7 kg/m2; Obese patients: 38.5%; Dys-
lipidemia: 39%; Arterial hypertension: 32.3%; Mellitus diabetes: 16.4%; 
Kidney disease: 16.9%; Thromboembolic disease: 13.3%. The differ-
ent new created-ICU admitted 80 (41%) patients: Invasive mechanical 

ventilation was supplied to 68 (85%) patients. In-hospital mortality bay 
day 90 was 23.07%.
Conclusion. 1. We found 70% low levels at least of one micronutrient, 
and most had several deficits.
2. It would be interesting to conduct clinical trials with a combination 
of several micronutrients in the fight against covid-19.
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Introduction. The use of indirect calorimetry (IC) in monitoring the 
nutritional therapy of critically ill patients, as well as an increased pro-
tein intake without overfeeding, appears to be beneficial and are cur-
rently recommended by the latest European guidelines.
Objectives. We aimed to compare energy requirement (ER) assessed 
through IC with estimated ER using standard formulas and to compare 
estimated protein requirement (1,3 gr/Kg) with protein intake through 
artificial nutrition during the late acute and rehabilitation phases of 
critical illness.
Methods. We conducted an observational study comprising 21 IC 
tests in a non-random sample of adult critical patients, selected on 
account of their eligibility for IC assessment, as proposed by the 
manufacturer of the Q-NRG + CI device that was used. ER was meas-
ured by IC and estimated using patients’ adjusted weight (AW) as fol-
lows: 4 to 7 days in ICU, ER = 0.7 × 25Kcal × AW; 8 or more days in ICU, 
ER = 25Kcal × AW. Patients were classified according to length of ICU 
stay: 3–7 days: late acute stage; ≥ 8 days: rehabilitation stage.
Results. When IC was used, 8 patients were in late acute stage (Group 
A), and 13 patients were in the rehabilitation stage (Group B). 4 tests 
for patients in Group B were done in canopy mode, after patient dis-
charge from the ICU. We found statistically significant differences 
between ER estimated using standard formulas and ER assessed by 
IC in Group A (p = 0.036). In this group, standard formulas underesti-
mated ER, on average, by 335 ± 360.1  kcal. In group B, mean under-
estimation was 116 ± 496.8  kcal, but differences between the two 
methods were not statistically significant (p = 0.701). Regarding pro-
tein, estimation resulted in significantly higher requirements than 
the amount that was able to be provided to patients, both in group 
A (p = 0.035) and in group B (p = 0.001). According to estimates, 
patients should have been provided, on average, with an additional 
43,7 ± 40,37 g (Group A) or 42,4 ± 22,26 g (Group B) of protein.
Conclusion. ER is significantly different according to the method used 
for estimation. When compared with IC, standard formulas, underesti-
mated ER in late acute stage of illness during ICU stay. Although fur-
ther studies are needed, strategies to increase protein intake must be 
developed. IC can be a useful tool for monitoring nutritional support 
in critical ill patients and it may even be feasible after ICU discharge.
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Introduction. Gastrointestinal dysfunction (GID) is common in the ICU 
setting. Up to 60% of patients present some manifestation of DGI dur-
ing their stay in the ICU. However, an increase in ischemic colitis (IC) 
has been observed in critically ill patients admitted to the ICU due to 
SARS-CoV2.
Objectives. The aim of the study is to present the characteristics of IC 
in a series of critical patients with SARS-CoV-2 pneumonia.
Methods. Retrospective analysis of a series of patients admitted to 
the ICU of a tertiary hospital with SARS-CoV2, that developed IC and 
required surgery.
Results. Between March/2020 and January/2021, 287 SARS-CoV2 
patients requiring mechanical ventilation were admitted to the ICU of 
a tertiary hospital.
8 (2′78%) presented gangrenous IC (Brand & Boley) requiring urgent 
surgery. 87.5% were men, the median age was 60.5 (IR 48.5–71) and 
the mean BMI was 32.5 (IR: 27–34). 5 patients showed at least one risk 
factor for IC. The median number of days from intubation to surgery 
was 13d (IR: 9.5–20.5). Fever (75%) and abdominal distension (62.5%) 
were the initiall symptoms. The location of the ischemia was the right 
colon in all cases. 6 patients required extended right hemicolectomy 
and 2, subtotal colectomies. In the histological study, 7 patients had 
transmural ischemia, and one patient was limited to the mucosa; pre-
dominantly right location was observed. There was no thrombosis or 
vasculitis in the specimens. Mortality was 37.5% (3/8), due to septic 
shock and refractory multi-organ failure.
Conclusion. The incidence of severe IC in critically ill patients due to 
COVID19 seems higher than that of the overall critically ill patients, 
without a clear relationship with thromboembolic phenomena in our 
series. The predominantly right location in all patients could represent 
an entity of its own secondary to virus infection. Fever and abdominal 
distension in these patients should lead to suspicion of this entity.
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Introduction. Hyperglycemia is a common phenomenon in the criti-
cally ill patient and has been directly related to its morbidity and mor-
tality. However, glycemic variability is postulated as a factor of poor 
prognosis of greater relevance than hyperglycemia per se.
Objectives. The aim of this study is to evaluate glycemic variability in 
patients who require artificial nutritional support.
Methods. All the data related to glycemic behavior in patients that 
were included in the ENPIC study were analyzed ([NCT: 03634943] 
multicenter registry on the nutritional practices of critically ill patients 
in 37 Spanish ICUs, from April 23 to June 15, 2019).
Results. A total of 629 patients were included: 67.6% were men, with a 
mean age of 61.8 (± 15) years and a mean BMI of 27.7 (± 5.2). The aver-
age APACHE II was 20 and the average time until nutritional therapy 
was started was 28 h.
63.4% of patients received enteral nutrition, 18.2% parenteral and 
18.4% mixed.
14.8% of patients maintained blood glucose < 120  mg/dL (Group A), 
27.5% between 120 and 139 mg/dL (Group B), 35.8% between 140 and 
179 mg/dL (Group C) and 21.9% > 180 mg/dL (Group D).
MORTALITY was higher in the groups with the worst glycemic con-
trol (A = 15.1%, B = 19.7%, C = 27.1% and D = 37.7%) (p < 0.05) 
and it was in these groups where greater glycemic variability was 
observed (A = 13.6  mg/dL ± 6.9  mg/dL, B = 16.8  mg/dL ± 8  mg/
dL, C = 24.65  mg/dL ± 13.3  mg/dL, D = 34.9  mg/dL ± 15.9  mg/
dL) (p < 0.05) and higher insulin therapy requirement (A = 22.6%, 
B = 57.2%, C = 87.6%, D = 97.8%) (p < 0.05).
The patients with worse glycemic control, had a higher incidence of 
at least one episode of glycemia greater than 180  mg/dL (A = 9.7%, 
B = 46.2%, C = 92.9%, D = 100%) (p < 0.05).
Conclusion. Although the current guidelines recommend monitoring 
the patient’s blood glucose below 150 mg/dL, more than one-third of 
patients had higher blood glucose levels.
Hyperglycemia and increased glycemic variability were associated 
with higher mortality in our series. Patients with more hyperglycemia 
and more glycemic variability received more insulin.
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Introduction. Hyperglycemia is a common phenomenon in the criti-
cally ill patient, which has been directly related to morbidity and mor-
tality of these patients.
Objectives. The aim of this study is to evaluate the behavior of glyce-
mia in patients who require artificial nutritional support.
Methods. All the data related to glycemic behavior in patients that 
were included in the ENPIC study were analyzed ([NCT: 03634943] 
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multicenter registry on the nutritional practices of critically ill patients 
in 37 Spanish ICUs, from April 23 to June 15, 2019).
Results. A total of 629 patients were included: 67.6% were men, with a 
mean age of 61.8 (± 15) years and a mean BMI of 27.7 (± 5.2). The aver-
age APACHE II was 20 and the average time until nutritional therapy 
was started was 28 h.
63.4% of patients received enteral nutrition, 18.2% parenteral and 
18.4% mixed.
14.8% of patients maintained blood glucose < 120  mg/dL (Group A), 
27.5% between 120 and 139 mg/dL (Group B), 35.8% between 140 and 
179 mg/dL (Group C) and 21.9% > 180 mg/dL (Group D).
Mortality was higher in the groups with the worst glycemic control 
(A = 15.1%, B = 19.7%, C = 27.1% and D = 37.7%) (p < 0.05).
Older patients had worse glycemic control (A = 51.8  years, B = 59.4, 
C = 64 and D = 67.7) (p < 0.05). Likewise, patients with a history of 
hypertension (43.9%), or DM (25.9%), presented worse glycemic con-
trol (p < 0.05). The mean BMI was higher in the worst glycemic control 
groups (D = 28.9, C = 28, B = 27.2, A = 26.1) (p < 0.05).
Conclusion. Although the current guidelines recommend control-
ling the critical patient’s blood glucose below 150 mg/dL, more than a 
third of patients had higher blood glucose levels. In our series, hyper-
glycemia was associated with higher mortality. Older patients, with 
higher BMI and the presence of comorbidities such as hypertension or 
DM, had worse glycemic control.
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Introduction. Critical illness occurs as a result of severe surgery or 
severe medical illnesses. It is the failure of organ functions that can 
result in death if hemodynamic, drug and respiratory support is not 
provided (1). Mechanical ventilation is one of the most important sup-
portive treatments used in intensive care unit. It can affect all organ 
systems that depend on the homeostatic balance between the lung 
and other organ systems. It is thought that combinations of endo-
crine measurements will provide a better result than a single hormone 
measurement in determining mortality. In our study, we aimed to 
investigate the effect of stress hormones (cortisol, blood glucose, insu-
lin, TSH, fT3, fT4), catecholamine metabolite (VMA) and blood glucose 
levels on mortality of the patients undergoing invasive and non-inva-
sive mechanical ventilator support therapy.
Objectives. To research the effect of metabolites (VMA) of stress hor-
mones (cortisol, insulin, TSH, Ft3, Ft4) and blood glucose levels on 
mortality in patients undergoing invasive and non-invasive mechani-
cal ventilator support treatment and the differences in measurements 
between the two groups.
Methods. From a total of 109 patients, 44 patients who is being 
received invasive mechanical ventilation support treatment and 65 
patients who is being received non-invasive mechanical ventilation 
support treatment between September 2020 and February 2021 in 
Sultangazi Haseki Education and Research Hospital Adult Intensive 
Care Unit were included in the study. All patients aged 18–60 who 
were followed up with invasive and non-invasive mechanical ventila-
tion were included in the study. Patients using steroids, ketoconazole, 
etomidate, thyroid hormones, insulin and patients suffer endocrino-
logical disease, malnutrition, head trauma, malignancy, renal insuffi-
ciency required renal replacement therapy and postoperative patients 
were excluded from the study. Cortisol, insulin, TSH, fT3, fT4, vanyl 
mandelic acid in 24-h urine and blood sugar levels were measured at 
the same time (at 06:00) on the 1st, 3rd and 7th days of hospitalization. 
APACHE II scores of the patients were calculated.

Results. All data of 109 patients included in the study, 44 who 
received invasive mechanical ventilation support and 65 patients who 
received non-invasive mechanical ventilation support, were analysed 
and compared. The duration of mechanical ventilation was found 
higher in the invasive group. In the non-invasive and invasive groups, 
age was higher in the non-survival group. In the non-invasive group, 
insulin first day measurement was found to be higher in survivors. In 
the non-invasive mechanical ventilation group, the seventh day cor-
tisol measurement was found to be higher than the cortisol measure-
ment on the first day which was making the difference. In the invasive 
mechanical ventilation group, the TSH measurement on the seventh 
day was found to be higher than the TSH measurement on the third 
day which was making the difference. The APACHE II Score was higher 
in the non-surviving patient group.
Conclusion. In our study, the stress hormone response was compared 
and evaluated in patients who is being received invasive and non-
invasive mechanical ventilation. Patients in both groups were hemo-
dynamically stable. Stress response was found to be higher in the 
non-invasive mechanical ventilation group. Actually, the general con-
dition of the patients in the non-invasive mechanical ventilation group 
is expected to be better. The depth of sedation applied here may have 
affected on these results. Being aware the change in hormone levels 
may affect the treatment decision and prognosis. Because the increase 
in cortisol level on the first day was found to be correlated with the 
increase of the APACHE II level. Again, the increase in insulin level on 
the first day was found to be correlated with the decrease in APACHE II 
level. Thyroid hormone replacement may be considered by following 
the clinical condition of the patients. Studies on the predictive effects 
of sedation levels, sedative medicals and cortisol-insulin-tyhroid levels 
in all patients undergoing invasive or non-invasive mechanical ventila-
tion are required in larger patient groups.
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Introduction. Sepsis is a common disease entity with high morbidity 
and mortality. Also, the number of elderly people in the population 
is increasing, whereas this group in particular is more prone to sepsis 
with often severe courses due to their co-morbidities, limited fitness 
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and certainly already compromised immune competence. All in all, the 
incidence of sepsis is known to increase, and the number of available 
intensive care beds in times of a pandemic is lower than it already was 
before. Also the therapeutic approach regarding septic patients has 
changed; in addition to general advances in modern medicine, treat-
ment bundles have been propagated and led to a relatively standard-
ized approach in septic patients. In many cases, patients can now be 
cured if they are treated correctly and in a timely manner. Neverthe-
less, it is often difficult to decide which of the oldest of the elderly will 
still benefit from intensive care. In this retrospective multi-center anal-
ysis we aimed to investigate differences regarding mortality in elderly 
versus very elderly patients.
Methods. A total of 9,385 patients with sepsis were included in this 
analysis. Patients were split into two groups, namely elderly (65–
79 years) and very elderly patients (> 80 years). In sum 6,184 patients 
could be assigned to the first group, and 3,201 individuals to the sec-
ond group. The primary outcome was ICU mortality, the secondary 
outcomes were mechanical ventilation (MV) and vasopressor use. Mul-
tilevel logistic regression analysis was performed and fitted for three 
models (1: ICU as a random effect; 2: baseline characteristics; 3: man-
agement strategies). Furthermore, a stratified sensitivity analysis was 
performed.
Results. Very elderly patients evidenced lower body mass indices 
(BMI: 25 ± 8 kg/m2 vs. 28 ± 10 kg/m2; p < 0.001), but higher serum cre-
atinine concentrations (1.5 ± 1.3 mg/dL vs. 1.4 ± 1.5 mg/dL; p = 0.005), 
and higher baseline lactate concentrations (2.0 ± 1.9  mmol/L vs. 
1.8 ± 1.8 mmol/L; p = 0.02). Also length of stay was shorter in the very 
elderly group (50 ± 67 h. vs. 56 ± 72 h.; p < 0.001). Rates of vasopressor 
use were similar (34% vs. 33%), whereas elderly patients received MV 
more often than very elderly patients (23% vs. 18%, p < 0.001). Regard-
ing the primary endpoint mortality in very elderly patients was higher 
(13% vs. 11%, p = 0.91) and remained so after multivariable adjust-
ment (aOR 1.32 95%CI 1.09–1.59; p = 0.004). This finding was also 
observed for the subgroup of patients with septic shock (mortality 
rates: 38% vs. 36%; aOR 1.50 95%CI 1.10–2.06; p = 0.01).
Conclusion. In this multi-center analysis of 9,385 elderly and very 
elderly patients a higher mortality in individuals > 80 years of age was 
shown. Despite the 2% difference in absolute numbers, the question is 
to what extent this is clinically relevant, which is why, from our point of 
view, ICU trials are a better way to determine who benefits from inten-
sive care than chronological age alone.
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Introduction. Diabetic ketoacidosis (DKA) consists of a triad of blood 
sugar level greater than 250  mg/dL., ketonemia of greater than 
3  mmol/L and/or significant ketonuria and a blood pH less than 7.3 
with an increased anion gap. Currently, the sodium-glucose co-trans-
porter-2 inhibitors (SGLT-2i) are widely used in management of Type 
2 diabetes. There have been several reports associating euglycemic 
diabetic ketoacidosis (EuDKA) and these SGLT-2i agents. We present 
three different patients who were on SGLT-2i and developed recurrent 
EuDKA post procedure or sepsis.
Methods. Clinical Case 1: A 66 years old gentleman, with Type 2 DM, 
was on Empaglifozin (10 mg OD), Metformin (500 mg BD), and Basal 
bolus therapy (Regular Insulin thrice a day and Degludec once a day). 
He presented with a history of loss of consciousness, vomiting and 
headache after traumatic head injury. Computed Tomography (CT) 
of the brain showed subarachnoid, subdural hemorrhage with minor 
basal temporal fracture without CSF leak. His plasma glucose was con-
trolled with subcutaneous insulin. After 3  days, patient was shifted 
to the wards and was restarted on Empaglifozin.He was readmitted 
to the ICU within 24  h in view of altered sensorium and tachypnea. 

Repeat CT brain was unremarkable as was the sepsis workup. Arte-
rial blood gas (ABG) revealed a high anion gap metabolic acidosis 
(HAGMA) with normal lactate and blood glucose levels. Serum and 
urine ketones were positive and Euglycemic Diabetic Ketoacidosis 
(EuDKA) was established. He was treated with Intravenous (IV) insulin 
as per the DKA protocol and shifted to subcutaneous insulin once the 
AG and Ketones resolved after 24–48  h. As the patient was improv-
ing with closure of the gap and trace amounts of serum and urine 
ketones, the insulin dosing was being reduced. Astonishingly, there 
was a relapse of HAGMA with positive serum and urine ketones with 
euglycemia. He was restarted on the previous management till urine 
glucose was negative. This was approximately ten days after discon-
tinuing Empaglifozin. In view of the EuDKA relapse and altered sen-
sorium with negative cultures, lumbar puncture was done and the 
cerebrospinal fluid (CSF) analysis revealed findings of aseptic meningi-
tis. He improved over the next 15 days.
Clinical Case 2: A 74 years old gentleman, with a history of Type 2 DM 
on OHA’s (Empaglifozin 25 mg + Linegliptin 5 mg once daily) since last 
5 years was diagnosed with Triple vessel coronary artery disease and 
was admitted for Coronary Artery Bypass Grafting (CABG) surgery. He 
was switched over to subcutaneous insulin 24 h prior to the surgery. 
Post-surgery, ABG showed HAGMA with normal lactates and glucose. 
Despite fluid resuscitation, subsequent ABG showed no improvement. 
On reviewing the patient’s home medications, it was found that that 
the patient was on SGLT-2i. Clinical suspicion of EuDKA led to further 
workup which turned positive. With our previous experience, we 
treated him with the above regimen till urine glucose was negative. 
This took us around 5 days.
Clinical Case 3: A 71 years old lady, with a history of Ischemic heart 
disease and Type 2 DM on SGLT-2i (Empaglifozin 12.5 mg once daily), 
was admitted with abdominal distension, vomiting and constipation, 
noted since a couple of days. CT of the abdomen and pelvis showed 
a large bowel obstruction raising the suspicion of colonic cancer with 
bilateral hydronephrosis. Post-operative workup which included an 
ABG showed HAGMA with normal lactates and normal sugar levels. On 
the basis of the prior cases, EuDKA was suspected, proven and treated 
accordingly with the similar regimen till the urine glucose were nega-
tive. This also took 5 days.
Results. The treatment of recurrent EuDKA relies upon monitor-
ing trends of urine glucose. IV insulin may need to be continued for 
a longer duration till urine glucose is negative. Also, we propose that 
these medications should be stopped at least 6–8  days prior to any 
elective surgical procedure, contrary to the recommendation of 3 days.
Conclusion. Euglycemic Diabetic Ketoacidosis is not only a life threat-
ening emergency but also a diagnostic challenge, not only due to the 
absence of hyperglycemia but also due to a variety of triggers. Delay 
in diagnosis and management may lead to in-hospital morbidity and 
mortality.
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Introduction. The nutritional therapy prescribed appropriately, tak-
ing into account the patient’s critical phase shows that it is possible 
to improve the prognosis, decrease the ICU time, the use of mechan-
ics ventilation, among other benefits. With the pandemic of COVID 19 
and Brazil being one of the epicenters, since the UTIS ICU´S found itself 
with a large number of critically ill patients, dependent on mechanics 
ventilation and consequently needing enteral nutritional therapy. The 
main risk factors for COVID-19 were: immunosuppressed, elderly, disa-
bled with comorbidity, taking advantage of the latter two groups most 
susceptible to malnutrition. The long stay in the ICU, in this group of 
patients, may worsen malnutrition already present or be its cause. Sev-
eral publications have shown that the adequate protein supply can 
decrease catabolism and, as a consequence, these patients have better 

respiratory evolution. Due to the pandemic of COVID19 being some-
thing very recent, there are still few studies reaffirming a condition 
that has already been shown in other studies with patients of other 
diagnoses. Therefore, the aim of this study is to try to show whether 
there is a relationship between inadequate protein supply and funda-
mentally patient with COVID-19.
Objectives. To evaluate whether there is a relationship between 
increased mortality from COVID 19, relate the offer of protection dur-
ing the period in which he received enteral nutritional therapy.
Methods. Retrospective, observational study, with analysis of 16 
deaths by COVID-19, which occurred between the months of March 
and April/2020, of patients admitted to an ICU of a particular hospi-
tal in the city of São Paulo, Brazil. For inclusion criteria were adopted: 
adult patients who received enteral nutritional therapy for more than 
72  h. For calculations of nutritional offer, the ESPEN Guidelines for 
critical patients were used, considering the adequate offer or the mini-
mum average value of 80%. The data were analyzed using Excel plan-
ning and statistically defined.
Results. Of the 16 patients who died, 13 (81%) received enteral nutri-
tional therapy (TNE) and, of these, 9 (69%) for a period longer than 
72 h, with the average age of those 71.6 years (σ 7, 12) and the average 
offer period for TNE was 13 days (σ 7.81). The average protein supply 
was 67.9% / day (σ 18.6) and only 2 patients (22.2%) received less than 
80% of the protein target used. There was a weak correlation (r 0.379) 
between the days of diet and protein supply. There was a medium cor-
relation (r 0.5250) between age and protein supply. There was a weak 
correlation between death and protein offer (r. 0.298).
Conclusion. Given the data, it is possible to conclude that an inad-
equate protein supply has contributed to the mortality of this group 
of patients, since only 2 patients (22.2%) receive less than 80% of the 
goal achieved, this is the first time tested in scientific studies is essen-
tial for the recovery of patients in the ICU.

Reference(s)
1.	 Barazzoni R et al., ESPEN expert statements and practical guidance for 

nutritional management of individuals with SARS-CoV-2 infection, Clini‑
cal Nutrition, https://​doi.​org/​10.​1016/j.​clnu.​2020.​03.​022

001045 
Barriers to adequate nutritional supply in patients with COVID‑19
I. Buonso1; S. Almeida,2; U. Flato,3; A. Wirgues,3; R. Ralio,3; M. Vilela,3; IS. 
Rocco,4; F. Costa,3; L. Almeida,3; A. Alves,3
1Icu, Hospital Samaritano, São Paulo, Brazil; 2Icu, Hospital Samaritano 
Higienópolis, São Paulo, State of São Paulo, Brazil, Brazil; 3Icu, Hospital 
Samaritano Higienópolis, São Paulo, Brazil; 4Icu, Hospital Samaritano 
Higienopolis, São Paulo, Brazil 
Correspondence: I. Buonso
Intensive Care Medicine Experimental 2021, 9(1): 001045

Introduction. The nutritional therapy prescribed appropriately, tak-
ing into account the patient’s critical phase shows that it is possible to 
improve the prognosis, decrease the ICU time, the use of mechanics 
ventilation, among other benefits. With the pandemic of COVID 19 and 
Brazil being one of the epicenters, since the UTIS found itself with a 
large number of critically ill patients, dependent on mechanics ventila-
tion and consequently needing enteral nutritional therapy. The main 
risk factors for COVID-19 were: immunosuppressed, elderly, disabled 
with comorbidity, taking advantage of the latter two groups most 
susceptible to malnutrition. The long stay in the ICU, in this group of 
patients, may worsen malnutrition already present or be its cause. Sev-
eral publications have shown that the SARS COV 2 virus has an impact 
not only on respiratory function, but also gastrointestinal, compromis-
ing nutrient absorption and impacting malnutrition.
Objectives. The purpose of this publication is to show the main chal-
lenges in the enteral nutritional supply of patients affected by COVID 1 
9 admitted to the ICU.
Methods. Retrospective and observacional study, with 42 adults 
patients admitted to na ICU of a private hospital in São Paulo, Brazil, 
followed between march and april 2020, diagnosed with COVID 19 

http://www.fda.gov/Drugs/DrugSafety/ucm446845.htm
http://www.fda.gov/Drugs/DrugSafety/ucm446845.htm
https://www.fda.gov/drugs/drug-safety-and-availability/fda-revises-labels-sglt2-inhibitors-diabetes-include-warnings-about-too-much-acid-blood-and-serious
https://www.fda.gov/drugs/drug-safety-and-availability/fda-revises-labels-sglt2-inhibitors-diabetes-include-warnings-about-too-much-acid-blood-and-serious
https://www.fda.gov/drugs/drug-safety-and-availability/fda-revises-labels-sglt2-inhibitors-diabetes-include-warnings-about-too-much-acid-blood-and-serious
https://www.fda.gov/drugs/drug-safety-and-availability/fda-revises-labels-sglt2-inhibitors-diabetes-include-warnings-about-too-much-acid-blood-and-serious
https://doi.org/10.1016/j.clnu.2020.03.022


Page 164 of 260 ﻿ICMx  2021, 9(Suppl 1):50

and receaving enteral nutrition therapy for a period longer than 72 h. 
Data are analyzed using Excell and statistically defined.
Results. In the total patients, 12 were female (29%) and 30 (71%) were 
male. The mean of age was 72 years. Only 15 patients (36%) received 
at least 80% of the nutritional goals, based ond ESPEN Guidelines. 
The main causes of supply impedimente were: constipation (52%), 
hemodinamic instability (14,8%); gastroparesis (14,8%); prone position 
(11,1%); progression failure (7,4%).
Conclusion. The data that show the main factor that causes the 
impossibility of a full nutritional offer are constipation, which are the 
early offer of neuromuscular block in patients, but are already receiv-
ing intestinal stimulants in conjunction with symbols. More therapeu-
tic alternatives are needed to improve intestinal mobility, allowing 
the full nutritional offer that is extremely important in this group of 
patients.
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Introduction. The nutritional therapy prescribed appropriately, tak-
ing into account the patient’s critical phase shows that it is possible to 
improve the prognosis, decrease the ICU time, the use of mechanics 
ventilation, among other benefits. With the pandemic of COVID 19 and 
Brazil being one of the epicenters, since the UTIS found itself with a 
large number of critically ill patients, dependent on mechanics ventila-
tion and consequently needing enteral nutritional therapy. The main 
risk factors for COVID-19 were: immunosuppressed, elderly, disabled 
with comorbidity, taking advantage of the latter two groups most 
susceptible to malnutrition. The long stay in the ICU, in this group of 
patients, may worsen malnutrition already present or be its cause. Sev-
eral publications have shown that the adequate protein supply can 
decrease catabolism and, its improve de results on force and mobility 
on ICUthat can be evaluated by dynamometry and PERME. Due to the 
pandemic of COVID19 being something very recent, there are still few 
studies reaffirming a condition that has already been shown in other 
studies with patients of other diagnoses.
Objectives. To compare whether the adequate nutritional offer can 
modify the results of dynamometry and PERME on admission and dis-
charge from the ICU.
Methods. Observational, retrospective study with analysis of medi-
cal records of 10 patients admitted to the ICU of a private hospital in 
the city of São Paulo, Brazil. For the inclusion criteria, patients with 
more than 72  h of enteral nutritional therapy (ENT) were defined. 
To calculate the nutritional goal, the ESPEN GUIDELINES for critical 
patients were used and adequate protein supply was considered, aver-
age > 80% in the ENT period. The results of dynamometry (DIN) and 
PERME were collected from the physiotherapy assessment chart. Data 
were cross-checked with: DIN X PERME x protein supply and patients 
divided into 2 groups: G1 Adequated protein suply, subdivided into 
blocks: B1 PERME gained (PG) and positive DIN (DINP); B2 DINP and 
PERME maintenance (PERMM); B3 DIN without variation (DINWV) and 
PG; B4 negative DIN (DINN) and PG; B5 DIN not applicable (DINNA) and 

PERME with loss (PWL). In group 2 there were non-adequated protein 
suply patients (average offer 44,%) subdivided into blocks: B6 DINWV 
AND PG; B7 DINNN AND PG; B8 DINNA AND PERMM.
Results. 60% of the patients belonged to G1 (adequated protein 
suply), with 20% belong to B1, 10% belong to B2, 10% beolong B3, 
10% belong to B4 and 10% belong to B5. Of the non adequated pro-
tein suply group (40%), 10% belong to B6, 20% belong to B7 and 10% 
belong B8.
Conclusion. In view of the results, it was possible to conclude that 
the adequate protein supply reflects on best results of mobility and 
muscle strength. And even the non adequated protein suply could 
influence, even with less impact, in both evaluations applied by the 
physiotherap.
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Introduction. Fluids with zero strong ion difference (SID) and chloride 
rich fluids such as 0.9% NaCl, 0.45% NaCl and 5% Dextrose 0.45% NaCl 
are recommended by the fluid therapy algorithm of diabetic ketoaci-
dosis (DKA) (1). The aim of the usage of these fluids in DKA is to reduce 
unmeasured anion acidosis by removing ß-hydroxybutyrate with Na 
from the kidneys (2). On the other hand, these fluids may cause hyper-
chloremic acidosis because of their low SID levels and high chloride 
contents (3,4).
Objectives. The aim of this study is to investigate the effect of the 
fluid therapy algorithm of DKA on metabolic acid–base status.
Methods. In the study, patients who were admitted to the intensive 
care unit (ICU) because of DKA in the last 15  years were retrospec-
tively evaluated. Patients who were under 18 years old and who were 
administered fluid regimes apart from the algorithm were excluded. 
Demographic data, APACHE II and SOFA scores, blood gas samples at 
the ICU admission and 6th hour and outcomes were recorded. Strong 
ion gap (SIG) and base-excess chloride (BECl = Na-Cl-32 mmol/L) were 
calculated to detect unmeasured ions and chloride effect (4,5). SPSS 
version 27 was used for statistical analysis.
Results. DKA was detected in the thirty-three (0.2%) of 16,814 
patients. Sixteen patients who were only administered fluids with 
zero SID and chloride rich fluids were included in the study. At the 
ICU admission, ketonuria, blood glucose, pH, PaCO2, Na, Cl, HCO3, SBE, 
SIG, SID and BECl were 3+ (2+; 4+), 419 ± 172, 7.10 ± 0.11, 20.8 ± 8.0, 
139 ± 7.3, 109 ± 8.6, 8.3 ± 4.0, −  21.3 ± 5.8, 17.6 ± 6.7, 33 ± 6.7 and 
− 3.1 ± 7.1 respectively. At the 6th hour, pH, PaCO2, Cl, HCO3, and SBE 
were significantly higher (7.28 ± 0.12, 25.1 ± 4.2, 113 ± 6.9, 13.5 ± 3.7 
and − 13.6 ± 5.1; p < 0.001, p = 0.036, p = 0.005, p = 0.001 and p < 0.001 
respectively) whereas blood glucose, BECl, SID and SIG were signifi-
cantly lower (293 ± 124, −  7.1 ± 7.1, 30 ± 6.1 and 7.8 ± 5.4; p = 0.003, 
p = 0.003, p = 0.006 and p < 0.001 respectively) than their values at the 
ICU admission. Na values at the ICU admission and 6th hour were simi-
lar (139 ± 7.3 and 139 ± 7.2; p = 0.890).
Conclusion. Although fluids with zero SID and chloride rich fluids 
reduce the increased SIG in the DKA, they cause iatrogenic hyper-
chloremic acidosis. Despite decreased SIG, the reason for the lack of 
expected increase in HCO3 and SBE and continued hypocapnia at 
the 6th hour is the contribution of iatrogenic hyperchloremia to the 



Page 165 of 260 ﻿ICMx  2021, 9(Suppl 1):50
	

acidosis. Hence, we think that the usage of fluids with zero SID and 
chloride rich fluids in DKA should be avoided and the fluid therapy 
algorithm of DKA should be reconsidered.
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Introduction. I am presenting a 71-year-old lady who developed 
Toxic Epidermal Necrolysis (TEN) after starting Hydroxychloroquine 
for rheumatoid arthritis. Our case shown rapid deterioration and more 
than 80% involvement of the skin.
Hydroxychloroquine is an 4-aminoquinoline with a low molecular 
weight (333,9 Da) 0.6, 7, 8, 9 It has been used for decades to treat rheu-
matologic conditions (with a dose of 6  mg/kg) with a general good 
safety, even though in last years cases of skin reactions, also severe, 
have increasingly been reported.10.
Methods. A 71-year-old woman presented to the emergency depart-
ment with diffuse erythematous rashes over her body 2  weeks after 
starting Hydroxychloroquine for treatment of rheumatoid arthritis. 
The lesion started as painful erythematous macules, progressed into 
blisters followed by diffuse exfoliation of the skin involving both upper 
and lower extremities, back, abdomen, head and neck. The symptoms 
developed within a few hours. Medical history was significant for 
Hypothyroidism, Chronic obstructive Pulmonary Disease and Rheuma-
toid arthritis. Her regular medications for > 5 years before presentation 
included: Alendronate 70 mg once/week, Prednisolone 5 mg OD, Co-
codamol PRN, Atorvastatin 10 mg ON, Levothyroxine 50mcg OD and 
PRN salbutamol inhaler. Patient denied any known drug allergy. Her 
family also denied that she may be taking any herbal medications.
Physical examination at Emergency Department 7.4.2021 was remark-
able for multiple areas of redness, blisters and extensive detachment 
of skin involving 80% body surface area. Oral ulcers were noted. No 
genital ulcers. Nikolsky sign was positive. Targeoid lesions on the thigh 
and extensive epidermolysis on the trunk.
The patient developed AKI secondary to dehydration and blood pres-
sure dropped so she was admitted to intensive care unit on 14.4.2021. 
She required inotropic support and Continuous renal replacement 
therapy (CRRT) for 2 days. She was transferred to a burn unit at tertiary 
hospital and managed there for 5 more days before she passed.
Results. Laboratory investigations: white cell count of 15.4 × 103/
cm3, N 14.2 (Left shift neutrophilia with toxic granulation), L 0.7, Hb of 
130 g/L, and a platelet count 430 × 103/cm3. Serum electrolytes, liver 
profile, prothrombin time, partial thromboplastic time and Interna-
tional Normalised Ratio were within normal limits. CRP on admission 
was 532. A punch skin biopsy was obtained. Blood, urine and wound 
cultures sent. Chest X-ray was unremarkable. COVID 19 swabs were 
negative. Creatinine 173 umol/l and urea of 13.4 mmol/l on admission 
which rapidly deteriorated to creatinine of 332, urea 32 and PH of 7.17 
HCO3 was 12 before she started on CRRT.
Skin biopsy: Oedema of the dermis and perivascular infiltrates of mon-
onuclear cells. Necrotic epidermis. Increased histocytes cells within the 
dermis.
The patient was admitted to the ITU then transferred to burn unit. 
Hydroxychloroquine was stopped immediately. The patient was man-
aged with intravenous fluids, prophylactic antibiotics and proper 
wound care. Electrolytes were replaced as needed. She was monitored 
continuously for haemodynamic stability. She received CRRT for AKI 
and metabolic acidosis.

There was an episode of acute respiratory distress syndrome, for 
which she required ventilatory support for few days. Her AKI required 
her being on CRRT for 3 days. She was transferred from district general 
hospital to a burn unit at tertiary hospital.
Conclusion. Hydroxychloroquine as a causative agent of toxic epider-
mal necrolysis.
Toxic epidermal necrolysis (TEN) is a life-threatening adverse drug 
reaction that can occur secondary to use of a variety of drugs includ-
ing Hydroxychloroquine.
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Introduction. Hepatic Cirrhosis is a comorbidity with high severity 
and mortality in the critically ill patient. Long-term survival has been 
reported as high as 77% (5 years). So, the appropriateness of admis-
sion of cirrhotic patients in the ICU is controversial.
Objectives. To describe the long-term survival of critically ill cir-
rhotic patients and to analyse factors associated with mortality.
Methods. Retrospective observational cohort single-centre study 
on critically ill patients with cirrhosis in a 200-bed hospital with an 
8-bed ICU, from 2011 to 2020. Variables analysed were demographic, 
severity scores, diagnoses at admission, therapies in ICU and mor-
tality (ICU, hospital, 6 months, 12 months and five years). Multivari-
ate logistic regression analysis was made for mortality at different 
points. Significance level was p < 0,05.
Results. There were 93 ICU admissions of 78 patients during the 
period study (3% of total). Mean age was 61,1 (range 39–83), with 
24% of female patients. Mean APACHE II score was 23,3 (range 3–40) 
and mean SOFA was 8,4 (range 0–19). CHID score was A (40%), B 
(41%) and C (19%). Mean ICU stay was 7  days. Acute renal failure 
(ARF) was detected in 61%, and renal replacement therapy (RRT) was 
needed in 15%. Mechanical ventilation was used in 76% of patients. 
Fifty-six admissions were related with cirrhosis (with 26 gastrointes-
tinal haemorrhage and 10 acute on chronic liver failure [ACLF] and 
others) and 37 were not related (8 pneumonia, 8 abdominal sepsis, 7 
septic shock and others). Mortality at 6 m, 12 m and 5y were: 51,3%, 
55,7% and 67,5% for whole population; related vs. not related with 
cirrhosis were 55,6% vs 51,4%, 60,7% vs 60,6% and 65,5 vs 85,0%; 
ARF vs. no-ARF were 72,2% vs 25,7%, 80,4 vs. 30,3% and 84,4% vs 
52,9%. GI haemorrhage mortality were 38,5%, 36% and 50% while 
ACLF mortality was 87,5%, 100% and 100% at 6 m, 12 m and 5y. RRT 
mortality was 97,2%, 100% and 100% at 6 m, 12 m and 5y. ARF, need 
of RRT, APACHE II and SOFA scores were variables independently 
related to hospital, 6 m, 12 m and a 5y mortality, but only renal fail-
ure was included in all the models.
Conclusion. Long-term mortality in cirrhotic critically ill patients is 
high, but in ACLF and patients with renal failure is extremely high, 
while it was not in patients with GI haemorrhage.
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Introduction. Fermented foods, unlike supplements, facilitate diges-
tion, provide nutrition, limit pathogen growth, and contain a wide 
diversity of microorganisms and signaling molecules that regulate 
metabolism. Their use in the critical care setting has been limited. 
Kefir, a fermented dairy product, has demonstrated anti-cancer, anti-
microbial, immunomodulatory, anti-inflammatory, and psychobiotic 
effects in animal models and is one of the most common probiotic 
foods worldwide. It may also be relatively easy to administer in the 
intensive care setting, whether to prevent diarrheal illness or evaluate 
its role in minimizing delirium.
Objectives. To gauge stakeholder knowledge base and obtain feed-
back on the use of probiotics, particularly kefir, in the critically ill.
Methods. An anonymous web-based survey was administered to a 
multidisciplinary, interprofessional group of critical care providers at 
the Mayo Clinic campuses in Minnesota and Florida.
Results. 214 participants completed the survey (20% response rate): 
97 (45%) bedside nurses, 97 (45%) physicians, and 20 (9%) critical 
care nurse practitioners/physician assistants. For the knowledge-
based items, of the organ systems that could be affected by gut 
dysbiosis, the most endorsed systems were immune (79%), hepatic 
(65%), renal (58%), and neural (57%). Only 42% knew that over 70% 
of the human immune system is contained within the gastrointestinal 
tract. Over 90% of respondents considered that antimicrobials, physi-
ologic stress, and proton-pump inhibitors have a role in alteration of 
the gut microbiome, with 62% agreeing that microbial diversity can 
be reduced within hours of critical illness onset. Regarding the role 
of probiotics, most (75%) believed in its ability to prevent and treat 
diarrhea, followed by use in inflammatory or autoimmune conditions 
(58%), urinary/vaginal infections (54%), and as prophylaxis to viral 
infections (43%). A quarter of responders expressed not knowing of 
the role of probiotics. Interestingly, 30% endorsed that probiotics may 
improve mental wellbeing. 72% of respondents had heard of kefir 
and thought it to have more live active probiotic cultures compared 
to yogurt (58%); a third were unsure. About half of responders did not 
know of the most effective way to deliver probiotics to the critically ill 
or whether kefir is safe in patients with lactose intolerance. Regarding 
overall feedback, perceived barriers to kefir administration included 
compromised gut integrity (53%), immunosuppression (32%), and 
poor prognosis (34%); 33 participants saw no barriers. An overwhelm-
ing majority (93%) welcomed conducting kefir research in critically ill 
populations.
Conclusion. Most providers are aware of the negative influence of 
gut dysbiosis in critically ill patients and recognize the need for addi-
tional research on finding an optimal probiotic source for this patient 
population.
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Introduction. Nutritional planning is an important aspect of inten-
sive care unit (ICU) management of critically ill patients. We aimed to 
evaluate the nutritional practices adopted in medical intensive care 
units of university and training research hospitals in our country, and 
the effect of attaining at least 70% of target calories on mortality in 
critically ill patients.
Methods. This study was planned as a multi-center, point prevalence 
study and medical ICU directors willing to participate were required to 
complete online questionnaires on a predetermined study date. Par-
ticipants filled two separate online questionnaires: one on ICU char-
acteristics and facilities, and one on patients included, and later they 
were questioned about the 28th day outcomes of patients. For statisti-
cal analysis, patients were grouped depending on whether they had 
received at least 70% of the target calories or not. The results are given 
as median (25th-75th percentile), percentages and odds ratios (OR) 
and 95% confidence interval (CI) limits.
Results. Medical ICUs from a total of 12 hospitals participated and 
132 patients were included in the study. The median age was 71 years 
(57–83). The number of female patients was 63 (47.7%). The median 
APACHE II score was 23 (17–29) and median SOFA score was 6.5 
(4–9.5). Eighty-seven (68%) patients were fed enterally and in 79 (60%) 
patients feeding was started within first 24  h of admission. Target 
calories were calculated using weight-based formulas. On the study 
day, the median caloric intake of the patients during the last 24 h was 
1440 kcal (1000–1700 kcal) and the median amount of protein intake 
was 68 g (40-82 g). When the patients were grouped by the percent of 
calories they received, it was observed that 90 (68.2%) of the patients 
had received ≥ 70% of target calories. In this cohort of patients 28th 
day mortality was 43.9%. Attainment of < 70% of target calories was 
found to be independently associated with mortality (OR: 3.7, 95% 
CI:1.1–12.3, p:0.035), when adjusted for sepsis, shock, admission with 
renal failure, postoperative admission, chronic renal failure, chronic 
obstructive pulmonary disease, SOFA score, need for vasopressors, 
serum albumin level, enteral feeding and parenteral feeding.
Conclusion. This multicenter study among medical ICUs in our coun-
try revealed that, nutrition therapy in medical ICUs led by intensivists 
were planned early after ICU admission. Being unable to attain target 
calories of at least 70% was found to be an independent risk factor for 
28th day mortality.
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Introduction. COVID-19 patients are at high risk for neurological com-
plications consequent to several factors including persistent hypoxia 
and hypotension. So far, no data are available regarding the best strat-
egy to adopt to maintain hemodynamic stability and the effect of dif-
ferent hemodynamic strategies and in particular of passive leg rising 
(PLR) test on cerebral hemodynamics is unclear.
Methods. Single center, observational prospective study conducted at 
San Martino Policlinico Hospital, Genova, Italy during the second wave 
of COVID-19 pandemic. Mechanically ventilated COVID-19 patients 
who had at least one episode of hypotension and received a PLR test 
were included.
We evaluated the effect of PLR test on static cerebral autoregulation 
(CA) measured through Transcranial Doppler (TCD), compared to 
other hemodynamic strategies normally applied for clinical reasons 
in case of hypotensive events [fluid bolus challenge (FC) and norepi-
nephrine (NE)]. Secondary aims included the evaluation of the effect of 
PRL test, FC and NE on systemic hemodynamic variables (mean arterial 
pressure, MAP) cerebral oxygenation (rSO2) and noninvasive intracra-
nial pressure (nICP).
Results. Twenty-three patients were included and underwent PLR 
test. Among these, 22 patients received FC, and 14 received NE. A total 
of 59 hemodynamic maneuvers were studied. The median age was 
62  years [Interquartile range, IQR = 57–68.5], and 78.3% were males. 
Median CA index in the PLR test group was 58 [44–76,3], in the FC was 
90.8 [74.2–100] and in the NE group was 100 [100–100]. CA was signifi-
cantly higher in the norepinephrine and fluid challenge groups com-
pared to the PLR test group (NE vs PLR test; p < 0.001 and FC vs PLR 

test; p < 0.001), but no differences in CA were found between the FC 
and NE groups (p = 0.169). All the hemodynamic strategies resulted in 
a significant increase of mean arterial pressure (MAP), cerebral perfu-
sion pressure (CPP) and rSO2. After PLR test, both nICPPI and nICPFVd 
were increased (12.9 [8.5–18] vs 15[10.5–19.7] mmHg, p = 0.001, and 
18.6 [17.7–19.6] vs 19.3 [18.2–19.8] mmHg, p = 0.009, respectively). 
After FC and NE administration, nICPPI was not affected and nICPFVd 
was slightly increased in both cases (10.9 [6.7–15.7] vs 14.4 [5.6–21.1] 
p = 0.004, and 10 [6.9–21.3] vs 12.2 [5.5–22.6], p = 0.022, respectively).
Conclusion. PLR test seems to have the worse effect on nICP and CA 
when compared with FC and NE administration. Regardless the hemo-
dynamic strategy used, an increase of MAP resulted in an increase of 
rSO2. An individualized strategy aimed to assess both the hemody-
namic and cerebral needs is warranted in patients at high risk of neu-
rological complications.
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Introduction. Each year, 69 million people worldwide are estimated 
to sustain a Traumatic Brain Injury (TBI) [1]. TBI is a major cause of 
death and disability in those aged 1–40 in the UK [2]. Multiple stud-
ies suggest that fever is associated with poorer outcomes in TBI 
patients, including increased mortality and morbidity [3]. Fever control 
remains standard in the treatment of TBI despite lack of evidence to 
support this. This rapid systematic review sought to summarise the 
current state of knowledge to determine whether fever is associated 
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with poorer TBI outcomes and investigate if fever control is clinically 
required.
Methods. A literature search, using search terms relating to fever 
control, TBI and outcomes (including mortality and morbidity) was 
conducted on PubMed and Embase spanning the years 2011 to 
2021. Eligible studies were randomised clinical trials, prospective 
observational and retrospective cohort studies that involved TBI 
patients ≥ 13  years old and reported outcomes following interven-
tions for fever control compared with the absence of such interven-
tions. Eligible studies had to assess systemic temperature and define 
fever as ≥ 37.5  °C. A total of 307 studies were initially identified. In 2 
rounds of screening, by pairs of authors working independently, these 
were reduced to only three studies fitting the inclusion/exclusion cri-
teria [4–6]. The outcomes for hospital mortality and hospital length of 
stay (LoS) were extracted for statistical analysis on RevMan.
Results. When comparing interventions for fever control with no inter-
vention, there was no statistically significant association with hospital 
mortality (Odds ratio = 0.8; 95% CI 0.46–1.41; I2 = 53%; p = 0.45) which 
could be a result of the heterogenous nature of that data. Conversely, 
there was a statistically significant association between shorter LoS 
in hospital and no fever control intervention (Mean difference = 3.63, 
95% CI 0.33–6.94; I2 = 0%; p = 0.03). The LoS data was not heteroge-
nous but heavily weighted towards one study with smaller standard 
errors.
Conclusion. There was no significant impact on hospital mortality 
when controlling fever. There was, however, statistical significance 
in hospital LoS, with the absence of fever control reducing its dura-
tion. This could be explained by confounding factors such as earlier 
mortality within the no fever control group. Although this review is 
not exhaustive it is unlikely to have missed a significant positive trial. 
In that context, it is interesting that the clinical use of fever control in 
TBI is so widespread in the absence of evidence to justify the resource 
implications.
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Introduction. In the early phase after acute brain injury (ABI), a series 
of proteins released in the ventricular cerebrospinal fluid (vCSF) 
may act together as danger-associated molecular patterns (DAMPs) 
to orchestrate the pathophysiological pathways associated with 
prognosis.
Objectives. To identify DAMPS and significant protein–protein inter-
actions (PPI) in vCSF during episodes of elevated intra-cranial pressure 
(ICP), and their association with survival after ABI.
Methods. We collected vCSF samples for 5 consecutive days from ABI 
patients who required intraventricular catheterization for ICP monitor-
ing. We studied 50 consecutive ABI patients with spontaneous suba-
rachnoid hemorrhage (sSAH, 46%), traumatic brain injury (TBI, 30%), 
intracranial hemorrhage (ICH, 12%), and other causes (12%). vCSF 
proteins with significant intra- and inter-day differences in traumatic 
vs non-traumatic, high vs low ICP and surviving vs non-surviving ABI-
patients were compared using linear models. Significant proteins were 
selected for PPI using the STRING® database.
Results. Compared to ABI-patients with ICP < 20  mmHg, patients 
with ICP > 30 mmHg expressed the DAMP_ICP30 and theDAMP_death, 
suggesting an increased risk for development of severe intra-cranial 
hypertension and death. DAMP_trauma was expressed exclusively 
in patients with a traumatic origin of ABI. PPI for these three DAMPS 
(DAMP_ICP30 PPI < 0.01; DAMP_death PPI < 0.01 and DAMP_trauma 
PPI = 0.04) suggest that this particular set of proteins had more inter-
actions among themselves than what would be expected for a ran-
dom set of proteins and were biologically connected as a group for 5 
consecutive days.
Conclusion. We describe signature vCSF DAMPs that were associated 
with high ICP and increased mortality after ABI.
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Introduction. Traumatic brain injury (TBI) is a global health and 
socioeconomic problem (1). It is responsible of millions of ED visits, 
hospitalizations, and deaths with lifelong disability among survivors 
(2). Immediately after TBI, cerebral blood flow (CBF) is extremely low 
approaching the ischemic thresholds (3). Concurrently, velocities are 
strongly correlated to CBF. Identification of such disturbances can pre-
dict outcome in TBI when assessed early post-injury using Transcranial 
Doppler (TCD). TCD provides non-invasive real time measurements of 
CBF velocities as well as pulsatility index (PI) (4,5).
Objectives. To assess the role of early use of Transcranial Doppler in 
predicting neurologic outcome after mild and moderate traumatic 
brain injury.
Methods. 120 TBI patients with Glasgow Coma Score (GCS) of 9–15 
who were randomly selected, underwent TCD within 8 h post trauma. 
Middle cerebral artery (MCA) velocities and pulsatility index, as well 
as other clinical and neuroimaging data, were recorded. The primary 
end point was the development of secondary neurological deteriora-
tion (SND) at day 7 after injury. Secondary outcome measures were the 
Glasgow Outcome Scale extended (GOSE) at 1 months post-injury and 
in-hospital mortality.
Results. There was a significant relation between end diastolic velocity 
(EVD) as well as PI with SND at day 7 as well as GOSE at day 28 post-
trauma. There was also significant correlation between PI and hospital 
mortality.
ROC curves for TCD measurements to predict In-hospital mortality.
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ROC curves for TCD measurements to predict SND.
Conclusion. TCD, when done early after admission, is useful in iden-
tifying patients at risk for developing neurological deterioration after 
mild and moderate TBI. EDV and PI are good predictors of SND at one 
week as well as GOSE at one month. PI is a good predictor for in-hos-
pital mortality.
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Introduction. Levels of physical activity have been linked to impor-
tant clinical outcomes in patients with severe brain injury (SBI) [1–5]; 
however, ICU management of SBI excludes any quantitative motion 
monitoring modalities.
Objectives. In this pilot study, we aim to determine whether motion 
features extracted from high-resolution, triaxial accelerometry are sig-
nificantly associated with neurological scores of motor function and 
functional outcome in SBI patients.
Methods. The study was carried out in a cohort of patients admitted 
to the neurosciences critical care unit (NCCU) for SBI management. Six 
wireless sensors were placed on elbows, wrists, and ankles, sampling 
data at 10 Hz. From accelerometry time series, we generated 6 types 
of features (2 time-, 3 frequency-, 1 wavelet-domain) from non-over-
lapping 5-s windows of filtered accelerometry data. Motion features 
across extremity sensors were binned in 19 observation windows 
(from 3 min to 24 h) directly preceding nurse-assessed Glasgow Coma 
Scale (GCS) [6] evaluations (n = 653). Dimensionality reduction and 
feature importance ranking was performed using linear optimal low-
rank (LOL) projection [7]. Embedded features were then used in logis-
tic regression models to detect motor sub-scores of the GCS (GCSm) 
and predict Glasgow Outcome Scale – Extended (GOSE) [8] scores (at 
discharge and at 12 months) at each threshold of the scores.
Results. Sixty-nine patients with SBI underwent continuous motion 
sensing (median duration: 24  h). Motor function detection models 
significantly discriminated (AUC: 0.70, 95% CI: 0.53–0.85) SBI patients 
capable of purposeful motion (GCSm > 4) with 12 or more minutes of 
accelerometry. In retrospective case studies of patients who experi-
enced a transition across the GCSm > 4 threshold during the record-
ing duration, we observe that the model can detect motor function 
transitions up to five hours before a clinical evaluation. Dynamic func-
tional outcome prediction models significantly discriminate (AUC: 
0.82, 95% CI: 0.75–0.90) patients of upper moderate disability or better 
(GOSE > 5) at hospital discharge with 2 or more hours of recording. No 
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association was detected between accelerometry-based features and 
GOSE scores at 12 months post-discharge.
Conclusion. In comatose patients with SBI, models trained on accel-
erometry-based features can discriminate purposeful from nonpur-
poseful motor activity, predict motor state transitions, and predict 
functional outcomes at hospital discharge. Further development and 
validation of this approach may enable individualized approaches to 
the care of patients with SBI.
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Introduction. Increased levels of alkaline phosphatase (ALP) are often 
present in patients with stroke and Alzheimer disease and can be asso-
ciated with poor outcomes (1) (2). The role of ALP in brain injury due to 
non-traumatic subarachnoid hemorrhage (SAH) remains poorly inves-
tigated (3).
Objectives. To determinate if ALP levels during the hospital admis-
sion are related with worsen outcomes in pacients suffering for an SAH 
event.
Methods. All patients with non-traumatic SAH admitted to the inten-
sive care unit (ICU) of Erasme Hospital (Brussels, Belgium) and who 
survived for at least 24 h were included. Patients with a history of liver 
cirrhosis, oncologic disease or with missing ALP levels were excluded. 

Baseline information, clinical data, and radiologic data were collected, 
as well as serum ALP levels during the first 12  days after ICU admis-
sion. Mortality was assessed at hospital discharge and neurological 
outcome at 3 months, using the Glasgow Outcome Scale (GOS). Unfa-
vorable Outcome (UO) was defined as GOS 1–3.
Results. 650 patients were included. Baseline and peak ALP were 
64 [53–76] and 85 [65–121] IU/L, respectively. ALP levels remained 
unchanged from baseline during the first 5  days and therefore 
increased significantly from day 6 to 12. ALP values on admission 
were significantly higher in non-survivors (n = 185, 28%) than sur-
vivors (n = 465, 72%); 74 [59–88] Vs 66 [53–77] IU/L, p = 0.038, as in 
patients with UO (n = 270, 42%) compared to others (n = 380, 58%); 77 
[64–95] Vs 62 [51–80] IU/L, p = 0.017. After mixed-model analysis, the 
time-course values of APL between patients with UO and favorable 
neurological outcome showed significant increased levels, p = 0.001. 
No differences were seen when studying ALP variations over time 
between survivors and no-survivors, p = 0.16. In the multivariable 
analysis, ALP levels on admission were not associated with mortality 
[OR 1.01 (0.99–1.03)] nor with UO [OR 0.99 (0.97–1.01)].
Conclusion. In this study, ALP levels were not independently associ-
ated with poor outcome after non-traumatic SAH.

Reference(s)
1.	 3-Zhu, Yu, et al. “Serum Alkaline Phosphatase Level Is Associated with 

Angiographic Vasospasm, Delayed Cerebral Ischemia-Caused Clinical 
Deterioration, and Functional Outcome After Aneurysmal Subarach‑
noid Hemorrhage.” Neurocritical Care, vol. 31, no. 3, 2019, pp. 466–475.,  
https://​doi.​org/​10.​1007/​s12028-​019-​00714-7.

2.	 2- Zhong C, You S, Chen J, et al. Serum alkaline phosphatase, phosphate, 
and in-hospital mortality in acute ischemic stroke patients. J Stroke. 
Cerebrovasc Dis. 2018;27:257–66.

3.	 1- Wannamethee SG, Sattar N, Papcosta O, Lennon L, Whincup PH (2013) 
Alkaline phosphatase, serum phosphate, and incident cardiovascular 
disease and total mortality in older men. Arterioscler Thromb Vasc Biol 33: 
1070–1076.

000304 
Delayed cerebral ischemia associated risk factors in patients 
with subarachnoid hemorrhage in a neurotraumatic ICU
C. Sánchez Ramírez1; CF. Lübbe Vázquez1; C. Rodriguez Mata1; JL. 
Vicente Arranz1; J. López Pérez1; A. Padrón Mujica1; J. Garriga Segarra1; P. 
Saavedra‑Santana2; S. Ruiz‑Santana1

1Intensive care medicine, University Hospital of Gran Canaria Dr. Negrin, 
Las Palmas de Gran Canaria, Spain; 2Mathematics and informatics depar‑
ment, University of Las Palmas:, Las Palmas de Gran Canaria, Spain 
Correspondence: C. Sánchez Ramírez
Intensive Care Medicine Experimental 2021, 9(1): 000304

Introduction. Delayed cerebral ischemia (DCI) is a major contributor to 
the high morbidity and fatality case rates of aneurysmal subarachnoid 
hemorrhage (SAH). About 30% of the SAH patients develop DCI but it is 
difficult to predict which patients will develop it.
Objectives. To prospectively assess the DCI risk factors in patients with 
SAH, admitted to a neurotraumatic ICU.
Methods. Prospectively collected data of patients admitted from Octo-
ber, 2013 to December 2020 to a 10-bed Neurotraumatic ICU. We ana-
lyzed: main diagnosis at admission; demographic data including sex and 
race; neurological data (clinical examination, pupils reactivity and size, 
and Glasgow Coma Score: GCS; localization and aneurysm size; presence 
of intracranial hematoma (ICH); presence and volume of intraventricu-
lar bleeding; days to develop vasoespam; development of DCI; Fisher 
scale, Modified Fisher scale (MFS), Hunt and Hess scale (HHS), Word 
Federation of Neurosurgeons (WFNS) scale; presence of vasoespasm in 
doppler or arteriography; delayed of admission in ICU; treatment of the 
aneurysm; complications, including infections; Glasgow Outcome Scale 
(GOS) at ICU discharge and 6  months after ICU discharge and several 
other risk factors. A univariate analysis of DCI was performed to obtain 
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a predictive rule for the DCI, a model for the prediction was obtained 
using the classification and regression trees (CART) procedure [1]. CART 
classifies data using a sequence of if–then rules. The basis of the decision 
tree algorithms is the binary recursive partitioning of the data. At each 
terminal node, the probability of DCI was estimated as the proportion of 
patients belonging to that node that developed the event. The tree was 
constructed according to the following algorithm: in the first stage, the 
tree grows until all cases are correctly classified, and in the second stage, 
we used the tenfold cross-validation method of successive pruning [1]. 
Finally, the tree that minimized the error measurement (deviance) was 
chosen. For this predictor the corresponding ROC curve was obtained 
and the AUC was estimated by means of a 95% CI.
Results. One hundred sixty one SAH patients were collected, 44(27,3%) 
of them developed DCI. Demographic data and types of admission are 
shown in Table 1a and 1b.

Anterior communicating (Aco) artery aneurysms were the most fre-
quently found and most of them were located in the left side.The most 
frequent DCI patient complications were stroke 34 (77,3%) and hydro-
cephalus 21 (47,7%). Thirty six (23.1%) SAH patients died. Eleven (26.8%) 
DCI patients died. There was not statistical significant difference in mor-
tality in DCI vs SAH patients. Classification tree showed: MFS ≤ 3 and 
HHS ≤ 3 have a high probability of not having DCI (86,6%). MFS > 3 and 
HHS > 3 have probabilities of 50% of DCI. MFS > 3 without intracraneal 
hematoma (ICH) have probabilities of 43,3%.of DCI The AUC was 0.695 
(0.609–0.780) (Figures 1–3).
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Conclusion. Our data show 27,3% of our studied patients had DCI. 
Classification tree showed: MFS ≤ 3 and HHS ≤ 3 have a high probabil-
ity of not having DCI (86,6%) .MFS > 3 and HHS > 3 have probabilities of 
50% of DCI. MFS > 3 without ICH have probabilities of 43,3% of DCI.The 
AUC was 0.695 (0.609–0.780).Finally, mortality was not significantly 
greater in the studied versus total SAH patients.
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Introduction. Aneurysmal subarachnoid hemorrhage (SAH) is a 
worldwide health burden with serious outcomes such as permanent 
disability. It is important to learn the disability risk factors and identify 
those potentially preventable, to reduce them.
Objectives. To assess disability risk factors in patients admitted with 
subarachnoid hemorrhage (SAH), admitted in a neurotraumatic ICU.
Methods. Prospectively collected data of patients admitted from 
October, 2013 to December 2020 to a 10-bed Neurotraumatic ICU. We 
analyzed: main diagnosis at admission; demographic data, including 
sex and race; neurological data (clinical examination, pupils reactiv-
ity and size, and Glasgow Coma Score (GCS); location and aneurysm 
size; presence of intracranial hematoma (ICH); presence and volume 
of intraventricular bleeding; days to develop vasoespam; develop-
ment of delayed cerebral ischemia (DCI); Fisher scale, modified Fisher 
scale, Hunt and Hess scale, Word Federation of Neurosurgeons (WFNS) 
scale; presence of vasoespasm in doppler or arteriography; delayed of 
admission in ICU; treatment of the aneurysm; complications, includ-
ing infections; Glasgow Outcome Scale (GOS) at ICU discharge and 
6 months after ICU discharge and several other risk factors. Disability 
was defined as GOS ≤ 3. In order to identify those factors that maintain 
independent association with disability, a multivariate logistic regres-
sion analysis were performed. It was considered significant if p ≤ 0.05.
To determine the discriminatory capacity of the Score, an analysis of 
the receiver operating characteristics (ROC) was performed. The diag-
nostic capacity of the score was assessed using the area under the ROC 
curve, which was estimated using a 95% confidence interval. For the 
chosen cut-off point, sensitivity, specificity, positive predictive value 
(PPV) and negative predictive value (NPV) were calculated.
Results. Among 187 SAH admitted patients, 71 (38.15%) had GOS ≤ 3. 
DCI was not significantly different between studied groups (Table 1).

Twenty eight (14,97%) died at ICU discharge and 12(6,41%) died in 
hospital. Decompresive craniectomy was performed in 10 (5.4%) SAH 
patients, all of them with GOS ≤ 3. The independent risk factors asso-
ciated with mortality were: Apache II at ICU admission per unit OR 
(95% CI) 1.344 (1.192; 1.516); number of platelets × 103 at ICU admis-
sion (NPLICU): OR: 27.010 (3.594; 202.990); hydrocephalus OR: 27.010 
(3.594; 202.990) and mechanical ventilation (MV) > 7  days OR: 6.960 
(2.328; 20.808) (Table 2).
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From the logistic model the next Score was deduced: 0,296 × APACHE 
II + 3.296 × NPLICU + 1.803 × hydrocephalus + 1.940 × MV > de 7 days. 
The area under the curve (AUC) was 0.951 IC (0.923;0.979). Cut-off 
point:7.03;specificity: 0.87; sensitivity: 0.87; NPV: 0.91; PPV: 0.81 (Fig-
ures 1, 2).

Conclusion. In SAH patients admitted to a neurotraumatic ICU, risk 
factors that were independently associated with disability were: 
Apache II at ICU admission per unit, number of platelets at ICU admis-
sion, hydrocephalus and MV > 7 days. A predictive score was obtained.
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Introduction. Second level therapeutic actions for controlling intrac-
ranial hypertension (ICH) proposed by the European Brain Itrauma 
Foundation include barbiturates, moderate hypothermia and decom-
pressive craniectomy (DC), but outcomes are controversial. Our aim 
was to evaluate the factors associated with disability and mortality 
after ICU discharge in patients undergoing DC.
Objectives. To assess the factors associated with disability and mortal-
ity, after ICU discharge, in DC patients after 8 years.
Methods. Prospective study of patients admitted from January 1, 
2013 to January 2021 who required DC. DC was performed due ICH 
refractory to medical treatment. We analyzed: main admission diag-
nosis; demographic data; neurological data (clinical examination and 
Glasgow Coma Score: GCS); hypotension; type of craniectomy and DC 
complications; Rankin scale, and Glasgow outcome scale (GOS) at 30, 
60 days after ICU admission, at ICU discharge and 6 months after ICU 
discharge; preoperative serum lactate levels; hypo and hyperglycemia; 
application of mannitol or hypertonic saline solution before and after 
DC; leukocytes and platelets previous and after DC and other factors 
related to prognosis. Univariate analysis of disability (Rankin > 3) and 
mortality in ICU and 6  months after ICU discharge were performed. 
Statistical significance was set at p ≤ 0.05.
Results. Forty one DC patients were collected. Demographic data and 
types of admission are shown in Table 1.

Most DC were subarachnoid hemorrhages (SAH) 21(51.2%). and brain 
trauma injury 15 (36.6%).The most frequent complications were reop-
eration due to complications 16 (39,02% of them) and hydrocepha-
lus 15 (35,5%).Six patients died at ICU discharge (14,6%), 4 (66,6%) of 
them were SAH. Rankin score at ICU discharge was 4,5 and GOS was 
3. Rankin score at 6 months after ICU discharge was 5 and GOS was 3. 
We did not find any significant risk factors associated with disability, 
six months after ICU discharge (Table 1) Mortality 6 months after dis-
charge was significantly associated with one arreactive pupil prior to 
DC and bilateral pupillary reactivity prior to DC, and the Midline shift 
on CT at admission (Table 2).



Page 174 of 260 ﻿ICMx  2021, 9(Suppl 1):50

Conclusion. DC patients showed low ICU mortality (14,6%) Rankin 
and GOS reflected moderate/severe disability of these patients, at 
ICU and 6  months after ICU discharge. Mortality, 6  months after dis-
charge, was significantly associated with one arreactive pupil prior to 
DC, bilateral pupillary reactivity prior to DC, and midline shift on CT at 
admission.
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Introduction. Patients with primary Acute Brain Injury (ABI), including 
Intracranial hemorrhage (ICH), Traumatic Brain Injury (TBI) and Suba-
rachnoid Hemorrhage (SAH) admitted in ICU need a close and special-
ized brain monitoring. There is evidence that a single neuromonitor 
cannot explain all pathophysiological mechanisms and that an indi-
vidualized management approach should be based on multiple physi-
ologic variables.
Objectives. The aim of our study is to evaluate whether variables col-
lected from specialized brain catheters have an effect on survival and 
on preventing Secondary Brain Injuries (SBI) of ABI patients.
Methods. 95 patients with ABI (median age 54  years, 64.2% males) 
under intracranial pressure (ICP) and partial brain tissue oxygen pres-
sure (PbtO2) monitoring were included in a four-year retrospective 
cohort study. 28-day survival and SBI development (brain edema, 
ischemia) were ascertained using data records from patients’ files. Uni-
variate and multivariate regression analysis were used to identify vari-
ables correlation with outcome.
Results. Out of 95 patients, 14 (14.7%) had ICH, 42 (42.2%) TBI and 
39 (41.1%) SAH. Their median GCS admission score was 8 while 

during discharge the GCS was 10 and had median length of stay in 
ICU 20  days (range 5–92). 71 patients (74.7%) survived threw day 28 
and 44 (46.3%) of all did not develop SBI. A significant negative asso-
ciation was found between time of ICP > 20 mmHg, PbtO2 < 10 mmHg 
and SBI development with 28-day survival. Furthermore, a positive 
correlation was observed between ICP > 20 mmHg, PbtO2 < 15 mmHg, 
PbtO2 < 10 mmHg and ABI type with SBI. In multivariate analysis, the 
association of time of ICP > 20  mmHg with day-28 survival and SBI 
development was confirmed, while time PbtO2 < 15 mmHg seemed to 
maintain its significance only for SBI presentation. What was interest-
ing, is the negative association found between the delay of monitor-
ing onset and the development of SBI.
Conclusion. Our data suggest that PbtO2 is an important physiologi-
cal target of monitoring ABI patients affecting the survival and as a 
complement of ICP to help guide the management and prevent SBIs.
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Introduction. Delayed cerebral ischemia occurs in 20%–30% of 
patients with aneurysmal subarachnoid hemorrhage (aSAH) and is 
one the most important preventable cause of poor neurological out-
come [1]. The advances in imaging techniques and in multimodal 
monitoring can help diagnose potentially reversible DCI and improve 
outcome of aSAH.
Methods. This is a retrospective cohort study of patients admitted to 
the Intensive Care Unit (ICU) of Erasme Hospital (Brussels, Belgium) 
with aSAH from 2010–2020.We excluded patients who remained than 
24  h in the ICU. We reported the prevalence and factors associated 
with the development of DCI using the following definitions: type 1: 
permanent neurological deficit and/or cerebral infarction on CT scan 
not explained by other causes and not related to procedures; type 2: 
new neurological deficit and cerebral vasospasm (diagnosed on tran-
scranial doppler, angio-CT scan, angio-MRI and/or angiography); type 
3: new neurological deficit or poor clinical exam associated with radio-
logical evidence of vasospasm and neuromonitoring (brain oxygen 
pressure below 20 mmHg or lateralization on EEG)/perfusion CT-scan 
compatible with ischemia. Early brain injury was defined as a Glasgow 
Coma Scale < 13 on admission. Unfavorable neurological outcome at 
3 months was defined as Glasgow Outcome Scale (GOS) of 1–3.
Results. Of 528 eligible patients, 208 (39%) were diagnosed with DCI: 
146 (70%) with type 1 criteria, including 94 (44%) patients with initial 
type 2/3 DCI[FST1], and 62 (30%) only with type 2/3 criteria. Early brain 
injury was independently associated [FST2] with the development of 
DCI. The DCI type 1, but not type 2 or 3, was associated with increased 
in-hospital mortality (HR 1.59 [95% CIs 1.02–2.48] and UO (OR 9.60 
[95% CIs 5.31–17.37].
Conclusion. DCI remains an important determinant of poor outcome 
after SAH. Patients diagnosed with DCI using imaging tests and multi-
modal monitoring have better prognosis that those with established 
neurological deficit or infarction on the CT scan.
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Introduction. Acute Respiratory Distress Syndrome (ARDS) occurs in 
10–20% of patients with severe acute brain injury (ABI) and worsen 
clinical outcomes. Previous clinical studies showed that mechanical 
ventilation with large tidal volumes may contribute to the develop-
ment of ARDS in patients that did not have ARDS at ICU admission. 
However, ventilatory management of ABI still gives priority toward 
ventilatory settings that result in cerebral protection by tight pCO2 
control and less attention is paid to use ventilatory setting aiming at 
minimize ventilator-induced lung injury (VILI).
Objectives. We performed a prospective observational study in 
patients with ABI to verify if currently implemented ventilatory set-
tings still represent a potential risk factor for the development of 
ARDS.
Methods. Patients with ABI (Glasgow Coma Score (GCS) ≤ 8) consecu-
tively admitted to the ICU of Cisanello University Hospital, Pisa Italy 
were studied for the first week from admission. Patients’ follow up 
included ICU and hospital mortality and LOS and at 28 and neurologi-
cal outcome at 6  months. ARDS was defined according to the Berlin 
definition. Demographic and clinical data at admission and during 
ICU stay were collected. Logistic regression analysis was performed to 
assess independent predictors for ARDS development.
Results. During the study period (November 2015–March 2020), 203 
consecutive patients (age 55 ± 19 years, F:M = 51:152) were screened; 
26 patients met ARDS criteria already at day 0 and were separately 
analysed. Causes of ABI were: trauma in 148 (73%), cerebrovascular 
in 29 (14%), others in 26 pts (13%). At ICU admission GCS was 7 ± 1, 
SAPS2 44 ± 10 and SOFA 10 ± 2. Thirty-eight patients (21%) developed 
ARDS on day 7 (range, 3–14). Chest CT-scan or x-ray were evaluated 
by radiologist and intensivist blinded to clinical data with inter-rater 
agreement of 0.88 (95% CI 0.79–0.96). In the first 72  h of the study 
period, mean values of tidal volume (Vt/PBW), plateau pressure, respir-
atory rate (RR), PEEP, and PaCO2 were: 7.8 ml/kg (range 6.6–10.6), 18 
cmH2O (range 14–32), 16 breath/min (range 12–25), 6 cmH2O (range 
5–12) and 36 mmHg (28–40) respectively. A logistic regression model 
for ARDS development was built with demographics, severity scores, 
cause of ABI and ventilatory parameters (either worst [first model] or 
mean values [second model] in the first 72 h) as covariates. In the first 
model, maximum Vt/PBW (Figure 1) and respiratory rate were signifi-
cantly associated with ARDS (OR 45.3 [95% CI 4.4–467.9] and 1.6 [95% 
CI 1.2–2.2], respectively) with sensitivity and specificity (0.92 and 0.99, 
respectively; AUC 0.98). In the second model, mean respiratory rate 
and plateau pressure were significantly associated with ARDS (OR 2.9 
[95% CI 1.5–5.9] and 2.1 [95% CI 1.5–2.8], respectively) with sensitivity 
and specificity (0.97 and 0.99, respectively; AUC 0.99).

Figure 1. Probability of ARDS as a function of maximum Vt/PBW.
Conclusion. Tidal volume, plateau pressure and respiratory rate were 
the strongest predictors of ARDS in ABI patients. These data confirm 
that in the current clinical management of ABI the ventilatory strategy 
is strongly oriented towards a tight PaCO2 control overlooking poten-
tially injurious ventilatory settings. Final follow up is under evaluation.
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Introduction. Aneurysmatic subarachnoid haemorrhage (SAH) has 
an incidence of 2 to 16 cases per 100,000 people (1). Delayed cerebral 
ischemia (DCI) affects up to 30% of SAH patients, and most of them 
develop motor or cognitive deficits (2). Cerebral vasospasm (CVS) 
causes regional hypoperfusion and eventually DCI, with the highest 
risk of vasospasm 7 to 10 days after bleeding (3). Vasospasm manage-
ment includes hemodynamic augmentation with intravenous fluids 
and inotropic and vasopressor support (4). Oral Nimodipine therapy 
has proved to reduce vasospasm related to DCI incidence by 34% (5). 
Recent literature shows intra-arterial nimodipine infusion (IANI) as a 
safe and effective therapy for DCI after SAH (6).

https://doi.org/10.1097/01.CCM.0000275269.77467.DF
https://doi.org/10.1097/01.CCM.0000275269.77467.DF
https://doi.org/10.1007/s00134-020-06283-0
https://doi.org/10.1007/s00134-020-06283-0


Page 176 of 260 ﻿ICMx  2021, 9(Suppl 1):50

Objectives. This abstract aims to present a successfully treated 
patient with refractory basilar artery CVS using IANI.
Methods. Case description: A 52-year-old woman was admitted to ER 
with a three day-occipital headache, nausea, photophobia, phonopho-
bia, and aphasia. A right-sided temporoparietal SAH due to a ruptured 
internal carotid artery aneurysm was noticed on her angiography CT.
Augmented mean Flow velocities in transcranial doppler control with 
right-sided Lindegaard value of 4 after aneurysm clipping suggested 
cerebral vasospasm. The patient turned somnolent with a III CN palsy, 
and a bedside ultrasound identified low cardiac output. Hemody-
namic augmentation with dobutamine and norepinephrine plus 
standard management at the neurocritical care unit. Symptoms per-
sisted after the 7th post-clipping day with a severe right-sided carotid 
spasm shown in her pan-angiography. Intra-arterial nimodipine was 
administrated, with partial improvement and a brief consciousness 
recovery. Twelve hours later, she returned to an altered consciousness 
state. A new pan-angiography showed severe basilar artery vasos-
pasm, treated again with intra-arterial nimodipine. Due to vasospasm 
persistence, an intravertebral microcatheter was placed, and a contin-
uous 0.5 mg/hour nimodipine infusion administrated.
Results. The patient recovered progressively with stable mental status, 
Lindegaard value of 1.2 bilaterally and Sviri ratio of 1.5 without any 
deficit at the clinical examination or brain ischemia on control CT scan 
after 72 h of continuous infusion of IANI.
Conclusion. Standard management post-SAH, individualized haemo-
dynamic targets, and intravertebral IANI could be an option for man-
aging refractory basilar artery vasospasm and preventing DCI as the 
basilar artery is difficult to access for continuous monitoring different 
from transcranial doppler.
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Introduction. High intracranial pressure (ICP) is a leading pathogenic 
factor in a lot of critical conditions associated with acute brain injury. 
Intracranial pressure (ICP) monitoring is limited by the lack of modern 
minimally invasive technologies. Ultrasound examination of the diam-
eter of the optic nerve sheath is a relatively new application of ultra-
sound in emergency medical care.

Objectives. To assess the information content of ultrasound determi-
nation of the optic nerve sheath diameter in patients with intracere-
bral pathology (ischemic stroke (IS), hemorrhagic stroke in the form of 
intracerebral hemorrhage (ICH), subarachnoid hemorrhage (SAH)) to 
determine the presence of increased intracranial pressure.
Methods. The study included 17 patients with acute cerebrovascular 
accidents who were treated at the Neuro Intensive Care Unit Kras-
noyarsk regional hospital. The patients were: 10—men, 7—women; 
12—with AI, 5—with ICH and 2—with SAH. All patients, upon admis-
sion to the clinic, underwent computed tomography scan of the brain. 
At the first stage (admission to the NICU), the level of consciousness 
was assessed using the Glasgow Coma Scale (GCS) and the ultra-
sound measurement of the optic nerve sheath diameter with a lin-
ear transducer using the SonoScape S8 ultrasound system. The optic 
nerve sheath diameter was measured at a depth of 3  mm posterior 
to the globe. At the II stage of the study (3–5 days from the moment 
of admission to the NICU), the level of consciousness was assessed 
according to the GCS; repeated ultrasound measurement of the optic 
nerve sheath diameter and CT scan of the brain was performed. Data 
are presented as median and 25 and 75 percentiles.
Results. At I stage the level of consciousness in patients by GCS was 
estimated at 14 [13; 14] points, at II stage—8 [7; 11] points, p ≤ 0.05. 
Optical nerve sheath diameter at I stage—0.62 [0.6; 0.68] cm, at II 
stage—0.67 [0.65; 0.72] cm, p ≤ 0.05. At II stage according to CT scan 
of the brain all patients showed signs of increased ICP – were noted 
smoothing of the gyruses, sulceses were not observed, was a disloca-
tion of the median structures and compression of the basal cisterns.
Conclusion. We noted a statistically significant increase in the diam-
eter of the optic nerve sheath with an increase in ICP, which correlates 
both with a decrease in the level of consciousness in patients, assessed 
by GCS, and with computed tomographic signs of an increase in ICP.
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Introduction. Dysnatremia is frequently observed after aneurysmal 
subarachnoid hemorrhage (aSAH) and has been identified as a pos-
sible contributor to adverse clinical outcome. However the effect of 
fluctuations in serum sodium levels is not well established in literature.
Objectives. Assess the association of serum sodium levels with func-
tional outcome after aSAH.
Methods. Retrospective analysis of aSAH patients admitted from 1st 
January 2018 to 31st December 2019 at a Neurocritical Care Unit in a 
University Hospital in Portugal. Serum sodium levels were measured 
at admission, 7, 10 and 14  days after aSAH. The functional outcome 
was defined according to the Glasgow Outcome Scale (GOS), consider-
ing GOS of 1, 2 or 3 as an unfavorable functional outcome. GOS was 
accessed on the 28th day and on the 3rd and 6th months of follow-up.
Results. Sixty-five patients were analyzed, 66% females, with median 
age of 55 (47.5–66.5) years and previous Modified Rankin Score (mRS) 
of 0 or 1. At admission, 25 (39%) patients presented Hunt and Hess 
score of 4 or 5 and 58 (89%) patients a Fisher score of 3 or 4. ICU-mor-
tality was 12%. The mortality among those with registered medical 
follow-up was 9% (6 of 64) on the 28th day, 14% (8 of 58) on the 3rd 
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month and 14% (8 of 56) on the 6th month. Median serum sodium 
was 138 (136–141) mmol/L at admission, 140 (137–145) mmol/L on 
the 7th day, 139 (137–143) mmol/L on the 10th day and 140 (138–144) 
mmol/L on the 14th day. Higher sodium serum values at admission 
(p = 0,002), 7th day (p = 0,009), 10th day (p = 0,001) and 14th day 
(p = 0,048) were associated with unfavorable functional outcome at 
28th day of follow-up. This association was not observed on the 3rd 
and 6th month. The analysis of serum sodium values as a categorical 
variable with a cut-off of 140 mmol/L, showed that values equal to or 
above 140  mmol/L at admission (p = 0,005), 7th day (p = 0,006) and 
10th day (p = 0,001), were associated with worst functional outcomes 
at day 28 of follow-up.
Conclusion. Higher levels of serum sodium were associated with unfa-
vorable functional outcome on the 28th day after aSAH, but not on the 
3rd and 6th months.
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Introduction. Stroke is a complex process in which initial cerebral 
ischemia is followed by secondary injury from innate and adaptive 
immune responses. Cerebral ischemia causes the release of highly 
immunogenic components or damage-associated molecular pat-
terns (DAMPs) from the brain into the systemic circulation. These 
DAMPs activate and recruit peripheral immune cells to injured brain 
regions. As a consequence, toxic or proinflammatory and protective 
or anti-inflammatory processes are activated after stroke. We report 
the results of a study focused on the evaluation of serum levels of trig-
gering receptors expressed on myeloid cells (TREM proteins), a family 
of cell surface receptors that participate in a variety of cellular pro-
cesses and are activated almost immediately after the onset of brain 
ischemia, to determine their prognostic value and association with 
validated stroke scales.
Methods. We investigated 50 patients with acute ischemic stroke 
who were admitted within 24  h of event onset at the intensive care 
unit or neurovascular emergency unit of the Hospital de Clínicas. All 
patients provided venous blood samples for the measurement of trig-
gering receptor expressed on myeloid cells type 1 (TREM-1) and type 2 
(TREM-2) within 24 h of the acute event and on the third and fifth days 
after the stroke. Neurological stroke severity and global disability were 
determined with the National Institutes of Health Stroke Scale (NIHSS) 
and modified Rankin Scale (mRS) at the same three times and at the 
time of hospital discharge. After four years the patients were reevalu-
ated using the mRS. The patients were subdivided into two groups 
according to the NIHSS score (NIHSS ≤ 6 and NIHSS > 6) and the mRS 
score (mRS ≤ 2 and mRS > 2), which were employed as neurological 
outcome measures.

Results. The mortality rate reached 28% after four years. TREM-1 and 
TREM-2 levels were elevated in stroke patients compared to healthy 
controls with the same risk factors. The serum level of TREM-1 within 
24  h also presented the best correlation with the neurological out-
comes at hospital discharge (NIHSS and TREM-1: p = 0.021; mRS and 
TREM-1: p = 0.049). Both neurologic scores showing favorable out-
come (NIHSS ≤ 6 and mRS ≤ 2) at hospital discharge were correlated 
with the TREM-1 protein concentration within 24  h, with low predic-
tive value. The serum concentrations of TREM-1 protein within 24  h 
after stroke was significantly higher in patients with poor outcome 
(mRS > 2) at hospital discharge (p = 0.021).
Conclusion. Blood biomarkers may be useful in acute stroke by sug-
gesting stroke severity, correlating with clinical findings, or providing 
prognostic value. In this study, TREM-1 was found to be the best prog-
nostic biomarker.
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Introduction. Ischemic stroke causes a broad spectrum of motor, 
sensory and cognitive impairments. There is an urgent need for accu-
rate outcome prediction after acute ischemic stroke for physicians, 
patients, and their families to aid in early and informed decision-mak-
ing about therapies, palliative care, or rehabilitation. In clinical prac-
tice, the prognosis is based on well-validated stroke scales, but they 
have limitations, and blood biomarkers measurements may improve 
the predictive capability. Inflammation plays a crucial role in brain 
damage following stroke with different local and peripheral activa-
tion pathways involved in post-ischemic neurodegeneration and neu-
roprotection mechanisms. For this study, we selected two important 
interleukins involved in the post-ischemic inflammatory process: inter-
leukin 23 (IL-23) and interleukin 17 (IL-17).
Methods. Fifty consecutive patients with acute ischemic stroke admit-
ted to the neurovascular emergency unit or intensive care unit at 
Hospital de Clínicas de Porto Alegre within 24 h of stroke onset were 
enrolled. All patients provided venous blood samples for IL-23 and 
IL-17 measurements within 24  h of the acute event and on the third 
and fifth day after the stroke. Neurological stroke severity and global 
disability were determined with the National Institutes of Health 
Stroke Scale (NIHSS) within 24 h of the acute event, on the third and 
fifth day after the stroke, and at the time of hospital discharge. The 
modified Rankin Scale (mRS) was applied at the same times and 
after four years. For short-term and long-term neurological outcome 

https://doi.org/10.3389/fimmu.2019.01668
https://doi.org/10.3389/fimmu.2019.01668
https://doi.org/10.1161/STROKEAHA.112.659656
https://doi.org/10.1161/STROKEAHA.112.659656
https://doi.org/10.1016/j.ejphar.2018.06.028
https://doi.org/10.1038/aps.2016.162


Page 178 of 260 ﻿ICMx  2021, 9(Suppl 1):50

analysis, the patients were subdivided into two groups: favorable 
(NIHSS ≤ 6 and mRS ≤ 2) and poor outcome (NIHSS > 6 and mRS > 2).
Results. Both neurological scores for a favorable outcome at hos-
pital discharge that were related to IL-23 protein within 24 h and on 
the fifth day had a low predictive value. The other measurements did 
not show predictive capacity during the hospital observation time 
or after four years. There was a significant increase in median serum 
concentrations of IL-23 on the fifth day (p < 0.001) and in IL-17 median 
levels on the third day compared to the first 24 h after the acute injury 
(p < 0.001). However, there was no correlation between IL-23 and IL-17 
levels with the dichotomization of neurological outcomes at hospital 
discharge and after four years.
Conclusion. Neither IL-23 nor IL-17 had sufficient predictive power to 
be of clinical use to predict outcome after stroke. Thus, the research for 
better biomarkers with clinical prognostic relevance and the potential 
to improve the bedside management of stroke patients needs to be 
continued.
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Introduction. Anemia is common in spontaneous subarachnoid hem-
orrhage (SAH). Despite the growing recognition that SAH patients may 
benefit from higher hemoglobin levels, the optimal hemoglobin con-
centration to trigger red blood cell transfusion is not clearly defined.
Objectives. To evaluate the impact of hemoglobin concentration on 
functional status after SAH.
Methods. Retrospective analysis of all adult patients with aneurys-
mal SAH admitted from 1st January 2018 to 31st December 2019 at 
a Neurocritical Care Unit (NCCU) of an University Hospital. Functional 
outcome was evaluated by Glasgow Outcome Scale (GOS) on the 28th 
day and 3rd month after the acute neurological event, considering 
favorable GOS 4 or 5 and unfavorable GOS 1, 2 or 3.
Results. Sixty-five patients were included, 43 females (66.2%), with a 
median age of 55 (IQR 47.5–66.5) years. Hunt and Hess score of 4 or 
5 was observed in 25 (38.5%) and Fisher score of 3 or 4 in 58 (89.2%). 
NCCU mortality was 12,3%. Among the patients with a registered med-
ical follow-up, mortality was 9.4% (6 of 64) on the 28th day and 14.0% 
(8 of 57) on the 3rd month. Hemoglobin < 10 g/dL was present in 5% 
of patients at presentation, in 39% at day 7, in 34% at day 10 and in 
59% at day 14 after the event. Lower hemoglobin levels at admission 
(p = 0,001), day 7 (p < 0,001), day 10 (p < 0,001) and day 14 (p = 0,001) 
were associated with unfavorable GOS on the 28th day after the event. 
The threshold level that showed an association with unfavorable 

GOS on the 28th day after the acute event was hemoglobin < 12  g/
dL at admission (p < 0,001) and < 10 g/dL at day 7 (p = 0,001), day 10 
(p < 0,001) and day 14 (p = 0,004). Although there were an association 
between unfavorable GOS on the 3rd month after the acute event and 
lower hemoglobin levels at day 7 (p = 0,002) and day 10 (p = 0,04), 
no significant cut-off was identified. Hemoglobin level at day 21 did 
not impact 28 day or 3 month GOS. Regardless of the assessment day, 
hemoglobin level had no association with the development of vasos-
pasm or delayed cerebral ischemia.
Conclusion. Functional outcome at 28 days after subarachnoid hem-
orrhage were significantly worse between patients who have hemo-
globin concentration inferior to 10  g/dL during the first 14  days of 
NCCU admission. Higher hemoglobin goals rather than a restrictive 
approach to transfusion may impact SAH outcomes.
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Introduction. From the beginning of intensive care units, mortality 
has decreased, but the subsequent sequelae of the disease, impact on 
quality of life and economy, has been studied recently (1–4). In Colom-
bia, there are few studies in neurocritical pathologies (5,6). As seen in 
literature, neurocritical pathologies such as moderate or severe trau-
matic brain injury (TBI), subarachnoid haemorrhage (SAH), ischemic 
stroke (ischemic stroke) or hemorrhagic stroke, subdural and epidural 
hematomas, can have an impact on quality of life (7,8), in return for the 
usual activities (9).
Objectives. The main objective is to know patients’ quality of life dis-
charged from the intensive care unit due to a neurocritical pathology 
in 2017. Also, to know the time to return to work or usual daily activity.
Methods. A descriptive cross-sectional study was carried out, patients 
discharged from the intensive care unit (ICU) with the diagnoses of 
moderate or severe traumatic brain injury (TBI), subarachnoid haem-
orrhage (SAH), ischemic or hemorrhagic stroke, subdural and epidural 
hematomas. Information from 60 patients was collected. An EQ-5D-5L 
survey was applied to them on quality of life, work activity before hos-
pitalization in 2017 and current, re-entry to work or time to resume 
their usual activities.
Results. Sixty people answered the questionnaire, the respondents 
considered that the quality of life decreased by an average of 63.8%, 
the quality-of-life modules most affected according to the EQ-5D-5L 
survey were: mobility and pain or discomfort. 38.3% never resumed 
their work activities, and 35% never resumed their usual activities to 
the date of this survey.
Conclusion. Patients discharged from the ICU due to a neurocriti-
cal pathology have a quality-of-life compromise, and a third of the 
patients will never resume their usual or work activities three years 
after discharge.
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Introduction. Subarachnoid haemorrhage (SAH) is a devastating 
pathology of the central nervous system, with high morbidity and 
mortality. Clinical trials of pharmacological therapies may not be 
affected by the patient’s geographic location, particularly by height, 
as therapy with blood products whose relationship with atmospheric 
pressure and oxygen transport generates areas of uncertainty in cities 
of higher altitude.
Objectives. To evaluate the relationship of favourable neurological 
functional outcome (modified Rankin < 3) vs unfavourable (modified 
Rankin equal or higher than 4) with a cut-off point of 10 gr/dl haemo-
globin before transfusion in patients diagnosed with subarachnoid 
haemorrhage, hospitalized in the neurocritical care unit of the Santa 
Fe de Bogotá Foundation at 2600 MASL in Bogotá, Colombia.
Methods. A retrospective case–control observational study based on 
a historical cohort of patients with SAH, from January 2010 to Decem-
ber 2018 in the Neurological Intensive Care Unit.
Results. No relationship was found between favourable functional 
outcome and transfusion with haemoglobin level with a cut-off point 
of 10 gr/dL OR 1,111 (p = 0.865 95% CI 0.328–3.755).
Conclusion. A favourable or unfavourable association between the 
haemoglobin cut-off point and the functional neurological outcome 
was not demonstrated for patients at 2600 MASL. It is not possible to 
recommend the transfusion threshold of 10 gr/dL for patients with 
SAH living in heights close to 2600 MASL based on these results. No 
deleterious blood transfusion effect was evident, no increase in epi-
sodes of spasm vessel or late cerebral ischemia.
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Introduction. Aneurysmal subarachnoid haemorrhage (SAH) is a dev-
astating disease associated with a mortality of more than 30%. Aside 
from direct effects of SAH on the brain parenchyma and directly asso-
ciated complications like rebleeding, delayed cerebral ischemia and 
hydrocephalus, there is evidence that further medical complications 
play a crucial role in the outcome after SAH. However, these complica-
tions might be preventable or at least controllable. A better outcome 
might be achievable with improved intensive care management.
Objectives. The aim of the study was to determine predictors of mor-
tality among patients with subarachnoid hemorrhage hospitalized in 
an Intensive Care Unit.
Methods. Retrospective study of patients with subarachnoid hemor-
rhage admitted to a University Hospital’s Intensive Care Unit during a 
2-year period. Data were collected from the Intensive Care Unit com-
puterized database.
Results. Nineteen patients with aneurismal subarachnoid haemor-
rhage were included. The important risk factors identified for the 
development of cerebral aneurysms: female sex (79%; n = 15), hyper-
tension (32%; n = 6), cigarette smoking (10%; n = 2), high cholesterol 
levels (10%; n = 2) and Ehlers-Danlos syndrome (5%; n = 1). 79% of 
patients had the classic presentation with a sudden-onset, severe 
headache, which was an isolated finding in 58%. The overall mortality 
was 42% (8 patients) and was significantly associated with septic shock 
(75%), hydrocephalus (75%) and hyponatraemia (37,5%). There wasn’t 
any relationship between the degree of consciousness on admis-
sion and the prognosis (the median of Glasgow Coma Scale was 6 in 
both patients who died and survived). Five patients operated (45%), 
1 embolized (9%) and 1 (9%) endovascularly treated had neurological 
sequelae. One endovascularly treated patient (12,5%) and 4 (50%) sur-
gically treated died. The frequency of clinical vasospasm was 15%.
Conclusion. Septic shock, hydrocephalus and hyponatraemia were 
important complications among critically ill patients with SAH and 
were associated increased mortality. We found no statistically signifi-
cant differences in outcome between the embolized or endovascularly 
treated patients and those undergoing conventional surgery, but this 
is a small population. Improvement of strategies regarding preven-
tion and treatment of complications might therefore be one the most 
important things to improve outcome after aneurysmal SAH.
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Introduction...
Objectives. To describe the risk factors that are related to ICU mortal-
ity in patients admitted due to ischemic stroke.
Methods. We undertook a retrospective descriptive cohort study 
of 105 adult patients (56.2% male; mean age 66 + 12.5  years) with 
ischemic stroke admitted to the ICU of a 3rd level Hospital during 
2017–2019. Multivariate logistic regression analysis was performed to 
identify risk factors for ICU mortality, including age, NIHSS, fibrinolysis 
treatment and thrombectomy, decompressive craniectomy (DC), hem-
orrhagic transformation, and mechanical ventilation.
Results. Only 24% had a history of Atrial fibrilation, and less than 
26% were taking oral anticoagulants. The NIHSS on admission was 
16.23 + 5, ASPECT: 8 ± 1.54 and Glasgow: 8 ± 3.6. The most frequently 
affected artery was the right ICA, followed by the right MCA, and the 
least affected one was the basilar. Thrombectomy was performed in 
89% and fibrinolysis + thrombectomy in 27%. The mean stay in the 
ICU was 6.18 ± 7 days and in hospital 29 days. 71.2% were intubated, 
a Decompresive Craniectomy (DC) was performed in 18% and there 
was a hemorrhagic transformation in 22%. Mortality in ICU was 23%, 
and in hospital 36%. The multivariate regression analysis (introducing 
two-by-two variables) showed that mechanical ventilation time was 
independently associated with mortality (OR 1.016, 95% CI 1.003–
1.028; P = 0.015) adjusted for NISHH and fibrinolysis treatment plus 
thrombectomy. Other risk factors (CD, age, diabetes, HTA and AF) were 
not significantly associated with mortality when mechanical ventila-
tion was included in the bi-variant model.
Conclusion. Mechanical ventilation on admission to the ICU was the 
main variable related to mortality in patients admitted due to ischemic 
stroke. For every hour of mechanical ventilation, the risk of mortality 
increases by 16%.
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Introduction. x….
Objectives. To describe epidemiological characteristics of ischemic 
stroke patients admitted to the ICU.
Methods. We undertook a retrospective descriptive study of adult 
patients with ischemic stroke admitted to the ICU of a 3rd level hospi-
tal during 2017–2019. Description of results using mean ± d, median, 
or % and non-parametric tests.
Results. N = 105 patients. Men 56.19%, mean age 66 + 12. Only 24% 
had a history of Atrial fibrilation and less than 26% were taking oral 
anticoagulants. NIHSS at admission 16.2 + 5, ASPECT: 8 ± 1, and Glas-
gow: 8 ± 3.
The most affected artery was the right ICA, followed by the right MCA; 
the one affected the least was the basilar. Most frequent neurological 
complications: malignant infarction requiring decompressive craniec-
tomy (DC) and hemorrhagic transformation.
Our patients come from 5 more hospitals in addition to ours (we are 
a reference centre), so the process times are at the recommended 
high limit. Thrombectomy was performed in 89%, and fibrinoly-
sis + thrombectomy in 27%.
Average stay in ICU was 6 ± 7 days, and in hospital 29. Mortality in ICU: 
23%, and in hospital 36%.
The only factor related to mortality by univariate analysis was mechan-
ical ventilation on admission (X2 = 11.61, p < 0.0001). Difficulty extu-
bating patients in the Radiology Room was the first cause of request 
for admission to the ICU. We found no ss relationship with age, NIHSS, 
ASPECT, or neurological complications.
Conclusion. Ischemic stroke is a disabling disease with considerable 
mortality.
The most frequent neurological complications are malignant infarc-
tion requiring DC and hemorrhagic transformation.
The only factor related to mortality was mechanical ventilation.
The attention times are long because we are a referral centre and more 
than half of the patients come from other hospitals.
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Introduction. Current approaches to the management of severe 
acute brain injury (ABI) are mostly based on the optimization of cer-
ebral perfusion pressure through the manipulation of intracranial 
pressure (ICP) and mean arterial pressure. However, little information 
is available regarding the influence of cardiac output (CO) on cerebral 
PtiO2 following ABI.
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Objectives. To evaluate the correlation between cerebral PtiO2 and 
cardiac output after severe ABI.
Methods. The study included 12 patients (mean age 61.9  years, 
SD ± 10.3) who had been admitted to the ICU (GCS 9.4, SD ± 3.7) and 
required intraventricular catheterization for ICP, parenchymal PtiO2, 
and cerebral oxygen metabolism monitoring using a jugular ascend-
ing catheter. Of these, 50% had experienced intracranial hemorrhage, 
33% spontaneous sub-arachnoid hemorrhage, and 16% traumatic 
brain injury. All measurements were taken on day 1. Cardiac output 
was evaluated using a thermodilution catheter and was considered 
abnormal if CO < 4.2  L/min. Differences between patients with high 
and low CO and correlations with CO values were evaluated using par-
ametric tests, analysis of variance, and linear models.
Results. ABI patients with high ICP had lower PtiO2 (23.8 vs. 7.5 mmhg; 
p < 0.01) and lower CO (5.5 vs. 2.9  L/min; p < 0.01) than patients with 
normal ICP. Impaired CO led to lower cerebral perfusion pressure 
(73.7 vs. 93.2 mmhg; p = 0.04), lower cerebral O2 delivery (517.9 vs. 
968.2  mlO2/min/m2; p < 0.01), and lower PtiO2 (26.5 vs. 10.5 mmhg; 
p < 0.01; r =  + 0.73; p < 0.01). A positive correlation with the lactate-
glucose index (r =  + 0.6; p = 0.04) suggested increased cerebral anaer-
obic metabolism during episodes of low CO.
Conclusion. A positive correlation was found between cerebral 
regional PtiO2 and CO. Altered CO correlated with lower cerebral oxy-
gen delivery and with anaerobic metabolism.
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Introduction. Amplitude integrated electroencephalography (aEEG) 
is a bedside neuromonitoring tool, the utility of which, is increasingly 
being recognised in ICUs across Europe. Amplitude values for aEEG 
traces have been demonstrated to evolve with age from pre-terms to 
neonates but values have not been determined in children older than 
3.5 months.
Objectives. We aim to determine normative values in children from 
the age of 2  months to 16  years, to allow accurate interpretation of 
aEEG recordings at the bedside, in real-time, in the paediatric intensive 
care unit.
We also present representative traces of abnormal aEEG features, as 
derived from raw EEG, to characterise background patterns seen in 
older children.
Methods. A retrospective observational cohort study design, was 
used to determine normative amplitude ranges and background 
characteristics.
Children from 2 months to 16 years, with normal brain function who 
had an EEG in Children’s Health Ireland at Crumlin (CHI@C) between 

the years 2012–2020 were included. 350 normal electroencephalo-
grams (EEGs) were gathered from the departmental EEG register in CHI 
@ Crumlin. 5 min epochs of waking and sleeping EEG per patient were 
gathered, processed as per aEEG algorithm (Persyst software), and col-
lated to produce an overall maximum and minimum amplitude and 
bandwidth value as reference values for each age group.
Supplementary aEEGs were derived from a sample of children in PICU 
with EEG evidence of seizure and/or encephalopathy.
Results. A two way MANOVA showed a statistically significant interac-
tion between the effects of age and state on amplitude (p < 0.001).
Mean amplitude values vary with age, most notably increasing over 
the first two years of life before diminishing again in older children 
greater than 6 years of age.
A statistically significant increase in amplitude was seen during sleep 
in both the minimum and maximum amplitudes in children less than 
6 years of age, but was no longer significant above 6 years as per Wil-
coxon Rank Sum test.
Strong correlation exists between the upper and lower margin of aEEG 
trace in all ages, both awake and asleep.
Conclusion. aEEG traces change as a function of age and state but 
the differences are small in a cohort derived from this large and pre-
dominantly out-patient database. Interpretation of aEEG recordings in 
children over 3 months is facilitated by this dataset which is the first to 
compile normative aEEG values for an older pediatric cohort.
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Introduction. Stress response following Traumatic brain injury (TBI) 
causes a lot of endogenous systemic alterations in the brain. The primary 
insult induces the hyperadrenergic response that may be a factor of 
many complications. Sedatives are useful in dealing with this response. 
In acute phase (first 24 h up to 48 h) continuous infusion of opioid agents 
and sedatives is considered to protect the injured brain and reduce 
intracranial pressure (ICP)0.1 Several drugs are useful as sedatives but 
none of the sedatives are perfect. Propofol demonstrated favourable 
effects in reducing CBF, ICP, and CMRO2.2 Midazolam has been proven 
to reduce CMRO2, CBF and ICP.1 Both propofol and midazolam are being 
used to sedate TBI patient on mechanical ventilation. However, no study 
have shown the effect of propofol and midazolam sedation on the stress 
response during acute phase of TBI.So our study will try to assess the 
effect of these two drugs on stress response as measured by serum cor-
tisol levels.
Objectives. To assess if intravenous propofol infusion provides bet-
ter obtundation of stress response due to traumatic brain injury as 
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compared to midazolam infusion when measured by change in serum 
cortisol levels. Changes in hemodynamic variables during 48 h of drug 
infusion, GOS after ICU discharge, complications and additional therapy 
for management.
Methods. This study was a single-institution double-blind prospec-
tive randomized controlled trial.The study was registered in the Clinical 
trial registry of India (www.​ctri.​nic.​in) (CTRI/2019/11/022121) after insti-
tutional ethical clearance. Inclusion criteria: Adult patients of 18 years 
and above with GCS of 8 or less with isolated head injury on first CT 
finding requiring mechanical ventilation for > 48 h with normal coagula-
tion profiles were included. Exclusion criteria: Refusal to give consent 
for the study, An elapsed time between trauma and ICU admission in 
excess of 24 h, GCS of 3 or less Patients undergoing operation/interven-
tion/cardiac arrest within the study period,pregnant patients,patients 
whose baseline serum cortisol level less then 15 µg/dl, known allergy or 
contraindication to infusion drugs,deranged liver function test (LFT)and 
renal function test (RFT), Randomization and allocation: Patients were 
randomized using computer-generated random number tables (www.​
rando​misat​ion.​com) and allocated to one of the two groups.Patients in 
Group I were administered with 1% Propofol infusion and Midazolam 
infusion was used in Group II. Study Protocol: For all patients, basic 
demographic data, baseline vital parameters including GCS, pupillary 
reactions, ONSD and investigations was recorded.The drug used along 
with its total dose were documented. All patients received fentanyl as 
a fixed analgesic. Two samples of serum cortisol level were taken: 1st—
Within 24  h of ICU admission; 2nd—After 48  h of 1st sample.Sedation 
end point: To maintain RA-SS score of-3. Intracranial pressure was indi-
rectly measured by optic nerve sheath diameter (ONSD). Neurological 
Outcome was measured at ICU discharge using GOS (Glasgow Outcome 
Scale).
Results. Of the 104 patients were recruited, 21 patients were excluded. 
Fig. 1 shows the CONSORT diagram.

Table 2: Shows the initial and 48 h cortisol levels, hemodynamic vari-
ables and ONSD value between Propofol and Midazolam group.

Table 3 Shows the Glasgow Outcome Score between the groups

Conclusion. Our study found that there is no significant difference 
between infusion propofol and midazolam in obtundation of stress 
response in TBI patients using serum cortisol as marker.There were no 
difference in the hemodynamic parameters, ONSD measurement and 
even on the outcome of the patients. The propofol infusion rate used 
in the study also had no complication/side effect on the study popula-
tion. Quest for ideal sedative and marker to gauge its effect in Trau-
matic Brain Injury patients is still open. A large study will be required 
to effectively bring about a proper conclusion.
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Introduction. Patients admitted to the ICU with acute brain injury 
(ABI) commonly receive mechanical ventilation (MV) which can be 
harmful due to physiological interactions on the brain and also venti-
lator-induced lung injury.
Objectives. Our aim is to explore the relationship between MV set-
tings and the outcome of patients admitted to the ICU for manage-
ment of acute brain injury. We hypothesize that MV settings are 
important determinants of clinical outcomes in this population.
Methods. The eICU database was searched for patients with traumatic 
brain injury (TBI) or stroke who were mechanically ventilated. A set of 
features was crafted based on current recommendations for lung-pro-
tective ventilation and included time “out-of-range” (OOR) for tidal vol-
ume per ideal body weight (> 8 ml/kg), plateau pressure (> 30 cmH2O), 
PEEP (< 5 cmH2O). Two models were created: (1) A clinical model which 
uses only the first value recorded for each feature; and (2) A combined 
model which includes predefined OOR MV variables. Outcomes were 
defined as “Unfavorable” for patients who died or whose discharge 
motor Glasgow Coma Score (mGCS) was < 5, and “Favorable” for 
patients who were alive and had a mGCS ≥ 5 at discharge. Three differ-
ent machine learning models (generalized linear model, XGBoost, and 
random forest) were trained using extracted features.
Results. Data were identified for a total of 839 TBI and 1,221 stroke ICU 
stays in which patients were mechanically ventilated. The best per-
forming classifier was a random forest model. Clinical and combined 
models had an AUROC of 0.67 ± 0.07 and 0.79 ± 0.13 respectively for 
Stroke and an AUROC of 0.70 ± 0.07 and 0.81 ± 0.07 respectively for 
TBI. As shown in Figure 1, a number of OOR MV variables and respira-
tory physiologic variables contributed to the prediction of outcome. 
Duration of exposure to Out of Range (OOR) tidal volume, PEEP and 
plateau pressure were identified as top contributors with longer OOR 
durations predictive of unfavorable outcome.
Conclusion. These results suggest that exposure to non-lung pro-
tective MV may contribute to clinical and neurological outcomes in 
mechanically ventilated stroke and TBI patients.
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Introduction. COVID-19 primarily affects the respiratory system, 
however neurological complications have been reported too. It is 
unknown which diagnostic tests are most useful for brain injury iden-
tification in COVID-19 patients. We investigated the clinical practice of 
neurological diagnostics, including neurofilament light (NfL), in inten-
sive care unit (ICU) patients from the first COVID-19 wave.
Methods. This retrospective study at the Amsterdam UMC, the Neth-
erlands, included patients admitted to the ICU due to a COVID-19 
infection between March and May 2020. Clinical data on patient char-
acteristics, neurological diagnostics, and outcome was collected from 
the electronic files. Two groups were distinguished; patients with 
neuro-diagnostic testing (ND+) and patients without neuro-diagnos-
tic testing (ND−). To compare NfL levels, the ND+ group was matched 
(age and gender) with ND- controls. NfL levels were assessed at ICU 
admission and day of neurological diagnostics or day 8 of ICU admis-
sion. Samples were available from the Amsterdam UMC COVID-19-
Biobank and analyzed using SimoaTM.
Results. Seventy-eight patients (24% female) were included and 
median age was 62 (IQR 55–70). ICU mortality was 45%. In 27 patients 
neurological diagnostics were done; 39 brain CTs, 7 lumbar punctures, 
5 brain MRIs and 4 EEGs. Main indication for neurological diagnostics 
was decreased consciousness (69%). In 7 patients (26%) brain abnor-
malities were detected: infarction, hemorrhage, white matter abnor-
malities, encephalopathy, focal epilepsy and neuro-inflammation.
Median NfL levels at ICU admission for ND + was 29.2 pg/ml (IQR 21.2–
76.4), for matched-ND- (n = 23) 29.2  pg/ml (IQR 19.3–43.4). Median 
NfL levels at time of neurological diagnostics was 135.9  pg/ml (IQR 
76.6–240.4), for matched-ND- (n = 22) 92.5 pg/ml (IQR 63.5–136.0). No 
statistical differences were found.
Conclusion. Neurological diagnostics were performed in 35% of ICU 
COVID-19 patients, abnormalities were found in only 26%. No differ-
ences in NfL levels were found between patients with or without neu-
rological diagnostics.
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Introduction. Brain monitoring consists of several parameters that 
give information about its function. As already known, intracranial 
pressure (ICP) measurement reflects the global pressure inside the 
cranial cavity, while partial brain tissue oxygen (PbtO2) concerns a 
regional measurement of brain tissue oxygen delivery, influenced by 
the underlying injury.
Objectives. To investigate an association between the side of probe 
placement in TBI patients and the time of PbtO2 below the lower 
threshold with the outcome during discharge from ICU.
Methods. A total of 44 patients were admitted in the ICU because of 
TBI with a median Glasgow Coma Scale (GCS) score of 9 (IQR 4.25). 
According to demographic characteristics of the patients, the major-
ity of them were men (84.1%) compared to women (15.9%), with a 
median age of 36.5  years (IQR 28.5). The median ICU length-of-stay 
was 15.5 days (IQR 15.5) with a median GCS scale on discharge day of 
14 (IQR 5.25). A special intraparenchemal catheter measuring ICP and 
PbtO2 on real time was inserted in all the patients of our study. In 31 
patients (70.5%) the catheter was placed in the injury side and in 13 
(29.5%) it was placed either in the opposite side or in diffused injured 
brain. The total time of PbtO2 below the threshold value of 10 mmHg 
was measured and a favorable outcome of GCS 13–15 during dis-
charge was examined.
Results. After statistical analysis of values measured, the median time 
of PbtO2 < 10 mmHg in underlying injured brain was 19 h (range 0–96) 
compared to 0  h (range 0–16) in normal appearing brain (p < 0.05). 
A number of 30 patients (68.2%) had a favorable outcome when 
discharged from ICU compared to 14 (31.6%) who had a severe or 
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moderate neurological outcome after the first resuscitation, needing a 
prolonged hospitalization and time of recovery. A significant (p < 0.05) 
negative association was found between time of PbtO2 < 10  mmHg 
and favorable outcome, 95%CI (0.95, 0.99). In subgroup analysis, 
patients with catheter placement in injured brain had a significant 
(p < 0.05) lower total time of PbtO2 < 10 mmHg when the outcome was 
favorable compared to those with worse outcome (median time 45 h 
vs 16 h). In the group of catheter placement in the non-injured side, an 
association between PbtO2 time below the threshold of 10 mmHg and 
outcome could not be found.
Conclusion. Our data suggest that the side of probe placement in 
patients with traumatic brain injury can be an indicator of prolonged 
brain tissue hypoxia and is associated with early outcome during dis-
charge from ICU.
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Introduction. Craniocerebral Gunshot Injuries (CGI) can predispose 
patients to acute bacterial meningitis (ABM) because of the possible 
spread of bacteria from the skin or contaminated spaces (sinuses, 
nasopharynx or middle ear) to CNS. Antibiotics are often given pro-
phylactically, although the evidence to support their utility is limited.
Objectives. In our study, we sought to determine the incidence of 
meningitis, use of prophylactic antibiotics, and risk factors for patients 
who developed ABM after CGI.
Methods.

A retrospective chart review was performed of all patients who were 
admitted with a diagnosis of traumatic brain injury to an urban level 
1 trauma center from January 1st, 2013 to December 31st, 2019 and 
patients with CGI were identified. All patients with CGI were screened 
for ABM within six weeks following admission, based on cerebrospinal 
fluid (CSF) analysis and neuroimaging. We also recorded demographic 
data, medical history, use of prophylactic antibiotics, incidence of skull 
fractures, CSF leaks, and neurosurgical procedures.
Results. Of 4,574 patients presenting with traumatic brain injury, 
80 patients (1.75%) had CGI. Of those, 50 patients (62.50%) survived 
past the first 24 h. 20 out of these 50 patients were given prophylactic 
antibiotics for meningitis, ranging from 3–10  days (mean = 5.6  days). 
Of the remaining 30 patients, 7 (23.33%) were diagnosed with ABM, 
based on neuroimaging in one patient, and CSF findings for the rest. 
Their age ranged from 17–40 years, and six of the seven patients were 
male. Skull fractures with CSF leak on presentation were present in 
3 out of 7 (42.86%) patients, and all 3 underwent a decompressive 
craniectomy for refractory intracranial pressure (ICP), within the first 
week of admission. Moreover, 5 out of the 7 patients had an exter-
nal ventriculostomy drain (EVD) or ICP monitor placement. 1 out of 7 
patients (14.28%) died during the hospital stay whereas all others were 
discharged to rehab. Amongst the patients who received prophylactic 
antibiotics, none had a CSF leak and only 2 had an ICP monitor placed.
Conclusion. We found that amongst 4574 TBI patients, the incidence 
of ABM was 23.33% in CGI patients who did not receive antibiotics. 
Development of ABM was associated with the presence of CSF leaks or 
undergoing neurosurgical procedures. Patients with a CSF leak had a 
statistically significant increased odds ratio (OR) of developing ABM com-
pared to patients without a CSF leak (OR 6.50, 95% CI 1.35, 201.29). Simi-
larly, patients undergoing neurosurgical procedures had a higher risk of 
developing ABM (OR 26.25, 95% CI 2.94, 234.37). Our data suggest that 
these may be independent risk factors for developing meningitis and 
that this subset of patients with CGI may need antibiotic prophylaxis. 
Future prospective studies, especially in CGI patients with CSF leaks and 
EVD/ICP monitor placements, are needed to confirm our findings.
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Introduction. Patients admitted with neurocritical illness are pre-
sumed to be at high risk for venothromboembolism (VTE). The admin-
istration of chemical and/or mechanical VTE prophylaxis is a common 
practice in critically ill patients. Recent data did not show a significant 
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difference in the incidence of VTE between chemical compared to 
chemical and mechanical VTE prophylaxis in critically ill patients with 
limited data in neurocritically ill population.
Objectives. To investigate the incidence of VTE between chemical 
alone compared to chemical and mechanical VTE prophylaxis in neu-
rocritically ill patients.
Methods. Retrospective cohort study at a tertiary teaching hospital. 
Data were obtained from electronic medical records for all patients 
admitted with neurocritical illness from 1/1/2016 to 1/12/2020. 
Patients were excluded if they did not receive VTE prophylaxis during 
admission or were younger than 18 YO. The major outcome was symp-
tomatic VTE based on clinical and radiological findings. Minor end-
points included severe or life-threatening bleeding based on GUSTO, 
intensive care unit (ICU) length of stay (LOS), and mortality at 28-days.
Results. Two hundred and twelve patients were included in this study. 
Patients did not have any significant differences in their baseline character-
istics. The incidence of VTE was not statistically significant between chemi-
cal only compared to chemical and mechanical VTE prophylaxis groups 
(19/166 (11.3%) vs 7/46 (15.2%); P = 0.49. No difference between groups in 
their ICU LOS 6 [3–16.2] vs 6.5 [3–19]; P = 0.52, nor their mortality (18/166 
(10.7%) vs 3/46 (6.5%); P = 0.38, respectively. Less bleeding events were 
seen in the chemical prophylaxis group compared to the combined VTE 
prophylaxis group (19/166 (11.3%) vs 12/46 (26.1%); P = 0.013.
Conclusion. Our findings observed no difference between the admin-
istration of chemical prophylaxis alone compared to combined VTE 
prophylaxis in neurocritically ill patients. More data are needed to con-
firm this finding with more roboust methodology.
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Introduction. Dysregulation of sodium homeostasis is associated with 
a higher risk of mortality in traumatic brain injury (TBI). Recently it has 
been reported that sodium shifts, even within its normal range, can 
have an impact on mortality, even though its prognostic value is still 
misunderstood. We hypothesize that sodium shifts during the first few 
days after moderate or severe TBI might be associated with mortality 
in this population.
Methods. Observational and retrospective study that included all 
patients with moderate to severe TBI admitted to a Neurocritical 
Intensive Care Unit (ICU) in a large urban, referral university hospital, 
between January 2017 and April 2019. We collected values of sodium 
obtained at morning evaluation in all patients at 24, 48 and 72 h after 
ICU admission. Demographic data and survival was also documented.

Results. Eighty-six patients were identified with moderate (20%) to 
severe (80%) TBI, 40% of which had also other trauma lesions. They 
were predominantly of male gender, with a mean age of 50 ± 17 years 
and 57% with at least one relevant comorbidity. At ICU admission they 
had a mean GCS of 8.2 ± 3.1 and a SAPS II score of 46.1. ± 20.0. 98% of 
patients were under invasive mechanical ventilation. Among the stud-
ied population 54% had intracranial pressure monitoring, 39% were 
submitted to decompressive craniectomy and in 27% an external ven-
tricular drain was placed. Pharmacological treatment was initiated in 
9% of patients with thiopental and in 13% with mannitol.
Global ICU mortality at day 30 after TBI was 27%. Sodium lev-
els at admission were between 126–154  mmol/L, with a mean of 
139 mmol/L. When we searched for sodium shifts, we found a higher 
sodium shift up to 72 h after admission (8.2 mmol/L) in patients who 
died when compared to sodium shift up to 72  h after admission 
(3.1  mmol/L) in patients who survived (p = 0.02). This difference was 
also seen for sodium shifts at 24 (p = 0.002) and 48 h (p = 0.004) after 
admission. In a multivariate logistic regression, sodium shifts at 72  h 
were still associated with a mortality increase at 30 days after adjust-
ing for SAPS II, administration of thiopental or mannitol to control ele-
vated intracranial pressure, intracranial pressure monitoring or need 
for decompressive craniectomy.
Conclusion. In patients with moderate to severe TBI admitted to a 
neurocritical ICU, minimal sodium shift seems to be an independent 
mortality predictor. We believe that monitoring sodium shifts may 
affect decisions concerning the treatment of severe TBI patients, 
namely in face of elevated intracranial pressure.
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Introduction. Aneurysmal subarachnoid hemorrhage (aSAH) is associ-
ated with high morbidity and mortality despite advances in manage-
ment. Accurate methods to prognosticate in aSAH are lacking. Here, 
we used graph theory to analyze magnetic resonance diffusion tensor 
imaging (DTI) obtained from aSAH patients in the acute setting and 
evaluated its association with functional outcome and mortality at 
6 months.
Objectives. The aim of this study was to predict 6-month aSAH out-
come using a composite model that combines clinical and radio-
graphic (graph theoretic) features.
Methods. We enrolled a prospective cohort of aSAH patients admit-
ted to the ICU at a single institution. Clinical data abstracted included 
age, sex, days elapsed between SAH onset and MRI scan, admission 
World Federation of Neurosurgical Societies (WFNS) score, hydro-
cephalus presence, and presence of delayed cerebral ischemia. All 
patients underwent DTI as part of a multimodal MRI scan acquired 
during their acute hospitalization. Image volumes were preprocessed 
and used to generate a weighted undirected structural connectome of 
each patient’s brain using 176 ROIs defined by the Johns Hopkins Eve 
atlas [1]. Regions of interest (ROIs) were sorted into 4 groups: Default 
Mode Network (DMN), Executive Control Network (ECN), Salience Net-
work (SAL), and Whole Brain. We calculated graph theoretic connec-
tome features including Node Strength (NS), Betweenness Centrality 
(BC), Network Degree (ND), and Connectedness (C). Clinical and DTI 
graph features were used independently and in combination to train 
Random Forest (RF) and Logistic Regression classifiers to predict the 
dichotomized modified Rankin Score (mRS) at discharge and at six 
months after discharge (favorable outcome mRS 0–2, unfavorable out-
come mRS 3–6).
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Results.

A total of 56 aSAH patients were enrolled in the cohort and underwent 
DTI a median (IQR) of 7 (IQR = 8.5) days after admission. The best per-
forming model (RF) combining clinical and DTI graph features had a 
mean (AUROC) of 0.880 ± 0.001 and an Area Under the Precision Recall 
Curve (AUPRC) of 0.950 ± 0.001 over the same 500 trials. This model 
was significantly more discriminative than the clinical model alone 
(AUROC of 0.810 ± 0.011, AUPRC of 0.910 ± 0.001). The highest ranked 
graph features for prediction were NS, BC, and ND.

Conclusion. aSAH prognostic models performed best when informed 
by both radiographic metrics and clinical covariates. The highly predic-
tive DTI graph features suggest a dynamic process of structural con-
nectivity reorganization occurring in the early phase after aSAH. These 
results warrant prospective validation and integration with expanded 
feature domains such as neurophysiological time series.
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Introduction. Several studies have shown that sepsis is often associ-
ated with impaired cerebral autoregulation (CAR), which can predict 
the occurrence of brain dysfunction. However, different indexes are 
available, and may yield different results.
Objectives. To assess the agreement of two validated CAR indexes to 
categorize autoregulation in septic patients.
Methods. Prospectively collected data of septic patients (all with an 
arterial catheter) without intracranial disease, severe arrhythmias, 
treatment with extracorporeal membrane oxygenation or supra-aortic 
arteriopathy. Transcranial Doppler (DWL, Germany) was performed 
insonating the left middle cerebral artery (LMCA) with a 2-MHz probe. 
LMCA blood flow velocity (BFV) and arterial pressure (AP) signals were 
simultaneously recorded for at least 6 min; Pearson’s correlation coef-
ficient between AP and FV (Mean flow index, Mxa) was calculated 
using MATLAB (MathWorks, USA). Using the same recording, transfer 
function analysis of spontaneous fluctuations in AP and BFV was per-
formed to estimate the ARI using custom FORTRAN software. Impaired 
CAR was defined as Mxa > 0.3 and ARI ≤ 4, respectively. The Cohen’s 
kappa coefficient was used to measure the agreement between the 
two indexes.
Results. We studied 100 patients (median age 69 [60–78]) for a total 
of 132 recordings. Median Mxa and ARI were 0.32 [0.14–0.51] and 4.63 
[2.99–6.21], respectively. The number of recordings showing impaired 
CAR for Mxa and ARI were 63 (48%) and 49 (37%), respectively. Mxa 
and ARI classified both impaired or intact CAR in 37 and 18 recordings, 
respectively. The Cohen’s kappa coefficient was therefore 0.177, sug-
gesting poor agreement.
Conclusion. ARI and Mxa are not interchangeable to assess CAR in 
septic patients. The identification of different thresholds for impaired 
CAR with Mxa and ARI might lead to improved agreement.
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Introduction. Endovascular embolization of ruptured and unrup-
tured cerebral aneurysm is common in clinical practice. The rare com-
plication of endovascular embolization is coil misplacement. Most of 
the reported coil misplacement occurs due to premature release of 
coil into the cerebral circulation. We report a case of lost coil into the 
peripheral circulation due to failure to detach from the micro catheter 
at the right place.
Case: A young lady with no previous medical history, presented to 
the emergency department with worst headache of her life. She con-
sciousness level deteriorated, and her GCS dropped to 5, requiring 
immediate intubation, sedation and ventilation. Computer tomogra-
phy and angiography showed a giant supraclinoid aneurysm of left 
internal carotid artery. She was taken for endovascular coiling under 
General anesthesia and one coil was successfully inserted in the aneu-
rysm. During the insertion of the second coil there was failure to get 
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the coil detached from the microcatheter; and at withdrawal the coil 
got stuck at the level of carotid artery bifurcation. After several failed 
attempts to remove it, the coil was swept away into the general circu-
lation and went undetected on fluoroscopy. Next day extremity x-ray 
showed coil in the left popliteal artery. Patient was taken for angiogra-
phy; the misplaced coil was successfully removed, and the aneurysm 
was completely embolised. Her condition improved with supportive 
care and by day 14 she started to obey commands and was success-
fully extubated. She was transferred to the ward and discharged home 
after another week.
Methods. A retrospective case report of a rare complication and its 
outcome after endovascular embolization.
Results. Endovascular coiling has become a mainstay in the treatment 
of ruptured cerebral aneurysms due obvious benefits which include 
but are not limited to having a less invasive procedure and better clini-
cal outcomes.4 The main complications of endovascular embolization 
of cerebral aneurysms are rebleeding due to perforation (2.3 to 4.7%), 
thromboembolism (2.5 to 14.5%), parent artery occlusion (2 to 3%), 
collapse of GDC (8%) and protruding, migration or misplacement (0.5 
to 3%)0.5 These cerebral coil migration and misplacement can cause 
ischemic stroke or cause organ ischemia and infarctions.4 The aneu-
rysm related risk factors for the coil protrusion, migration or misplace-
ment are having a wide neck, large or very small aneurysms.6 The 
reported coil risk factors for migration and misplacement are inser-
tion of small, flexible wires and tightly spiralled ones with diameter of 
around 1.5  mm.7 Majority of cerebral coil misplacement or displace-
ment occur in the cerebral circulation and one case of misplacement 
in the peroneal artery is reported in the literature. 6
In our patient the coil was difficult to detach from the micro catheter 
and during withdrawal the coil got stuck at the carotid artery bifurca-
tion. Several attempt to remove the coil with snare led to losing it in 
the general circulation. Immediate fluoroscopy search failed to detect 
the coil in head, neck, thorax and abdomen. Fortunately, we were able 
to detect the lost coil in the left popliteal artery with x-ray without any 
embolic complications. In the follow-up angiography, the lost mis-
placed coil was successfully removed, and complete embolization of 
the aneurysm was achieved. Patient’s follow-up angiography and out-
patient clinic visits did not show any abnormality.
Conclusion. Concluding lines from our case are that coil can fail to be 
detached from the micro catheter and can get swept away in the gen-
eral circulation with embolization in the peripheral circulation. Early 
removal of these misplaced coils is the key to avoid thromboembolic 
complications.
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Introduction. Current evidence-based management for lung protec-
tive ventilation (LPV) in ARDS advocates the delivery of low tidal vol-
umes (TV) and limited airway pressures (< 30 cmH2O) (1). Recent focus 
has emphasised the importance of driving pressure (DP) in mechani-
cal ventilation, with pressures above 15 cmH2O being associated with 
increased mortality (2). Strategically targeted DP has not yet shown to 
be feasible in clinical practice, with low TV ventilation being the main-
stay of LPV strategy.
Objectives. We aim to establish whether the current practice of tar-
geted low TV ventilation of 6–8  ml/kg is an effective method alone 
in maintaining DP of less than 15  cmH2O in mechanically ventilated 
patients with COVID-19.
Methods. Ventilation parameters including TV’s, peak airway pressure, 
plateau pressure and DP was recorded once daily on a single COVID-
19 Intensive Care Unit at Queen Elizabeth Hospital Birmingham. 110 
episodes were recorded from 34 patients over 5  days. TV’s within 
6–8 ml/kg of ideal body weight and DP of < 15  cmH2O was noted to 
be compliant.
Results. Target TV’s were achieved in 78 (70.9%) episodes, whilst tar-
get DP was achieved in 88 (80%) episodes, with no significant differ-
ence in compliance between the two parameters (P = 0.558). ABG’s at 
the time of data collection indicated respiratory acidosis of a pH < 7.25 
on only 2 occasions. This may indicate overventilation, especially in 
the presence of elevated DP or non-compliant volumes; this was not 
investigated further at the time. When adherence to target TV’s was 
achieved, DP was < 15 cmH2O in 78.2% of cases. When DP > 15 cmH2O, 
peak airway pressure exceeded 30 cmH2O in 14/22 cases, with plateau 
pressure > 30  cmH2O on 7 on those occasions. DP was satisfactory in 
11 cases in which TV’s exceeded the limits of 6–8 ml/kg.
Conclusion. Within the limitations of study size, compliance with tar-
geted DP and TV target was found to be statistically similar. Adher-
ence to patient specific TV targets alone may be an adequate method 
in maintaining satisfactory DP in the majority of ventilated patients. 
However, in the presence of significantly elevated airway pressures, 
the ability to achieve both TV and DP targets may not always be pos-
sible. In such incidences, personalised approach to LPV is warranted. 
Further research is necessary to establish whether low TV ventilation 
consistently results in satisfactory DP, and whether compliance with 
both parameters can be increased simultaneously.
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Introduction. Musculosketal sequels have been observed in patients 
with covid-19 admitted to a critical care unit requiring prone position-
ing. Shoulder stiffness and ulnar nerve compression neuropathy at the 
elbow is one of the most prevalent symptoms1,2.
Ultrasond elastography measures in a non invasive manner tissue stiff-
ness and mechanical changes in tissue properties. Mechanical shear 
waves used for elastography travel 1 to 10 m/second (m/s). This propa-
gation speed depends on the stiffness of the tissue. The ultrasond 
machine translate m/s into kilopascals (kpa) which makes it posible to 
quantify the stiffness of the neural tissue3,4.
Objectives. Identify using elastography which prone position pro-
duces more stiffness and/or tension at the ulnar nerve level.
Methods. To carry out this study, 79 healthy volunteers, 27 men and 
52 women, were evaluated.
65% of the sample group is between 40–60 years old.
The measurement is perfomed in the epitrochleo-olecranial canal of 
the elbow in the longitudinal plane of the ulnar nerve by placing the 
notch and edge of the probe in the axis between the olecranon and 
epitrochlea. The elastography probe is SHEAR WAVE.
Ulnar nerve measurements in 5 positions on each patient were per-
formed. In each position, 3 measurements were taken along the path 
of the ulnar nerve in each positions. Measurements were taken in kpa.
Then the average of measures 1, 2 and 3 were calculated.
Position 1: in a standing position.
Position 2: in a prone position with a 90º shoulder abduction, a 90º 
elbow flexion, and a homolateral rotation of the head.
Position 3: in a prone position with a 90º shoulder abduction, a 
90ºelbow flexion, and a counter lateral rotation of the head.
Position 4: in a prone position with arms along the body, and a homo-
lateral rotation of the head.
Position 5: in a prone position with arms along the body and a counter 
rotation of the head.
Results. Position 1: 21,47 kpa.
Position 2: 42,21 kpa.
Position 3: 38,60 kpa.
Position 4: 31,49 kpa.
Position 5: 31,74 kpa.
Conclusion.

 	• 	 According to the results obtained, positions 2 and 3 should be 
avoided, while positions 4 and 5 are recommend.

 	• 	 Alternating forearm pronation and external and internal shoulder 
rotations are proposed as a postural treatment.

	• 	 Passive kinesitherapy on both limbs and the tensioning and glid-
ing of the ulnar nerve are proposed as physioterapeutic treat-
ments.
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Introduction. Early rehabilitation programs can reduce complica-
tions and patient length of stay and facilitate a faster turnover of ICU 
patients.
Objectives. Descriptive report of the activities of the Rehabilitation 
Service (RS) at IRCCS-ISMETT and the impact of early mobilization and 
fast-track programs on the average length of stay (ALOS).
Methods. The RS activity as described (2013–2019) considering the 
number of treatments and quality indicators.Moreover, for six of 
the most common DRG (Diagnosis Related Group) procedures, the 
hospital ALOS was compared to the Italian annual report of hospital 
discharges.
Results. ISMETT is a continuously growing center with a high com-
plexity of care delivered to critical care patients.The hospital’s capac-
ity was 78 beds from 2013 to 2018, and 107 beds from 2019.The 
average age of the patients described is 58.1(SD 19.1).Over 64.7% of 
inpatients were male.The complexity of care delivered was consider-
ably high with an average DRG weight of 3.12 (SD 3.56, median 1.91, 
IQR 1.18–3.56) between 2013 and 2016 and an average increase of 
3.63 (SD 3.94, median 2.40, IQR 1.18–4.65) between 2017 and 2019.The 
average number of occupied beds was 72.5% in 2013–2016 and 78.2% 
from 2017 to 2019. The RS team is committed to patient care and has a 
crucial role during all stages of the patient’s hospitalization. Their com-
mitment for the patients’ clinical recovery stands out with 163,404 res-
piratory (RT) and physical (PT) treatments provided during 7-year span. 
A total of 73,263 RT and PT treatments were performed between 2017 
and 2019 of which 62,247 on surgical patients, and 17,080 h (27.5%) 
were spent in the ICU. From 2013, the RS team has had an important 
impact on surgical patient care with 94.3% of patients receiving at 
least one PT or RT treatment. From 2017, 66% of surgical patients were 
treated in the first 24 h compared to previous years when only 45.8% 
(on average) were treated the same day of surgery.The combination 
of the fast-track protocol and the progressive mobility program sup-
ported by a “mobility” culture within the hospital, allowed the RS to 
provide 3,188 physical treatments with a percentage of 29.5 (28.6–30.4 
CI 95%) of patients reaching a “sitting” position (2017 to 2019) versus 
the 2016 percentage of 32.4 (30.8–34.0) (p = 0.0015). A percentage of 
9.1 (8.6–9.7 CI 95%) of patients reaching a “standing” position (2017 to 
2019) versus the 2016 percentage of 10.0(9.0–11.1 CI 95%) (p = 0.1116) 
table 1. The reduction of mobility level between 2017–2019 vs 2016 is 
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correlated to the RS implementation of research activities. In particu-
lar, in 2019 the time was eighteen times compared to 2018. Having 
said that and given the DRG weight increase over the years the reduc-
tion on mobility is justifiable. In 2017–2019, the ALOS at ISMETT was 
lower than the Italian national benchmark for six of the most common 
procedures 10.4 mean (SD 16.8, median 7, IQR 3–11).The Italian annual 
report of hospital discharge records shows an ALOS, for the same pro-
cedures, of 12.6 days (table 2).

Conclusion. The rehabilitation service within our critical care units 
constantly supports the patient care and recovery during the hospi-
talization. Speeding up the recovery times of the patient’s functional 
abilities is feasible and can contribute to reduce the length of stay.
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Introduction. Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) is the novel coronavirus first detected in Wuhan, China, that 
causes coronavirus disease (COVID-19) (1). Due to the novel nature of 
the virus, little is known or reported regarding the actual longer term 
symptoms experienced by survivors following discharge from hospi-
tal. In England, the National Health Service has predicted that as many 
as 45% of people discharged from hospital would need some ongoing 
support from health and/or social care (2). Within our trust we recog-
nised a gap in the lack of follow up services available for survivors of 
COVID-19, with an urgent need to understand what a follow up clinic 
might require from the multidisciplinary team.
Objectives. - To describe the prevalence of ongoing symptoms and 
associated burden on recovery for patients discharged from hospital 
following treatment for COVID-19.
- To identify differences in symptoms for patients with severe infection 
requiring admission to ICU in comparison to those who were hospital-
ized and received ward based care only.
Methods. This was a single centre, prospective cohort study con-
ducted in patients admitted to a tertiary level, acute NHS hospital 
between 12 March 2020 and 14 May 2020. Patients were included in 
the analysis if they met the inclusion criteria of being adults (≥ 18 years 
of age), having a confirmed diagnosis of COVID-19 and being admit-
ted to hospital for at least 4 days.
A post COVID-19 evaluation questionnaire was developed apriori 
by the multidisciplinary team (MDT) to evaluate aspects of recovery 
based on clinical experience and early reported outcomes from the lit-
erature. The final agreed domains included 29 questions to include an 
evaluation of any new or worsening ‘physical’, ‘practical’, ‘emotional’ 
and ‘thinking’ symptoms. Patients were contacted by telephone by a 
member of the MDT. Informed verbal consent was taken to proceed 
with the telephone consultation.
Primary outcome was the presence of new or worsening ‘physical’, 
‘practical’, ‘emotional’ and ‘thinking’ symptoms. Group comparisons 
were performed using the Fisher’s exact tests for categorical variables 
and Mann–Whitney U test for continuous variables. All analyses were 
performed using IBM SPSS 22 (IBM Corp.), with P < 0.05 deemed to be 
indicative of statistical significance throughout.
Results. A total of 228 eligible patients were identified, of whom 165 
were contactable and included in the subsequent analysis. Inlcuded 
patients had a median (IQR) age of 54 (53–79), and spent a median 
(IQR) 10 (7–17) days in hospital. Physical symptoms were the most 
commonly reported, with 76% of patients reporting at least 1 ongo-
ing physical symptom. The most common of these were fatigue (47%) 
and breathlessness (38%). Ongoing emotional symptoms were also 
reported by 44% of all patients.
Twenty nine patients required admission to an intensive care. These 
patients tended to be younger (57 vs 69 years, p = 0.006), spent longer 
in hospital (median 19 vs 9 days, p < 0.00001), and were more likely to 
have ongoing physical domain symptoms (93% vs. 72%, P = 0.048). 
No other significant differences were observed in reported symptoms 
between ICU and non-ICU admissions.
Table 1 A comparison of ongoing symptoms for patients admitted to 
ICU vs ward care only

Domain All Pateints Ward Patients ICU Patients p

Physical 114/150 (76%) 87/121 (72%) 27/29 (93%) 0.048

Practical 53/147 (36%) 39/118 (33%) 14/29 (48%) 0.498

Emotional 64/146 (44%) 51/117 (44%) 13/29 (45%) 1.000

Thinking 44/148 (30%) 34/119 (29%) 10/29 (34%) 0.871
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Conclusion. COVID-19 survivors continue to experience physical and 
non-physical problems up to 12  weeks following hospital discharge. 
ICU survivors in particular were most likely to suffer ongoing physical 
problems. There is an urgent need for specialist MDT rehabilitation 
services to meet the individual needs of the Covid-19 survivors follow-
ing hospital discharge.
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Introduction. Although many patients may have clinically good out-
comes when discharged from ICU, they may not necessarily return to 
their baseline function.
The RAND 36-Item Health Survey(1) measures eight health concepts 
(described in Figure 1), as well as perceived change in health. This ena-
bles us to estimate patient outcomes after ICU discharge, although 
there is an element of subjectivity involved.
Methods. We performed a retrospective chart review on all 55 
patients admitted to ICU with COVID-19, and recorded their overall 
outcomes.
We followed up all surviving patients, by phone, 3  months after ICU 
discharge. Of the 44 surviving patients, and only 39 were contactable.
We used a questionnaire to calculate their RAND scores.
Results. The mean age of the patient cohort was 60.38 years, with a 
greater proportion of male patients to female patients (38:17). Cardi-
ovascular disease, Diabetes and Obesity were the most common co-
morbidities, affecting over 20% of the patients.
The mean APACHE and SOFA scores on admission were 21.87 and 
5.73, respectively.
The mean mortality rate at 3  months post ICU discharge was 20.8%. 
The mean ICU Length of Stay (LOS) was 18.37 days, and hospital LOS 
36.04  days. 11.2  days was the mean duration of mechanical ventila-
tion. Rand scores of the surviving patients can be seen in Figure 1.
Figure 1 (RAND scores). 

N = 39 Mean 
[Standard 
Deviation]

Physical Functioning 65.77[35.12]
Role Limitations due to Physical health 51.28 [43.28]
Role Limitations due to emotional problems 76.05[35.88]
Energy/Fatigue 48.33[35.88]
Emotional Well-being 74.26[21.52]
Social Functioning 73.28[27.05]
Pain 66.82[26.09]
General Health 56.67[19.58]
Health Change 41.67[25.86]

Conclusion. We can see how after discharge from ICU, most patients 
experienced a degree of limitation. Of note, most patients had per-
ceived a change in their health.
It is important to be aware that, although a patient may be fit for dis-
charge from ICU, there is still a long path to recovery ahead of them.
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Introduction. It is not unusual for staff in Intensive care Units (ICU) to 
be exposed to traumatic events. Even before the Covid-19 pandemic 
research had shown that those working in ICU were at higher risk of 
psychological and moral distress. A recent study suggested that 45% 
of ICU staff reported some signs of PTSD, severe depression, or severe 
anxiety disorder [1].
Several recommendations were made from this study which 
included “evidence-based staff support” and “rapid access to formal 
treatment”. A report from Wuhan noted that despite offering men-
tal health services in the form of online interventions and phone 
hotlines to frontline workers caring for Covid-19 patients “clinicians 
were often reluctant to participate in services identified as “mental 
health” interventions." [2].
This has also been our experience. After the death of an ICU col-
league in 2020, 250 nurses were offered a 1:1 session with a clinical 
psychologist but only a 3 took up the offer. That is not to say that 
there was no need, rather, it seemed that there exists a reluctance 
to make use of such support at exceedingly difficult times and from 
others outside of the ICU team.
Objectives. To establish a method to overcome the barrier of resist-
ance to accepting help in frontline staff, by developing advanced 
peer support processes amongst ICU nurses.
Methods. The development of a structured discussion format was 
created between the wellbeing lead of ICU and Consultant Clinical 
Psychologist in line with guidance from the Institute for Healthcare 
Improvements [3]. The discussion addressed individual’s experi-
ences during the Covid19 pandemic in ways that drew out the most 
difficult challenges, incidents of moral stress, team attitudes and 
support, adaptive-coping strategies, learning, and confidence for 
future working. Those conducting the discussions were supported 
by a two-day peer-to-peer training workshop and follow-on supervi-
sion. This discussion strategy were known as “check in chats”.
Every nurse on ICU was offered a 1:1 “check in chat” with a member 
of the wellbeing team. The private, realtively informal chats (com-
pared to a consultation with a counsellor) took place during work-
ing hours and on average took no more than 10 min to conduct.
During these check in chats and more specifically as individuals 
were reflecting on their experiences, peer supporters were able to 
assess if further input was needed and ‘sow the seed’ for more for-
mal peer support.
An opportunity sample of these 1:1 discussions were recorded and 
and a content analysis was conducted by two independent raters to 
derive themes of individual experiences.
Results. Following on from the death of an ICU colleague Peer sup-
port was established and implemented on the unit in August 2020, 
only 2 nurses accessed this method of support in the following eight 
months. However, with the introduction of “check in chats” in March 
2021, 8 nurses self-referred themselves for peer support in one 

http://www.who.int/csr/don/12-january2020-novel-coronavirus-8;9china/en/
http://www.who.int/csr/don/12-january2020-novel-coronavirus-8;9china/en/
https://www.england.nhs.uk/coronavirus/publication/covid-19-hospital-discharge-service-requirements/
https://www.england.nhs.uk/coronavirus/publication/covid-19-hospital-discharge-service-requirements/
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month alone, 5 of which sought more specific mental health sup-
port after these sessions.
Conclusion. These results suggest that this strategy appears to have 
opened a doorway to accepting support. Peer Support needs to be 
integral and not a standalone support system. Further investigation 
is needed into the barriers that prevent healthcare professionals 
accessing mental health support.
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Introduction. Improving patient safety is important as adverse events 
and errors cause serious harm and even death in the intensive care 
unit (ICU) (1). These events are related to problems with non-technical 
skills (i.e., communication, leadership) rather than lack of technical 
expertise. Crisis Resource Management (CRM) interventions in real-
life ICU settings have been relatively under-investigated. A model 
for an optimized admittance at the ICU was developed to improved 
staffs’ non-technical skills, increase patients’ safety and quality of care. 
Inspired by principles of Crisis Resource Management (CRM) was the 
intervention tested in simulation-based multidisciplinary team train-
ing (2, 3). Studies in ICU settings have investigated principles of CRM 
in areas of advanced airway management, trauma, and critical care 
training in different acute scenarios such as septic shock, cardiac or 
respiratory problems (4, 5). Investigations of CRM training of the ICU 
admission procedure are lacking. The intervention was qualitatively 
evaluated.
Objectives. The ojective was to explore staffs’ experiences of a quality 
improvement intervention in real life ICU admittance, after complet-
ing simulation-based multidisciplinary team training.
Methods. A qualitative approach using interview data with physi-
cians (n = 5) and nurses (n = 15), who delivered the intervention with 
a maximum variation of ICU work experiences. Data were analyzed by 
thematic analysis and the consolidated criteria for reporting qualita-
tive research (COREQ) was applied.
Results. The analysis reveal three themes: Core clinical activities and 
patient centeredness, Reflection on patient safety, and Transition into 
practice, which reflected the essential meaning of implementing the 
quality improvement intervention.
Conclusion. This study provides a contemporary understanding of the 
implementation process of a quality improvement intervention at ICU 
admittance. Implementation evolves through core clinical activities 
that facilitates reflection on patient safety and transition into clinical 
practice. It is relevant for clinical practice because it enables health 
care professionals to understand how this intervention can contribute 
to increase patients’ safety and quality of care in the management of 
ICU admittance. Our study adds to the understanding of the imple-
mentation process by providing descriptions of staffs’ experiences of 
a quality improvement intervention in real life ICU admittance staffs’ 
experiences.
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Introduction. Inspiratory muscle training (IMT) is a safe and feasible 
treatment modality for critically ill patients presenting with respiratory 
muscle weakness(1). IMT has been shown to increase respiratory mus-
cle strength, improve weaning outcomes and reduce intensive care 
unit (ICU) length of stay(2).
Objectives. To explore the clinical use of IMT by Physiotherapists 
working in adult UK ICUs.
Methods. An online survey was developed, including questions 
regarding IMT device selection, inclusion criteria, training regimens, 
outcome measures specific to IMT and staff training. The survey was 
open from November 2020 until January 2021 and disseminated via 
the Association of Chartered Physiotherapists in Respiratory Care and 
the UK Respiratory Physiotherapy Leaders group.
Results. Eligible responses were received from fourty-five ICUs. 11 
ICUs (24%) used IMT, 5 (11%) were in the process of procurement and 
the majority (n = 29; 65%) did not use IMT.
Of the 11 ICUs using IMT and the 5 in the process of procurement, 
device selection varied. Mechanical threshold IMT devices were pre-
sent in 10 ICUs (67%). 5 ICUs (33%) used tapered flow devices and 2 
(13%) utilised inspiratory trigger adjustment on the ventilator as a 
means of delivering IMT. Five of these respondents (33%) stocked 
more than one type of device. One ICU did not specify the type of 
modality used.
Of the 11 ICUs using IMT, 5 (45%) used IMT on ventilator dependent 
patients with an endotracheal tube, 9 (82%) on ventilator dependent 
patients with a tracheostomy and 10 (91%) on self-ventilating patients 
via a facemask. All respondents reported that IMT was a Physiothera-
pist led modality.
The most commonly reported clinical indications for IMT use were 
failure to wean (n = 8; 73%) and prolonged mechanical ventilation of 
> 7 days (n = 5; 45%).
Eight ICUs (73%) listed an IMT training regime. Five (36%) cited the 
work of the same author(3), adopting a regime of a set threshold of 
50% maximal inspiratory pressure (MIP), 5–6 breaths daily with incre-
mentation of 1–2 cmH2O every 1–2 days.
The most commonly reported outcome measure, used to guide treat-
ment parameters and determine effectiveness of IMT, was MIP (n = 7; 
64%).
Conclusion. The preliminary results indicate that IMT is not a common 
treatment modality used by Physiotherapists within adult UK ICUs. 
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However, we acknowledge that only a small proportion of ICUs have 
been represented. No standardised approach for the use of IMT was 
identified by this survey. This highlights a need for increased educa-
tion and the development of an evidence based national guideline, to 
enable a standardised approach to IMT delivery and promote its use 
within UK ICUs.
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Introduction. The Intensive Care Unit (ICU) diary is a well-known 
intervention with mixed data of its effect on psychological outcomes 
of critical illness survivors. Entries are made by providers/family daily, 
and the patient reads these sometime after the ICU discharge. Indeed, 
memories of frightening/delusional (not factual) ICU experiences are 
the biggest potentially modifiable risk factor for psychological morbid-
ity. Recent research on the formation of fear memories demonstrated 
that one can interfere with the initial process of fear conditioning dur-
ing the time when initial memory consolidation occurs. Moreover, if 
mitigating information about a traumatic event is introduced during 
the time between memory formation and its subsequent recall, the 
emotional experience of the memory can be modified. Therefore, we 
explored whether the ICU diary intervention can be used in a novel 
way where entries are also read aloud to the patients right after they 
are written, providing patients with systematic real time orientation, 
and facilitating formation of factual memories.
Objectives. To obtain stakeholder feedback on the intervention.
Methods. Single center qualitative study. Patients, family members, 
nurses, physical and occupational therapists participating in the care 
of enrolled patients completed structured interviews regarding the 
intervention with subsequent qualitative analysis to identify common 
themes.
Results. The intervention (reading the entries aloud) required less 
than 5 min a day on average to complete. Thirty patients who had ICU 
diary entries read aloud, 3 family members (due to the no-visitor pol-
icy for most of the study duration), 31 nurses, 5 physical and 3 occu-
pational therapists completed the interviews. Of the 15 patients who 
remembered the intervention, 14 responded favorably. Main themes 
were valuing the daily updates, being less confused about what was 
happening, feeling comforted at a time when most families could 
not visit, and appreciating when providers talked to them. All fam-
ily members liked the intervention. All providers identified beneficial 
aspects of the intervention, emphasizing improved understanding 
by the patients of their hospital course, being reminded to talk to 
the patients and to stimulate their brain, establishing a meaningful 

connection with the patients, and enhancing the human element 
of patient care by interacting with them. Most common concerns 
included lack of time to complete the intervention, and the need for 
standardized implementation with suggestions to include this into the 
daily checklist. Interestingly, while 4 therapists expressed concern with 
the intervention potentially overwhelming sicker patients, none of the 
nursing or patient comments shared that concern.
Conclusion. Reading ICU diary entries aloud was viewed positively 
overall by patients, families, nursing staff, and therapists. Testing effi-
cacy of this novel approach on psychological outcomes therefore 
appears warranted.
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Introduction. Prone positing has been well established in intensive 
care for the treatment of ARDS [1]. SARS-COV2 presented a complex 
challenge, but with lung involvement bearing similarities to ARDS, 
proning was quickly established as a useful tool to aid management 
[2].
However, the procedure is not benign, particularly in mechanically 
ventilated patients. During the procedure, the patient’s airway may be 
compromised, or lines disconnected. Furthermore, patients are vulner-
able to unusual pressure areas and brachial plexopathies [3].
Objectives. A closed-loop local audit was conducted to assess adher-
ence to new prone position related documentation and the standard 
of prone positioning in our unit for intubated patients during the early 
2021 UK SARS-COV2 surge.
Methods. Local safety standard for invasive procedures (LocSSIP) 
proformas, for proning and supination, were adapted for use during 
SARS-COV2. A SSKINN (skin, surface, keep moving, incontinence, nutri-
tion, and nerves) bundle form adapted to assess additional pressure 
areas for prone patients had been created. It was expected all forms 
would be completed. Documentation was retrospectively reviewed 
from inpatients notes and compared to nursing position charts, which 
record the patient’s specific position every hour.
Prone position quality was assessed directly and compared to the offi-
cial guidelines provided by the Intensive Care Society, UK [3].
Each loop lasted one week. The loops took place on the last weeks 
of January and February 2021. All patients proned in the period were 
included.
Results. The initial audit assessed five patients, each with multiple 
procedures. It found generally good utilisation of procedure LocSSIPs 
(80–100%), however, they were infrequently sign and dated (60%). 
SSKINN form use was not utilised appropriately (0%). Prone position-
ing was poor (0%); the most common error was over-abduction of the 
arm.
In response, LocSSIPs were edited to emphasise signing and assess-
ment of pressure areas. Nursing staff were communicated to use the 
SSKINN bundle for all SARS-COV2 patients. Department emails pro-
moted the importance of positioning.
The close loop assessed four patients. Sign and dating improved to 
80%. Prone adapted SSKINN bundle use was at 100%. All patients 
prone position was appropriate (100%).
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Conclusion. We demonstrate the utilisation of simple LocSSIPs and 
related documentation to improve the quality of prone positioning 
during the SARS-COV2 pandemic surge. We recommend other depart-
ments utilise appropriate LocSSIPs to mitigate risks of proning.
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Introduction. Relatives of ECMO patients are at risk of developing 
long lasting psychological symptoms due to the impact of the critical 
illness and ICU stay. In addition, patients are being discharged from 
inpatient facilities at an earlier stage, giving relatives an increasingly 
important role. This also effects ECMO patients and their relatives. It 
is therefore important for healthcare professionals to know how they 
can support relatives adapt to the emotional challenges following an 
ICU admission.
Objectives. To identify meaningful and relevant forms of support and 
interventions for ECMO relatives that can help professionals in the ICU 
and throughout the care chain to support caregivers.
Methods. A qualitative, retrospective, descriptive study with an 
exploratory approach was conducted, using the method of ’story-
telling’. Interviews were held with relatives of patients who received 
ECMO treatment in the University Medical Center Groningen during 
the period September 2018 to September 2019. Audio recordings of 
the conversations were transcribed verbatim. Data analysis was done 
by two researchers independently, with open coding first and axial 
coding second. Then selective coding divided the categories into 
groups. By incorporating the opinions of a team into the analysis, tri-
angulation was applied.
Results. Eight relatives of ECMO patients participated in the study. 
The mean age of the participants was 48.6 (SD 9.8) and two of them 
were male. ECLS duration ranged from 4 to 39  days. Nine categories 
were found during data analysis related to professional support to 
ECMO relatives during and after ICU admission. The three overarch-
ing concepts were ‘cultural dimensions’, ‘role perception’ and ‘health 
related aspects’.
Conclusion. Relatives of ECMO patients perceived ’taking part in the 
patient’s disease process’ as meaningful and relevant support by pro-
fessionals during the ICU period. In addition, repeating the ‘possibility 
of telephone contact at all times’ was experienced as valuable sup-
port. With this, the relatives felt recognized in their role as representa-
tive of the patient. Known interventions used in the ICU to support 
relatives, were not mentioned by any of the relatives in the narratives, 
with the exception of counseling by Social Work. Transfer to a nurs-
ing ward, home or rehabilitation center caused feelings of helpless-
ness and frustration when relatives did not feel heard and seen as a 

partner in dialogue of professionals. Relatives did not receive support 
from professionals for themselves and did not seem to be looking for 
it, despite the impact of the ICU admission on their own health.
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Introduction. Changes in muscle function and muscle structure in 
critical ill population are widely reported(1). The relationship between 
these early measures of muscle function with physical function and 
health related quality of life (HRQoL) of survivors is not clear.
Objectives. The aim of this study was to explore the relationships 
between measures used to report on muscle function in ICU (Periph-
eral and respiratory) with measures of function and HRQoL in ICU 
survivors.
Methods. Prospective observational cohort study. Sonographic meas-
urements of the diaphragm and rectus femoris, dynamometer of M 
Quadriceps and M Deltoid; grip strength, maximum inspiratory pres-
sure (MIP) and medical research council sum score (MRC-SS) were 
recorded at ICU and hospital discharge. Six minute walk distance 
(6MWD), Barthel Index (BI), and EQ-5D measures were completed at 
ICU-, hospital discharge and three months after discharge. All proce-
dures standardised a priori and completed by a single assessor. Sha-
piro–Wilk to test for normality. Simple linear regression was used to 
explore Muscle function measures associated with functional capac-
ity, functional ability and HRQoL of ICU Survivors. Due to the small 
sample size we report on single predictors using the adjusted R2, 
and unstandardised co-efficient. The f-statistic in ANOVA was used to 
report on significance of models. Significance was accepted at P < 0.05.
Results. 21 participants were included. The mean age of the sample 
was 68.29 (SD 14.38) years, and the mean SAPS 3 score was 57 (SD 
15.53). Patients stayed in the unit 15.81 (SD 9.35) days and in the hos-
pital for 20.95 (SD 11.48) days. MIP (R2 0.458 p = 0.005), grip strength 
(R2 0.662 p = 0.000) and MRC-SS (R2 0.220 p = 0.044) at ICU discharge 
were identified as potential predictors for 6MWD and functional abil-
ity at hospital discharge. None of the muscle strength measures were 
associated with patient’s perception of HRQoL or functional ability at 
three months after discharge from hospital (Table).

Predictor Adjusted 
R2

Co-
efficient

P= Adjusted 
R2

Co-effi-
cient

P=

6MWD Hospital DC BI Hospital D/C

ICU 
D/C

RF Thickness 
(cm)

− 0.010 167.68 0.35 − 0.071 1.796 0.94

DTF (mm) 0.103 − 4.64 0.13 0.101 − 0.516 0.23

MIP (cm H2O) 0.458 3.336 0.00** 0.346 0.423 0.01**

MRC-SS 0.220 7.827 0.04** 0.639 1.733 0.00**

Grip strength 
(kg)

0.662 10.188 0.00** 0.377 1.174 0.01**

EQ5D Hospital DC

RF thickness 
(cm)

0.064 − 10.305 0.18

DTF (mm) − 0.026 − 0.105 0.44

MIP (cmH2O) 0.171 0.105 0.07*

MRC-SS − 0.019 -0.148 0.41

Grip strength 
(kg)

− 0.070 − 0.21 0.89

BI 3 MONTHS EQ5D 3 MONTHS

https://doi.org/10.1001/jama.2020.8255
https://doi.org/10.1056/NEJMoa1214103
https://doi.org/10.1056/NEJMoa1214103
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Predictor Adjusted 
R2

Co-
efficient

P= Adjusted 
R2

Co-effi-
cient

P=

HOSP 
D/C

Dynam Quads 
(N)

− 0.055 0.120 0.21 0.03 0.093 0.26

Dynam Del‑
toid (N)

0.089 0.218 0.17 0.059 0.149 0.21

MIP (cmH2O) − 0.025 0.211 0.43 − 0.078 0.093 0.82

MRC-SS 0.213 1.347 0.06* − 0.033 0.431 0.46

Grip strength 
(kg)

0.116 0.757 0.23 0.087 0.653 0.16

Conclusion. Muscle function at ICU discharge might be used to 
explain functional capacity and -ability of ICU survivors at hospital 
discharge. However, muscle function at ICU and hospital discharge 
does not explain patients’ perceptions of HRQoL or functional ability 
at hospital discharge or at three months. This data will now be used to 
inform the design of a sufficiently powered study to develop a predic-
tive model for functional ablity of ICU survivors.
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1.	 Puthucheary ZA, Rawal J, McPhail M, Connolly B, Ratnayake G, 

Chan P, et al. Acute skeletal muscle wasting in critical illness. JAMA. 
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Introduction. The UK Emergency Medical Team (UK EMT) 
responded to a call from the Armenian Ministry of Health for sup-
port in the delivery of care to severe and critically ill patients with 
COVID-19. Two members of the team were stationed at the Surb 
Grigor Lusavorich (SGL) hospital for a 5-week period. SGL has a 
50-bed ICU which is dedicated exclusively to the care of patients 
with COVID-19.
Following an initial needs assessment, the UK EMT delivered a struc-
tured programme of training and supervision that covered both core 
ICU skills and COVID-specific content. The programme used interac-
tive training methods including simulation, video case discussion and 
hands-on practical skills teaching.
Objectives. This study has two objectives:
1)	 To describe the process of developing and delivering a tailored COVID-19 

training programme in the context of a global pandemic.
2)	 To analyse the training programme to generate a list of lessons learned.
Methods. We used a case study approach to obtain an in-depth 
appreciation of this complex intervention. A case study is an ‘empirical 
inquiry that investigates a contemporary phenomenon in depth and 
within its real-life context, especially when the boundaries between 
phenomenon and context are not clearly evident’1. Data was col-
lected using semi-structured interviews and participant observation.
Results. Our key findings were:
In-service training during the COVID-19 pandemic needs to be flexible, 
adaptable and based on a local needs assessment.
Delivering face-to-face training to ICU staff in the context of COVID 
raises infection prevention and control challenges but they can be 
overcome with careful planning.
ICU simulation training can be delivered easily and cheaply using 
actors and an electronic tablet ‘patient monitor’ in the absence of a 
high fidelity manikin.
The participants reported feeling ‘well supported’ and ‘cheered up’ 
by the training team and appreciated the element of international 
solidarity.
Conclusion. Our study highlights important learning points for the 
design and delivery of COVID-training in the setting of a large, busy 

ICU. It also has broader implications for the roll out of training in an 
emergency humanitarian context.
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Introduction. Patients with COVID-19 often required intensive care 
unit (ICU) admission due to the development of acute respiratory dis-
tress syndrome (ARDS). [1] Prone positioning can support the respira-
tory function in patients with severe ARDS although this therapy is not 
without risks like pressure ulcers (PU) in anatomical sites different from 
those typical of bedridden patients. [2].
Objectives. To report the prevalence of facial pressure ulcers associ-
ated with prone positioning in patients with COVID‐19 admitted to the 
ICU hub of a tertiary-level hospital in Lombardy (Italy).
Methods. All patients with laboratory-confirmed SARS-CoV-2 infec-
tion and subsequently admitted to ICU of Foundation IRCCS Ca’ 
Granda Ospedale Maggiore Policlinico (Milan), between February 
23 and June 30, 2020, were enrolled in this retrospective consecu-
tive case-series study. The recorded data included demographic and 
clinical characteristics of patients. PU development and staging were 
evaluated using the National Pressure Ulcer Advisory Panel (NPUAP).
Results. During the study period, the prevalence of patients with 
facial PU related to PP was 30.2%. A total of 28 pressure ulcers were 
recorded on the face. The most frequent NPUAP stage was stage II 
(67.9%, 23/28), followed by stage I (32.1%, 9/28). The stage III was not 
recorded on the face. The other results are summarized in the table.

Demographic and clinical characteristics

Age (mean, SD) 57.7 ± 11.0 BMI (mean, SD) 28.9 ± 4.6

Sex (male) 51 (81%) Braden score (mean, 
SD)

9.2 ± 1.7

ICU lenght of stay 
(days)

19.0 (11.0–45.5) SOFA score (mean, 
SD)

6.7 ± 3.1

Mortality (%) 29 (46%) Number of PP cycle 
(mean, SD)

3.5 ± 2.7

Conclusion. PP in patients with COVID‐19 was extensively used and 
related PU were a frequent event, especially on the face. As expected, 
the longer time spent in the PP and the greater number of PP sessions 
augmented the risk of pressure ulcers. Specifically nursing interven-
tions, in particular preventive measures, should be implemented to 
reduce the prevalence of this phenomenon.

Reference(s)
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Introduction. There is increasing interest in the nursing contribution 
to critically ill patients’ outcomes. Although some attempts have been 
made to conceptualize the nature of that contribution in pediatric set-
ting, no published or ongoing reviews have emerged to date. In order 
to advance the quality of care for pediatric critically ill patients, exist-
ing evidence need to be better utilized.
Objectives. This review aims to describe what is the state of art of the 
research in the field of Nursing Sensitive Outcomes (NSO) in the Pedi-
atric Intensive Care Unit (PICU), and to synthesize those outcomes that 
have been documented to date.
Methods. A scoping review was conducted, by following the frame-
work proposed by Arksey and O’Malley. Medline (via PubMed) and 
Cumulative Index to Nursing and Allied Health (CINAHL) electronic 
databases were searched in April 2020. In addition, the reference list of 
included articles was screened. Two researchers screened publications 
based on the following inclusion criteria: (a) articles that reported NSO 
on pediatric critically ill patients admitted in PICU, (b) both primary 
and secondary studies without methodology limits, (c) publications 
written in English (d) without time frame limitation.
Results. Of the 2,293 records, 60 fully met the inclusion criteria, and 
were included. Publications were mainly authored between 2014 and 
2020 (n = 42; 70.0%), and the majority (n = 30; 50.0%) was quasi-exper-
imental in design. 156 nursing sensitive outcomes have emerged, cat-
egorized in 75 items, and grouped in four domains following Doran’s 
classification (safety, clinical, functional and perceptual), and six sub-
domains (healthcare-associated infections [e.g., central line-associated 
bloodstream infection], critical incidents [e.g., pressure ulcers], gen-
eral health [e.g., length of intermittent mandatory ventilation], goal 
assessment and monitoring [e.g., pain], psychosocial dimension [e.g., 
delirium], and physical dimension [e.g., oral mucositis]). The most 
commonly reported outcome was PICU length of stay in 18 studies, 
followed by mortality in 14 and ventilator-associated pneumonia in 
eight studies. Clinical domain was the most researched, with a total 
of 82 outcomes reported. No outcome attributable to the perceptual 
domain has emerged.
Conclusion. A large heterogeneity of outcomes suitable to monitor-
ing nursing care in PICUs was found. The results also highlighted that 
some poorly developed areas needed improvement at the practice 
level. At organizational level, more robust administrative databases 
are needed to collect data at the bedside, and further research with an 
interventional approach will be helpful in producing more causal rela-
tionship between nursing activities and pediatric patients’ outcomes.
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Introduction. Intensive Care Unit (ICU) admission is a critical event 
that potentially affects the balance of the patient’s whole family. The 
ICU experience has been reported to trigger negative effects on the 
lives of family members, who are at increased risk for psychological 
symptoms. These symptoms can affect their ability as caregivers in 
ICU, thus having an impact on patients’ outcomes.
Objectives. The aim of this study was to investigate the lived experi-
ences faced by family members during the ICU-stay of their loved one.
Methods. A systematic review of qualitative studies with a meta-
synthesis was conducted. MEDLINE (PubMed) and the Cumulative 
Index to Nursing and Allied Health Literature (CINAHL) databases 
were searched between 2010–2020. The review methodology was 
guided by The Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) statement; and the Critical Appraisal Skills 
Programme (CASP) checklist was used to evaluate all included studies. 
Qualitative data synthesis was performed by using Sandelowski and 
Barroso’s technique.
Results. Out of 1,812 original publications, 15 fulfilled the inclusion 
criteria, with a total of 216 family members interviewed. Ten catego-
ries have emerged, grouped into seven themes: (1) “The experience 
of the family members”, (2) “The emotional experience of the family 
members”, (3) “The environment”, (4) “The health professional–fam-
ily–patient relationship”, (5) “The expectation of the family members”, 
(6) “The support for the family members”, and (7) “The need for the 
family members to be actively involved in care”. The most represented 
category was negative feelings (66.6%), followed by communication 
(60.0%), while the least widespread category was environmental fac-
tors (13.3%).
Conclusion. Findings suggest that family members have experienced 
the negative effects of the ICU-stay more keenly. Communication, 
closeness, support, hope and involvement in care were found to be 
key determinants in families’ experiences. Although nursing care in the 
early stage of a critical illness is less oriented to the concerns of family 
members, more efforts should be made by the health care profession-
als to improve a family-centered care approach within a framework of 
humanization of care.
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Introduction. Pulmonary injury from acute smoke inhalation is com-
mon in burns patients. Inhalation injury is a devastating complication 
in burns for up to one-third of patients and is a significant morbidity, 
increasing mortality by up to 20 times (Mercel et al., 2020; Dries and 
Endorf, 2013). Vigorous pulmonary toilet removes obstruction of the 
airway due to cast formation specific to the pathophysiology of inhala-
tion injury (Toon et al., 2010). There is limited evidence for the routine 
use of saline within general Physiotherapy practice (Pathmanathan 
et al., 2014) and the use of saline for smoke inhalation injury is mainly 
based on clinical reasoning and physiology to remove carbonaceous 
soot that is adhered to the airway mucosa. The aim of this study is to 
gain an understanding of current practices with the use of isotonic 
saline when treating ventilated, smoke inhalation patients in the 
intensive care unit (ICU) setting.
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Objectives. The aim of this survey is to establish an understanding 
of current physiotherapy practice for the use of isotonic saline when 
treating ventilated, smoke inhalation patients in the intensive care 
unit.
Methods. Between June–September 2020, all lead ICU physiothera-
pists of burns centres across the UK were invited via email to partici-
pate in an online anonymous survey of a combination of 9 closed and 
open questions.
Results. A response rate of 69.2% (9/13) was obtained. 55.5% (5/9) 
centres reported using a protocol to guide management. 66.6% (6/9) 
centres reported use of saline however in varying volumes as demon-
strated in Figure 1 below.
https://​esicm​lives​2021.​proce​ss.y-​congr​ess.​com/​Scien​tific​Proce​ss/​
Data/​40
Thematic analysis was completed and two key categories were iden-
tified; treatment modalities and frequency of review. Figure 2 below 
outlines treatment modalities.
https://​esicm​lives​2021.​proce​ss.y-​congr​ess.​com/​Scien​tific​Proce​ss/​
Data/​40/​199/​717/​bc847​7a8-​1fed-​4328-​83cb-​30376​f9574​a2/​Uploa​
ds/​Figure%​202%​20-%​20tre​atment%​20mod​aliti​es.​png
The study found that 55.5% (5/9) used a protocol to guide manage-
ment. Furthermore, 66.6% (6/9) used isotonic saline prior to suction-
ing as standard practice in the chest physiotherapy management of 
smoke inhalation injuries. Of the centres using isotonic saline, 83.3% 
(5/6) used pulmonary lavage as part of physiotherapy intervention, 
this equates to 55.5% (5/9) of centres overall. 44.4% (4/9) completed 
a regular review; two centres reported this as four hourly. The result 
of this consensus survey suggests saline use is an accepted prac-
tice in smoke inhalation injury management. This was found to be 
based on expert clinical opinion, established practice and an under-
standing that saline aids removal of carbonaceous soot. However, 
physiotherapy treatment modalities and frequency varied. The main 
limitation to this study was that the survey was only conducted 
within the UK and is not representative of all UK burns centres due 
to return rate. Future research could be extended to international 
burns centres.
Conclusion. This study aimed to establish a consensus on the use 
of isotonic saline in physiotherapy management of smoke inhala-
tion injuries in ventilated patients. A high percentage used saline 
instillation as a routine part of treatment and the majority of centres 
used a protocol to guide clinical practice. The use of saline in res-
piratory management remains a controversial treatment interven-
tion and there remains insufficient evident to support routine use 
(Pathmanathan et al., 2014). Future research comparing respiratory 
management in smoke inhalation injury with and without saline 
instillation would be beneficial to further develop physiotherapy 
best practice.
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Introduction. COVID-19 symptoms can linger for weeks or even 
months after the initial infection. This phenomenon has been dubbed 
“long covid” by some. Because the coronavirus primarily affects the 
lungs, one of the long COVID-19 breathing symptoms after initial 
recovery can be ongoing breathlessness. The key symptoms of COVID-
19 virus are cough, fever, breathlessness, anxiety, delirium and agita-
tion, but you may also have fatigue, muscle ache and headache.
Objectives. To find out the therapeutic effectiveness of diaphragmatic 
breathing with costal breathing exercises on C-19 patients.
Methods. DESIGN:
The study design was pre-test, post test experimental study design.
PARTICIPANTS:
Sixty subjects aged 30 to 55  years with C-19 patients were selected 
under purposive sampling technique and assigned into two groups 
with 30 subjects each, one group remained as control group and 
other group received diaphragmatic breathing with costal breathing 
exercises.
INTERVENTIONS:
The patients were instructed to perform diaphragmatic breathing with 
coastal exercises, four times each, three times a day for four weeks.
MAIN OUT COME MEASURES:
PEFR on Peak Flow Meter and dyspnea rating on Modified Borg Dysp-
nea scale were used for evaluation of both groups.
Results. Patients in the experimental group with diaphragmatic 
breathing and costal breathing exercises showed significantly better 
performance.
Conclusion. The author concluded that DBE with CBE improve the 
peak expiratory flow rate and reduce dyspnea level in C-19 Patients.
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Introduction. Patient safety has been gradually recognized, within 
the scope of health quality, with clinical error and management 
emerging in its various areas and, specifically, the notification of inci-
dents/adverse events. These events significantly impact the results in 
hospital health, and notification of them is considered one of the most 
efficient means of prevention.
Objectives. Improving the quality of health and safety of critically ill 
patients, through the introduction of a tool, adapted to the clinical 
context, of notification of Adverse events.
Methods. Running between December 2019 and March 2020 in a level 
III UCI, based on project work methodology, we introduced a closed 
adverse event notification system, within the intensive care depart-
ment, evidence-based, combined with the opinions and suggestions 
of the medical and nursing staff. Previous to the operationalization of 
the system, a situation diagnosis questionnaire was drawn up, used an 
online form, sought to obtain a sociodemographic and professional 
characterization of the target population (Doctors and Nurses) and to 
carry out a reliable and concrete assessment of the team’s knowledge, 
perception and experience in the use of notification systems. Insepara-
ble from the situation diagnosis questionnaire, the free and informed 
consent was obtained through the same online form.
Results. Of the 69 professionals of the multidisciplinary team, 82.6% 
(n = 57) consented to participate, with the consent and filling out the 
questionnaire, accounting for 79% (n = 42) of the total number of 
nurses and 94% (n = 15)) percentage of the Medical team, a sample 
that is considered significant and representative of the team. In view 
of the external constraints posed, only a sociodemographic and pro-
fessional characterization of the Nurses will be carried out. there is a 
significant percentage of Specialist Nurses (39%), mostly in Critical 
Care (57%) with a high heterogeneity in the nursing team with regard 
to professional experience (average = 12  years) and in intensive care 
(average = 9 years).
Previous training in risk management and patient safety is clear for 
most professionals (67%). In this context, greater knowledge (89%) 
and use (54%) of the adverse organization notification system of the 
Hospital Organization is highlighted in relation to the national sys-
tem for notification of adverse events (39% know but only 14% have 
already used it).
With regard to assessing the utility, ease of use and suitability of using 
the Hospital Organization’s adverse event reporting system and the 
national system, a 10-item Likert scale was used. Thus, there is a rea-
sonable assessment of the usefulness of the Hospital Organization’s 
adverse event notification system (average of 6.12, of 0–10) that is 
combined with a deficient assessment in the most operational items, 
ease of use and suitability for the clinical context, 3.96 and 4.38 respec-
tively. The low feedback rate of the notifications made (10%) is noted.
A tool proposal was built structured in 7 consecutive and sequential 
steps (Patient Identification, Incident Description, Incident Detection, 

Severity Rating, Procedures Performed, Improvement Proposal, Noti-
fier Identification), developed around 12 related axes (s) with the 
type (s) of adverse incident (s)/event (s) occurred. Fields of free com-
pletion were created in the various stages to supply the possibility 
of non-inclusion or inadequacy of the incident in the axes and / or 
in the options given or the possibility of adding relevant data to the 
notification that was not pre-contemplated. Likewise, the condition 
of anonymity was not considered mandatory, due to the possibility of 
obtaining more relevant information from the notifier, if he has identi-
fied himself.
Conclusion. It was possible and feasible to build a tool, in a closed sys-
tem within the Intensive Care Department, integrated in the hospital’s 
adverse event notification system.Thus, due to the declaration of the 
state of emergency and public calamity and the declaration, by the 
WHO, of Pandemic by SARS-COVID-19, it was not possible to follow 
the planning, previously outlined, in our clinical context, namely the 
collection and treatment of the notifications made, by the profound 
reorganization of the health organization, invalidating and delaying 
some of the planned activities. Likewise, when possible, they intend to 
move forward with delayed activities.
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Introduction. Prior to the Covid pandemic one third of NHS staff 
reported being unwell from work related stress. [1]. Recent surveys 
suggest only 54% of ICU nursing staff working during the pandemic 
report good well-being [2]. Poor staff mental health is associated with 
increased risk to patients and workforce shortages. Multi-level inter-
ventions (training and a positive working environment complemented 
by specialist support if needed) have been shown to be most effective 
in improving staff wellbeing.
Objectives. We set out to research and promote positive staff experi-
ences in Sheffield as a way to

https://doi.org/10.1093/intqhc/mzv100
https://doi.org/10.1016/j.ccm.2015.05.005
https://doi.org/10.1007/s00134-015-3968-x
http://web.ess.ips.pt/Percursos/pdfs/Revista_Percursos_15.pdf
http://web.ess.ips.pt/Percursos/pdfs/Revista_Percursos_15.pdf
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1.	 Support workforce recovery and mental health wellbeing
2.	 Encourage staff engagement as a marker of quality of patient care and 

staff recovery
Methods. Since March 2021 we have introduced Appreciative Inquiry 
(A) into critical care governance. AI is an approach focussing on 
strengths rather than deficits and is based on a 5D cycle [3]. (Figure 1).

As part of our discovery phase we have introduced a monthly ‘Shout 
Out’ to encourage staff to contribute positive written feedback about 
colleagues. Staff write positive comments on the working day and 
individuals they feel have helped them. Feedback is shared with the 
whole department to highlight the range and number of contribu-
tions. All nominations received are subsequently distributed to staff 
for use in revalidation portfolios.
Mortality and morbidity meetings have also been adjusted to allow for 
case presentations that meet the delivery and discovery aspects of AI 
by focussing on when good care delivery occurred in difficult circum-
stances eg facilitating organ donation during the pandemic. This ena-
bles staff to develop reflection within a positive supportive framework.
Results. The initiative has received overwhelmingly positive feedback 
from all staff groups in the department. Full data is not yet available 
on the impact of changes as this is an iterative, cycle approach but 
quantitative and qualitative feedback will be presented for the 2021 
meeting.
Conclusion. Simple primary level interventions promoting positive 
staff experiences and using appreciative inquiry techniques are cost-
effective outside of critical care. We believe developing a cycle of posi-
tivity within routine unit day to day functioning using an AI approach 
can provide a cheap, simple intervention to help support post pan-
demic staff recovery.
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Introduction. Critical Care Nursing is a highly skilled role and 
advances in intensive care medicine demand a variety of specialist 
skills from the critical care nurse to safely apply in-depth knowledge to 
practice. Transition to the critical care environment for new and rede-
ployed nurses is challenging due to the complex knowledge, skills and 
technical abilities that underpin safe and effective practice.
Objectives. We aimed to develop a visual learning tool to display 
complex information in a Manner that could be quickly consumed 
and easily understood. This aids comprehension, enhances quality of 
learning and retention of the material. We aimed to engage staff and 
encourage further information seeking. Displaying the ‘Cheat Sheet’ 
in prime position in the critical care area will allow staff to recognise 
when treatments are required and when deviations from normal val-
ues are evident.

Methods

We conducted an informal survey of new and redeployed staff, ask-
ing which areas of critical care they perceived to be most daunting. 
We used the Plan, Do, Study Act (PDSA) cycle to produce multiple 
iterations of the resulting infographic. After discussion with nursing, 
medical and wider multi-disciplinary team colleagues, we produced 
the final version, focusing on Cardiorespiratory and neurological 
principles.

Results. Extensive qualitative feedback has been universally positive 
and we have had significant interest from other Critical Care Units 
throughout the country hoping to emulate our success.Staff reported 
that patients are receiving treatment quicker due to the presence of 
the ’Cheat Sheet’. Electrolyte replacement is initiated promptly and 
early stages of delirium are picked up and treated appropriately. It is 
now being shared widely throughout the UK.
Conclusion. The infographic ’Cheat Sheet’ first and foremost 
enhances patient safety. To ensure equity of care delivery, it makes 
sense to strive for a critical care workforce that is trained to common 
standards, assuring quality of workforce across geographical bounda-
ries. This leads to an enhanced patient journey and can reduce length 
of stay. Nurses utilising the ’Cheat Sheet’ learn about the skills and 
knowledge needed to deliver safe high quality bedside care to the 
critically ill patient. Being able to involve and work closely with the 
multidisciplinary team to best meet the patient’s needs is essential to 
providing person centred care.
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Introduction. Intensive Care Unit (ICU) survival is frequently accompa-
nied by ICU acquired weakness, impaired mobility levels and reduced 
health related quality of life (1,2). The COVID-19 pandemic caused a 
sudden and unprecedented surge in ICU admissions for severe acute 
respiratory failure. Whilst stretching ICU capacity and resources to its 
limits, little was known about the pathophysiology, treatment or phys-
ical impact on the patient of COVID-19.
Objectives. To explore the impact of ICU admission on physical func-
tion in COVID-19 survivors.
Methods. A retrospective clinical review of patients admitted to ICU 
with a primary diagnosis of COVID-19 between March–April 2020 was 
conducted at a large London NHS Foundation Trust. Electronic clinical 
notes were reviewed, and the following data extracted: age, ethnicity, 
sex, BMI, duration of sedation, duration of mechanical ventilation, ICU 
length of stay (LOS) and hospital LOS. Physical impairment was based 
on the Intensive Care Unit Mobility Score (ICUMS) and defined as sig-
nificant (≤ 3), moderate (≤ 6), mild (≥ 7) or none (score of 10). Data 
were analysed using descriptive statistics and reported as absolute 
numbers, percentages (%) and median (range).
Results. 178 patient clinical notes were identified, 134 clinical notes 
were excluded as 56 died, 2 were incidental findings of COVID-19, 58 
had missing data due to paper notes or transfers in/out of the Trust 
and 18 were duplicate records. Forty-four patients were included in 
the final analysis; of which 26 (59%) were male, 13 (30%) white, age 
53.5 (25–78) years, BMI 28.2 (19.9–59.3), duration of sedation 9 (0–39) 
days, duration of mechanical ventilation 15 (0–61) days, ICU LOS 19 
(2–67) days and hospital LOS 38.5 (5–207) days.
98% of patients had ongoing physical impairment and rehabilitation 
needs at step down from ICU: 19 (43%) significant, 18 (41%) moder-
ate and 6 (14%) mild physical impairment. 84% had either a severe 
or moderate level of impairment defined as being unable to mobilise 
away from the bedspace (ICUMS ≤ 6).
At hospital discharge 57% of patients had residual physical impair-
ment and rehabilitation needs: 2 (5%) significant, 1 (2%) moderate, 22 
(51%) mild physical impairment.
Conclusion. These preliminary data suggest that ICU admission due 
to COVID-19 resulted in acute and long-term physical impairment 
and rehabilitation needs for individuals surviving COVID-19. Future 
research needs to explore if these data are representative of the 
national and global impact of COVID-19 and examine whether there 
are contributary factors to the degree of physical impairment experi-
enced by ICU COVID-19 survivors. Moreover, these data highlight the 
importance of having core outcome measures within the ICU so that 
we can fully understand the acute and long-term needs of individuals 
surviving ICU admission, to inform rehabilitation provision and health 
care policy.
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Introduction. Teamwork is an essential part of most nurses’ jobs. A 
combination of various characteristics, like team composition (skills 
mix) and staffing numbers determine team effectiveness. New tech-
niques and growing complexity of clinical care ask for a variety of nurs-
ing qualities and changes in the current skill mix. In the Netherlands, 
hospital nurses with various educational backgrounds often fulfil the 
same tasks. Despite calls for change, developing more agile and flex-
ible nursing teams is a lengthy and complex process. The COVID-19 
pandemic underscores the need for an efficient skill mix. Due to the 
enormously increased work pressure on Intensive Care Units (ICUs), 
hospitals called on other healthcare professionals to support the ICU 
staff. During the first COVID-19 wave in April 2020, set teams were 
forced to work in newly composed teams with new dynamics. This 
type of teamwork can be described as cross-boundary teaming or 
teaming.
Objectives. The aim of this study was to provide insight from a work-
place perspective into how teaming took place at ICUs in the Nether-
lands during the first COVID-19 wave. With these insights we aimed to 
describe lessons learned and to gain new knowledge on long-term 
team design in ICU nursing.
Methods. For this study 46 semi-structured interviews were con-
ducted from June to September 2020. Supervisors, ICU nurses and 
healthcare personnel in a supporting role were interviewed in five dif-
ferent hospitals. An abductive approach was employed and data were 
coded and converted into themes via thematic analysis.
Results. Three main themes emerged from the interview data: com-
mitment, teamwork and changing responsibilities. Within these 
themes the perspectives of the three groups of interviewees were 
shown. The acute crisis situation evoked strong feelings of solidarity 
and boundaries between healthcare professionals faded. This led to 
the opportunity to experiment with new ways of task and role divi-
sion. At the same time, changes in responsibilities led to conflict and 
a strong need for task demarcation arose. All three steps of teaming 
were identified and illustrated from different interviewee perspec-
tives. Interpersonal aspects and behaviors of successful teaming were 
also described.
Conclusion. Teaming took place at various ICUs during the first 
COVID-19 wave. Although the process of teaming was unplanned, 
positive results were seen. The lessons learned during the COVID-19 
crisis can be useful for future change processes. Increasing staff short-
ages and growing complexity of nursing care underscore the need for 
change. Teaming could be a promising way of organizing team work 
in nursing. However, interviewed healthcare professionals addressed 
several challenges. Many hands do not necessarily make light work. 
To cope with current and future challenges, it is essential that nurses’ 
expertise and strengths are being used to the fullest.
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Introduction. The recent COVID19 pandemic has placed an unprec-
edented strain in healthcare systems across the world. In such 
challenging times, it is a timely reminder that the delivery of high-
quality care is dependent upon the availability of trained staff. How-
ever, such delivery of care has traditionally been the remit of doctors 
and nurses, supported by other allied healthcare professionals such 
as physiotherapists and dietitians. The Advanced Critical Care Prac-
titioner (ACCP) is unique in that it is relatively novel outside of the 
USA and UK. Given the challenges of staffing (made more acute by 
COVID), we aimed to see if this dogma can be challenged.
Objectives. To assess the effectiveness and safety of ACCPs after 
having recieved Faculty of Intensive Care Medicine (FICM) accredi-
tation in the delivery of intensive care services in a tertiary-level, 
teaching hospital in the UK.
Methods. A triangulation exercise, using qualitative and quan-
titative measures simultaneously, to assess the work output and 
response to the introduction of ACCPs. Quantitative data was cap-
tured over 4  weeks to identify the various clinical roles provided 
by the ACCPs on a shift-by-shift basis. These included the transfer 
of patients, insertion of vascular access, patient stabilisation etc. A 
multi-disciplinary questionnaire was designed to assess the experi-
ences, attitudes and interactions of other colleagues who came into 
contact with the ACCP team.
Results. A total of 11 ACCPs were introduced into the critical care 
team. Analysis of the ACCP clinical duties highlighted that they are 
involved in the provision of critical care both within and outside 
the ICU (e.g. Emergency department).The majority of their work 
involved clinical review of sick patients as well as the establishment 
of central venous and arterial access for higher level of monitoring/
care.

During this period, the majority of patient transfers (CT scans, transfer 
from ward to ICU) were performed without immediate, doctor supervi-
sion. 70% were independent and 30% were supervised.

The survey highlighted the fact that the majority of established ICU 
staff interact with ACCPs on a regular basis with universally positive 
feedback.
Conclusion. The COVID pandemic is a timely reminder and an oppor-
tunity to address the shortage of trained specialist in ICM and evaluate 
the way we work and deliver care. Introducing ACCPs into our critical 
care workforce in 2019, we have demonstrated that they are both safe 
and effective in the provision of intensive care across the entire hos-
pital setting and complement existing healthcare roles. The reduction 
in workload on doctor/nurses time on common task such as patient 
transfer and venous access means that resources can be more appro-
priately re-allocated.

Reference(s)
1.	 Advanced Critical Care Practitioner Membership | The Faculty of Intensive 

Care Medicine [Internet]. 2020 [cited 2020 Feb 23]. Available from: 
https://​www.​ficm.​ac.​uk/​membe​rship/​advan​ced-​criti​cal-​care-​pract​ition​
er-​membe​rship

2.	 Curriculum | The Faculty of Intensive Care Medicine [Internet]. [cited 2020 
Nov 23]. Available from: https://​www.​ficm.​ac.​uk/​accps/​curri​culum

001225 
VEMO: An Innovative Robotic Device for Early Mobilization 
in the Intensive Care Unit
M. Egger1; M. Steinböck1; V. Huge2; F. Müller3

1Research Department, Schön Klinik Bad Aibling, Bad Aibling, Germany; 
2Anesthesiology and Intensive Care, Schön Klinik Bad Aibling, Bad Aibling, 
Germany; 3Neurology, Schön Klinik Bad Aibling, Bad Aibling, Germany 
Correspondence: M. Egger
Intensive Care Medicine Experimental 2021, 9(1): 001225

Introduction. Early mobilization in the Intensive Care Unit (ICU) has 
been shown to be safe and effective, but is also highly elaborate and 
time consuming, thereby limiting its frequent realization (1,2). The 
new robotic device VEMO (Reactive Robotics, Munich, Germany), is the 
first robot especially developed for implementation in the ICU. It ena-
bles innovative early mobilization by verticalizing patients combined 
with step-like leg movements applied directly in the patient´s bed. 
Thus, no dangerous and resource intensive transfer onto a therapy 
device is needed and verticalization is highly simplified.
Objectives. Evaluating feasibility and safety of the VEMO in a neuro-
logical ICU and early rehabilitation setting.
Methods. The VEMO is currently assessed in a pilot project in early 
rehabilitation and the ICU at Schoen Clinic Bad Aibling, Germany. Ther-
apies are conducted by a team of trained nurses and physiotherapists. 
Patients with neurological diseases and stable cardiovascular and 
neurologic conditions as well as patients undergoing weaning from 
mechanical ventilation are eligible for VEMO therapy.
Results. In the early rehabilitation setting, in 5 tracheotomized 
patients with severe disorders of consciousness (mean age 
57.2 ± 11.8  years, 2 female) a series of 6 VEMO therapies per patient 
was administered. Patients responded well to the therapy, partly 
improved oxygen saturations or were more awake. Mean therapy 
duration was 17:35 ± 04:39  min, mean verticalization angle was 
49.0 ± 8.6°, mean amount of steps was 535 ± 150. Therapy prepara-
tion took 10–20 min.Within the applications in ICU, VEMO therapy was 
accepted very well by ICU staff and patients and no adverse events 
occurred. VEMO therapy was conducted in patients during mechani-
cal ventilation (tracheal cannula) as well as in spontaneously breathing 
patients within the weaning process. Central venous catheters, inva-
sive arterial line devices as well as breathing hoses did not interfere 
with the VEMO therapy. In case of an emergency, treatment can be ter-
minated within seconds.

https://www.ficm.ac.uk/membership/advanced-critical-care-practitioner-membership
https://www.ficm.ac.uk/membership/advanced-critical-care-practitioner-membership
https://www.ficm.ac.uk/accps/curriculum


Page 201 of 260 ﻿ICMx  2021, 9(Suppl 1):50
	

Figure  1: VEMO therapy with a ventilated patient after double lung 
transplantation.
Conclusion. The VEMO offers a safe early robotic-based mobilization 
in critically ill patients within the ICU. Verticalization can be realized 
with minimal time and staff resources, thus a high frequency of early 
mobilization seems achievable. Further evaluation comparing VEMO 
therapy to standard mobilization in the ICU needs to be performed in 
future trials.
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Introduction. The ideal type of maintenance fluid for paediatric 
patients lacks high level evidence. The shift from hypotonic to iso-
tonic fluids has been adopted in many units following widespread 
concern regarding hyponatraemia.(1) However, with the use of 
0.9% saline, comes an excess chloride load. Hyperchloraemia can 
result in metabolic acidosis and hyperchloraemia has been shown 
to increase risk of acute kidney injury (2,3) and mortality (4). Using 
balanced crystalloids has been shown to reduce the incidence of 
hyperchloraemia. (5) In our quaternary paediatric intensive care 
unit, our maintenance fluid practice changed in February 2017 with 
a new guideline recommending the use of Plasma-Lyte 148 over 
0.9% saline for standard maintenance.

Objectives. Our primary aim was to assess if the practice change led 
to a reduction in episodes of hyperchloraemia. Our secondary aim 
was to review whether peak chloride levels were reduced.
Methods. Metavision electronic medical records were searched 
for all patients admitted to Paediatric Intensive Care Unit (PICU) 
over 3 time periods 1) between 01/12/2016–31/01/2017 (group 
2016, pre-change), 2) 01/12/2017–31/01/2018 (group 2017) and 3) 
01/12/2019–31/01/2020 (group 2019). Patients who had an episode 
of hyperchloraemia (Chloride > 107  mmol/L) were included. Patients 
who had hyperchloraemia on admission, which normalised within 
24 h, or did not receive IV maintenance fluids in PICU were excluded. 
Data was gathered for patient demographics, length of stay, admission 
diagnosis, type of maintenance fluid prescribed and whether they were 
post-operative including post-operative from cardiac bypass surgery. 
Statistical analysis was completed using Microsoft Excel and R Studio.
Results. Following the introduction of Plasma-Lyte 148, the relative 
risk reduction of a patient having an episode of hyperchloraemia 
was 1.58 (95% CI 1.28–1.95). Incidence of hyperchloraemia over the 
year groups is shown in Table  1. There was a statistically significant 
reduction in the incidence of hyperchloraemia after the introduction 
of Plasma-Lyte 148 (χ2 = 17.6629 p =  < 0.005). Mean chloride levels 
in those with hyperchloraemia also reduced. In group 2016 mean 
chloride level (95% CI) was 114.94 mmol/L (113.67, 116.21), in group 
2017 it was 113.90 mmol/L (112.71, 115.09) and in group 2020 it was 
113.22  mmol/L (111.8, 114.6). A linear regression analysis account-
ing for confounding variables demonstrated a statistically significant 
reduction in the peak chloride level in those patients with hyperchlo-
raemia with a reduction in chloride levels in group 2017 and group 
2019 by -1.85  mmol/L (p =  < 0.05) and -1.89  mmol/L (p =  < 0.05) 
respectively.
Table 1. Hyperchloraemia over year groups

Year Group 
(n =)

Group 2016 
(n = 150)

Group 2017 
(n = 161)

Group 2019 
(n = 148)

% of hypechlo‑
raemia (n =)

53.3% (n = 83) 36.6% (n = 59) 33.1% (n = 49)

Mean Chloride 
mmol/L (95% 
CI)

114.94 (113.67 
to 116.21)

113.90 (112.71 
to 115.09)

113.22 (111.9 to 
114.6)

Conclusion. Introduction of Plasma-Lyte 148 as maintenance fluid 
reduced the incidence of hyperchloraemia in our PICU. Where hyper-
chloraemia occurs, the overall chloride value is also significantly lower.
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Introduction. Injury is a leading cause of morbidity and mortality 
among children. Approximately 4% of injured children require hospital 
admission. The most critically injured will require admission to the pedi-
atric intensive care unit (PICU), with high morbidity, while up to 17% of 
children discharged with a moderate to severe disability.
Objectives. The purpose of our study was to determine the epidemiol-
ogy of death in our in a 7-bed PICU based in a University Hospital regard-
ing trauma patients.
Methods. In this observational study, we retrospectively analyzed the 
characteristics of all the pediatric trauma patients, who died during 
their hospitalization in our Level III mixed PICU, in our University Hospi-
tal, during the last 5 years (1st January 2016–31th March 2021). The data 
collected included demographic profile, diagnosis admission, cause of 
death, length of stay and severity scores, such as PediatricRisk of Mortal-
ity (PRISM) III-24 and Pediatric Logistic Organ Dysfunction PELOD score. 
The study was conducted in our 7-bed pediatric intensive care unit 
(PICU) in a university hospital responsible for children not only from our 
island but from all the Southern islands of our country.
Results. From 758 PICU admissions during this 5  years period, we 
retrospectively identified 6 pediatric trauma patients, among total 90 
children with trauma or accident, who died during their hospitaliza-
tion in the PICU (0.67%). The leading causes of death were traumatic 
head injury (only) (50%), multiple injuries (33.3%) and drowning 
(16.7%). The median age was 7.5 years (min 0.5, max 14) and it mainly 
concerned male patients (male:female = 4:2). The median length of 
stay of children who died in our PICU was 20 days. According to PRISM 
III-24, the median score of predicted mortality of these 6 patients who 
died was 68.45%. According to PELOD score the median score of pre-
dicted mortality was 52.5%.
Conclusion. Traumatic head injury was highly represented in our PICU 
but overall mortality was relatively low.
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Introduction. The severe acute respiratory syndrome coronavirus-2 
(SARS-CoV-2) pandemic has posed as a challenge to public health 
globally ever since it first emerged in Wuhan, China in December 2019. 
The virus was initially described to cause mild to asymptomatic infec-
tions in the pediatric age group except in children with underlying co 
– morbidities. However, from April 2020 onwards, several case series 
emerged about a mysterious hyperinflammatory syndrome akin to 
Kawasaki disease, Toxic Shock Syndrome and Macrophage Activation 

syndrome from UK [1–3], Italy [4], USA [5,6] France [7] and India [8]. 
The affected children had evidence of previous exposure to COVID 19 
infection (3–6 weeks back), were premorbidly healthy, of school age to 
adolescents and presented with fever and predominant gastrointestinal 
symptoms. These reports prompted societies and public health agen-
cies such as RCPCH (Royal College of Paediatrics and Child Health) [9], 
WHO[10] and CDC[11] to issue worldwide alerts and surveillance defini-
tions in order to facilitate early detection and management of this post-
infectious multi-inflammatory syndrome. These criteria focussed on the 
early detection of the inflammatory cascade leading to multi -organ 
failure. However, in tropical countries, in settings where certain rapid 
diagnostics may not be immediately available—these definitions may 
be inclusionary of several exanthematous infections with multi organ 
dysfunction often encountered in these regions.
While the epidemiology of this entity is still evolving, studies till date 
collectively report 68% of MIS patients require Intensive care unit 
admissions, 31% require ventilation, 4% need salvage therapy as 
ECMO and a mortality rate of 1.5% [2–5,12]. To, the best of our knowl-
edge, data from Asian countries on this aspect is still scarce8, [13–15]. 
We present here, our case series of 17 critically ill children with severe 
MISC, all of whom were seropositive for SARSCOV 2 Antibodies. Due to 
the public health emergency and severe shortage of beds, several ICUs 
were designated as COVID ICUs. As our ICU was a non-COVID facility, 
we referred all SARSCOV 2 RTPCR positive cases to COVID designated 
hospitals and our cohort comprises of severe seropositive MISC only. 
We describe the clinical, laboratory data and echocardiographic find-
ings and plot the variation in longitudinal trends over first 48 h among 
survivors and nonsurvivors.
Objectives. We aim to describe our experience in terms of clinical and 
laboratory attributes in children with Multi – inflammatory syndrome 
in children temporally related to COVID-19 (MISC).
Methods. Our PICU is a 12 -bedded unit of a tertiary care children’s 
hospital in Eastern part of New Delhi, the capital of India. All children 
with Kawasaki like or Dengue like illness or suspected MIS-C, that 
required intensive care unit admission were evaluated based on the 
MIS-C diagnostic algorithm currently being followed in our PICU (Flow-
chart 1). We prospectively collected data of children (aged ≤ 12 years), 
admitted to PICU between May 1, 2020 and January 31, 2021, fulfilling 
the case definition of MIS-C published by World Health Organization 
(WHO) or Centre for Disease Control (CDC) [10,11].
Results. Between 1st May, 2020 and 31st January, 2021, 365 patients 
were admitted to the PICU, out of which,34 patients were referred with 
clinical suspicion of MISC. Seventeen cases met criteria for MIS-C as per 
WHO/CDC Classification of which six patients expired (see Flowchart 2). 
Majority of MIS-C patients were males (64.7%). All our patients were 
SARSCOV 2 antibody positive and SARSCOV2 RT PCR negative. The clini-
cal and demographic variables are shown in Table  1. The median age 
of the children was 4 years (range between 1 year 6 months to 8 years). 
All patients were previously healthy with no previous co- morbidity. The 
median duration of symptoms were 7  days (IQR 6, 10). The most com-
mon symptom was high grade fever present in all 17 cases followed by 
rash and conjunctival redness present in 12 (70.6%) cases each. Gastro-
intestinal symptoms such as diarrhoea and vomiting were present in 
8 (47%)caseswhereas abdominal pain was present in 7 (41.1%) cases. 
Among those patients with shock at anytime during PICU stay (n = 13), 
majority—9 children (69.2%) were Kawasaki Disease (KD) phenotype. 
These 9 children did not meet criteria for classical KD.
Lab markers (see Table 2):
Neutrophilia at admission and then at 48 h of PICU entry was seen in 
(12/17, 70.5%) and (8/17, 47.05%) respectively. Only 4 (23.5%) patients 
had lymphopenia at admission. Neutrophil to lymphocyte ratio (NLR) 
was more than 5 in (4/17, 23.2%) children with MIS-C. Plotting the 
trends of laboratory investigations within the first 48  h of admission 
among survivors and nonsurvivors (Figure  1 a–c) depicted, higher 
median LDH [488.5 (349.38, 627.61) vs 6670 (4316.4, 17,656.81)]IU/L, 
median creatinine [0.65 (0.41, 0.89) vs 0.93(0.24, 1.62)]mg/dl, median 
AST [95.8 (14.2, 177.5) vs 2476.16 (232.5, 5184.8)]IU/L in nonsurvivors. 
Children who presented with myocardial dysfunction had higher 
median Ferritin (ng/ml) [1506.24 (230.8, 3243) vs 348.5 (176.06)], 
median CRP (mg/L) [217.6 (128.1, 307.1) vs 137.84 (378, 237.8)] and 
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median LDH (IU) [1152.2 (441.5, 2745.1) vs 806.3(47, 1565.6)] (see 
Fig. 2). In terms of inflammatory markers (see Table 4), median C- reac-
tive protein (mg/L) showed serial reduction in levels—at admission 
[median/IQR) was 210 (132.6, 246.9)] whereas at Day 3, it dropped to 
52.3 (42, 120). Procalcitonin (ng/ml) level (median/IQR) at admission 
to PICU was 6.35 (0.77, 50.02). Other investigations demonstrated, 
Ferritin at admission (n = 12), (Median, IQR) was 690 (203, 1324), LDH 
at admission and 48  h (n = 12) (Median, IQR) was 505 (229.5, 1032) 
and 1391 (525, 15,000) respectively. Despite a mean D- dimer (ng/ml) 
(n = 7), 5093.85 (1991.65) only 5 patients were prescribed Aspirin and 
none were given anticoagulants, due to high rates of DIC and active 
mucosal and gastrointestinal bleeding.
Organ dysfunction:
Myocardial dysfunction was most frequently encountered (12/17, 
70.5%), followed by acute kidney injury (10/17, 58.8%) and encepha-
lopathy (9/17, 52.9%). Acute respiratory distress syndrome was seen in 
only 5 (29.4%) cases. 6 (35.3%) cases required noninvasive ventilation 
whereas invasive mechanical ventilation was required in 11(64.7%) 
cases due to respiratory failure. Tachyarrhythmias were seen in 8/17 
cases—most common being narrow complex tachycardia, diffuse 
ST segment changes (ST elevation/depression) followed by low volt-
age complexes in all leads. Median Troponin I (ng/ml) in patients with 
cardiac dysfunction (n = 8) was 0.11 (0.03, 0.35). Echocardiogram was 
performed in 8 patients with myocardial dysfunction, after stabilisa-
tion of acute state—mean ejection fraction was 62.25% (8.13) and 
only 1 patient had ejection fraction less than 50%. Median Z scores 
(n = 6) of Left Anterior Descending artery, Right Coronary artery and 
Left Coronary artery were as—2.45 (1, 5.3), 2.69 (0.74, 7.82) and 2.32 
(1, 4.4) respectively. Two patients were reported to have left anterior 
descending coronary artery aneurysms, and 2 children had right coro-
nary artery aneurysm (z score 2.5 or greater).
Treatment:
13 patients were on vasopressors for shock. 10 (58.2%) patients of 
MIS-C were administered Intravenous Immunoglobulin (IvIg) whereas 
steroids (intravenous/oral) was given in 12 cases (70.5%). Aspirin was 
prescribed in 5 children (29.4%), while only 2 patients received IL—6 
inhibitor (Tocilizumab) [received 2 doses] and both survived.
Conclusion. With our case series we wish to highlight the pattern of 
clinical and laboratory features in a cohort of MISC—seropositive for 
SARSCOV2 antibody. We suggest refining the spectra of phenotypes 
of MIS-C for tropical countries keeping other exanthematous infec-
tions that present with fulminant myocarditis and refractory shock in 
perspective.
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Introduction. Studies evaluating mortality rates in Paediatric Inten-
sive Care Units (PICUs) across South-East European countries are lack-
ing. The purpose of our study was to determine the epidemiology of 
mortality in a 7-bed PICU based in a University Hospital.
Methods. We retrospectively collected data from paediatric patients 
died during their stay in Level III mixed PICU, University Hospital from 
January 2016 to March 2021. The data collected included demo-
graphic profile, diagnosis at admission, cause of death, length of stay 
and severity scores, Pediatric Risk of Mortality (PRISM) and Pediatric 
Logistic Organ Dysfunction (PELOD) score.
Results. Out of 758 admitted children during this 5-year period, 213 
(28,1%) were day-care clinic patients and were excluded. From the 
remaining 545 patients, crude mortality was 5,32% (n = 29), males 
were 328 (60,2%), with no statistical significance concerning age 
or sex. The median age was 5 (1,5–11,5) years and median length of 
PICU stay was 4 (2–10) days. Mortality rate was found higher in infants 
(6,03%) and adolescents (7,89%) without reaching statistical signifi-
cance. Mortality was not associated with the length of stay of children. 
The leading admission diagnoses of non-survived children were sep-
sis (31%), trauma (17%), neurological disorders (17%) and malignan-
cies (14%). Mortality was significantly associated with co-morbidities, 
severity of critical illness, and the need for mechanical ventilation (all 
p < 0,001). PELOD predicted mortality (%) was 87 (23–99) for the non-
survived children vs 0,1 (0–6) for the survived children and PRISM pre-
dicted mortality (%) 83,7 (32,5–94,5) vs 0,05 (0–7,6) respectively.
Conclusion. Mortality rate in critically ill paediatric population 
remains low. Risk factors for mortality were co-morbidities, the need 
for mechanical ventilation and clinical severity. Sepsis and trauma are 
major factors for paediatric mortality, yet preventable.
Paediatric clinical severity scores are useful tools for the prediction of 
in-hospital deaths of children and can help clinicians to identify high-
risk patients with poor prognosis.
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Introduction. Refractory (RSE) and super-refractory status epilepticus 
(SRSE) are challenging neurologic emergencies in childhood, associ-
ated with high morbidity and mortality. 1,2 The role of magnetic reso-
nance imaging (MRI) in investigating brain pathology associated with 
RSE and SRSE is of particular importance.
Objectives. The aim of this study was to record the MRI findings in 
children hospitalized in PICU with SE, with emphasis on possible cor-
relations between qualitative or quantitative MRI characteristics and 
clinical-laboratory data, SE types and etiological factors, prognostic 
indicators and outcome.
Methods. PICU patients with different types of SE were enrolled dur-
ing 2009–2020. MRI quantitative parameters like diffusion values in 
ADC maps and the signal intensity in regions of interest (ROI) in FLAIR 
sequences were measured. The absolute (δROI) and percentage (κ) dif-
ference in signal intensity between the qualitatively abnormal and the 
contralateral normal cortex were calculated.
Results. The study included 5 children (12.5%) diagnosed with SE, 
19 with RSE (47.5%) and 15 with SRSE (37.5%). Out of 40 patients, 18 
had normal MRI (45%), 14 (35%) abnormal with peri-ictal abnormali-
ties and 8 (20%) abnormal without peri-ictal abnormalities. Mean age 
differed significantly between seizure type (SE 0.83 vs. RSE 3 vs. SRSE 
8 years; p = 0.023). FIRES was the most common final diagnosis (28.6%) 
in children with abnormal MRI with peri-ictal abnormalities followed 
by NORSE (21.4%) and autoimmune disease (21.4%), while genetic 
abnormalities (75%) were found in children with abnormal MRI with-
out peri-ictal abnormalities. Regarding MRIs, detection of hyperinten-
sity in FLAIR, compared to T2-w sequence was more common in the 
group of patients with peri-ictal abnormalities. PICU outcome was 
associated with FLAIR hyperintensity of the basal ganglia (p = 0.012), 
the hippocampus (p = 0.025), the brainstem (p = 0.026), the corpus 
callosum (p = 0.026), or the parietal (p = 0.024), frontal (p = 0.003) and 
occipital cortex (p = 0.003). Regarding the quantitative measurements, 
there was a correlation (p = 0.031) between signal intensity values in 
FLAIR at the right hippocampus (transverse plane) and outcome. The 
highest intensity values were associated with unfavorable outcome 
(361 ± 9.9 in the mortality group vs. 327 ± 23.3 in survivors). The mean 
value of κ in normal MRI was 5%, while in abnormal peri-ictal MRI the 
mean value of κ was 16% higher than the optically normal cortex.
Conclusion. Peri-ictal abnormalities are frequently seen in MRIs of 
children with SE, especially those with SRSE diagnosed with FIRES, 
NORSE or autoimmune disease. Signal intensity values in FLAIR at the 
right hippocampus are associated with outcome.
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Introduction. A special group of "Long-Stay" ICU patients (LSPs) has 
been recognized in recent years. Moreover, little is known about the 
degree of hypercatabolism and muscle mass loss of LSPs. Recent stud-
ies have highlighted the urea: creatinine ratio (Ur/Cr) as a reliable indi-
cator of the catabolic state of patients with severe illness or trauma. 
Τo date, the nutritional/metabolic status and caloric/protein needs 
of pediatric LSPs and their possible prognostic importance have not 
been studied.
Objectives. The primary aim of this study is to identify early risk fac-
tors for LSPs, and to assess whether the PICU length of stay (LOS) 
differs significantly among different diagnoses and age categories. 
A secondary aim is to compare the longitudinal caloric and protein 
coverage of LSPs with the age-recommended energy protein needs of 
PICU patients, in line with recent guidelines.
Methods. This is a retrospective study of LSPs (LOS of more than 
14  days) who were hospitalized in PICU during the period of 2009–
2020. A number of short-stay patients (SSPs) (LOS of less than 14 days) 
was used as a control group. Patients’ clinical, laboratory characteris-
tics, disease severity scoring systems (PRISM, PeLOD, TISS), as well as 
their energy and protein intake during hospitalization were recorded.
Results. A total of 249 patients were included in the study, of whom 
134 were LSPs and 115 SSPs. LSPs were malnourished with a mean 
weight z-score of -0.45 (p = 0.001) and had greater severity of illness 
based on PRISM, PELOD and TISS (p < 0.001), more comorbidities 
(p = 0.013), and more re-admissions compared to SSPs (p = 0.004). 
LSPs also had a higher risk for ARDS, sepsis (p = 0.065) or multiple 
organ dysfunction syndrome (p = 0.011), and higher mortality rates 
than SSPs (13.4% vs. 3.5%, p = 0.004). LSPs were given more calories 
and proteins than SSP (p = 0.035), but neither group reached the 
recommended by ESPNIC or ESPEN daily caloric (Schofield equa-
tion) or protein coverage recommendations. The energy balance was 
less negative (−  10.9 ± 22 vs. −  16.3 ± 21  kcal/kg/day, p = 0.165), and 
the administered calories higher in LSPs compared to SSPs (36 ± 25 
vs. 26.7 ± 24  kcal/kg/day, p = 0.045). The proteins administered in 
LSPs were only marginally higher compared to SSPs (1.45 ± 1.2 vs. 
1.39 ± 0.9  gr/kg/day, p = 0.793). An increasing trend (26%) per week 
was observed in the ur/cr ratio in LSPs (7th day, 60.2 ± 30 vs. 51.9 ± 37, 
p = 0.45). Malnutrition (p = 0.005), multi-organ failure (p = 0.034), and 
mechanical ventilation (p = 0.006) were associated with the probabil-
ity of long-term hospitalization. PRISM and PELOD scores (p = 0.001), 
mechanical ventilation duration (p = 0.001) and PICU LOS (p = 0.02) 
were all strong predictors of mortality.
Conclusion. LSPs are malnourished with higher morbidity and mortal-
ity compared to SSPs. Since hyper-catabolism due to severe disease 
cannot be avoided despite aggressive intestinal feeding regimens, 
new protocols are required to support the increased metabolic needs 
of LSPs.
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Introduction. We hypothesised that babies born during Obstetric 
HDU (oHDU) admission, (when the mother is unwell enough to be in 
oHDU), would be more likely to need Neonatal ICU (NICU) than those 
delivered before admission, (when the mother was well or not unwell 
enough to be in oHDU).
Methods. Admissions to our oHDUs are recorded in the Scottish Inten-
sive Care Society Audit Group Wardwatcher (WW) database. Require-
ment for NICU was recorded within WW for Princess Royal Maternity 
from 11th May 2016; for Queen Elizabeth University Hospital from 2nd 
March 2017. Information governance and ethical approval gained. 
Data was exported from WW 10th January 2020. Admissions within 
two calendar days of delivery were included. Analysis of the 977 
maternal admissions was performed using R and Excel.
Results.

Conclusion. There is large difference between NICU requirements 
between babies born to mothers already unwell enough for oHDU 
compared to those that are not. Chi-squared p < 0.001. Considering 
maternal admission as a predictor gives the low sensitivity of 33% but 
a good specificity 88%, positive predictive value 49% and a negative 
predictive value 80%. We recommend the presence of neonatal sup-
port for deliveries to patients receiving oHDU level care. Whilst realis-
ing that numerically more babies needing NICU are born to mothers 
entering HDU after their birth.
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Introduction. The purpose of this study is to determine the content 
of the major carbohydrate metabolism in patients with acute surgical 
pathology, depending on the age after administration to general anes-
thesia patients.
Objectives. The aim of this study is to determine the content of the 
main indicators of carbohydrate metabolism in patients with acute 
surgical pathology depending on age after the application of general 
anesthesia to patients.
Methods. The study of 130 patients was conducted in surgical depart-
ments of different profiles at the Kharkov City Clinical Hospital for 
Emergency and Emergency Medical Services. prof. A.I. Meshchaninov. 
Surgery was performed under conditions of general multicomponent 
anesthesia with artificial ventilation using propofol and fentanyl.
The patients were divided into three groups, respectively: 1 group 
(n = 46)—young patients (18–43  years); mean age 30.1 ± 1.0  years, 
24 people, 22 women. Group 2 (n = 43) were middle-aged patients 
(44–59  years); mean age 49.3 ± 5.1  years, 18 males, 25 females. 
Group 3 (n = 41)—elderly patients (60–80  years); mean age 
74.4 ± 6.1  years, 22 people, 19 women. According to the purpose 
and objectives of the study, the blood biochemical markers of car-
bohydrate metabolism—glucose, pyruvate and lactate content—
were determined in patients’ blood.
Results. The absence of changes in the content of this indicator in 
the blood of patients of the young age group indicate that humoral 
mechanisms of regulation of the content of this monosaccharide, 
which is necessary for the energy supply of the processes of vital 
activity of the organism, are functioning at a sufficient level to 
ensure glucose homeostasis. Hyperglycemia in patients of this age 
group before surgery and in the first week after anesthesia and sur-
gery may be caused by an increase in the blood stress hormones: 
adrenaline, cortisol. Regarding the monitoring of carbohydrate 
metabolism—blood glucose in elderly patients, they have hypergly-
cemia in all periods of the study. A month later, it practically returns 
to the values ​​before surgery.
Conclusion. Studies of anaerobic glycolysis metabolites such as 
pyruvate and lactate in the serum of patients of different age groups 
revealed certain changes in these indicators, the severity of which 
was dependent on age and duration after anesthesia and surgery.
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Introduction. Delirium is common, affecting up to 50% of ortho-
paedic surgical patients. It leads to increased mortality, morbidity 
and cost to the hospitals. A tool currently validated in critical care 
patients that predicts risk of developing delirium is the ‘E-PREDE-
LIRIC’ score. It is an enhanced version of the PREDELIRIC delirium 
prediction score for critical care patients, where E stands for “early”. 
It involves nine parameters: age, history of cognitive impairment, 
history of alcohol abuse, blood urea nitrogen (BUN) at time of 
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admission to critical care, admission category, urgent admission, 
mean arterial pressure (MAP) at the time of critical care admission, 
use of corticosteroids, and respiratory failure. These parameters are 
routinely collected in the emergency department and other areas of 
urgent admission, so it is worth investigating the validity of this tool 
in other settings, for instance orthopaedic surgical patients.
Objectives. To assess pre-operative delirium risk in emergency 
orthopaedic trauma surgical patients.
To measure rates of delirium in these patients.
To undertake initial validation of the E-PREDELIRIC delirium predic-
tion tool in orthopaedic surgical patients.
Methods. Patient data from two surgical categories were collected 
prospectively over a 4-week period in February 2021 from a Lon-
don Trust consisting of two teaching hospitals. Eligible patients 
(≥ 18  years, orthopaedic surgery in the Emergency Orthopaedic & 
Trauma or NCEPOD surgical list, operation date from 1st–28th Feb-
ruary) were identified, and their patient notes were utilised to retro-
spectively calculate their EPREDELIRIC score. Their notes were then 
reviewed to assess for development of delirium postoperatively, 
either with a definitive diagnosis or with descriptors in the entries 
(confusion, agitation, aggression, fluctuation in cognition). The rates 
of development of delirium were compared against the EPREDE-
LIRIC score to assess the sensitivity and specificity of the score.
Results. From 71 patients identified (31 males—40 females, mean 
age = 72  years), 17 (23.9%) developed delirium post-operatively. 
The average E-PREDELIRIC score calculated was 35.8% (min = 5%, 
max = 75%).

EPREDELIRIC% Sensitivity Specificity PPV NPV FP FN

> 30 1 0.56 0.42 1 24 0

> 40 0.82 0.83 0.61 0.94 10 3
> 50 0.71 0.93 0.75 0.91 4 5

> 60 0.53 0.97 0.82 0.87 2 8

PPV = Positive Predictive Value, NPV = Negative Predictive Value, 
FP = False Positives, FN = False Negatives.
From analysis of the results, it seems that for the specific cohort, the 
cut-off precentage (%) score that could be used in practice to identify 
high risk patients is 40%. This is because, though 30% seems to iden-
tify all patients at risk, it is not specific enough to discriminate between 
high risk patients. Other cut-off values, like 50 and 60%, have a high 
rate of FN patients that would be missed in the risk stratification.
40% from the table is an appropriate compromise between sensitiv-
ity and specificity to clinically identify high risk patients and monitor 
them appropriately.
Conclusion. The study was limited by the small sample size and the 
dependence on subjective interpretation of the patients’ status (both 
by clinician dictating notes and by reviewer) as sometimes there was 
no definitive diagnosis of ’delirium’ recorded in the notes. However, 
initial analysis shows that there is evidence to support research into 
the use of the EPREDELIRIC score into surgical patients to risk stratify 
delirium development postoperatively. Further validation is required 
to identify what the EPREDELIRIC cut-off score should be on a larger 
cohort and further investigate its use in other surgical cohorts, as the 
score might be dependent on the admission category. In any case, this 
is not to say that clinical judgment should not be advised in risk strati-
fication where appropriate, especially when risk factors are in place for 
a patient that are not included in the EPREDELIRIC equation.
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Introduction. Liver resection is widely performed for the treatment 
of hepatic neoplasms, both benign and malignant as well as for living 
donation (1). Irrespective of the approach, the procedure can be asso-
ciated with significant postoperative pain (2). Effective pain control 
can facilitate early mobilization and reduce postoperative complica-
tions (3). One of the reasons for the ERAS society’s recommendation 
against epidural analgesia in liver surgery is the presence of postop-
erative coagulopathy (4). Alternative pain control technics required for 
this type of the patients.
Objectives. To evaluate effectiveness of using intravenous lidocaine 
infusion in perioperative period for the optimal pain management 
after open liver resection procedures.
Methods. We conducted a single center pilot study to which 39 
patients with resection of 40–70% of liver parenchyma were included. 
All patients received inhalation anesthesia with sevoflurane and intra-
operative analgesia with phentanile 0.005% during the surgery. The 
first group (20 patients) received continuous epidural infusion of lido-
caine 1.5%. Second group (9 patients) – received intravenous lidocaine 
1.5% 2–4  mg per kg intraoperatively. Third—control group included 
10 patients. For analysis of the analgesia we used intraoperative fen-
tanyl consumption, VAS pain score during the first (POD0) and second 
(POD1) days after the surgery. We also analyzed the time (in min) when 
first dose of analgetics was administer to the patient after the surgery. 
One-Way ANOVA test, Including Tukey HSD was used to evaluate the 
difference. The result accepted as significant at p < 0.05.
Results. Patients in first group received mean 1225 ± 601.6 mkg 
of phentanile, in second and third groups 1771.11 ± 735.5 and 
2090.0 ± 636.7 mkg respectively (f-ratio value is 6.60184, the p-value 
is 0.00361). According to the Tukey’s HSD procedure there is no dif-
ference between phentanile consumption in first and second groups 
(p = 0.11777) but the difference is significant between epidural and 
control groups (p = 0.00733). Patients in control group received sig-
nificantly higher dose of phentanile intraoperatively. During the POD0 
patients of the 1-st group had mean 4.5 ± 2 points by VAS score, in 
2-nd group—5 ± 2.3 and in 3-rd group 7.6 ± 1 points (the f-ratio value 
is 8.79657, the p-value is 0.000903). Again, there was no significant dif-
ference between first and second groups (p = 0.82944), but in this case 
patients of control group had a pain score significantly higher than 
patients of both study groups (p = 0.00321 with the first group and 
p = 0.01447 with the second one). There was no significant difference 
in VAS score at POD1 between the groups (mean VAS scores 3.8 ± 2, 
4.6 ± 1.3, 5,6 ± 2, the f-ratio value is 2.4977, the p-value is 0.099232). 
There was no statistically significant difference between groups in 
time of administration of the first dose of analgetics after the surgery: 
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375.3 ± 649.7 min in first group, 283 ± 478.6 min in second group and 
237 ± 359.3 in third group (the f-ratio value is 1.54711, the p-value is 
0.227476).
Conclusion. Liver resection is painful procedure, which requires com-
plex approach for the perioperative pain management. According to 
this pilot study, intravenous 1.5% lidocaine administration in dose 
2–4 mg per kg can reduce intraoperative phentanile consumption and 
improve postoperative coagulopathy as an alternative to the epidural 
analgesia. Future multicenter randomized control studies required to 
confirm the result.
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Introduction. We determined the relationship between changes in 
bioelectrical impedance analysis (BIA) parameters and response of 
critically ill patients to fluid therapy during early postoperative period. 
Associations between BIA values indicating volume status of postop-
erative patient and clinical outcomes were also evaluated.
Methods. From May 2019 to April 2020, patients who were admitted 
to the surgical intensive care unit (SICU) of our institution at more than 
48  h after surgery were enrolled. Volume status was measured with 
a portable BIA device every morning for five days from SICU admis-
sion. Overhydration was defined as the case where extracellular water 
(ECW) ratio > 0.390 measured by BIA. Participants were daily classi-
fied into an overhydration or a normohydration group. The relation-
ship between daily hydration status and postoperative outcome was 
evaluated.
Results. Of 190 participants, most of them showed overhydration 
status during the first 48  h after surgery. SOFA score at SICU admis-
sion and the overhydration status on day 3 were significant predictors 
of postoperative morbidities (SOFA score, OR: 1.163; overhydration 
status at day 3, OR: 1.182) and in-hospital mortality (SOFA score, OR: 
3.151; overhydration status at day 3, OR: 2.040). Cut-off values of 
overhydration status by ECW ratio at day 3 for predicting postopera-
tive morbidities and in-hospital mortality were > 0.3985 and > 0.4145, 
respectively.
Conclusion. BIA would be a useful and convenient tool to assess 
the volume status of patients requiring intensive fluid resuscitation 
in early postoperative period. Overhydration status by ECW ratio on 
postoperative day 3 needs careful monitoring and appropriate inter-
ventions to improve clinical outcomes.
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Introduction. Obesity has negative effects on respiratory function, 
such as obesity hypoventilation syndrome, but it is still not known 
how obesity can inhibit respiratory function. Therefore, we focused on 
visceral fat and investigated oxygenation after open abdominal aortic 
aneurysm repair.
This study was presented at the 46th annual meeting of the Japanese 
society of intensive care medicine in Japanese.
Objectives. The objective of this study is to explore the relationship 
between visceral fat and oxygenation after open abdominal aortic 
aneurysm repair.
Methods. This study was a retrospective observational study in 
Japan and included adult patients who received open abdominal 
aortic aneurysm repair in a Japanese local hospital over the course 
between November 2014 and June 2018. The investigated clinical 
outcome was PaO2/ FiO2 ratio (P/F) after six hours from the surgery. 
Besides, explanatory variables were visceral fat area (VFA), subcu-
taneous fat area (SFA), age, emergency, smoking habit, the opera-
tion time. VFA and SFA were calculated using computer tomography 
(CT). We analysed data using multiple linear regression (MLR).
Results. Of 78 patients, 16 and 62 were female (21%) and male (79%) 
respectively. Also, 30 patients received emergency operation (38%), 
and patients who needed mechanical ventilation after the surgery 
stood at 38 (49%). The average P/F was 350.08 ± 113.15. As a result 
of MLR with backward stepwise, VAT and emergency were extracted. 
The MLR model produced R = 0.413 and R2 = 0.170, and the studied 
patients’ P/F is equal to −  0.599(VFA)-71.546(emergency). In addi-
tion, the standardised partial regression coefficients of VFA and 
emergency were − 0.278 and − 0.310 (p < 0.01).
Conclusion. For P/F after open abdominal aortic aneurysm repair, 
emergency and VFA are likely to be harmful. Also, not SFA but VFA 
can harm the oxygenation. When obesity is evaluated before the 
surgery, VFA can be a far more effective way to predict oxygenation 
after the surgery than BMI, SFA and Body weight.

Reference(s)
1.	 Choe EK, Kang HY, Lee Y,et al.. The longitudinal association between 

changes in lung function and changes in abdominal visceral obesity in 
Korean non-smokers. PLoS One. 2018;13(2)

2.	 The authors do not receive any funding related to this study and have 
any potential conflicts of interest.

000267 
EUROSCORE II as mortality predictor in infective endocarditis 
surgery
VA. Hortigüela Martín1; R. Hernandez Estefanía2; AM. Ioan1; E. Rosas 
Carvajal1; JJ. Paez Vargas1; S. Sánchez Bernal1; A. Santos1; M. Sanchez 
Casado3; G. Aldamiz Echevarria Del Castillo2; M. Perez Marquez4; C. Pérez 
Calvo1

1Intensive Care Medicine, Hospital Universitario Fundación Jiménez Díaz, 
Madrid, Spain; 2Cardiac Surgery, Hospital Universitario Fundación Jiménez 
Díaz, Madrid, Spain; 3Intensive Care Medicine, Hospital Universitario 
Virgen de la Salud, Toledo, Spain; 4Intensive Care Medicine, Hospital 
Universitario Rey Juan Carlos, Móstoles, Spain 
Correspondence: A.M. Ioan
Intensive Care Medicine Experimental 2021, 9(1): 000267

Introduction. The estimated annual incidence of infective endo-
carditis is approximately 30 cases per million inhabitants in gen-
eral population. It is most common in prosthetic valves, patients 
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with prior episodes and elderly patients. Early diagnosis and surgi-
cal management play a decisive role in the outcomes, as well as a 
correct selection of the patient based on diagnostic scales such as 
EUROSCORE II.
Objectives. To evaluate EUROSCORE II as mortality predictor in 
patients who had undergone infective endocarditis surgery.
Methods. Patients operated by the same surgical team from two 
hospitals (“Fundación Jiménez Díaz” and “Rey Juan Carlos” Hospital 
in Madrid, Spain) have been evaluated, between 2010 and 2019. 
Discrimination capacity using ROC curve, standardized mortality 
ratio (SMR), observed to expected mortality ratio using the Hos-
mer–Lemeshow (H–L) goodness-of-fit test, have been assessed. All 
p < 0,05 values were considered significant.
Results. 103 patients were included with a mean age of 67.7 ± 11.8 
y.o., 67% of them man. 40,78% (42) of the patients underwent emer-
gency surgery. 14,56% (15) of the patients died.
EUROSCORE II predicted mortality was 31,03%, real mortality 
was 14,6% (15 patients). ROC curve: 0,847 (CI95%: 0,759–0,934; 
p < 0,001). SMR: 0,47 (CI95%: 0,32–0,87). H–L test: 3,962; p = 0,861.
Conclusion. EUROSCORE II, as mortality predictor in patients who 
underwent infective endocarditis surgery from our sample, presents 
both an adequate calibration and discrimination capacity. However, 
it overestimates mortality. This could be explained by the progres-
sive optimization of the indication and surgical technique in time.
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Introduction. Liver transplantation (LT) is the only effective treatment 
for end-stage liver disease. Advances in peri-operative care have led to 
an expansion in the annual number of liver transplants undertaken. 
At Addenbrooke’s Hospital, Cambridge, all patients undergoing LT are 
routinely admitted to the intensive care unit (ICU) post-operatively 
for resuscitation, stabilisation, and extubation. However, ICU admis-
sion is increasingly recognised to be associated with physical and psy-
chological sequelae that continue beyond hospitalisation, including 
post-traumatic stress disorder (PTSD). Although PTSD has not been 
well-characterised in the LT population, it has a prevalence of up to 
25% in general ICU patients. Addressing PTSD in LT patients is of value 
as it is associated with non-compliance with medical therapy (avoid-
ance behaviour)(1). Planned admission to the ICU also represents a 
‘scheduled trauma’ and therefore offers the opportunity to provide 
patients with pre-operative information which might mitigate the sub-
sequent development of psychological sequelae.
Objectives. To understand patient experiences of ICU post LT in order 
to improve the quality and content of information given to patients 
prior to LT.
Methods. A focus group of patients who had undergone LT at Adden-
brookes Hospital was convened and asked about their experience of 
ICU post-LT. Data was examined by thematic analysis.
Results. 10 patients (7 males, 3 females) who had undergone LT 
between 2004 and 2020 participated in the focus group. 6 patients 
received no information regarding ICU admission prior to LT. The 
remaining 4 knew they would be admitted to ICU, but did not know 
what this entailed. 4 patients continued to experience symptoms 
beyond LT that negatively impacted their lives. The dominant themes 
expressed included: 1) delirium with vivid nightmares and hallucina-
tions; 2) endotracheal intubation which led to difficulty communicat-
ing, a feeling of vulnerability, and discomfort; 3) intermittent memory 
of ICU with difficulty in constructing a timeline of events; 4) psycho-
logical sequelae of ICU and LT. Prior to LT, patients suggested the 
importance of reassurance of ICU admission and the potential seque-
lae, further information about ICU for relatives, and patient diaries 
while on ICU to help complete their memories.
Conclusion. PTSD post ICU admission is seen in the LT population. 
This may be improved through more detailed information regarding 

ICU admission prior to LT, fast-track extubation protocols which mini-
mise duration of intubation, and improved psychological support fol-
lowing discharge.
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Introduction. Following the end of surgery under general anaes-
thesia it is usual to awaken the patient and remove their artificial 
airway. There are some circumstances where invasive mechanical 
ventilation via an artificial airway is continued postoperatively. There 
is a paucity of data to guide decision-making about the risks 
and benefits of persistent postoperative ventilation, and little is 
described in the literature about its epidemiology.
Methods. The Royal Surrey County Hospital is a tertiary centre for 
oesophago-gastric, hepato-pancreatico-biliary, gynae-oncology and 
maxillofacial/ear-nose-throat surgery. There is no cardiac, thoracic, 
vascular or transplant surgery. We reviewed the demographics, 
clinical indications and outcomes of patients requiring persistent 
postoperative ventilation in our intensive care unit. WardWatcher 
(Critical care audit Ltd) software was interrogated, and data cross 
referenced with ICCA (Philips). Data was collated in Excel (MS) and 
analysed with GraphPad (Prism). Analyses were retrospective and 
did not include paper notes (anaesthetic record and operation 
note).
Results. Between 01/01/18 and 31/12/19 there were 1718 patients 
admitted from recovery or theatres to our intensive care unit follow-
ing a procedure. Of these, 227 had persistent ventilation (13.2%). We 
identified 131 patients for review after excluding those with surgery 
involving the airway (77), repeat admissions (9), patients who didn’t 
have surgery (endoscopy/interventional radiology, 13) and those 
ventilated pre-operatively (3). These patients utilised 1345 bed-days 
over 2 years.
Although the majority of cases were emergency admissions, 33% 
(43/131) followed elective surgery, predominantly oesophageal or HPB 
surgery. Duration of ventilation was short, ICU stay was not prolonged 
and ICU mortality was low; however, hospital length of stay was pro-
longed and overall, there was considerable in-hospital mortality.
Admission arterial blood gas analysis showed that 80% met oxygen-
ation criteria for ARDS, while the median pH was slightly low with a 
mildly elevated PaCO2 and lactate. Average initial vasopressor require-
ments were moderate. Additional reasons for persistent ventilation 
commonly included recent bleeding/transfusion as well as concerns 
about adequacy of self-ventilation. The duration of surgery was not 
well documented, so we have not reported it. The commonest time 
of arrival in the ICU was the early evening, between 20:00 and 21:00.
Table 1: Patients with Persistent Postoperative Ventilation

All (n = 131) Emergen-
cies (n = 88)

Elective 
(n = 43)

Age, Median (IQR) 69 (57–79) 72 (61–82) 62 (57–71)

Days of Ventilation, 
Median (IQR)

2 (1–2) 2 (1–2) 2 (2–2)

ICU LOS, Median (IQR) 5 (4–8) 5 (4–8) 5 (4–7)
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All (n = 131) Emergen-
cies (n = 88)

Elective 
(n = 43)

Hospital LOS, Median 
(IQR)

19 (9–30) 21 (12–32) 15 (6–27)

Died on ICU, n (%) 9 (6%) 7 (8%) 1 (2%)

Died in Hospital, n (%) 14 (11%) 12 (14%) 2 (5%)

Table 2: Physiological Derangement/Organ support

Oxygenation Mild ARDS (PFR ≤ 39.9 kPa), n (%) 74 (56%)

Moderate ARDS (PFR ≤ 26.6 kPa), n (%) 25 (19%)

Severe ARDS (PFR ≤ 13.3 kPa), n (%) 6 (5%)

Ventilation PaCO2 (kPa), mead (s.d.) 5.89 (0.9)

pH, median (IQR) 7.3 (7.25–7.36)

Circulation Noradrenaline (mcg/kg/min), median 
(IQR)

0.13 (0.06–0.26)

Conclusion. Persistent ventilation following surgery is common on 
our ICU, typically following emergency laparotomy. There are limita-
tions to this retrospective service evaluation, but this can provide a 
foundation for further work to better characterise this patient group 
and their outcomes.
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Introduction. To bypass the disadvantages and potential complica-
tions associated with cardiac surgery via open sternotomy, a new 
minimally invasive endoscopic coronary artery bypass grafting (Endo-
CABG) technique to treat patients with single- and multi-vessel coro-
nary artery disease has been developed. Quality of recovery (QoR) is a 
complex phenomenon covering many dimensions and has rarely been 
assessed in a broader perspective. Quality of Life (QoL) questionnaires 
fulfil the requirements for assessing late QoR (1 month to 1 year). The 
aim of this study is to assess QoR and 30-day clinical outcomes after 
Endo-CABG.
Methods. In this prospective, observational, cohort study, all adult 
patients scheduled for an elective endo-CABG in the Jessa hospital, 
Hasselt, Belgium were asked to participate. Both clinical outcomes and 
QoR were evaluated at baseline, 14 days, 30 days and 90 days after sur-
gery. QoR was measured with both the 36-item Short Form survey (SF-
36) and EuroQOL-5D (EQ-5D) questionnaire. Statistical analyses were 
performed with the Friedman rank sum test, followed by the Wilcoxon 
signed rank test adjusted with Bonferroni correction. A p-value < 0.05 
was considered statistically significant.
Results. From November 25th, 2019 until October 31st, 2020, 86 
patients undergoing Endo-CABG were included. Clinical outcomes 
are shown in Table  1. QoR is presented in Table  2. Thirty days after 
Endo-CABG, QoL, measured with the EQ-5D VAS is returned to base-
line level (70 (20) vs 70 (20), p = 1.00). Moreover, 90 days after surgery, 
QoL is significantly improved compared to baseline (70 (20) vs 80 (20), 
p < 0.01). This improvement at 90 days is also observed in the general 
health and physical functioning domains of the SF-36.
Conclusion. Endo-CABG seems to be associated not only with good 
30-day clinical outcomes but also with a fast QoR with return to base-
line levels of the QoL already 30  days after surgery and an improve-
ment of the QoL 90 days after surgery.
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Introduction. Histidine-Rich Glycoprotein (HRG) is a glycoprotein of 
approximately 75 kDa and is present in plasma at 60–150 µg/ml 1)2). 
In our previous study, we reported that decrease in HRG may be use-
ful biomarker for diagnosing sepsis, assessing patient severity and 
predicting patient outcome 3). This study also included postopera-
tive patients and suggested that plasma HRG levels in postoperative 
patients were lower than normal. In addition, HRG has been reported 
to decrease in the acute inflammation phase and to be inversely corre-
lated with CRP 4). However, it is not known whether plasma HRG levels 
can predict postoperative complications.
Objectives. The purpose of this study was to investigate the useful-
ness of HRG as a biomarker for predicting postoperative complications 
by examining the differences in plasma HRG levels in the presence and 
absence of postoperative complications, and comparing the ability of 
HRG and other biomarkers (CRP, WBC, procalcitonin, and presepsin) to 
predict postoperative complications.
Methods. The study was single center, prospective and observational 
investigation, and approved by the Ethics Committee of Okayama 
University. One hundred and fifty adult patients, excluding pregnant 
women, who were admitted to the intensive care unit after surgery at 
Okayama University Hospital were included in the study. Plasma HRG 
levels and other biomarker levels were measured on the day after sur-
gery. Plasma HRG levels were measured by ELISA. The patients were 
classified into two groups according to the presence or absence of 
complications within 7  days after surgery. We defined postoperative 
complications as grade II or higher in the Clavien-Dindo classification. 
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Data are presented as median [interquartile range], and p value of less 
than 0.05 was considered statistically significant.
Results. Plasma HRG levels in the complication group (n = 60; 21.5 µg/
mL [18.12–25.74  µg/mL]) were significantly lower than those in non-
complication group (n = 90; 25.46  µg/mL [21.05–31.63  µg/mL]) 
(p < 0.001). HRG level was significantly associated with postopera-
tive complications (HR, 0.92; 95% CI, 0.88–0.96; p < 0.001), and when 
adjusted according to age, ASA-PS, operative time, intraoperative 
infusion balance, and Surgery Apgar Score, this level remained an 
independent prediction factor (adjusted HR, 0.95; 95% CI, 0.91–0.99; 
p = 0.04). ROC curve analysis for predicting postoperative complica-
tions showed that the area under the curve for HRG was 0.69, and at 
a cutoff value of 24.21  µg/mL, the sensitivity and specificity of HRG 
level associated with postoperative complications were 73% and 57%, 
respectively. Although HRG was not superior to presepsin, it was bet-
ter at predicting postoperative complications than CRP and WBC.
Conclusion. HRG may be useful as a biomarker for predicting not only 
sepsis but also postoperative complications.
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Introduction. Guidelines recommend 2-h fasting for clear liquids to 
ensure euvolemia before surgery [1]. Few methods are available to assess 
fluid responsiveness in awake spontaneously breathing patients: Passive 
Leg Raising (PLR) and mini-fluid challenge (mFC) are among them. Fluid 
responders (FRs) are those who increase Stroke Volume (ΔSV) > 10% after 
PLR or mFC. The Starling™SV monitor (Cheetah Medical-Baxter) identifies 
FRs thanks to bioreactance technology [2].
Objectives. To evaluate fluid responsiveness preoperatively by PLR, and 
intraoperatively by mFC.
Methods. Preoperative PLR test was performed to patients undergoing 
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. Base-
line intraoperative fluid therapy was set at 5 mL/kg/h until the end of sur-
gery. Hourly, mFCs with 100 ml of crystalloids balanced solutions were 
performed and FRs received the 250 ml-fluid bolus. Blood [Hb]-concen-
tration was measured before surgery and hourly.
Results. Twenty-two patients were enrolled. Fifty % of the patients were 
FRs. Average fasting time was 12(3.16)h in FRs and 13.8(4.35)h in non-
FRs. After the first crystalloid bolus, 9 (82%) FRs became non-FRs. Intraop-
eratively, 47 mFCs were performed in the first 3 h and 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/dL for FRs and 0.32(0.56)g/dL for non-FRs.
Conclusion. 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 

expansion-restriction in non-bleeding patients. PLR and mFC tests, are 
easy, reliable and may be efficient tools to guide volume optimization 
during major surgery.
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Introduction. Patients undergoing major abdominal surgery often 
require haemodynamic support as a result of the fluid shifts asso-
ciated with the surgical stress response and require fluid balance 
optimization [1]. There are multiple invasive and non-invasive tech-
niques to measure cardiac output (CO) and assess fluid balance. 
Central venous oxygen saturation (ScvO2) is widely used to guide 
fluid resuscitation. The central venous-arterial carbon dioxide dif-
ference has a growing body of evidence supporting its use as a 
surrogate for CO in sepsis as it reflects tissue blood flow relative to 
metabolic demand [2,3]. It has been shown to identify patients with 
ScvO2 > 70% who still require fluid resuscitation [4].
Objectives. To establish whether a high CO2 gap (> 1 kPa) predicts 
fluid responsiveness in patients post major abdominal surgery in 
comparison to ScvO2.
Methods. It was a retrospective cross-sectional study. Data was col-
lected from patients admitted to post op surgical HDU following 
elective major Upper GI surgery (Ivor-Lewis, gastrectomy, Whip-
ple’s), hepato-biliary surgery (hepatectomy, pancreatectomy), pelvic 
exenterations, major Colorectal and retroperitoneal sarcoma opera-
tions between 05/10/2020 and 31/10/2020. Paired arterial and cen-
tral venous blood gases were taken to guide fluid therapy and the 
outcome was assessed clinically (improvement in blood pressure, 
urine output, reduction of vasopressor requirement).
Results. Data was collected on 40 occasions. 
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Mean Age Mean 
Weight

Mean 
Height

Mean 
ScvO2

Mean CO2 
gap

66 yrs 72.1 kg 167.8 cm 63.11 1.232

We then assessed the optimal threshold point using two approaches: 
the Youden [= max(sensitivities + specificities)] approach and the top 
left point [= min((1—sensitivities)^2 + (1 − specificities)^2)] approach. 
We assessed the predictive value of CO2 gap (Figure  1) and ScvO2 
(Fig. 2) by plotting the ROC curve and returning metrics on the optimal 
threshold value for prediction of the outcome.

The ROC curve of the CO2 Gap was visually and quantitatively bet‑
ter than the ROC curve and parameters for the ScvO2. This provides 
evidence that within the data collected, paired CO2 could be a more 
informative blood gas parameter to aid the assessment of fluid status 
in this patient population.
The optimal value for predicting fluid responsiveness was of a CO2 
gap of 1.05 kPa.
Conclusion. A central venous-arterial CO2 gap of > 1.05 kPa appears 
to be a better to guide fluid resuscitation than ScvO2 following major 
abdominal surgery in this patient population. This makes it a useful 
adjunct or alternative to the multiple cardiac output monitors avail-
able, particularly in resource poor environments.
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Introduction. Following successful orthotopic liver trans-plantation 
(OLT), many patients still manifest a “hyperdynamic” cardiovascular 
state as evidenced by a decrease in systemic vascular resis- tance 
(SVR), an increase in cardiac output (CO), and a normal or low nor-
mal systemic blood pressure (SBP).
Objectives. Study the hemodynamics in the inmediate post-tras-
plant period and compare patients regarding their Child–Pugh 
status.
Methods. Prospective observational study including all patients 
admitted to the ICU after liver transplantation over a 3-years study 
period. Hemodynamic variables were recorded at the ICU admission 
and in different study periods until the first 72 h. Patients were classi-
fied according to their Child Pugh status.
Data statistical analysis was done using SPSS software. Quantitative 
variables are expressed as mean with standard deviation (SD) and 
qualitative variables as absolute and relative frequencies. The statisti-
cal significance of the proportion comparison was addressed by the 
chi-square test, Mann Whitney U test or Student’s t-Test with a statisti-
cal significance p < 0.05.
Results. During the study period, 150 patients were admitted to the 
ICU after a liver transplantation (80% male) with a median age of 55,6 
(IQR 51–63). The main causes of the liver transplant were alcoholism 
(58%), hepatocellular carcinoma (46%) and hepatitis C virus infection 
(40%). Median MELD score was 13 (IQR 9–18) and Child Pugh score 
was 8 (IQR 6–9); Median ICU stay was 5 days (IQR 4–8,25), with an over-
all ICU mortality of 6,7%.
An hyperdinamic state was registered at ICU admission, with a median 
cardiac index (CI) of 4,5  l/min/m2 (IQR 3,65–5,5), a median systemic 
vascular resistance index (SVRI) of 1378 dynes  ×  sec/cm5/m2 (IQR 
1045–1733) and a median pulmonary resistance index (PVRI) of 160 
dynes × sec/cm5/m2 (IQR 96,2–241,5). During the study period no dif-
ferences were recorded between CI values while SVRI [1532,8 at 24 h 
(IRQ 1175,51–1857,14); p = 0,026] and PVRI [233 at 48  h (IQR 119,6–
473,3); p = 0,039].
According to Child Pugh status, no statically significant differences 
were recorded.
Conclusion. Hyperdynamic circulation persists in the inmediate post-
trasplant period independently the Child Pugh status.
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Introduction. Patients who underwent surgery for fracture neck of 
femur were extreme age with multiple comorbidities and high risk for 
postoperative complications. Hypotension and serious cardiac compli-
cation were found commonly intraoperative resulting in early higher 
mortality and morbidity especially in high risk patient. Still less infor-
mation about predictors of these intraoperative hypotension and seri-
ous cardiac complications were reported.
Objectives. To study the incidence, predictors & outcome 
(30  days mortality) of significant intraoperative hypotension (IOH: 
SBP < 9ommHg > 10  min)) and serious cardiac complications in high 
risk patients underwent surgery for fracture neck femur & admitted to 
the general SICU.
Methods. This prospective observational study was done in 135 con-
secutive high risk hypertensive patients underwent only surgery for 
fracture neck of femur and admitted to the general SICU during Sep 
2014–Oct 2020. Study data: patient’s demographic data, co-morbidi-
ties; preoperative fluid & antihypertensive agent, ASA physical status, 
detail of anesthesia & surgery, intraoperative I/O, inotrope/vasopres-
sor, significant cardiac events (bradycardia, significant hypotension 
and duration, cardiac arrhythmias, PMI, cardiac arrest), early (within 
72 h) postoperative organ dysfunctions (stroke, delirium, PMI, AKI, liver 
dysfunction).
Results. Among the studied patients (age 71 ± 11yrs), 65% were ASA-
III, 18% were poor control HTN &17% had CAD, 38% had CAD, 29% 
didn’t have any premedication, 3.0, 15.0 & 39.4 percent received ARB/
ACEI, beta-blocker & vasodilator respectively. 61% receive spinal. 61% 
had IOH that 53% had early organ dysfunction which 2/3 were new 
AKI & PMI (1/3 serious cardiac arrhythmias most were significant brad-
ycardia in patients who receive beta blocker). Data from multivariate 
analysis showed that ASA IV [OR 5.36 (0.95, 30.25)], poor control hyper-
tension [OR 4.26 (1.41, 12.91)], preoperative vasodilator only [OR 6.20 
(1.63, 23.56)], beta-blocker only [OR 16.17 (3.45, 75.88)], vasodilator 
plus and beta-blocker [OR 25.12 (4.57, 138.15], spinal anesthesia [OR 
6.65 (2.11, 20.92] and ZNN & cemented bipolar hemiarthroplasty [OR 
3.85 (1.07, 13.87] were significant predictors of IOH.
Conclusion. Care should be considered whether to continue or with-
hold preoperative antihypertensive agents in high risk hypertensive 
agent underwent surgery for fracture neck of femur.
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Introduction. Alcohol metabolism contributes to tissue damage by 
multiple pathophysiological mechanisms and impairs cardiovascular 
function (1–3). Preoperative harmful alcohol use has been associated 
with increased risk for postoperative complications (4).
Objectives. To assess the association of preoperative harmful alcohol 
with perioperative complications in cardiac surgery patients.
Methods. Cardiac surgical patients (excluding transplant- and Left 
Ventricular Assist Device (LVAD) patient) receiving postoperative care 
in the intensive care unit of Helsinki University Hospital during 2017 
were studied. Preoperatively, data on alcohol use has been routinely 
collected by using the AUDIT-C (Alcohol use disorder identification 
test-consumption) questionnaire. Hazardous alcohol use was defined 
as ≥ 5 (of 12) points for females and ≥ 6 six points for males. We 
obtained retrospectively the following data from the Finnish Inten-
sive Care Consortium (FICC) database, medical records and hospital 
laboratory records: Duration of the operation, cumulative doses of 
vasoactive medication used, postoperative antibiotic treatment and its 
indications, postoperative arrhythmias, perioperative amount of blood 
products, ICU re-admissions and length of stay (ICU LOS).
Results. During this one-year period AUDIT-C scores were avail-
able for 758 (82.5% of all) cardiac surgery patients. The prevalence 
of hazardous alcohol use was 14.1%. Patients with hazardous alco-
hol use were younger [median age 59 (IQR 52–67) vs 69 (IQR 63–74) 
years (p < 0.001*), respectively] and more often male 93.5% vs 71.9% 
(p < 0.001*), than other patients. We found that harmful alcohol use is 
associated with higher cumulative dose of intraoperative vasoactive 
medication, platelets and fresh frozen plasma (Table  1). Postopera-
tively, hazardous alcohol use was associated with increased incidence 
of severe infections (sepsis, mediastinitis, endocarditis, pneumonia, 
sternal osteitis) 2.8% vs 7.5% (p = 0.013*) and re-admissions to ICU 
2.8% vs 6.5% (p = 0.043*). We found no difference in the duration of 
operation, intraoperative blood loss, ICU LOS, incidence of arrhythmias 
or mortality between patients with non-hazardous and hazardous 
alcohol use.

Intraoperative 
cumulative dose
Median [IQR]

Non-Harmful 
alcohol use, 
N = 758

Harmful alcohol 
use,
N = 107

Fresh frozen 
plasma

500 [500–750] 1000 [800–2200] p = 0.018*

Platelets 400 [400–600] 600 [400–800] p = 0.031*

Noradrenalin (mg) 1.056 [0.588–
1,968]

1.356 [0.752–2.42] p = 0.034*

Milrinone (mg) 2.3 [1.5–3.2] 2.8 [2.3–3.7] p = 0.025*

Conclusion. Cardiac surgery patients with a history of hazardous alco-
hol use are younger and predominantly male. Compared with other 
cardiac surgery patients, patients with hazardous alcohol use receive 
more coagulation enhancing products and vasoactive medication and 
have more often severe infections and ICU re-admissions.
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Introduction. Elderly patients have a higher risk of perioperative 
complications such as postoperative delirium and acute kidney injury 
(AKI), both linked to tissue hypoperfusion. Fluid management plays a 
key role in the optimization of tissue perfusion. Physiological changes 
of aging and comorbid conditions decrease the elderly’s tolerance 
towards a reduced circulatory volume, which might increase postop-
erative complications in elderly. The incidence of perioperative hypov-
olemia in the elderly is, however, unknown.
Objectives. The aim of this study was to determine the incidence of 
perioperative hypovolemia in the elderly population undergoing 
major surgery, and its relation to postoperative outcome.
Methods. This study was an open, prospective observational trial 
performed at a tertiary Dutch hospital between May 2018 and Janu-
ary 2021. Patients of 70 years or older and scheduled for major elec-
tive surgery, defined as an expected postoperative stay of at least two 
nights, were included after obtaining informed consent. Hypovolemia 
was defined by a > 10% increase in stroke volume upon a passive leg 
raising (PLR) maneuver, as measured by the Nexfin; a noninvasive car-
diac output measuring device. Measurements were performed at four 
consecutive time points: preoperatively and 2, 24 and 48 h postopera-
tively. For secondary analyses, clinical outcome including major com-
plications (Clavien-Dindo grade ≥ 3) were collected from electronic 
patient files.
Results. One hundred forty-three patients (median age 75 [IQR 
72–78]) were included, of which the majority (99/143, 69%) had a his-
tory of cardiovascular disease. The most common performed proce-
dure was open gastrointestinal surgery (63/143, 44%). Hypovolemia 
incidence was highest preoperatively: 74% (101/136) (baseline mean 
stroke volume: 67 ± 17 ml and 77 ± 18 ml after PLR) followed by 67%, 
62% and 67% at the consecutive postoperative time points. Neither 
patient characteristics nor procedural details were associated with 
preoperative hypovolemia. Intraoperative vasopressor use was high 
(93%) irrespective of volume status. Postoperative AKI occurred in 
5.2% (5/95) of preoperative hypovolemic patients compared to 2.9% 
(1/34) in normovolemic patients (p = 0.588). Postoperative delirium 
developed in 3.1% (3/95) of patients with preoperative hypovolemia 
versus 5.9% (2/34) with initial normovolemia (p = 0.472). Twenty-four 
patients developed a major postoperative complication; of which 15% 
(15/101) were preoperatively hypovolemic and 21% (7/34) normov-
olemic (p = 0.523).
Conclusion. Perioperative hypovolemia incidence is high among 
elderly patients undergoing major elective surgery, in particular 

preoperatively. This study did not show an association with postop-
erative outcome, but as complications are frequent, perioperative vol-
ume status in elderly should have the attention of anesthesiologists 
and intensivists.
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Introduction. Surgical patients often present in the emergency room 
(ER) with life threatening situations that require urgent surgical treat-
ment and critical care (CC) admission in the post-operative period.1 
Considering this, the time to surgical treatment and CC admission is 
crucial.2 In Portugal, the first case of Covid-19 was diagnosed in 2nd of 
March of 2020. Covid-19 pandemic affected hospital organization and 
patients circuit flows and some studies even described a delayed time 
to diagnosis and time to surgical intervention.3 We intend to study if 
the Covid-19 pandemic affected the time to CC admission, being this 
dependent not only on the time to surgery but also on the availability 
of intensive care unit (ICU) beds, in all patients admitted through the 
ER that underwent urgent/emergent surgery.
Methods. Retrospective study of patients admitted in the ER that 
required urgent/emergent surgical treatment and post-operative ICU 
admission, between March and December of 2019 and the homolo-
gous period of 2020. Data were collected through the review of the 
electronic patient file: sex, age, date and hour of ER and ICU admission, 
length of stay in hospital and in ICU, duration of invasive mechanical 
ventilation (IMV), severity scores at 24 h and mortality rate.
Results. Between March and December of 2019, 30 patients fulfilled 
the inclusion criteria: twenty-two (73.3%) were males, the mean age 
was 67.2 (± 15.4) years, 6 (20%) were victims of trauma and 24 (80%) 
were submitted to IMV. Within the same period of 2020, 24 patients 
were included in our study: 16 (67%) were males, the mean age was 
56 (± 16.9) years, 7 (29%) were victims of trauma and 19 (79%) were 
under IMV.
Comparing the elapsed time between ER and ICU admission, we did 
not find any statistically significant difference—median of 487  min 
(258 to 923) in 2019 vs 481 (IQR 302 to 1283) in 2020. ICU length of stay 
was 4 days (1 to 6) in 2019 vs 5 (3 to 9) in 2020, hospital length of stay 
was 16 days (9 to 32) in 2019 vs 14 (10 to 28) in 2020 and duration of 
IMV was 3 days (1 to 5) in 2019 vs 3 (1 to 8) in 2020. ICU mortality rate 
was 16.7% (n = 5) in 2019 vs 4% (n = 1) in 2020 and hospital mortality 
rate 26.7% (n = 8) in 2019 vs 12% (n = 3) in 2020. Regarding severity 
scores, SAPS II was 47 (± 16) in 2019 vs 44 (± 16) in 2020 and APACHE 
II 19 (± 8) in 2019 vs 17(± 9) in 2020. Concerning all the studied vari-
ables, no statistically significant difference was found.
Conclusion. In our hospital Covid-19 pandemic did not seem to 
change the time to admission in critical care, patient circuit flow or 
outcome of patients requiring urgent/emergent surgical treatment 
admitted through the ER. This could be explained since our institu-
tion always had the capacity to have an available operating room and 
critical care bed for this type of patients. Being a retrospective study 
clinical records may not be timely accorded to the reality and the low 
sampling size may be another factor that influenced the results.
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Introduction. Perioperative high fraction of inspired oxygen (FiO2) 
was recommended in surgical patients to avoid surgical site infec-
tion (SSI) [1, 2]. It is now increasingly accepted that hyperoxemia have 
the potential to harm critically ill patients [3–5]. Generally, critically 
ill patients develop hyperoxemia as a result of liberal oxygen supple-
mentation practices. In other acute medical conditions, oxygen should 
be administered if the pulse oximetry (SpO2) is less than 92% and 
titrated to a target SpO2 range of 92%–96% [6]. There is still a paucity 
of studies describing the relationship between higher SpO2 targets 
with the decreased SSI occurrence in patients admitted to the surgical 
intensive care unit (SICU) after abdominal surgery.
Objectives. To explore whether a higher target SpO2 is associated 
with decreased SSI occurrence in patients admitted to the SICU after 
abdominal surgery.
Methods. We retrospectively extracted bedside continuous SpO2 
monitoring data in the first 24 h for patients admitted to the SICU after 
abdominal surgery. For each eligible patient, continuous SpO2 moni-
toring data were processed at 30-s intervals. According to whether SSI 
developed, patients were assigned to the No-SSI or SSI group. The pri-
mary outcome was the percentage time and cumulative percentage of 
time spent at different SpO2 levels.
Results. A total of 79 patients were enrolled in this study; 14 patients 
developed SSI and were allocated to the SSI group and 65 patients 
without SSI were allocated to the No-SSI group. The mean (standard 
deviation) percentage of time for an SpO2 of 99% was 19.4% (18.3) in 
the No-SSI group and 20.7% (17.7) in the SSI group (p = 0.798). The 
mean (standard deviation) percentage of time spent with an SpO2 of 
100% was 64.3% (31.7) in the No-SSI group and 55.4% (30.3) in the 
SSI group (p = 0.341). The median (interquartile range) cumulative 
percentage of time spent with an SpO2 > 96% was 99.8% (98.5–100.0) 
in the No-SSI group and 99.3% (97.2–99.9) in SSI group (p = 0.136). A 
median 93.7% and 88.4% of time was at an SpO2 ≥ 99% in the No-SSI 
and SSI groups, respectively (p = 0.119).

Conclusion. The percentage and cumulative percentage of time spent 
at higher SpO2 levels were not related to SSI reduction in patients 
admitted to the SICU after abdominal surgery.
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Introduction. Tigecycline is a well tolerated, broad spectrum antibi-
otic with mainly gastro-intestinal side effects but with few reports 
about its effect on coagulation factors.
Objectives. To assess tigecycline effect on coagulation function in ICU 
patients.
Methods. From August 2020 to February 2021 all cases receiving tige-
cycline admitted to the ΙCU of Saint Savvas Hospital were identified. 
Inclusion criteria were: age above 18, treatment with tigecycline and 
absence of preexisting clotting abnormalities. INR, APTT, Fibrinogen, 
PLT and Creatinine were evaluated before and post treatment. Demo-
graphic data, SOFA and APACHE II scores and the bacterial strains iso-
lated were recorded. Their short-term prognosis was also assessed.
Results.: Overall, 14 cases on tigecycline treatment were recorded 
aged from 19 to 83, 8 of them males. Acinetobacter baumanii was iso-
lated in 3 of the cases, Klebsiella pneumoniae in one, cocci in 3 cases 
and mixed infections in 6 samples. The Sofa score on admission was 
between 4 and 10, (mean 7.86) and APACHE II SCORE was between 
9–26 ( mean 16.2). The INR and APTT were significantly prolonged 
during tigecycline treatment from 1.08 (SE 0.04) to 1.52 (SE 0.08) and 
from 33.13 (SE 1.41) to 48.49 (SE 3.61) respectively (P < 0.05) and INR 
improved post treatment, P < 0.005. Fibrinogen decreased signifi-
cantly from 606.71 (SE 65.28) to 222.64 (SE24.99) during treatment 
and improved post treatment, p < 0.05. These changes occurred after 
4–16 (mean 10.6) days of treatment. PLT and creatinine did not show 
any significant difference. 11 out of 14 patients survived and were dis-
charged from the ICU to the ward (78.6% survival), one remains in ICU 
and 2 patients died.
Conclusion. Although many parameters may affect clotting and PLT 
in ICU patients, tigecycline seems to have an independent significant 
but transient effect on coagulation. Clinicians should be aware of this 
effect and closely monitor INR, Fibrinogen and APTT in these patients, 
especially after the first week of treatment.
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Introduction. Glomerular filtration rate (GFR) is frequently used to 
determine drug dosage, especially for hydrophilic drugs such as beta-
lactam anti-microbials. GFR is often estimated in clinical practice by 
calculating creatinine clearance (CrCl). Predicting CrCl could allow for a 
more pro-active drug dosing, avoiding sub-optimal drug plasma levels 
in acute kidney injury as well as hyper-clearance patients.
Objectives. The aim of this study was to develop and internally validate 
a prediction model for the average CrCl of the next two days, based on 
the routinely collected clinical data in the intensive care unit (ICU). The 
average CrCl of the next two days was chosen as predictive endpoint to 
ensure a more stable indication of the future renal function.
Methods. This study was based on the large EPaNIC multicenter rand-
omized controlled trial database [1], which was split into a development 
and validation cohort. Here, we present the results of the development 
cohort only, consisting of 1054 adult ICU patients with available CrCl 
on the present day and the next two days. Clinical data were retrieved 
from the EPaNIC research database and from the clinical patient data 
management system database. CrCl was calculated by daily 24 h urine 
output (UO), urinary creatinine (UCr), and serum creatinine (SCr). The 
models were developed with a gradient boosting machine-learning 
algorithm. Model performance (Mean ± SD) was internally validated 
with tenfold cross validation for coefficient of determination (R2), mean 
absolute error (MAE), and root mean square error (RMSE).
Results. Of the 1054 patients, equivalent to 9848 patient-days, who 
had CrCl on the present day and the next two days, 333 patients 
(31.59%), equivalent to 1693 patient-days (17.19%), had average CrCl 
of the next two days above 130 ml/min/1.73m2, a widely used cutoff 
for hyper-clearance definition. Fig.  1 depicts the internally validated 
model performance, where RMSE of 24.05 ± 2.07, MAE of 15.59 ± 0.90, 
and R2 of 0.80 ± 0.03 were reported. The five most predictive variables 
were mean CrCl, CrCl of the previous day, age, SCr of the previous day, 
and UO of the previous day.
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Conclusion. The average CrCl of the next two days can be accurately 
predicted on a daily basis during ICU stay, based on the clinical data 
routinely collected in the ICU. These predictions can be further incor-
porated into a pharmacokinetic model to support a more optimized 
dose regimen. The robustness of developed model will be examined in 
the external validation cohort.
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Introduction. Polymyxin B (PMB) is one of the most important anti-
microbial agents in intensive care units with high prevalence of 
multidrug-resistant bacteria, often it is the only agent active against 
hospital-acquired microorganisms. Unfortunately PMB is characterized 
by a narrow therapeutic window and high toxicity. An easy method to 
measure PMB serum concentration and to study its pharmacokinetics 
in critically ill patients could increase therapy efficacy and safety.
Objectives. The main objective of this study was development of a 
PMB therapeutic drug monitoring method based on enzyme-linked 
immunoanalysis (ELISA) which is both precise and handy and could be 
used to study PMB pharmacokinetics in critically ill patients.
Methods. Specific rabbit anti-PMB antibodies were used to develop 
several formats of ELISA for PMB quantitative determination in human 
serum. This method was applied for preliminary pharmacokinetic 
study in 3 patients with sepsis, caused by A. baumannii and K. pneumo-
niae. These patients received 100 mg or 125 mg PMB twice daily. Blood 
samples were collected on the third day of therapy in 7 time-points 
between drug infusions.
Results. High sensitivity of assay allowed to determine PMB serum 
concentration with working range 1–100  ng/ml after simple 100-
fold dilution. This obviated labor-intensive sample processing and 
reduced possible matrix effects.Comparison of PMB serum concen-
tration data obtained by ELISAs and LC–MS/MS revealed good cor-
relation (r2 = 0,82–0,99). Direct ELISA formats with coated antibodies 
and conjugated antigen decreased analysis run-time on 1 h (90 min). 
This method was applied for preliminary pharmacokinetic study in 3 
intensive care patients with sepsis. PMB exposition values in terms of 
AUC​0–24 were 107, 165 and 72 mg*h/ml and indicated high risk of tox-
icity in two patients (AUC > 100 mg*h/ml). These preliminary data are 
suggestive of high individual PMB pharmacokinetics variability and 
highlight a point for PMB therapeutic drug monitoring application in 
critically ill patients.
Conclusion. The developed method for PMB serum concentration 
measurement is easy, precise and relatively fast (90 min) and might aid 
in clinical decision-making. This method will be used in further PMB 
pharmacokinetic studies in subgroups of critically ill patients with the 
most severe forms of disease.

000646 
Addiction of patients in intensive care unit at the time 
of the COVID19
H. Maamouri1; M. Fatnassi2; A. Ben Jazia2; N. Brahmi3
1Medical ICU, Hôpital Abderrahmen Mami de pneumo‑phtisiologie, 
Ariana, Tunisia; 2Intensive Care, Centre d’assistance médicale urgente—
CAMU, Tunis, Tunisia; 3Intensive Care Unit, Centre d’assistance médicale 

urgente—CAMU, Tunis, Tunisia 
Correspondence: H. Maamouri
Intensive Care Medicine Experimental 2021, 9(1): 000646

Introduction. The COVID 19 pandemic disproportionately disrupts 
the daily lives of people. Isolation, boredom and idleness promote 
addictive and worsen addiction in people suffering from psychoactive 
substance use disorder (PSD). The objective of our study was to dis-
cribe the socioeconomic profile, clinical charcteristics, complications 
and evolution of addicted patients hospitalized in intensive care uni at 
the time of the covid.
Methods. We conducted a prospective study during three months 
in our toxicological ICU from April to July 2020. We included all the 
patients admitted for any type of addiction and confirmed by toxic 
research.
Results. During the study 45 patients were included. They were male 
in 93%, mostly single (82%) with a mean age of 31.5 ± 15.5 [14–73]. 
The level of study was primary school (65%), middle (8.8%), second-
ary school (17%) and higher education (8.8%). Patients lived mainly 
in northeast (53%). Twelve patients (32%) lived with their siblings. 
The average number of people per household was 4.05 ± 2.06 [1–9]. 
The questioning of patients found an addiction to tobacco (55%), 
buprenorphine (6.6%),cannabis (11%), trihexyphenidyle (8.8%) and 
opiate poisoning in one case.The reason for hospitalization was mainly 
an overdose of PSD (98%) and an endocarditis associated with res-
piratory distress in one case. Poisoning was secondary to ingestion 
of alcohol frelate (53%) as well as overdoses with cannabis (11%), 
buprenorphine (6.6%), Datura strammonium (4.4%) and extasy (4.4%). 
Complications related to addiction were toxicoma withdrawal syn-
drome (26.6%), hepatisis C and HIV (4.4%), neuropathy retrobulbar 
optic (6.6%), toxic leucoencephalopathy (4.4%), bilateral blindess (2%), 
amputation of the upper limb (2%), infectious endocarditis with sep-
tic localization (2%), pneumithorax (2%). Mechanical ventilation was 
required in 21% of cases and hemodialysis in 27% of cases. The mean 
lenght of stay in intensive care was 7.4 ± 15.9 days [1–94] with a mor-
tality of 13%.
Conclusion. The lack of social, sporting activities, isolation and con-
finement relating to the global health crisis due to COVID 19 has led 
the most fragile and poor people to the supply of PSD that lead to 
death or sequelae disabling.
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Introduction. Baclofen also named «Lioreseal» is a muscle relaxant 
used in spastic contractures during multiple sclerosis or tetanus. There 
was a renewed interest in baclofen in 2008 since the marketing of Dr 
Ameisen’s book on its efects on alcohol withdrawal. In Tunisia Baclofen 
poisoing is not common but is unusual. The aim of this study was to 
describe the epidemiological characteristics of baclofen poisoning.
Methods. We coducted a retrospective study, descriptive, monocen-
tric study that included patients admitted to Intensive care unit of the 
Mahmoud Yaacoub Center of Emergency Medical Assistance from Jan-
uary 2010 to Septemeber 2020 admitted for acute voluntary baclofen 
poisoning.
Results. During the period of the study, thirty two patients were 
included. The mean age was 28 ± 12 years [13–54]. There was a female 
predominance with a sex ratio of 0,33. Fifteen patients (47%) were 
treated with baclofen, three of whom were alcoholics. All the intoxica-
tions were related to a suicide attempt. The mean IGSII score was 28 
[12–62]. An Agited coma was noted in seventeen patients (53%) and 
two patients had a simple seizure that resolved on benzodiazepine. 
Four patients had hypothermia with a mean of 36.5°c of which one 
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patient had Osborn J wave on electrocardiogram. Twelve patients ini-
tially presented with sinus bradycardia requiring atropine in seven of 
these patients. Seven patients presented with filing responsive shock 
(22%), with need of vasoactive drugs in five patients (15%). Twenty 
five patients (78%) required mechanical ventilation. There was a sig-
nificant correlation between supposedly ingested dose and coma, 
bradycardia, hypotension and hypothermia. The mean lenght of stay 
was 4 days [1–12] with a mean duration of mechanical ventilation of 
2.5 days [1–5]. There were no cases of death.
Conclusion. Baclofen poisoning is rare but remain serious if manage-
ment is not optimized. There is a correlation between the supposedly 
ingested dose and clinical symptoms.
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Introduction. Aminophylline, the ethylene diamine salt of theophyl-
line is a 50  year old established bronchodilator. It has fallen out of 
popularity with the advent of newer drugs with lesser side effects, due 
to its drug interactions, the lack of use, absence of basic discussion in 
teaching centers and the misconceptions due to limited knowledge in 
its use. Also its low cost and enhanced marketing of newer agents is 
also a contributory factor.
Aminophylline, in addition to its effect on airway has been demon-
strated to have other beneficial effects like renoprotection, diuresis, 
anti-inflammatory action and used in weaning difficulties. But the 
data to support this is scant, especially in critically ill adult patients.
Objectives. We therefore conducted a prospective, observational, 
single arm study in a tertiary care hospital to assess the efficacy of 
aminophylline as a renoprotective and anti-inflammatory agent in 
critically ill adult patients.
Methods. All patients admitted to the adult ICU who were pre-
scribed aminophylline for severe bronchospasm over a 24 h period 
were included in the study. The use and dosing of aminophylline 
infusion was at the discretion of the treating intensivist (no loading 
dose was given to any patient and maximum infusion dose did not 
exceed 100 mcg/kg/hour in any patient) Patients with h/o xanthine 
allergy, ongoing arrhythmias, liver disease, seizure disorder, chronic 
kidney disease/ acute kidney injury on haemodialysis, patients who 
received diuretics, newer antibiotics or steroids during the 24 h ami-
nophylline infusion were excluded from the study.
Data was collected at baseline prior to the administration of amino-
phylline, and then again 24 h after the initiation of therapy.
Collected data consisted of demographics, diagnosis, medications 
and vital signs. In addition, data was obtained to assess the anti- 
inflammatory and renoprotective effects of aminophylline.
RENAL FUNCTION: S.creatinine at baseline and 24 h post aminophyl-
line infusion along with 24 h urine output.
ANTI-INFLAMMATORY: CRP, total leukocyte count at baseline and 
24 h post infusion.
Results. A total of 53 patients were included in the study. Wilcoxon 
signed rank test was performed to compare baseline values with 
post aminophylline infusion values. There was significant improve-
ment in terms of renoprotective effects, with increase in urine out-
put (p = 0.0001) and decrease in serum creatinine levels (p = 0.016). 
CRP levels were significantly lower (p = 0.006) compared to pre-
infusion values, but the change in total white cell counts was not 
significant (p = 0.235). Side effects of aminophylline were detected 
in 12 out of 53 patients, with tachycardia being the most common 
side effect.
Conclusion. Aminophylline demonstrates renoprotective, diuretic 
and anti-inflammatory effects in critically ill adult patients. Intensivists 

should definitely consider reinstating aminophylline to their ICU drug 
formulary and it should not be shelved as an archaic agent.
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Introduction. The protocolized mechanical ventilation withdrawal 
test is a recommended step in the weaning and extubation process for 
ventilated patients in intensive care unit (ICU). It makes it possible to 
reveal latent causes of failure and thus prevent the consequent excess 
mortality. Patients admitted to ICU for toxic reasons requiring mechan-
ical ventilation represent a special population due to a lower incidence 
of co-morbidities and often short ventilation time (< 72 h).
Objectives. Our objective was to assess the value of protocolizing the 
procedure in this population.
Methods. This was a prospective, monocentric and evaluative study, 
conducted during the year 2020, from June to December in the Toxi-
cological ICU Department. Patients admitted ICU and ventilated for 
toxic reasons who met the criteria for extubation before 72 h of ven-
tilation were randomised into two groups: one group received a pro-
tocolized withdrawal (switching to VS-AIDE ZEEP for 30 min) and one 
group received a non-protocolized withdrawal based on basic clini-
cal parameters only (neurological status, blood pressure, pulse and 
pulsed O2 saturation). The main judging criterion was the success of 
extubation and discharge from intensive care without sequelae.
Results. Fourty three patients were enrolled during the study period. 
Mean age was 31 (± 10) and sex ratio was 0.8. Mean severity scores 
were 24 (± 3) [16–28] et 9 (± 2) [4–14] for IGS II and Apache II, respec-
tively. Patients are followed by psychiatry in 53.5% of cases, diabetic 
and hypertensive in 5 (9.3%). Chloralose was the most common toxi-
cant (34. 9%) followed by carbamazepine (11.2%). The majority (92%) 
of patients were sedated with Propofol. Neurological distress was the 
main indication of ventilation (100%), respiratory distress was associ-
ated in 4 cases (10%). The two groups were homogeneous in terms of 
age, sex, and medical history (p > 0.05). The two withdrawal protocols 
were similar in this population of patients ventilated for toxic reasons 
for a period not exceeding 72 h (P = 1).
Conclusion. This study suggests that there is no problem with ventila-
tory weaning in patients ventilated for toxic reasons for a short period 
not exceeding 72 h.
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Introduction. There is a high prevalence of venous thromboembolism 
(VTE) in critically ill patients with COVID-19 [1]. This has led a number 
of European guidelines to suggest using an ‘intermediate’ dose for 
thromboprophylaxis based on expert opinion [1]. Monitoring anti-Fac-
tor Xa (anti-FXa) levels has previously been suggested for patients on 
the Intensive Care Unit (ICU) as sub-therapeutic levels can be common 
in critical illness [2].
In this study we retrospectively examined the anti-FXa levels achieved 
by ‘intermediate’ dose tinzaparin administration in patients on ICU 
with COVID-19 early in the pandemic.
Methods. All patients admitted to ICU with COVID-19 who had an 
anti-FXa level sent whilst on thromboprophylaxis were included 
and data were collected from health records. The study period was 
between March 4th and April 24th 2020. Given the observation of a 
high number of thrombotic events early in the pandemic, a twice-
daily dosing regimen for subcutaneous tinzaparin administration was 
implemented, based on weight and renal function, rather than once 
per day typically used for patients without COVID-19. Peak anti-FXa 
levels were taken four hours after the third dose on admission or after 
dose changes. A level of 0.2–0.4 iU/ml was accepted.
Results. Twelve patients were included in the study time period. Six 
patients were male, mean age was 60.8 ± 9.1 and mean APACHE II 
score was 15.4 ± 3.9. Seven patients were ventilated and two received 
renal replacement therapy. ICU mortality was 33.3%.
Mean tinzaparin dose was 9083 ± 2382 units and first anti-FXa levels 
were 0.12 (IQR 0.10–0.24). Only four (33.3%) patients had anti-FXa 
levels in range on first measurement. Five patients later achieved 
adequate anti-FXa levels after dose increments and the mean dose 
to achieve this was 10,300 ± 2387 units. Figure  1 below shows anti-
FXa levels by daily tinzaparin dosing throughout admission. Seven 
patients were later anticoagulated for confirmed or presumed VTE. 
There was no correlation between D-dimer levels and anti-FXa levels. 
There were no significant bleeding events during the study period.
Conclusion. These results suggest that even intermediate dosing 
of tinzaparin may be inadequate to achieve target anti-FXa levels 
thereby leaving patients susceptible to developing VTE. This phenom-
enon may be due to systemic inflammation or specific COVID-19-in-
duced activation of the clotting system.
However, whether titrating doses to achieve target levels reduces 
VTE rates or improves clinical outcomes is yet to be established and 
the optimal dose for thromboprophylaxis, particularly in patients now 
commonly receiving immunomodulation, requires further study.

Figure 1
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Introduction. Anaphylaxis is a potentially life-threatening allergic 
reaction.The identification of potential triggers and risk factors may 
improve the outcome of this entity. However, few data are available 
on patients who have previously experienced anaphylaxis and were 
admitted to intensive care unit (ICU).
Objectives. The objective of this study is to describe the epidemio-
logical, clinical features, management and outcome of patients with 
anaphylaxis in ICU.
Methods. Prospective, observational study including patients over the 
age of 14 who were admitted to toxicological ICU between 2007 and 
2019 for anaphylaxis. Collection of epidemiological, clinical and thera-
peutic parameters.
Results. Inclusion of 134 patients with a mean age of 42 ± 17  years 
and sex ratio = 1.3. History of alleric reaction and atopic disease were 
noted in 27 patients (20%). The different allergenic components and 
triggers were n (%): drugs 75 (56), hymenoptera sting 28 (24.6), recent 
food 31(23). Clinical signs n (%): cutaneous manifestations 98 (86), car-
diovascular signs 40 (35), respiratory signs 46 (40.4), digestive signs 
18 (15) and neurological signs 15 (13.2). An anaphylactic shock was 
recorded in 44 patients (38.6%). Adrenaline was used in 49 patients 
(43%). Fluid resuscitation was given to 52 patients (45.6). Corticoster-
oids and antihistamines were prescribed respectively in 89.5% and 
82.5 of patients. Three patients were intubated.Two patients had car-
diac arrest and one death was recorded.
Conclusion. Our findings reflect the need for standardized anaphy-
laxis criteria among physicians treating anaphylaxis as well as the 
implementation of anaphylaxis guidelines regarding diagnosis and 
treatment.
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Introduction. Acute liver failure (ALF) in Europe is most frequently 
drug-induced in nature. Due to its accessibility, paracetamol is the 
most commonly overdosed medication in the USA and accounts for 
57% of ALFs in the UK. Treatment includes supportive care, N-acetyl-
cysteine (NAC) and orthopic liver transplantion (OLT) based on fulfil-
ment of the King’s College Criteria.
Objectives. We aimed to examine the associations of paracetamol 
induced ALF in ICU patients with predictive values, in order to improve 
future management.
Methods. Our cohort included 91 patients admitted to ICU from 
2010–2020. Relevant data was retrospectively analysed, including 
laboratory values, psychiatric comorbidities, dose ingested and SOFA 
scores pertaining ICU paracetamol toxicity admissions. We compared 
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these with outcomes including ventilation and dialysis requirement, 
OLT and death. Figures reflect parameters recorded at the time of ICU 
admission. Data was collected and analysed using Microsoft Excel.
Results. The average age amongst our cohort was 37. Mean ingested 
dose was 34 g. 17% of overdoses were accidental. 79% of patients suf-
fered from psychiatric comorbidities. 62% of patients survived (25% 
post OLT and 37% with NAC/supportive care alone). Whilst 80.2% of 
patients required ventilation and 71.4% required CRRT. SOFA score 
and fulfilment of the King’s College Criteria served as a reliable prog-
nostic indicator, as demonstrated in Table 1.

Table 1 Supportive Only OLT RIP

LACTATE 3.6 7 9.5

pH 7.34 7.3 7.2

INR 4.07 6.8 7.7

CREATININE 149.13 206 237

SOFA 7.85 10.42 12.6

Conclusion. Paracetamol induced ALF remains a significant burden 
on the health service. The King’s College Criteria components and 
SOFA scores accurately predicted negative outcomes in patients with 
paracetamol induced ALF, with SOFA scores 62% higher in those who 
died versus those who received supportive care only. This highlights 
importance of early clinical examination, biochemical investigations 
and severity score calculations to improve timely diagnosis and appro-
priate management of paracetamol induced ALF.
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Introduction. Interhospital transfer of the critically ill adult frequently 
involves sedation to facilitate ventilation, with neuromuscular block-
ade (NMB) often employed to assist this. Although NAP5[1] high-
lighted the increased risk of accident awareness (AAGA) with fixed-rate 
propofol infusions, and AAGBI guidelines for transfer[2] and use of 
total intravenous anaesthesia [3] recommend using depth of anaes-
thesia (DOA) monitors and target controlled infusions (TCI) to ensure 
appropriate sedation for transfer, their use in transfer persists.
Methods. We retrospectively reviewed all interhospital transfers of 
mechanically ventilated patients in the our local Critical Care Net-
work from Oct 17 to Feb 19 (most recent complete dataset) to review 
regional practice. Where NMB was not explicitly documented, two 
authors assessed independently the likelihood of its use based on ven-
tilatory mode and clinical indicators.
Results. 225 transfers were reviewed. NMB was documented or highly 
suspected in 70%. Fixed-rate propofol infusions were used in 83% of 
these, and as a single agent in 43%. Neither TCI nor DOA monitoring 
were employed on any transfer. Mean propofol dose where NMB was 
employed was 17.4 ± 9.3  ml/h, and was unadjusted in brain-injured 
(22%) or cardiac (14%) patients, or when used alongside another 

anaesthetic agent. There was a weak association of reduced dosing 
with increasing patient age (p = 0.021), and no association between 
propofol dose and vasopressor requirements (p = 0.770). Increasing 
dose was associated with a reduced heart rate (p = 0.035) but unasso-
ciated with changes in MAP (p = 0.059).
Plotting physiological variables against propofol dose highlights 
a cohort of undersedated, hypotensive patients; and another with 
abnormally high heart rates and mean arterial pressure suggesting 
physiological features of awareness.

Conclusion. Routine use of NMBs and fixed-rate propofol infusions 
during interhospital transfer is common. Doses used equate to a Cet 
of 1.4 mcg/ml [4], which is insufficient to prevent waking in the aver-
age adult. That similarly low infusion rates were utilised irrespective of 
patient factors or co-infusions suggest transferring doctors may not 
take these into account during the transfer of critically-ill, paralysed 
patients, nor recognise patients at risk of awareness. It’s also apparent 
that recommended standards of care and monitoring for TIVA are not 
applied when it is used outside of the operating theatre.
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Introduction. Rocking chair therapy has been explored in patients 
with dementia to promote the feeling of relaxation (1). To our knowl-
edge, no study has evaluated the effect of rocking chair therapy in crit-
ical ill patients admitted to an Intensive Care Unit (ICU) with delirium.
Objectives. We hypothesized that delirious patients receiving rock-
ing chair therapy would have fewer days with delirium and coma and 
improve 1 level closer to 0 in the Richmond Agitation and Sedation 
Scale (RASS) before and after rocking chair therapy. The aim is to inves-
tigate the effect of a therapeutic rocking chair with or without rocking 
motion on the duration of delirium and intensity of agitation in criti-
cally ill patients admitted to the ICU.
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Methods. The RockingICU trial is an investigator-initiated, pragmatic, 
multicentre, parallel-grouped, centrally randomised, stratified, data-
analyst-blinded trial with adequate allocation sequence generation 
and allocation concealment.
We are including patients for 1:1 web-based randomisation, stratified 
by site in patients 18 years or older with a positive delirium score iden-
tified by a validated delirium screening tool. We are excluding patients 
mainly due to mobilisation restriction, body weight exceeding 130 kg, 
inability to provide consent, and presence of multi resistant bacteria 
or viral droplet infections.
The trial period is the time spent in the ICU from randomisation to a 
maximum of two-weeks. The intervention is a rocking chair therapy 
and patients allocated to the intervention group will receives daily 
minimum 20 min of rocking therapy. The integrated music option will 
be turned on, unless the patient declines music. The program used is 
“Refresh”, which is recommended for power napping and to dampen 
arousal. If the patients are comfortable in the rocking chair or have 
fallen asleep, the program can be repeated for an additional 20 min. 
Patients allocated to the control group will be transferred to the rock-
ing chair, but the rocking motion and music will not be activated.
The primary outcome measure is number of days alive without coma 
and delirium in the two-week follow-up period. The secondary out-
come measures are: number of days alive and without life support 
within two-weeks follow-up, length of stay in the ICU, daily RASS, the 
delta RASS before and after the intervention, number of patients that 
received benzodiazepines, antipsychotics or continues infusion of sed-
atives when in the rocking chair (both intervention and control), num-
ber of times the interventions was discontinued, number of patients 
that received other treatment against delirium and the nurses ‘esti-
mate of the patients experiences of comfort while in the rocking chair.
The general plan is to perform analysis on the Intention-to-treat (ITT) popu-
lation as well as per-protocol population (PPP). The primary conclusion of 
the trial will be based on the ITT analysis. The PPP is defined as randomised 
participants except those having one or major protocol violations, such as 
eligible patients not receiving the allocated intervention > 2 days, ineligible 
patients receiving the allocated intervention > 2 days (as delirium negative) 
or ineligible patients withdrawn from the intervention. A power calcula-
tion with a risk reduction of 20%, a power of 80% with an alpha cut-off on 
5% and further 20% inclusion gives 76 patients in intervention and control 
group reaching a total of n = 152 inclusion in the trial.
The trial is registered at clincialtrials.gov (NCT04401514) and at The 
Capital region of Denmark ethical committees (H-180556774) and 
the Danish Data Protection Agency (P-2020-114). We are including 
patients after the achievement of consent for participation according 
to national regulations.
Results. Progress: By March 24th, 2021 57 patients have been 
included. Seven of eight sites have been initiated and the eight will 
start including patients by the beginning of April.
Conclusion. Expected outcomes: The RockingICU trial will provide 
important new knowledge and raise research questions regarding non-
pharmacological interventions to alleviate delirium in ICU patients.
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Introduction. In December 2019, a novel coronavirus (SARS-CoV-2) 
causing an acute respiratory distress syndrome (ARDS) emerged in 
China, and spread throughout the world, becoming a pandemic.
Objectives. To describe our experience with a sedoanalgesia protocol 
and delirium in COVID-19-associated acute respiratory distress syn-
drome patients admitted to a medical ICU in a secondary-level univer-
sity Hospital.
Methods. Retrospective and descriptive study carried out in March–
April 2020 in patients admitted with COVID-19-associated ARDS. 
Parameters analyzed: gender, age range, comorbidities, severity 
scoring systems, deep sedoanalgesia strategie (DS) with bispectral 
index monitoring (BIS) in patients with moderate or severe ARDS, 
requiring prone positioning or neuromuscular blockade (NMB), and 
dynamic sedoanalgesia strategie (DyS): superficial level of seda-
tion using Richmond Agitation Sedation Scale (RASS) (objective: 
−  2 and + 1). Deep sedoanalgesia strategie: initially midazolam 
(MDZ) + fentanyl (FNT) + Propofol (PF) (if MDZ dosage > 0.25 mg/kg/h 
or tolerance) + ketamine (KET) (if PF dosage > 4 mg/kg/h) and/or con-
tinuous NMB. Dynamic sedoanalgesia strategie: initially PF + FNT or 
PF + remifentanil (RF) (if renal failure or BMI > 30 kg/m2) or PF + KET (if 
hemodynamic instability). Management of delirium/agitation (D&A): 
dexmedetomidine (DEX) + PF or DEX + RF or alpha-2 adrenergic 
receptor agonists (α-2 A): DEX o clonidine (CL) or neuroleptics (Nr).
Results. 22 patients were included (19 male/ 3 female), mean age: 
67.5 ± 6.1  years old (< 60: 4, 60–70: 13(59%), > 70:7). APACHE II: 
26 ± 7, SOFA: 7.5 ± 1.9. Comorbidities: COPD:4, obesity(BMI > 30  kg/
m2): 5 (22.7%), hypertension: 13(59%), diabetes: 4. DS strategie 
required using MDZ + FNT: 22 patients, MDZ + FNT + PF: 18 and 
MDZ + FNT + PF + KET: 15. NMB was needed in 14 patients (cisatra-
curium: 10/ rocuronium: 4). In DyS strategie PF + FNT was used in 11 
patients, PF + KET in 15 and PF + RF in 15. In terms of management of 
D&A: DEX + PF: 7, DEX + RF: 11, α-2 A: 11 (DEX: 7 and CL: 4) and Nr: 11 
(typical: 7 and atypical: 4).
Conclusion. Deep sedation strategie using MDZ + FNT was used in 
100% and MDZ + FNT + PF in 82%, needing neuromuscular blockade 
64%. Dynamic sedation strategie with PF + RF was used in 68%, as well 
as PF + KET. For management of delirium and agitation, the medica-
tion used was DEX + RF: 50% and α-2 A: 50%
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Introduction. Delirium is a common problem in critical care and has 
been reported in nearly one third of patients during their critical care 
admission(1). Delirium has been observed to increase length of stay(1) 
and cost of stay(2), is an independent risk factor for mortality(1) and 
increases the risk long term cognitive impairment(3). Less is known 
about the impact of the time of onset of delirium and the impact this 
has on ICU stay.
Objectives. To assess the impact of late onset versus early onset delir-
ium on length of stay in a large general adult Intensive Care Unit (ICU).
Methods. We reviewed electronic patient records of all patients 
admitted to our general adult critical care unit between 1st January 
2017 and 31st December 2020. Our case mix is a combined medical 
and surgical unit.
Data was extracted from the IntelliSpace critical care information sys-
tem (Philips NC, Netherlands) which is used for all clinical documen-
tation in our ICU. We extracted data for the CAM-ICU delirium screen 
which is used routinely in our unit as well as length of stay data.
We categorised patients with a positive delirium screen according to 
whether delirium was identified during the first 3  days (early onset) 
or after day 3 (late onset), to distinguish those whose presentation 
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included delirium from those who developed delirium whilst in the 
ICU.
Results. We reviewed 8179 patient episodes. 1179 patients (14.4%) 
had a positive CAM-ICU assessment on at least one occasion. Of these, 
681/ 1179 patients (57.8%) were identified with early onset delirium 
and 498/1179 (42.2%) were identified with late onset delirium.
ICU length of stay for patients with late onset delirium was significantly 
increased compared to those with early onset delirium (p < 0.001). 
Length of stay was 24.5 (± 22.0) days in this group. This was more than 
twice the length of the mean ICU stay for all patients with potential 
to develop late onset delirium (i.e. length of stay greater than 3 days).

All patients 
(n = 8179)

All patients 
with 
length of 
stay > 3 days 
(n = 3679)

Early Onset 
Delirium 
(n = 681)

Late Onset 
Delirium 
(n = 498)

Mean 
length of 
stay (days) 
(SD)

5.5 (9.4) 10.9 (12.7) 8.1 (10.8) 24.5 (22.0)

Table 1. ICU mean length of stay (all patients vs patients with positive 
CAM-ICU).
Conclusion. Late onset delirium occurring more than 3  days after 
admission to critical care is associated with a three-fold increase in 
length of stay compared to early onset delirium and appears to have a 
proportionally greater impact on length stay than early onset delirium.
One limitation of this study is that patients who arrive intubated are 
more difficult to assess for delirium. They may have a more significant 
illness than those who arrive un-intubated and we have not stratified 
patients by illness severity on admission.
Further research into the prognostic implications and management 
of delirium onset at different time points during critical illness pro-
vides an interesting avenue for further research.

Reference(s)
1.	 Nil.
2.	 1.Salluh JI, Wang H, Schneider EB, Nagarajan N, Yenokyan G, Damluji A, 

et al. Outcome of delirium in critically ill patients: systematic review and 
meta-analysis. BMJ. 2015;350:h2538

3.	 2.Vasilevskis E, Chandrasekhar R, Holtze C, Graves J, Speroff T, Girard 
TD et al. The Cost of ICU Delirium and Coma in the Intensive Care Unit 
Patient. Med Care. 2018;56(10):890–897.

4.	 3.Pandharipande PP, Girard TD, Jackson JC, Morandi A, Thompson JL, Pun 
BT, et al. Long-term cognitive impairment after critical illness. N Engl J 
Med. 2013;369(14):1306–16.

000483 
Early experience with Erector Spinae Block performed 
by Intensivists
M. Varela1; C. Nunes1; L. Flores1; T. Capelas1; A. Krystopchuk1; D. Nuñez1; J. 
Moreno1

1Intensive Care Medicine 1, University Hospital Center of Algarve, Faro, 
Faro, Portugal 
Correspondence: M. Varela
Intensive Care Medicine Experimental 2021, 9(1): 000483

Introduction. Erector spinae block (ESPB) is a loco-regional block 
that was initially described in 2016 and since then has been used 
by anesthesiologists for pain management in rib fractures, abdomi-
nal, pelvic and limb pain. It may serve as a replacement for epidural 
blocks, due to its simplicity and better safety profile. We recently 
started using this technique for pain management in our Intensive 
Care Unit (ICU) and Intermediate Care Unit (IntCU).
Objectives. We aimed to describe our early experience with per-
forming ESPB in our ICU and IntCU by intensivists.

Methods. We collected data on every patient to which we applied 
the ESPB in our units, since its introduction on the 10th of Novem-
ber 2020, until the 10th of May 2021, namely: patient characteristics, 
reason for the ESPB, perceived pain, analgesic and sedative drugs 
and their dosages, before the ESPB and 1 h, 6 h and 24 h after the 
block. We also recorded technical details (patient position, place-
ment of ESPB), drug dosages given for the ESPB and complications 
associated with this technique.
Data was analyzed using Microsoft Office 365 Excel 
v16.0.13901.20148.
Results. ESPB was performed in 9 patients (3 in the ICU and 6 in the 
IntCU) for the following indications: rib fracture (4), lower limb fracture 
(2), acute pancreatitis (1), major abdominal surgery (2). The 2 patients 
who had abdominal surgery were septic at the time of ESBP and one 
had an INR over 2.
Bilateral blocks were performed in those patients with acute pancrea-
titis and major abdominal surgery. All but one catheter were placed 
with ultrasound guidance. There were no complications related to its 
insertion.
The most common prescription was an initial Ropivacaine bolus dose 
of 20  cc of 100  mg, followed by 15  cc of 30  mg, in each catheter, as 
suggested by our department’s protocol. No toxicity was noted.
In the 2 patients on intravenous fentanyl, complete withdrawal was 
possible 1 h after the ESPB.
Of the 2 patients who had major abdominal surgery, successful extu-
bation was possible 2 h after the ESPB was performed, one of which 
had failed extubation the day before in relation to severe and uncon-
trolled abdominal pain.
The ESPB catheter remained in place for an average of 5,07 days and 
a maximum number of 10 days. One catheter had to be replaced after 
being inadvertently exteriorized.
Conclusion. ESPB can be easily learned by intensivists and safely 
applied in the ICU and IntCU for the management of pain, especially in 
septic patients in whom an epidural block is contra-indicated.
Further studies are needed in critically ill patients to determine 
whether ESPB can decrease opioid dose, increase ventilator-free days 
and lower length of stay.
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Introduction. The use of standard sedation drugs in neuromuscular 
patients elevates the risk for CNS deterioration and thus, complica-
tions. The use of non depressant drugs such as dexmedetomidine 
has changed the onset for invasive procedures in these particularly 
patients in the last decade.
Objectives. To evaluate the complications, and thus the safeness, 
of dexmedetomidine for the mild to moderate sedation of neuro-
muscular patients enroled in our Home Mechanical Ventilation Unit 
(HMVU) ruled by intensive care physicians who underwent invasive 
procedures.
Methods. We performed a 24-month prospective study (January 
2019–January 2021) of all neuromuscular patients who underwent an 
invasive procedure and where sedated with dexmedetomidine, in a 
continuous infusion from 0.4–0.6 mcg/kg/h. Variables registered: sex, 
age, type of neuromuscular disease (muscular dystrophy, amyotrophic 
lateral sclerosis ALS, dyaphragmatic paralysis, other congenital neuro-
myopathies), type of procedure (percutaneous gastrostomy, fiberoptic 
bronchoscopy, emergent digestive endoscopy), complications (mild, 
moderate, severe and death).
Results. In 24  month we registered 110 sedations in our neuro-
muscular patients. 65 male (69%). Mean age of 49 y (19–72). ALS 
53 (48,2%), muscular dystrophy (Steinert, Duchenne, Becker..) 35 
(31,8%), other congenital neuro-myopathies (Charcot-Marie-Tooth, 
Bethlem myopathy, Pompe’s disease…) 15 (13,6%), dyaphrag-
matic paralysis 7 (6,4%). Procedures: percutaneous gastrostomy 
72 (65,6%), fiberoptic bronchoscopy 28 (25,4%), emergent diges-
tive endoscopy 10 (9%). Complications: 80 (73%) mild (bradicardia, 
hypotension); 16 (15%) moderate (1st dregree AV block); 14 (12%) 
severe (7 with severe hypotension that needed phenylephrine, 4 
presented 2nd AV block and 3 with 3d AV block); no deaths were 
registered. Only in 5 (4.5%) patients (3 with 3rd degree block and 
2 with severe hypotension), dexmedetomidine needed to be sus-
pended, on the rest, the pause and start after 5 min with an infusion 
rate of 50% less dosage solved the problem and the patient ended 
the procedure safely.
Conclusion. The use of dexmedetomidine in continous infusion 
from 0.4 to 0.6  mcg/kg/h in patients with neuromuscular disease 
for mild to moderate sedation appears to be a safe sedation drug in 
these particular patients. Only 12% had severe complications and in 
4.5% the treatment needed to be suspended. No deaths were regis-
tered during sedations.
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Introduction. Due to SARS-CoV-2 pandemia, ICU capacity at Univer-
sity Hospital of Araba expanded 216% during March 2020 (1). The 
excess of assistencial work and the complexity of these patients 
may had decreased our quality of assistance related to sedation and 
analgesia (2) in these patients.
Objectives. To compare the use of analgesics, sedative and antip-
sychotic drugs during the firts month of Pandemia and an hystoric 
cohort after the implementation of a new analgesia-based sedation 
and delirium protocol and monitoring throw validated ICU scales.
Methods. Observational study in a 1st Level Hospital with a target 
area of 400,000 patients, with an ICU of 31 High Dependency Beds 

and 4 Intermediate Dependency Beds expanded to 67 High Depend-
ency Beds during the first Pandemic month. Two periods will be 
compared: PRE-COVID period (1/2 to 30/3/15) and COVID period 
(4/3 al 24/3/21). Inclussion criteria: > 18 years, ICU admission > 48 h, 
need of iv infussion of analgesic and sedative drugs.
Results. N = 146 PRE COVID vs COVID: 91 vs 55. Age 62,75 ± 16,52 vs 
62,57 ± 12,43, APACHE II 19,55 ± 8,59 vs 15,41 ± 4,24 (p,001). Male % 
65,9 vs 41,8

Type of Admission % PRE-COVID COVID P

Neurocritical 24,2

Post-surgery 25,3

Sepsis 18,7 3,5

ARDS 15,4 96,4

Cardiac 8,8

Polytrauma 5,5

Use of Scales %

RASS 64,8 89,1 ,001

BPS/ESCID 20,9 94,5  < ,001

CAM-ICU 5,5 65,5  < ,001

Use of Drugs %

Sedatives 69 74,5

Opioids 90,1 86,4 ,004

Muscle relaxants 4,4 67,3  < ,001

Dosage

Propofol (mg/kg/h) 0,74 (0–3,57) 1,65(0–2,5) ,005

Midazolam (mg/kg/h) 0,08 (0,1–0,07) 0,19(0–0,25)  < ,001

Morphine 0,03 (0–15)

Fentanyl (mg/kg/h) 0,9 (0,07–42) 1 (0–2)

Remifentanyl (kg/h) 6 (0–12) 6 (0–6)

NSAIDS % 30,8 49,1% ,056

Antipsychotics % 7,7 54,5  < ,001

In those COVID patients who needed muscle relaxants, 77,8% were 
monitored with BIS and 69,4% with TOFF. 70,6% of the COVID patients 
were oversedated at some point during the admission.
Conclusion. Despite the excess of assistencial work, levels of seda-
tion, analgesia and delirium were more frequently measured through 
validated scales. This may suggest that the protocol has been consoli-
dated in our unit.
COVID patients with ARDS required more days intubated and venti-
lated despite lower levels of severity.
As a result of increased monitoring CAM-ICU, we used more frequently 
antipsychotic drugs in COVID period.
We should improve analgesia in our patients in order to avoid 
oversedation.
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Introduction. Practices of PAIDS in ARDS patients have been chal-
lenged during the COVID-19 pandemic. There are no guidelines which 
recommend management of analgesia and sedation for patients who 
require deep sedation, with extended durations of mechanical venti-
lation and are mostly overweighed, have high respiratory drive and 
desire to minimize nurse entry into COVID-19 patients rooms.
Objectives. Aim of the study was to analyze management of analge-
sia and sedation in COVID-19 ARDS patients.
Methods. Retrospective analysis of medical records patients hospital-
ized in our ICU during 2nd wave of COVID-19.
Results. 48 patients with moderate and severe ARDS who required 
intubation and mechanical ventilation were hospitalized (17 female 
and 31 man), the average age was 63. Excluded from analysis were 
patients on ECMO, NIV, who died < 48  h after admission. All patients 
required deep sedation (RASS -4;-5) and mean time of deep seda-
tion was 9  days; 30 (62%) of them were prone positioning, 20 (20%) 
were paralized. According to local protocol was in analgesia infusion 
of remifentanyl used which was switched (changed) within 3–5  days 
to fentanyl. Propofol was first choice of sedative drug but according 
to ventilator dyssynchrony 95% patients required multimodal seda-
tion with infusion of midazolam and ketamine. In 80% patients doses 
of drugs were in maximum doses per body weight. Observed side 
effects were hypotention (100%), bradycardia (50%), hypertriglyceri-
demia (14%), gut hypomotility (76%). 12 patients developed delirium, 
5 patients were discharged.
Conclusion. We observed prolonged respiratory failure with exagger-
ated use of sedative-analgesic infusions, cumulative drugs side effects. 
Promotion of interruption or light sedation, avoidance of deliriogenic 
pharmacotherapies has been impossible to apply in COVID-19 mild 
and severe ARDS.
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Introduction. Delirium frequently occurs in critically ill patients. Its 
prompt diagnosis and the identification of risk factors could modify 
the patient clinical outcomes.
Methods. A prospective cohort study of critically ill patients admit-
ted to our ICU in a middle-income country (Ecuador). We excluded 
patients under 18  years old, pregnant women, patients with alcohol 
misuse (drink more than 14 units (112 g) of alcohol a week or history of 
a withdrawal syndrome), and patients with psychotropic treatments. 
Delirium was diagnosed using the Confusion Assessment Method for 

the ICU (CAM-ICU) score. All patients were treated according to our 
ICU sedation and analgesia protocol, which establishes the use of light 
sedation according to the Richmond agitation-sedation scale (RASS -2) 
and daily awakenings.
Variables: 1. Sedation and analgesia were defined as: the use of at least 
one of the following drugs: Fentanyl, Remifentanil, Propofol, Dexme-
detomidine, Midazolam. 2. Overnight interruptions (from 8 p.m. to 8 
a.m.) were divided into two groups: a. 15 or fewer interruptions and 
b. 16 or more interruptions; the variable was determined considering 
the usual care of 2 to 3 interruptions for drug administration and the 
hourly vital signs measurements. 3. Alcohol drinking history: use of 
alcohol without meeting alcohol misuse definition.
Results. We collected 101 patients. Twenty-Seven (26.7%) of them 
developed delirium. Twenty-two were males (81%), and five were 
females (19%), p = 0.01.
The data is presented in the table.

Variable Delirium 
group 
(n = 27)

Non-Delirium 
group (n = 74)

p = 

Age, years 44 ± 22 50 ± 19 0.14

SAPS III 52 ± 15 54 ± 14 0.67

Alcohol drinking history 7 (26) 7 (10) 0.03

Invasive Mechanical Ventilation 17 (63) 37 (50) 0.25

≥ 16 average overnight inter‑
ruptions

17 (63) 33 (45) 0.10

≤ 15 average overnight inter‑
ruptions

10 (37) 41 (55) 0.10

Sedation and analgesia 17 (63) 35 (45) 0.16

ICU length of stay, days 8 ± 9 5 ± 5 0.05

In ICU mortality 3 (11) 11 (14) 0.59

Mortality 90-day after ICU admis‑
sion

6 (22) 13 (32) 0.32

Data are presented in mean ± standard deviation and number (per-
centage) as correspond.
Conclusion. In our sample, delirium incidence was similar to the 
described in critically ill patients from high-income countries. Alcohol 
drinking history and prolonged ICU length of stay showed a statisti-
cal association with delirium incidence. An ICU sedation and analgesia 
protocol may influence the incidence of delirium.
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Introduction. Subsyndromal delirium (SSD) is a condition character-
ized by a less severe acute form of acute brain disfunction. To date, 
SSD has been reported as an intermediate stage between delirium 
and normal mental state.
Objectives. We aimed to investigate the prevalence of SSD, the asso-
ciation between SSD and clinical outcomes and understanding if SSD 
is an independent entity or precedes delirium.
Methods. Prospective, observational, multicenter clinical study, 
involving five Intensive Care Units. A daily evaluation of delirium 
and SSD was done with Intensive Care Delirium Screening Checklist 
(ICDSC) and Confusion Assessment Method-ICU (CAM-ICU). Scales 
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were applied daily until ICU discharge/ death or up to 14 days of ICU 
stay. SSD was considered present if CAM-ICU assessment was negative 
but the patient exhibited at least 1 CAM-ICU feature, or if the ICDSC 
score was 1–3 points.
Results. Between 1 August 2018, and 30 March 2020, 137 patients 
were included. The median age was 71 years (IQR 59 to 78), 79 females 
(57.7%), with a median Apache II of 22 (IQR 14 to27). 67 (52,3%) were 
under invasive mechanical ventilation at some point during first 
14 days of ICU stay with a median duration of ventilation of 1 day (IQR 
0 to 5) and maximum of 14 days. Median length of ICU stay of 6 days 
(IQR 0 to 11) and hospital stay of 24 days (IQR 14–40); ICU and hospital 
mortality were 7.3% and 20.4% respectively.
Sedative infusion was common, propofol (46.1%), morphine (27.3%), 
remifentanil (21.9%) and midazolam (15.6%) were the most used 
drugs. Propofol, remifentanil, midazolam and dexmedetomidine were 
associated with delirium and SSD risk (p < 0,001) (when CAM-ICU scale 
was used).
A total of 1179 mental status assessments where performed during 
the study, 613 with CAM-ICU and 566 with ICDSC. CAM-ICU was posi-
tive for delirium in 105 episodes (11,7%) and for SSD in 169 (18.8%), 
which allowed identify of 46 delirious patients (35.9%) and 43 (33.6%) 
with SSD. ICDSC detected 143 (15.9%) episodes of delirium and 105 
(11.7%) episodes of SSD, with a total of 58 delirious patients (45.3%) 
and 28 (21.9%) with SSD.
Apache II, mechanical ventilation and length of ICU stay were associ-
ated with a higher risk of delirium and SSD (p < 0.001) with both scales.
Conclusion. SSD has a high prevalence with both scales, between 
21.9% and 33.6%, but lower than delirium. Both neurologic disfunc-
tions are in association with Apache II, mechanical ventilation and 
length of ICU stay. Routine monitoring of SSD enables detection of less 
severe forms of neurologic disfunction and could aid the development 
of strategies to reduce SSD, delirium and associated sequelae.
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Introduction. Patients in the intensive care unit (ICU) have 
increased risks of delirium, which is associated with worse out-
comes. As pharmacologic treatments for delirium are ineffective, 
prevention is important. Nonpharmacologic preventive strategies 
include exposure to natural light and restoring circadian rhythm. We 
investigated the effect of exposure to natural light via windows on 
delirium in the ICU.
Methods. This retrospective cohort study assessed all patients 
admitted to the medical ICU (MICU) of a university-affiliated hospital 
between January and June 2020 for eligibility. The ICU included 12 
isolation rooms, six with and six without windows. Patients with ICU 
stays of > 48  h were included and were divided into groups based 
on their admission to a single room with (Window group) or with-
out windows (Windowless group). The primary outcome was the 
cumulative incidence of delirium. The secondary outcomes were the 
numbers of delirium- and mechanical ventilation-free days, ICU and 
hospital length of stay, and in-ICU and 28-day mortalities.
Results. Among 150 patients, 83 patients were classified as Window 
group (55.3%) and 67 patients as Windowless group (44.7%). The 
cumulative incidence of delirium was significantly lower in the Win-
dow group compared to the Windowless group (21.7% vs. 43.3%; 
relative risk [RR] 1.996, 95% confidence interval [95% CI], 1.220–
3.265). Other secondary outcomes did not differ between groups. 
Admission to a room without a window was independently associ-
ated with an increased risk of delirium (adjusted odds ratio, 3.168; 
95% CI, 1.428–7.030). In Cox proportional regression analysis, admis-
sion to a room with windows was also associated with a decreased 
risk of the time to first delirium event (adjusted hazard ratio = 0.462; 
95% CI 0.251–0.853).
Table 1. Main outcomes.

Windowless 
(n = 67)

Window (n = 83) P-value

Primary outcome

Delirium incidence 29 (43.3) 18 (21.7) 0.005

Secondary outcomes

Delirium-free days 1.4 ± 2.5 2.2 ± 3.5 0.105

Agitation 7 (10.4) 6 (7.2) 0.486

Ventilation-free 
days

3.8 ± 5.3 3.34 ± 5.0 0.615

ICU LOS, days 10.5 ± 11.8 10.6 ± 13.1 0.955

Hospital LOS, days 47.6 ± 36.0 50.2 ± 37.9 0.670

ICU mortality 15 (22.4) 15 (18.1) 0.511

28-day mortality 16 (23.9) 25 (30.1) 0.394

Data are presented as mean ± standard or numbers (percentage) for 
continuous and categorical variables, respectively. ICU, intensive care 
unit; LOS, length of stay.
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Figure 1. Cox proportional hazard model of the time to first delirium 
event during the intensive care unit (ICU) stay according to Window-
less (room without windows) or Window (room with windows) groups
Conclusion. Exposure to natural light through windows was associ-
ated with a decreased risk of delirium as compared to admission to a 
single windowless room. Natural light exposure was also associated 
with a decreased risk of delirium and time to the first delirium event.
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Introduction. Disruption of circadian rhythm and consequent sleep 
disturbance predispose to the development of intensive care unit 
(ICU) acquired delirium. We aimed to determine whether prophylactic 
melatonin decreases the prevalence of delirium in critically ill adults.
Methods. In this open label randomized controlled trial critically ill 
adults received either usual standard care alone (Group C) or or in 
combination with enteral melatonin 3 mg once day at 9 PM (Group M). 
The primary outcome was the prevalence of delirium at 24  h of ICU 
stay. Secondary outcomes were prevalence of delirium at days 3 and 
7, ICU mortality, length of ICU stay, duration of mechanical ventila-
tion and Glasgow outcome scores at discharge. Multivariable logistic 
regression was used to develop models to predict delirium in ICU.
Results. 108 patients were included in the final analysis with 54 
patients in each group. At 24 h of ICU stay, there was no difference in 
prevalence of delirium between groups M and C (29.6 vs. 46.2%;RR: 
0.6, 95% C.I. 0.38–1.05, p = 0.11). None of thesecondary outcomes 
showed a statstically significant difference between the two groups. 
SOFA score on day 1 was an independent risk factor for developing 
new onset delirium in ICU with adjusted odds ratio of 2.60 (95% CI: 
1.24–5.45; p = 0.01).
Conclusion. Enteral melatonin 3 mg is not more effective in decreas-
ing the prevalence of delirium compared to standard care in critically 
ill adults.
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Introduction. Sedation and mechanical ventilation is cornerstone 
supportive therapy in ARDS management. Patients with COVID-19 are 
typically ventilated for more then 10 days during which time increased 
doses of benzodiazepines together with propofol, opioids and NMBAs 
are used. Over time drug clearance is decreased and prolonged 
awakening, delayed weaning and delirium is commonly seen. Also, 
in some countries shortage of fentanyl, midazolam and propofol has 
been reported. With sevoflurane no active metabolites, tachyphylaxis, 
tolerence or dependance has been described. It has predictable and 
favourable pharmacokinetics and dynamics with anti-inflammatory 
effects in patients with ARDS. No data is available on using sevoflu-
rane for sedation in COVID-19 patients requiring invasive mechanical 
ventilation.
Objectives. To assess feasibility of volatile sedation with sevoflurane 
in COVID-19 patients requiring mechanical ventilation.
Methods. 25 consecutive patients with COVID-19 referred to tertiary 
center for advanced ventilatory support and/or rescue therapies were 
switched from midazolam and/or midazolam + propofol based seda-
tion to single agent sedation using sevofluran (Anaconda, Sedana 
Medical Sweden). Sedation depth was assessed by Richmond Agi-
tation Sedation Scale (RASS) targeting -4 and Bispectral Index (BIS, 
Medtronic, US) targeting BIS 40–50. End expiratory sevoflurane con-
centration vas measured using Vamos (Dräger, Germany). All patients 
received continuous analgesia (fentanyl) and NMBA.
Results. In cohort of 25 invasively ventilated patients 69%were male 
with BMI 29 ± 5 and APACHE 17 ± 5. 18 (72%) patients received iNO 
(20 ppm). Anaconda was placed in inspiratory limb in 3 (12%) patients. 
*dose changes for fentanyl, propofol, midazolam and rocuronium only, 
boluses included.

Day 1 Day 3 P

Midazolam only 12 (48%) 0

Midazolam (mg/h) 42.5 ± 18.3 0

Fentanyl (microg/h) 155 ± 65 160 ± 32 NS

Propofol only 0 0
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Day 1 Day 3 P

Rocuronium (mg/h) 48 ± 7 26 ± 4 < 0.005

Propofol (mg/h) 267 ± 47 0 < 0.005

Infusion pump manipulations* (N) 18 ± 7 8 ± 4 < 0.005

Sevoflurane (end expiratory vol%) NA 1,6267 ± 0.2

BIS 40 41 NS

Vt (mL/kg IBM) 6.7 ± 0.8 6.2 ± 0.5 NS

DP (cmH2O) 14 ± 6 11 ± 4 NS

Conclusion. Sevoflurane via Anaconda provided adequate dept of 
sedation in all COVID-19 patients. Dose needed for adequate dept of 
sedation was higher than reported in other patient populations. Less 
infusion pump manipulation was needed during sevoflurane only 
sedation. Further research is warranted.
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Introduction. Thiamine di-phosphate (TDP) is an essential cofactor in 
glucose metabolism, glutamate transformation and in cholinesterase 
activity, all reported in delirium occurrence [1]. We proposed that a 
deficiency in Whole Blood Thiamine (WBT) could increase risk of delir-
ium occurrence in patients admitted to the Intensive Care Unit (ICU).
Objectives. To establish whether there is a relationship between defi-
ciency in WBT and ICU delirium occurrence in a cohort of ICU admis-
sions from Gelre Hospital, Netherlands.
Methods. An anonymised patient dataset was approved and obtained 
from Gelre ICU. This was a secondary analysis of a previous study on 
WBT in ICU patients (2). Delirium was assessed twice a day, using con-
fusion assessment method-intensive care unit (CAM-ICU). A day in 
delirium was defined as 1 or more positive CAM-ICU scores in 24  h. 
The pathology range for WBT deficiency was ≤ 100 nmol/litre. An ini-
tial analysis was carried out to explore whether normal levels of WBT 
at t-0 h, t24 hrs or t48 hrs resulted in a lower incidence of delirium dur-
ing ICU admission. The analysis is reported as odds ratio (OR) and 95% 
confidence interval (CI).
Results. The original ICU patient cohort was admitted between 2009 
to 2010. There were 57 patients and WBT was reported at t-0, t-24 
and t-48. Analysis reported a comarable rate of delirium in those with 
normal WBT (> 100 nmol/litre) compared to those that were WBT defi-
cient (≤ 100 nmol/litre) at t-0, t-24 and t-48, (OR: 0.68 [95% confidence 

interval (CI): 0.23–1.97]), (OR: 0.63 [95% CI: 0.20–2.00]) and (OR: 0.70 
[95% CI: 0.21–2.31]) respectively. Regression analysis was performed 
with age and sepsis as confounding variables, no significant differ-
ences were observed.
Table  1. Relationship between WBT on ICU admission, t-24  h, 
t-48 h and delirium occurrence in ICU.

Conclusion. In this small dateset, no relationship could be detected 
between WBT and delirium occurrence on ICU admission, and 24 and 
48 h post admission. The lack of significance with regards to confound-
ing variable of sepsis and age could be attributed to small patient 
numbers. Further analysis with a larger dataset is needed to investi-
gate the research question.
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Introduction. Volatile anaesthetics are regularly used for induction 
and maintenance of general anaesthesia in the operating room but 
have thus far had limited use in intensive care units (ICU). These anaes-
thetic agents have ideal pharmacokinetic properties when compared 
to intravenous (IV) sedatives, with rapid onset and offset, organ-inde-
pendent breakdown, and minimal adverse effects (1). The recent intro-
duction of anaesthetic delivery systems into existing ventilator circuits 
allows volatile anaesthetics to sedate mechanically ventilated patients 
(2). During the coronavirus (COVID-19) pandemic, increasing patient 
numbers requiring mechanical ventilation and shortages of IV seda-
tives further encouraged the use of inhaled sedation (3). However, lit-
tle is known about the impact of inhaled sedation on the outcomes of 
critically ill patients.
Objectives. The objective of this project was to assess the effect of 
inhaled sedation in comparison to IV sedation in mechanically venti-
lated patients in ICU.
Methods. A retrospective cohort study and descriptive analysis was 
conducted of all patients who were mechanically ventilated for 120 h 
or more on the ICU of Princess Alexandra Hospital, Harlow between 
May and December 2020. Patients were divided into three groups 
based on the sedation they received: inhaled, IV, or both. The median 
values of each outcome were compared between groups. Length of 
ventilation, time to extubation, mortality, incidence of adverse effects 
(delirium, hypercapnia, excessive secretions with/without emergency 
bronchoscopy) and average cost of sedatives per hour were assessed. 
Patients who received both forms of sedation were assessed for any 
changes in adverse effects or cost when the sedative type was altered.
Results. 34 patients were included in the study: 24 received IV seda-
tion, 2 received inhaled sedation, and 8 received both. No differences 
were noted in length of ventilation or time to extubation. There was a 
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similar incidence of adverse effects in all groups, and in patients who 
received both. The use of inhaled sedatives had a lower average cost 
per hour, as shown in Figure  1: the median value of IV sedation was 
£7.15 whilst inhaled sedation was £4.71. All patients who received 
both had a lower average cost when on inhaled sedation, shown in 
Fig. 2. 15 patients were COVID-19 positive on admission (11 on IV seda-
tion, 4 on both sedative types).

Conclusion. The small, variable group sizes and heterogeneous 
patient population limits the ability to draw conclusions about the 
effect of inhaled sedation. In spite of this, the above findings indi-
cate that the use of inhaled sedation is a safe method of sedation in 
ICU, provides similar outcomes to IV sedation, and may confer a cost-
saving benefit. This is of particular relevance in anticipation of future 
waves of COVID-19 patients. Larger-scale prospective studies are 
needed to further assess these findings and identify which patients 
will most benefit from inhaled sedation on ICU.
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Introduction. Several studies have been published on the efficacy of 
Dexmedetomidine as sedation strategy in critically ill patients not tol-
erating noninvasive ventilation (NIV). We conducted a meta-analysis 
with Trial Sequential Analyses (TSAs) to evaluate the beneficial effects 
of dexmedetomidine as compared to other sedation strategies.
Methods. In this preliminary analysis we screened MEDLINE and 
EMBASE for randomized clinical trials (RCTs), up to May 5th, 2021. We 
calculated Relative Risk (RR) for dichotomous outcomes and stand-
ardized mean difference (MD) for continuous outcomes, with 95% 
confidence interval (CI) using a random-effect model. For the TSA, the 
information size was computed assuming an alpha risk of 5% with a 
power of 80%. Our primary outcome was the reduction of intubation 
rate. Analyses were performed with separation in subgroups accord-
ing to the sedation strategy in the control group (placebo, midazolam, 
haloperidol, various).
Results. Twelve RCTs were included in our analysis. Dexmedetomi-
dine, compared with other sedation strategies or placebo, reduced 
the risk of intubation (RR 0.54; 95% CI, 0.41–0.71). This effect was evi-
dent across subgroups and significant when dexmedetomidine was 
compared to midazolam (3 RCTs, p = 0.003) or haloperidol (2 RCTs, 
p = 0.008). Dexmedetomidine also reduced the incidence of delirium 
(RR, 0.34; 95%CI, 0.22–0.54) and the Intensive Care Unit length of stay 
(ICU-LOS: MD, − 2.4 days; 95% CI, − 3.51 to − 1.29 days). However, dex-
medetomidine strategy was associated with increased risk of brady-
cardia (RR, 2.80; 95%CI, 1.92–4.07) and hypotension (RR, 1.98; 95% CI, 
1.32–2.98).The five TSAs conducted on these outcomes demonstrated 
that all results are robust (Figure  1), with Z-line crossing the alpha-
spending boundary. Mortality was not different between groups but 
TSA showed that more studies are needed.

Figure 1. Forest plot analysis and Trial Sequential Analysis on tracheal 
intubation in ICU patients requiring NIV randomized to dexmedeto-
midine or other sedation strategies with subgroup analysis. Analysis 
performed with random effect model and Mantel–Haenszel (M-H). CI: 
confidence interval, RRR: relative risk reduction.
Conclusion. In critically ill patients receiving NIV, dexmedetomidine is 
associated with decreased risk of intubation, particularly if the alterna-
tives are midazolam or haloperidol. A strategy of sedation with dexme-
detomidine reduces also the incidence of delirium and shortens the 
ICU-LOS, while increasing the risks of bradycardia and hypotension. 
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More studies are needed to evaluate the efficacy of dexmedetomidine 
in reducing mortality in this patient population.
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Introduction. The efficacy of haloperidol for treatment of delirium 
and associated adverse outcomes in critically ill adults has not been 
extensively studied.
Objectives. To determine whether haloperidol when compared to 
placebo reduces delirium and delirium-related adverse outcomes in 
critically ill adults.
Methods. Design: Randomized double-blind, placebo-controlled trial 
conducted between February 2018 and January 2020.
Setting: Eight Dutch intensive care units (ICU).
Participants: Adult ICU patients with delirium, assessed with the 
Intensive Care Delirium Screening Checklist or Confusion Assess-
ment Method for the ICU, not having an acute neurologic injury or 
dementia.
Intervention: Intravenous haloperidol (or placebo) 2.5  mg every 8  h, 
and titrated to a maximum of 5 mg every 8 h if delirium persisted, for 
up to 14 days.
Main outcomes and measures: The primary outcome was ICU delirium- 
and coma-free days (DCFD) up to 14  days after randomization. Sec-
ondary outcomes included efficacy and safety endpoints associated 
with haloperidol and delirium.
Results. The trial was prematurely terminated by the Data Safety Mon-
itoring Board after 132 enrolled patients (65 haloperidol; 67 placebo), 
because of futility to find differences in the primary DCFD outcome. 
Mean age was 64 years (SD 15), mean APACHE IV score 73.1 (SD 33.9), 
and 90/132 (68%) were male. There was no difference in DCFDs (RR 
1.16, 95% CI 0.76–1.77, p = 0.502). Haloperidol reduced overall ben-
zodiazepine use (adjusted OR 0.41, 95%CI 0.18 to 0.89, p = 0.028) and 
the risk of agitated-related events (falling out of bed: adjusted OR 0.32, 
95%CI 0.11 to 0.84, p = 0.026), but increased opioid dosages (adjusted 
difference 146.0%, 95%CI 9.0% to 447.4%, p = 0.031). No patients were 
withdrawn because of safety concerns related to haloperidol, of which 
the incidence did not differ between groups.
Conclusion. Our findings do not support the routine use of halop-
eridol to reduce delirium in critically ill adults. However, differences in 
some clinically relevant secondary outcomes, such as agitation-related 
events, may indicate effects of haloperidol on specific delirium symp-
toms, requiring further research.
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Introduction. Delirium is an acute confusional state characterized by 
an alteration of consciousness with reduced ability to focus, sustain or 
shift attention. It is a multifactorial disorder, with an enormous impact 
upon patients admitted to the Intensive Care Unit (ICU). These patients 
experience prolonged hospitalizations, functional and cognitive 
decline and higher mortality (1).
Primary prevention is essential: there are numerous non-pharma-
cologic interventions with an impact in modifiable risk factors, with 
proven efficacy to reduce the incidence of delirium (2). However, 
implementation of these interventions during the COVID-19 pan-
demic was scarce.
Objectives. To assess the risk factors to develop delirium in COVID-19 
patients admitted to the ICU.
Methods. We conducted a retrospective observational single-centre 
study in the ICU of a University Hospital in Spain, from March 2020 
to March 2021. All the patients who were admitted to the ICU with 
acute respiratory distress syndrome and PCR-confirmed COVID-19 
were included. Demographics, clinical and epidemiological data 
were recorded. Results are expressed as mean ± standard deviation, 
median (interquartile range) or frequency (%). Association between 
each risk factor and delirium was assessed with Chi-square or Mann–
Whitney U tests, as appropriate. All the statistically significant and 
clinically relevant associations were included in a multivariate logis-
tic regression model.
Results. We included 235 patients, with a prevalence of delirium of 
37%. Baseline characteristics: 73% male, aged 62 ± 12, body mass 
index 29(26–33)  Kg/m2, APACHE-II 16(13–20) points. ICU-acquired 
weakness 39%. ICU length of stay (LOS) 19(10–33) days, hospital LOS 
27(19–43) days. Mechanical ventilation (MV) 91%, 18(10–33) days; 
prone position 70%, vv-ECMO 13%. Days of neuromuscular block-
ade (NMB) 7(4–10), days of sedation 18(10–31), days under benzodi-
azepine (BZD) treatment 14(7–25).
For each potential risk factor, we compared the group of patients 
who did not develop delirium vs the group of patients with delirium: 
APACHE-II 16(13–20) vs 16(13–20), p = 0.92; ICU-acquired weakness 
32% vs 50%, p < 0.01; ICU LOS 16(7–26) vs 26(15–48) days, p < 0.01; 
hospital LOS 25(16–34) vs 37(22–63) days, p < 0.01; days of MV 14(5–
25) vs 21(12–40), p < 0.01; days of NMB 5(2–11) vs 6(4–11), p = 0.20; 
days of sedation 12(5–24) vs 21(12–38), p < 0.01; days under BZD 
treatment 9(4–19) vs 16 (7–38), p < 0.01.
A multivariate logistic regression model including all the statistically 
significant and clinically relevant associations from bivariate analysis 
showed a sensitivity of 39%, a specificity of 92%, a positive predic-
tive value of 72%, a negative predictive value of 73%, and an area 
under ROC curve of 0.74 to predict delirium, p < 0.01 (Table).

Coefficient Standard 
error

OR 95% CI p

Hospital LOS, per day 0.046 0.02 1.047 1.01–1.08 0.003

Days of MV, per day -0.034 0.03 0.966 0.91–1.03 0.296

Days of sedation, per day -0.035 0.03 0.965 0.90–1.03 0.311

Days under BZD treat‑
ment, per day

0.062 0.03 1.064 1.01–1.12 0.020

ICU-acquired weakness 0.254 0.64 1.290 0.49–3.41 0.609

cons -1.943 0.05 0.143 0.07–0.29  < 0.001
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Conclusion. In our series, bivariate analysis showed longer courses 
of sedation, benzodiazepine treatment and mechanical ventila-
tion, with more frequency of ICU-acquired weakness and more pro-
longed ICU and hospital LOS in patients who developed delirium, 
while we did not find any differences as per disease severity and 
days under neuromuscular blockade.
In our multivariate analysis, prolonged treatment with benzodiaz-
epines and prolonged hospitalization were significantly associated 
with the development of delirium.
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Introduction. Acute delirium is a common presentation in acute med-
icine & intensive care. AMT (Abbreviated Mental Test) sore is a simple 
clinical tool for assessment of acute delirium & screening of dementia. 
AMT score can be calculated in Nerve Centre, an online tool for clinical 
data collection. AMT Score ranges from 0–10. If AMT Score < 7, there is 
high likelihood for dementia & patients needs to refer to RRLP (Rapid 
Response Psychiatry Liaison Team) for further assessment. An AMT 
Score > 8, there is less likelihood for possibility of dementia.
Objectives. To check the frequency of acute delirium in vulnerable 
age group of 65 & above. To find out role of AMT (Abbreviated Men-
tal Test) Score for assessment of acute delirium & early diagnosis of 
dementia. If AMT score is < 7, there is high likelihood for dementia as 
compared to if AMT score of 8 or above where dementia is unlikely. 
Total AMT score is of 10 with rang of 0–10.
Methods. An audit loop was completed by checking role of AMT score 
on Nerve Centre (one of online clinical tool) for assessment of acute 
delirium & early diagnosis of dementia. A prospective analysis was 
done in all vulnerable age group of 65 & above. The data was collected 
within 72 h of admission into acute medical unit.
Results. In first audit group, among total sample size of 394 mean age 
was found 79.79 (Age range of 65–100). Acute delirium was found in 
28% cases as compared to normal individuals of 72% in all vulnerable 
age group of 65 & above. Mean AMT score was found 7.37 (AMT Range 
of 0–10). In 38% cases AMT score was found 0–7 (with likely demen-
tia) as compared to 62% with AMT score of 8–10 (unlikely dementia). 
Overall AMT score was checked in 60% of cases among this age group 
of 65 & above.
In the second Audit group (Re-audit) from sample size of 152, the 
mean age was found with 80.5 (Age Range of 65–101). Acute delirium 
was diagnosed in 23% cases. Average AMT Score was found 8.1 (AMT 
Range of 0–10). In 27% cases AMT score was found 0–7 (with likeli-
hood of dementia) as compared to in 73% cases having AMT score 
8–10 (unlikely for dementia). In all cases with AMT score of < 7, RRLP 
(Rapid Response Psychiatry Liaison Team) referral was done (100%). 
AMT Score was completed overall in 63% cases as compared to 60% 
completed in first audit report. These results remained quite compa-
rable with UK National Audit of 2018–2019 for checking AMT Score for 
assessment of acute delirium & dementia in general hospitals in age 
of 65 & above, where AMT assessment was completed in 58% cases as 
compared to our audit results of 60% & 63% respectively.
It was found quite significant correlation between acute delirium & 
likelihood of dementia in both of our audit reports (28% delirium cases 

vs 38% likelihood of dementia with AMT Score of 0–7 in first audit, & 
23% cases with acute delirium were having likelihood of dementia in 
27% with AMT score of 0–7 in 2nd audit).

Sam-
ple 
Size 
(n)

Mean 
Age

Mean 
AMT 
Score

Delirium 
by SQiD 
Question

Dementia 
Likely

Dementia 
Unlikely

Overall 
AMTs 
Checked

(AMTs 
0–7)

(AMTs 
8–10)

Audit 1 394 79.79 7.37 28% 38% 62% 60%

(110/394) (150/394) (244/394) (236/394)

Audit 2 
(Re-
Audit)

152 80.5 8.1 23% 27% 73% 63%

(35/152) (41/152) (111/152) (96/152)

Conclusion. AMT Score is a simple & reliable clinical tool to detect 
acute delirium & helps in early diagnosis of dementia. Acute delirium 
has quite significant correlation for early diagnosis of dementia in vul-
nerable age group of 65 & above.
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Introduction. While delirium has been acknowledged as a common 
syndrome in ICU patients, it remains widely unrecognised and under-
diagnosed. It is a matter of concern and is independent predictor of 
mortality. So is after-hours discharge though some recent large scale 
prospective study has refuted this claim. We investigated the outcome 
of patients treated for delirium in ICU and whether their time of dis-
charge influenced their hospital outcome.
Objectives. The primary outcome considered in this study was post-
ICU all-cause hospital mortality. The secondary outcomes were ICU 
readmissions, and ICU and hospital lengths of stay.
Methods. This was a single-centre retrospective cohort study con-
ducted at Canberra Hospital, the largest and only tertiary university-
affiliated public hospital in the region. The ICU at Canberra Hospital is 
a Level-III 31-bed unit including dedicated cardiothoracic and paedi-
atric bays, which admits over 2400 patients each year, with only up to 
30% being elective post-operative patients. After-hour ICU discharge 
was defined as those occurring between 18:00–07:59 h and thus, dis-
charge during work-hours occurred between 08:00 h and 17:59 h. Due 
to the retorspective design of the study, we identified patients treated 
for delirium from the pharmacotherapy they received (dexmedeto-
midine, haloperidol, olanzapine, quetiapine and risperidone). For this 
reason, patients who were admitted for drug overdoses were also 
excluded as they are often administered with anti-psychotics during 
their ICU stay for agitation due to drug withdrawal and suffer delirium. 
The continuous variables in the data set were expressed in mean and 
standard deviation or median and interquartile range, while categorial 
variables were presented as actual numbers and percentages. The epi-
demiological model was developed using post-ICU all-cause hospital 
mortality as the outcome variable and being treated for delirium in the 
ICU as the exposure variable. The covariates thought to influence mor-
tality as described above were also included in the analysis. Both uni-
variate and multivariate logistic regression analyses were done using 
Stata version 14 (StataCorp LP, College Station, TX, USA). A P-value of 
less than 0.05 was taken to indicate statistical significance.
Results. 1410 patients were included in the study. In our study cohort, 
233 (16.5%) were treated for delirium and 346 (24.5%) were dis-
charged after-hours. Overall, patients treated for delirium had higher 
mortality (OR 2.35, 95%CI 1.10–5.04; P < 0.05) and after-hour dis-
charge was not (OR 1.41, 95 CI 0.66–3.01; P > 0.05). There was a large 
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variation in hourly mortality rate as per the time of ICU discharge for 
patients treated for delirium compared to those who were not. How-
ever, among patients treated for delirium, there was no statistical 
difference in all-cause hospital mortality between those discharged 
after-hours and work-hours. Only 2/54(3.7%) patients treated for 
delirium discharged after-hours died in the hospital compared to 
8/179(4.46%) discharged in work-hours (OR 0.82, 95%CI 0.17–3.99; 
P > 0.05). Patients treated for delirium had longer ICU (median, 5 days 
vs. 2 days) and hospital stay (median, 17 vs. 9 days). Overal, the read-
mission rates were 5.6% and we found no statistically difference in 
readmission rates for patients treated for delirium (6.9%) to those not 
treated (5.4%). On multivariate analysis, delirium was not associated 
with statistically significant risk factor for increased mortality. Other 
factors like age, APACHE II score, cirrhosis, acute renal failure in ICU, 
treatment with olanzapine emerged as an independent risk predictor 
for all-cause hospital mortality. A linear regression analysis was also 
performed on the available patient characteristics and their total hos-
pital lengths of stay (LOS). Most significantly, neither having treatment 
for delirium in the ICU (R2 = 0.0008, P = 0.2858) nor being discharged 
from the ICU after-hours (R2 = 0.0002, P = 0.5694) could statistically 
significantly predict a longer hospital LOS.
Conclusion. The low event rate in our study, failed to demonstrate 
that after-hours discharge of patients treated for delirium had worse 
outcome. This study forms the basis for larger future research on delir-
ium and its pharmacotherapy in the ICU to better inform clinical prac-
tice and outcomes.
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Introduction. Recently, inhaled anaesthesia is gaining interest out-
side the operating room setting for its applications in the critical care 
patient. Some devices have been developed for this purpose, as the 
AnaConDaⓇ device. However, safety concerns arose regarding staff 
exposure. We conducted this study in order to test the safety of this 
device.
Objectives. To identify the staff exposure levels of anaesthetic gas in 
the ICU using an AnaConDa.
Methods. Measurements were obtained simulating a 12 h nurse shift 
in an ICU box at the Vall d’Hebron University Hospital. Basic prevention 
measures were implemented, including the use of a passive absorp-
tion system, general box ventilation, and specific staff training.
Passive gas detectors were used, and 4 measurement points were 
identified: 1) near the patient airway, 2) at the nurse station, 3) at the 
gas analyser exit port, 4) on the nurse in charge of the patient.
Results. The resulting measurements were compared with reference 
values established in Spain by the competent authority. The maximum 
permitted dose is set at 50 ppm in an 8 h shift. Our measured values 
were 0,80 ppm near the patient airway, 0,13 ppm at the nurse station, 
0,93 in the gas analyser and 0,4 on the nurse.

Conclusion. Our measurements reveal exposure levels to anaesthetic 
gas way below the permitted level. That demonstrates the efficacy of 
the preventive measures and establishes inhaled anesthesia with an 
AnaConDa device as a safe option in the ICU.

e‑Posters: Systemic diseases
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Introduction. Coronavirus 2019 (COVID-19) is a multisystem disease 
that typically presents with initial symptoms of cough, fever, myalgia, 
headache and diarrhoea.(1) The clinical course of severe COVID-19 
has been described,(2) with dyspnoea present after approximately 
one week. The symptom dynamics show a high variability,(3) and it is 
unclear whether the duration of symptoms prior to hospital presenta-
tion is associated with mortality in severe COVID-19.
Objectives. We aimed to assess if there is an association between the 
duration of symptoms prior to hospital presentation and mortality in 
patients with COVID-19 who were admitted to the high dependency 
unit (HDU) or intensive care (ICU).
Methods. A retrospective analysis was performed of patients admit-
ted to HDU or ICU with COVID-19 in a district general hospital in Lon-
don between 17th March 2020 and 31st January 2021. The medical 
charts were reviewed, and patients were divided into two groups: 
those who presented within 7  days of initial symptoms (≤ 7  d) and 
those who presented with symptoms longer than 7 days (> 7 d). The 
mortality rate, ventilator-free survival and characteristics of the two 
groups were then compared. Patients who did not have the onset of 
symptoms recorded or did not have a mortality outcome by 28th Feb-
ruary 2021 were excluded from the analysis.
Results. A total of 301 patients were admitted to ICU or HDU with 
COVID-19 during the time period. After exclusion, 280 were included 
in the analysis, of which 136 patients had symptoms ≤ 7 d at presen-
tation and 144 had symptoms > 7 d. The mean duration of symptoms 
at presentation was 8.2 days (SD 4.5), and median was 7 days. Mortal-
ity was significantly higher in the ≤ 7 d group (44% vs 29%, p = 0.009). 
Survival without mechanical ventilation was significantly higher in 
the > 7  d group (53% vs 38%, p = 0.01). The mean age in the ≤ 7  d 
group was 58.2  years (SD 16.6) vs 59.1 (SD 13.5) in the > 7d group, 
and mean BMI was 28.3 (SD 8.1) in ≤ 7 d group vs 29.0 (SD 6.8) in > 7 d 
group. Mean length of stay for survivors was 15.4  days (SD 19.0) in 
the ≤ 7 d group and 15.1 days (SD 21.1) in the > 7 d group. There was 
no significant statistical difference between the two groups in rates of 
T2DM, hypertension, asthma, COPD, ischaemic heart disease or heart 
failure.
Conclusion. In this single-centre retrospective analysis of patients 
admitted to ICU or HDU with COVID-19, patients who presented to 
hospital within 7  days of symptom onset had a significantly higher 
mortality than those who presented after 7  days. Survival without 
mechanical ventilation was significantly higher in those who pre-
sented after 7 days.
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Introduction. Pressure injuries are localized lesions due to pressure 
that cause disability, compromise quality of life and extend the length 
of hospital stay. Patients of intensive care units (ICU) are extremely 
prone to developing pressure injuries due to immobility, hemody-
namic instability, poor tissue perfusion and high exposure to medical 
devices.
Objectives. The aim of this study was to access which variables were 
associated with higher mortality.
Methods. This is a retrospective observational study in an intensive 
care unit, with patients admitted over a two-year period (n = 123). 
The authors proceeded to collect data regarding age, gender, Braden 
Scale, lesion location and stage, body mass index (BMI), mechanical 
ventilation, sedation, vasopressor use, renal function replacement 
therapy (RFRT), Acute Physiology and Chronic Health Evaluation II 
(APACHE II), Simplified Acute Physiology Score II (SAPS II), Sequential 
Organ Failure Assessment (SOFA), Mortality Probability Models II (MPM 
II) and length of stay in the Intensive Care Unit.
Results. The average age was 68 years, scored an average of 9 on the 
Braden scale (very high risk), mean BMI 27 (overweight) and the aver-
age length of stay in the ICU was 11  days. The majority of patients 
were male (92,7%), with RFRT (56,9%), vasopressor support (76,4%) 
and a substantial percentage of patients was sedated and under 
mechanical ventilation (80,5%). The sacral region and heels were the 
most affected anatomical sites accounting for 55,3% and 26,8% of all 
pressure injuries, respectively. Most lesions were stage II and 72,4% 
were associated with a high Braden scale score. Prevalence was 10,8% 
and mortality was 65,9%. The categorical variables were tested by 
the Chi-square test and the continuous variables were tested by the 
non-parametric Mann–Whitney test and Student’s t-test. The variables 
that are independently related to mortality are mechanical ventilation 
(p < 0,0001), sedation (p < 0,0001), RFRT (p < 0.0001), vasopressor use 
(p < 0,0001), BMI (p < 0,0001), SAPS II (p < 0,0001) and length of stay in 
the ICU (p < 0,0001).
Conclusion. Pressure injuries are a common burden and a substan-
tial complication for healthcare systems so their prevention deserves 
increased clinical awareness.
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Introduction. Obesity, diabetes mellitus type 2 and hypertension 
has been associated with adverse outcomes in COVID 19 pneumonia. 
The city of Laredo has 97% hispanic population with a prevalence of 
35.7% obesity. Hispanics in USA had 3.5 times of increased death and 
2.3 times of hospitalization rate compared to caucasians. The variables 
causing death and hospitalizations need to be investigated.
Objectives. Identify variables causing death, complications, hospitali-
zation related to obesity and diabetes mellitus type 2 comparing ICU 
to non ICU patients.
Methods. Variables reported as mean with standard deviation with 
percentages. Fisher’s exact test was used to compare variables 
between groups among multiple proportions. Relative risk (RR) and 
95% confidence interval (CI) were calculated along with p-values. Clin-
ical outcomes were compared between groups using multivariable 
logistic regression adjusting for potential counfounding covariables. 
Body mass index (BMI) subclassification were divided for diabetes mel-
litus type 2 with non diabetic patients.
Results. 950 hispanic patients were included in the study (male-502, 
female-448) admitted as inpatients in Laredo Medical Center hospi-
tal. 224 (23.6%) were transfered to ICU with 91.1% invasive mechani-
cal ventilation and 8.9% with high flow oxygen therapy. 726 were 
distributed to telemetry units requiring non invasive mechanical 
ventilation (27%), CPAP 5%, and non high flow oxygen therapy 67%. 
From the whole population 2% were underweight, 16% had normal 
BMI, 29% were overweight, 26% with obesity class 1, 15% obesity 
class 2, and 12% obesity class 3. The mean age was 57.74  years old, 
range 21–98 years old. The lenght of stay was 11.08 days. Population 
of study: hypertension 56.1%, diabetes mellitus type 2 52.5%, hyper-
lipidemia 32.94%, and congestive heart failure 13.78%. 19.05% of 
patients died during the hospitalization. An increase of mortality was 
found in obesity class 2 (RR4.14, 95% CI = 2.2–7.7, p value < 0.0001) 
and obesity class 3 (RR 6.0, 95% CI = 1.3–4.6, p value 0.0001) compared 
with those with normal BMI. ARDS, atrial fibrillation, acute kidney inju-
rie were more common in obese population (table available but not 
included due to limitations in space). There was a higher mortality in 
diabetic pateiths belonging to class 2 and 3 obesity compared to non- 
diabetics in obesity class 2 (RR:6.42 vs 3.74) and class 3 (RR:8.14 vs. 
6.55) respectively. Obese patients were most likely to be intubated on 
mechanical ventilation: class 1 RR 2.61, class 2 RR 4.14, class 3 RR 6.0.
Conclusion. This study demonstrates a correlation with covid -19 
deaths associated with subclases of obesity with and, without dia-
betes mellitus type 2 indicating a higher mortality with the grade of 
obesity. Diabetes mellitus mortality was higher in combination with 
higher degress of obesity. The risk of intubation and mechanical venti-
lation correlated with higher levels of obesity.
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Introduction. Metabolic acidosis is a common problem in critically 
ill patients and often a consequence of acute kidney injury or lactic 
acidosis. With normal renal function and normal anion gap (AG), the 
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diagnostic approach involves a urine analysis and the differential diag-
nosis are more complex. Renal tubular acidosis (RTA) is a rare disorder 
(10 in 100,000) in which, despite a well-preserved glomerular filtration 
rate (GFR), metabolic acidosis develops because of either a defect in 
the secretion of H+ (Type I) or the inability to reabsorb bicarbonate 
(Type II) [1]. RTA has not been reported in COVID-19 patients, but sin-
gle cases have been associated with pregnancy [2].
Objectives. We have observed a high percentage of normal AG 
(hyperchloremic) metabolic acidosis in pregnant critically ill COVID-
19 patients and systematically analyzed the prevalence, etiology and 
clinical course.
Methods. Retrospective analysis from patient data monitoring system 
and chart review.
Results. From February 2020 to April 2021 321 COVID-19 patients 
were admitted to the intensive care units (ICU) of the University Hos-
pital Zurich. Ninety-five (29.5%) were women and 8 were either preg-
nant or just had C-section before admission to the ICU (age 24 to 
42 years, 32 ± 2.7 gestational week). Seven women had symptomatic 
COVID-19 and were included in the study. Despite a normal renal 
function (eGFR 137 ± 17  ml/min/m2 BSA), 6 out of these 7 patients 
(85.7%) either presented themselves on admission or during ICU-stay 
with an AG negative metabolic acidosis (pH 7.27 ± 0.1, min HCO3- 
15.6 ± 3.1 mmol/l, pCO2 3.8 ± 1.0). Despite the generally rare incidence 
of RTA, we found that 3 of these 6 acidotic women fulfilled diagnostic 
criteria for RTA. Sodium bicarbonate was given over 2.3 ± 0.5  days in 
43% of them. All women recovered from RTA within less than 7 days.
Conclusion. Here we report for the first time that metabolic acido-
sis might be very common (85%) in critically ill pregnant COVID-19 
patients and further half of the women had evidence of an extremely 
rare tubulopathy. We want to point out that the diagnosis of RTA 
was not made in all of these patients during their ICU stay, but only 
afterwards, which underlines the relevance of our findings for raising 
awareness among intensivists treating (pregnant) COVID-19 patients. 
It remains to be demonstrated if this observation is an indirect epiphe-
nomenon or a putative direct viral effect on the tubular epithelium.
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Introduction. The impact of Covid-19 infection on myocardium 
in adults is complex. In young patients whilst thrombosis, strongly 
linked to Covid-19 infection remains a possibility, viral myocarditis 
and immune mediated myocardial dysfunction such as described in 
context of Paediatric Multisystem inflammatory syndrome temporarily 
associated with Covid-19 (PIMS-TS (or MIS-C) are two important differ-
ential diagnoses. Failure to recognise this unusual condition may pre-
clude successful treatment.
Methods. We would like to present a case of successful management 
of an adult with PIMS TS.
Results. 20 year old Caucasian male has been admitted with a two day 
history of fever, dizziness, abdominal discomfort and maculopapular 
rash. He had a history of asymptomatic Covid-19 infection six weeks 

prior to the admission. He was initially treated for sepsis. He had hypo-
tension that was refractory to fluid administration and was admitted 
to the intensive care unit for vasopressors. There he continued to dete-
riorate with evidence of pulmonary oedema, increasing vasopressor 
requirements, eventually requiring intubation. His echo showed nor-
mal left ventricle cavity size with significantly reduced LVEF of 33% 
by Simpson’s biplane. Peak global longitudinal strain (GLS) was 5.5%. 
There was global hypokinesia predominantly affecting the left ven-
tricle. His NT-pro BNP peaked at > 35,000 ng/L and troponin T peaked 
at 904  ng/L. The diagnosis was tentatively revised to PIMS-TS. Treat-
ment with IVIG and methylprednisolone was commenced resulting 
in improvement in clinical condition and resolution of echocardio-
graphic myocardial dysfunction and return of NT-proBNP and troponin 
T to normal values. At follow up MRI showed patchy fibrosis.
Conclusion. PIMS TS should be a differential diagnosis in adults pre-
senting with acute heart failure in context of Covid-19 pandemic. The 
diagnosis although described primarily in children should be consid-
ered in older patients as well, as failure to do so may preclude success-
ful therapy.
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Introduction. There are recommendations and studies for the corti-
costeroid treatment of cytokine storm and ARDS in COVID-19 disease. 
Our aim is to evaluate the rates of secondary infections and mortality 
in COVID-19 patients receiving various doses of corticosteroid treat-
ment in the ICU.
Methods. In the COVID Intensive Care Unit, 622 patients were retro-
spectively analyzed and recorded in terms of age, gender, duration 
of mechanical ventilation, length of stay (LOS) in intensive care, CRP, 
procalcitonin, LDH, IL-6, lymphocyte, D-dimer, ferritin values and cor-
ticosteroid doses as well as blood, urine and deep tracheal aspiration 
growths. The patients were examined in 6 groups as those who never 
took corticosteroids, those who took methylprednisolone in doses of 
250 mg, > 250 mg, 80 mg, 40 mg and 6 mg dexamethasone. Only one 
patient received hydrocortisone. So we excluded this patient.
In addition, the patients were classified according to the “cytokine storm 
score” (CSS) by calculating their laboratory values. Patients with scores ≥ 2 
were accepted as patients with cytokine storm. The data was evaluated to 
determine if there has been significant relationships between corticoster-
oid doses and the rates of secondary infection and mortality.
Results. Most of the patients received dexamethasone treatment of 
6  mg (190 patients, 30%), whereas 66 (10%) patients were not given 
any corticosteroids. Among the patients receiving methylpredniso-
lone, 120 of them received > 250 mg (19%), 90 (14%) received 250 mg, 
101 (16%) received 80 mg, and 54 (8.7%) received 40 mg. There was no 
significant difference between the patients who did not use corticos-
teroids and those who received 40 mg methylprednisolone according 
to ICU LOS, but the LOS of both groups were shorter than the other 
corticosteroid groups (p < 0.001).
There were 37 patients in the CSS < 2 group and 584 in the CSS ≥ 2 
group. Mortality rates were found to be significantly lower in patients 
who received methylprednisolone in doses of > 250 mg in the CSS ≥ 2 
group when compared with the other doses (p = 0.046). There was 
no significant difference between all the groups according to the fre-
quency of secondary infection.
Conclusion. It has been observed that the use of different doses of 
corticosteroids in intensive care patients with COVID-19 does not 
increase the rate of secondary infection. In patients with cytokine 
storm the mortality rate due to COVID 19 may be lower with methyl-
prednisolone in doses of > 250 mg.
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Introduction. Anaemia is highly prevalent at the time of intensive 
care discharge and is persistent for a high proportion of ICU survivors 
[1]. Whether anaemia is a driver of impaired recovery after critical ill-
ness is uncertain.
Objectives. The aim of this study was to test the hypothesis that, in 
adult intensive care survivors, anaemia at the time of intensive care 
discharge independently predicts decreased days alive and at home 
to Day 90 (DAAH90). Secondary outcomes of interest were hospital 
length of stay following index ICU admission, ICU and hospital read-
mission and all-cause mortality to day 90.
Methods. This retrospective cohort study was conducted in the 
30-bed mixed medical and surgical ICU of a tertiary centre in Perth, 
Western Australia. All patients > 16 years of age, discharged alive from 
their index ICU admission, and without documented treatment limita-
tions were included in the study. The primary outcome was DAAH90, 
Secondary outcomes included the components of DAAH90 (Day 90 
all-cause mortality and total hospital length of stay amongst survi-
vors), and other markers of morbidity including ICU readmission dur-
ing the index hospitalisation and hospital readmission. The ICU clinical 
information system and the state-wide hospital administration system 
were used to extract the relevant data.
Results. Between 2017 and 2019, there were 6358 ICU admissions 
eligible for inclusion in the study. There were 2886 (45.4%) patients 
discharged from ICU with a haemoglobin of < 100  g/L. Amongst 
these patients, the haemoglobin at hospital discharge was < 100  g/L 
in 1948 (69.7%). The DAAH90 for ICU survivors with a discharge hae-
moglobin < 100 g/L was 80 versus 85 for those with a haemoglobin of 
> 100 g/L, median difference 5 [95% confidence interval (CI) 4.4–5.5], 
P < 0.0001. The association followed a severity-response relationship 
with more severe anaemia predicting lower DAAH90. A haemoglo-
bin of < 100 g/L at ICU discharge was independently associated with 
prolonged hospitalisation amongst ICU survivors, increased risk of ICU 
readmission, increased risk of hospital readmission, but not all-cause 
mortality to Day 90.
Conclusion. Anaemia is highly prevalent amongst ICU survivors 
and frequently persistent at hospital discharge. A haemoglobin of 
< 100  g/L at ICU discharge was an independent risk factor for fewer 
days alive and at home to Day 90, and increased risk of ICU and hos-
pital readmission.
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Introduction. Acute normovolemic hemodilution (ANH) could be an 
alternative transfusion method to allogenic blood transfusion, which is 
valuable and at risk for donor-derived infections. In cardiovascular sur-
gery with cardiopulmonary bypass where platelet function is severely 
compromised, transfusion of blood with preserved platelet function 

is desirable to reduce blood loss. It has been reported that the hemo-
static capacity of platelets stored at cold temperature for several days 
is higher than that of platelets stored at room temperature [1]. How-
ever, there have been no reports of evaluating platelet function under 
cold storage in ANH, where whole blood was conventionally stored at 
room temperature for several hours.
Objectives. The aim of this study is to determine whether changing 
the storage temperature to 4 degrees Celsius from 22 degrees Celsius 
increases platelet hemostasis when we store whole blood for 6 h.
Methods. The protocol was approved by the ethical committee. Blood 
was collected from 6 healthy adults with documented consent and 
mixed with the anticoagulant CPDA (citrate–phosphate–dextrose–
adenine) currently used in ANH. The sample blood was stored at 4 
degrees Celsius (group C) or 22 degrees Celsius (group R) for 6 h. The 
platelet count was then adjusted to the same number of platelets to 
measure adenosine diphosphate (ADP)-induced platelet aggregabil-
ity by light transmission aggregometry, and the expression of CD62P 
(P-selectin), a marker of platelet quality degradation using flow cytom-
etry. We also performed thromboelastography (TEG), blood count and 
blood gas analysis.
Results. ADP-induced maximum platelet aggregation rate was signifi-
cantly higher in group C than group R. There was no significant differ-
ence between the two groups in P-selectin expression, TEG and blood 
count. Group C had significant higher pH and lower lactate levels com-
pared to group R (Table).

Conclusion. Six-hour cold storage of whole blood can preserve ADP-
induced platelet aggregability, and might be adequate for platelet 
hemostasis in cardiovascular surgery with cardiopulmonary bypass.
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Introduction. Blood product administration during intra-operative 
major haemorrhage is guided by a major haemorrhage protocol (MHP). 
Standard ‘shock packs’ of blood products are provided empirically, 
with subsequent products administered under clinician judgement, 
supported with point-of-care tests (blood gas, viscoelastic assays) and 
standard lab tests (blood count, coagulation screen, fibrinogen).
Objectives. Are patients coaguloathic on admission to critical care fol-
lowing intra-operative major haemorrhage? What blood products did 
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these patients receive? Was a viscoelastic assay (ROTEM) done during 
intra-operative major haemorrhage?
Methods. In this retrospective audit, 69 MHP activations occurred 
at Aberdeen Royal Infirmary between January 2019–March 2020. 
Of which, 19 were intra-operative and resulted in critical care admis-
sion. Three cases were excluded due to inadequate documentation or 
no blood products administered. Data was extracted from electronic 
patient records and point-of-care testing equipment databases.
Results. Of the 16 patients, 6 were coagulopathic (38%) on admis-
sion to ICU, with criteria derived from the UK Association of Anaes-
thetists’ guidance on ‘use of blood components’ 2016: INR > 1.5 (2 
patients), Fibrinogen < 1.0  g/L (1 patient), Platelets < 50 × 10^6 (0 
patients). In addition, patients with APTT > 40  s (3 patients) were 
classified as coagulopathic. The heterogenous cohort comprised of 
9 female patients and a breadth of procedures including nephrec-
tomy, Whipples, aortic aneurysm repair, macroadenoma debulking 
among others.
Coagulopathic patients and non-coagulopathic patients had 
similar average estimated blood loss (EBL) at 3600 and 3800  mls, 
respectively. The range was wide at 1000-12000mls. Coagulopathic 
patients had an average transfusion ratio of Red Cells:Fresh Fro-
zen Plasma:Platelets of 13:4:1 and received 3600  mls of crystalloid, 
whereas non-coagulopathic patients had an average ratio of 8:6:1 
and 2700 mls of crystalloid.
Table  1 Mean blood product administration and transfusion ratios 
for coagulopathic vs non-coagulopathic patients

Ratio Coagulopathic Non-
Coagulo-
pathic

Ratio

6 Number of patients 
(total = 16)

10

13 7.5 Packed Red Cells (units) 6.8 8

4 2.3 Fresh Frozen Plasma 
(units)

4.1 6

1 0.5 Platelets (units) 1.3 1

0.3 Cryoprecipitate (pools) 0.5

3600 Crystalloid (mls) 2700

500 Colloid (mls) 700

3 ROTEM used? (frequency) 4

Seven patients (44%) had viscoelastic assays (ROTEM) tested during 
intra-operative major haemorrhage. Those who had ROTEM tests 
(vs those without) had greater average EBL (4800 vs 2800 mls) and 
more balanced transfusion ratios (7:4:1 vs 12:6:1).
Conclusion. Evidence from military and trauma medicine supports 
‘haemostatic resuscitation’ in major haemorrhage aiming for blood 
transfusion ratios that approach physiological ratios, rather than ‘vol-
ume resuscitation’ with crystalloid. Evidence to inform blood product 
administration for intra-operative major haemorrhage is sparse.
Over a third of patients with intra-operative major haemorrhage 
were coagulopathic on admission to critical care post-operatively. 
Coagulopathic patients had higher transfusion ratios and received 
more crystalloid.
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Introduction. Pulmonary embolism has been greatly predicted as one 
of mortality cause in COVID-19. Due to incidence of thrombotic compli-
cations in ICU patients with COVID-19 is remarkably high (31%)1, ISTH 
recommended to apply thrombosis prophylaxis in all COVID-19 patients 
admitted to ICU. A meta-analysis by Liao in 2020 had shown incidence 
and mortality rate of COVID-19 patients developing pulmonary embo-
lism (PE) was 15.3% (95%: 9.8–21.9) and 45.1% (95%: 22.0–69.4) even 
with high statistical heterogeneity among studies reporting PE incidence 
(I2: 92.0%, p < 0.001) 2. Unfortunately, there is no established scoring sys-
tem for assessing risk of pulmonary embolism in COVID-19.
Objectives. To observe any associations between contributing factors 
of pulmonary embolism in COVID-19 patients and Pulmonary Embo-
lism Severity Index (PESI) score.3
Methods. We collected data from 20 admitted ICU patients from 
December 2020-January 2021 based on their characteristics and sev-
eral related factors that might be contributed to pulmonary embolism. 
We also counted their Pulmonary Embolism Severity Index (PESI) score 
and we did bivariate analysis of those factors.
Results. There are numerical variables such as D-dimer, INR, Res-
piratory Rate (RR), P/F Ratio, Procalcitonin, CRP, Ferritin, temperature, 
platelet, and categorical variables such as antiviral type, comorbidities, 
smoking history, and ventilation type. Only ventilation type in which 
divided into high flow type and mechanical ventilation type who are 
shown significant in their associations with PESI score.

Independent Samples Test

t-test for Equality of Means

Sig. 
(2-tailed)

Mean dif-
ference

Std. error 
difference

95% confi-
dence inter-
val of the 
difference

Lower

PESI Equal variances 
assumed

0.001 40.212 10.299 18.575

Equal variances not 
assumed

0.003 40.212 10.916 16.367

Coefficients

Model Unstandardized Coef-
ficients

Standardized 
Coefficients

t Sig

B Std. Error Beta

1 (Constant) 146.391 20.938 6.992 0.000

ventilation − 38.318 10.930 − 0.645 − 3.506 0.003

comorbidities − 16.482 13.176 − 0.223 − 1.251 0.229

soking 4.342 11.217 0.072 0.387 0.704

There is also statistically significant relationship between PESI scoring 
and mortality risk between ICU COVID-19 patients.

https://doi.org/10.1007/s40719-020-00183-w
https://anaesthetists.org/Home/Resources-publications/Guidelines/Blood-components-and-their-alternatives
https://anaesthetists.org/Home/Resources-publications/Guidelines/Blood-components-and-their-alternatives
https://doi.org/10.1097/TA.0b013e3180324124
https://doi.org/10.1097/TA.0b013e3180324124
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Step − 2 Log likeli-
hood

Cox & Snell R 
Square

Nagelkerke R 
Square

1 17.363a 0.124 0.196

In mechanically ventilated patients, there is a higher probability of 
PESI scoring which leads to a higher risk of PE. Subjects with a higher 
PESI score of 17.36 points would have a 1.2 times higher risk of 
mortality.
Conclusion. There is a statistically significant relationship between the 
type of ventilation and the PESI score probably suggested by positive 
pressure ventilation and subsequent increased intra-thoracic pressure. 
There is also statistically significant relationship between PESI scoring 
and mortality risk between ICU COVID-19 patients. In mechanically 
ventilated patients, there is a higher probability of PESI scoring which 
leads to a higher risk of PE and mortality.
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Introduction. The deposition of microthrombi into various organs, 
particularly the lung and kidneys, has been posited as a major patho-
physiological mechanism in severe COVID-19. However, very little is 
known of the regulation of the thrombolytic processes responsible 
for the clearance of these thrombi. Markedly elevated d-dimer levels 
are a consistently observed phenomenon in COVID-19, even in the 
absence of macrothrombi (i.e.: DVT, PE), leading to the supposition 
that very large numbers of microthrombi must be present. In order 
to better understand the processes leading to these highly elevated 
d-dimer levels and related microthrombosis-mediated organ injury, 
we initiated a prospective study of thrombotic and fibrinolytic activity 
in patients with COVID-19 admitted to our ICU.
Methods. In this prospective cohort study of critically ill COVID-19 
adult patients, the following coagulation parameters were measured 
within 48  h of ICU admission: activated partial thromboplastin time 
(aPTT), prothrombin time (PT), d-dimer, plasminogen activity levels, 
plasminogen activator inhibitor 1 (PAI-1), Factor XIII (FXIII), and maxi-
mum lysis percentage (ML%) on ROTEM. We also analyzed the cohort 
of patients with and without venous thromboembolism (VTE) and 
patients who died or were discharged alive from ICU. Additionally, 
we performed correlations using Spearman’s rho between: a) Admis-
sion SOFA score and PAI-1, plasminogen and FXIII; and b) Admission 
d-dimer and PAI-1, plasminogen and FXIII.

Results. Results from 91 patients showed a mean age of 61 (IQR: 
51–69), 63.7% male, mean BMI 31.6 (26.9–34.0), and mean SOFA score 
of 6 (4–10). PT, aPTT, and platelet count were 14.2 (12.7–16.5 secs), 
31.0 (27.0–35.5 secs) and 142 (127–165 10^9/L) respectively. D-dimer 
levels were markedly elevated, with a mean value of 2300  ng/mL 
(IQR: 1300–6800  ng/mL; normal < 500). Mean Plasminogen activity 
was 107% (normal: 71–144%), mean PAI-1 activity was 15.7% (normal: 
2–25%), mean FXIII activity was 94.5% (normal 69–143%). Mean EXTEM 
ML was 5% (IQR: 3–7%; normal < 15%) and FIBTEM ML 2% (0–4%).
VTE was diagnosed in 25 patients (27%), but patients with and without 
VTE showed no significant differences in d-dimer, plasminogen, PAI-1 
or FXIII levels.
Spearman’s rho showed a significant correlation between admis-
sion SOFA and PAI-1 levels (p = 0.01) and a negative linear correlation 
between admission D-dimer and plasminogen (p = 0.01).
Overall, even in the setting of very high D-dimer levels, plasminogen, 
PAI-1 and FXIII were all within normal range and clot lysis activity was 
low normal on ROTEM testing.
Conclusion. The primary findings of our study were that despite very 
high D-dimer levels being present, systemic fibrinolytic activity was 
normal or depressed— d-dimer levels were on average 4 times normal 
range, while functional clot lysis activity assessed by maximum lysis 
(ML) on ROTEM assays ranged from low-normal to nil and enzymatic 
fibrinolytic activity as measured by plasminogen activity was within 
the normal range. Further, PAI-1 levels (which if elevated, could explain 
suppressed plasminogen activity) were also normal, as were Factor XIII 
levels (which if elevated, would lead to "clot resistance" to fibrinolysis). 
Notably, these laboratory findings were seen both in patients found to 
have VTE and those without.
This presents a striking paradox—how can evidence of massive clot 
dissolution be present without evidence of similarly massive fibrino-
lytic activity? A proposed theory, bolstered by our study, is that in the 
setting of COVID-19, massive fibrinolysis is taking place within organ 
tissue beds and not systemically. This “intra-organ” fibrinolysis is medi-
ated not by systemic fibrinolytic mechanisms but by local fibrinolytic 
pathways, mediated by the likes of urokinase plasminogen activator 
and streptokinase.
This theory requires more research, as the implications for clinical 
management of the microthromboses of COVID-19 are significant—
namely, systemic therapies to augment or accelerate fibrinolysis are 
likely to be ineffective, and specific organ-targeted therapies may be 
required instead.
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Introduction. Recent studies have shown an increased prevalence of 
thromboembolic disease in critically ill patients with the novel SARS-
CoV-2 disease (COVID-19).
Objectives. To determine the incidence of thromboembolic phenom-
ena, whether venous thrombosis (proximal and/or distal) as well as 

https://doi.org/10.1016/j.thromres.2020.04.013
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pulmonary embolism, in patients with SARS-CoV-2 pneumonia admit-
ted to our intesive care unit during pandemic months.
Methods. We retrospectively analyzed COVID-19 patients that were 
admitted to our intensive care unit (ICU) between March 14, 2020 and 
March 30, 2021. Demographics parameters, laboratory and radiologic 
evaluations were analyzed.
Results. 315 patients were enrolled: 218 men (69%) and 97 women 
(31%), with a mean age of 60.43 ± 13  years. Doppler ultrasound was 
performed in 110 patients (35%) and CT angiography in 55 (17%) 
patients due to suspicion of thrombotic phenomena, based on clinical 
examination and d-dimer values (median d-dimer in these patients of 
8.9 mg/l). 65 thrombotic phenomena were found in 63 patiens (20%).
Venous thrombosis was identified in 48 patients (15.2%) by venous 
doppler. Of these, 20 were proximal (41.6%) and 29 distal (58.4%). The 
mean d-dimer value was 14.8 mg/l (median 7.09). There was a higher 
incidence of venous thrombosis in men, 38 cases (79.2%), while in 
women there were 10 cases (20.8%) (p < 0.05).
Pulmonary embolism was found in 17 patients (5.4%). This group has 
a mean d-dimer value of 28.13 mg/l (median 16.01). The incidence of 
pulmonary embolism in men was higher: 13 cases (76.5%) vs 4 cases 
(23.5%) in women (p < 0.05).
The patients with thrombotic phenomena were older (61.87  years 
versus 60.16) but without statistical significance (p = 0.47). Regard-
ing mortality, it was 34.92% (n = 20) in patients who presented with 
thrombotic phenomena, compared to 27.38% (n = 69) who did not, 
without statistical significant differences (p = 0.49).
Conclusion. Thrombotic phenomena were frecuently detected as 
a complication in patients with SARS-CoV-2 pneumonia who were 
admitted to our unit, mainly venous thrombosis. Differences related 
to sex were found, being higher the incidence in men than in women. 
Although mortality was higher in patients with thrombotic events we 
did not found statistical differences between both groups.
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Introduction. Viscoelastic tests are relevant for postoperative bleed-
ing management of cardiac surgery patients requiring cardiopulmo-
nary bypass (CPB) (1) but a systematic review and meta-analysis did 
not demonstrate a reduction in the proportion of patients receiving 
any blood product (2).
Objectives. We aim to assess the real transfusion savings achieved 
through the implementation of a point-of-care (POC) viscoelastic tool 
in our practice.
Methods. We performed a retrospective analysis on two groups of 
patients. The first one pooled the 140 surgical patients who under-
went cardiac surgery with CPB between September and December 
2018 while the transfusion attitude was guided by clinical practice 
and guidances. The second group of 131 patients consisted of those 
operated between September and December 2019, after more than 
6 months of practice with the sonorheometric haemostasis evaluation 
device Quantra® (Stago Biocare, France).
The data collected were blood loss volumes as well as any blood prod-
ucts transfused during the first 48 h in the intensive care unit (ICU).
Results. The demographics, the surgical case mix performed and 
the overall blood loss volumes (753  ml vs 770  ml) were comparable 
in both populations during the ICU stay. The comparison of transfu-
sion attitudes shows that, although not using Quantra® systematically 
for each patient operated on, we used significantly more fibrinogen 
concentrate but significantly less fresh frozen plasma (in fact none 
in the Quantra® group). Although not being statistically significant, 
the number of patients receiving platelets was reduced by 68% (16 
vs 5 patients; odd ratio 3,25[1,16;9,14]) and by 85% for packed red 
blood cells (120 vs 18 patients; odd ratio 37,67[18,96;74,85]) after the 

implementation of the device in our department. Regarding trans-
fusion-related costs only in the low-bleeding risk sub-category of 
patients undergoing coronary artery bypass graft(s) witch accounted 
for 40% of the whole population, the 88% reduction in the average 
transfusion cost per patient is very significant (p < 0.0001). This impor-
tant shift might be explained by the team’s evolution towards prac-
tices that now aim to treat each of the biological anomalies leading to 
insufficient haemostasis in a specific way and no longer globally.
Conclusion. The availability of Quantra® in our department rapidly led 
to significant positive changes in transfusion practices, with a marked 
reduction in the number of patients receiving blood products. This 
evolution was not associated with increased blood-loss volumes.
Although not used in every single patient case, such a tool has allowed 
for the cardiac surgery team to improve transfusion management, 
towards the “essential only”, resulting in a significant reduction in the 
global transfusion costs.
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Introduction. COVID-19 may predispose to venous thromboembolic 
(VTE) complications due to excessive inflammation, hypoxia, immobili-
sation and diffuse intravascular coagulation. While initial observations 
showed a VTE incidence of 15–25% [1], more recent studies found that 
VTE risk may be as high as 85% despite all patients receiving pharma-
cological thromboprophylaxis [2]. The diagnosis of VTE can be chal-
lenging in critically ill patients with COVID-19. Thereby, the use of the 
predictors with the ability to differentiate between patients with high 
and low risk for VTE is likely to improve diagnostic efficiency and early 
commencement of anticoagulant therapy.
Objectives. The aim of the study was to assess the incidence and iden-
tify the predictors of VTE complications in COVID-19 patients admitted 
to intensive care unit (ICU).
Methods. Two hundred ICU-admitted patients presenting with severe 
or critical COVID-19 were included in this retrospective study. Patients 
were treated with a dose of nadroparin 5700 IU subcutaneous twice a 
day.
Results. The VTE complications were found in 67 (33,5%) out of 200 
patients. Four (6%) patients had pulmonary embolism, 94% deep 
venous thrombosis and other thromboses, including catheter-associ-
ated and superficial vein thrombosis. Patients displaying VTE compli-
cations, unlike those without such complications, had more extensive 
lung pathology (CT scan), and more frequently required the use of 
vasopressors (79,1% vs 59,4%, p = 0,005) as well as mechanical ven-
tilation (89,6% vs 60,2%, p = 0,0001). The survival rate was lower in 
patients with VTE complications (23 (34,3%) vs 76 (57,1%), p = 0,003). 
The levels of von Willebrand factor antigen (vWF: Ag), interleukin 6 
(IL6), antithrombin III (AT III), and protein C were significantly different 
in patients with VTE complications, compared with non-VTE patients. 
According to ROC analysis, vWF:Ag above 455% (AUC—0,852 (0,69; 
1,00), p = 0,008) was highly predictive of the risk of VTE on days 1 
and 7 (Figure  1 and Fig.  2). AT III below 72% (AUC—0,77 (0,55; 0,99), 
p = 0,04) and IL6 above 256 pg/ml (AUC—0,85 (0,65; 1,00), p = 0,053) 
were prognostic factors of VTE on day 1 (Figure  1). Protein C levels 
below 81,5% at admission (AUC—0,79 (0,59–0,99), p = 0,042) was pre-
dictive of VTE complications by day 7 (Fig. 2).
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Conclusion. The rate of VTE complications was 33,5% in ICU-admitted 
patients. The vWF:Ag, AT III, IL-6, and protein C can be used to predict 
VTE complications in patients with COVID-19.
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Introduction. Transfusion of red blood cell is very frequently admin-
istered in patients admitted to intensive care unit (ICU). Current rec-
ommendations suggest that a restrictive transfusion strategy (if 
hemoglobin [Hb] level is below 7 g/dL) is as effective as a liberal strat-
egy (with variable cut-offs for transfusions ranging between 9 and 
10 g/dL). We conducted a meta-analysis with Trial Sequential Analysis 
(TSA) to evaluate the effects of a restrictive transfusion strategy com-
pared to a liberal transfusion strategy in critically ill adults.
Methods. In this preliminary analysis we screened MEDLINE and 
EMBASE for randomized clinical trials (RCTs), up to May 7th, 2021. We 
calculated relative risk (RR) for the primary outcome of all-cause mor-
tality at longest follow-up, using a random-effect model with 95% con-
fidence interval (CI). Meta-analysis was performed with separation in 
subgroups according to the clinical setting of patients (general ICU, 
septic shock, surgical ICU, cardiac surgery ICU, traumatic brain injury). 
For the TSA, the information size was computed assuming an alpha 
risk of 5% with a power of 80%. The RR reduction was set at 20%, esti-
mating a mortality in the liberal transfusion group of 45%, according 
to published evidence.
Results. Fourteen RCTs were included in our analysis (10.496 patients 
in total). All-cause mortality was not statistically different when the 
restrictive transfusion strategy was compared with the liberal transfu-
sion strategy (RR 1.02, 95% confidence interval [CI] 0.91, 1.15, p = 0.09). 
None of the subgroup presented significant differences in mortal-
ity between the two strategies. The TSA conducted on the outcome 
showed that the sample size required (11.635 patients) was not yet 
reached, but the Z-line crossed the futility line, demonstrating the 
robustness of these finding which may not need further investigation 
(Figure 1). However, these data are pooled from clinically heterogene-
ous populations and research on specific subgroups may be valuable.

Figure 1. Forest plot analysis and Trial Sequential Analysis on mortal-
ity at longest follow-up in ICU patients randomized to restrictive trans-
fusion or liberal transfusion of red blood cell with subgroup analysis. 
Analysis performed with random effect model and Mantel–Haenszel 
(M-H). CI: confidence interval, RRR: relative risk reduction, RE: Random 
effect.
Conclusion. There is currently no evidence that a restrictive red-cell 
transfusion strategy reduces overall mortality as compared to a liberal 
transfusion strategy in critically ill patients. Future research should be 
focused on specific populations of ICU patients.
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Introduction. ICU patients often undergo central venous catheter 
(CVC) placement for vasoactive medication and/or haemodialysis.1 
CVC placement is frequent in the setting of thrombocytopenia and/or 
coagulopathy.2 Studies on bleeding after CVC placement have mostly 
included patients with normal or limitedly disturbed coagulation 
parameters. There is conflicting evidence on the predictive value of 
traditional coagulation parameters (platelet count (PC), International 
Normalised Ratio (INR) and activated partial prothrombin time (APTT)) 
on bleeding after CVC placement and whether prophylactic correction 
with transfusion is needed.3
Objectives. To find out whether increased INR and/or APTT during 
severe thrombocytopenia (PC ≤ 50 × 109/L) increases the bleeding 
risk after CVC placement over isolated thrombocytopenia. Secondly, to 
describe transfusion practice and the influence of platelet transfusion 
on periprocedural bleeding risk.
Methods. A single centre retrospective cohort study in an academic 
mixed ICU in the Netherlands, between February 2016 and February 
2020. Patients were eligible if they underwent CVC placement dur-
ing severe thrombocytopenia (PC ≤ 50 × 109/L). Coagulopathy was 
defined as INR > 1.5 and/or APTT > 45  s. The primary outcome was 
any bleeding at the CVC insertion site < 24  h after CVC placement. 
Multiple imputation and inverse probability of treatment weight-
ing were used to account for missing data and the non-randomised 
nature of the study.4–5.
Results. 284 CVC placements in 180 patients with severe thrombo-
cytopenia were included, 111 (40%) during coagulopathy, 167 (60%) 
with normal INR and APTT. There were 34 episodes of bleeding at 
the CVC insertion site (12.1%), of which 24 (8.5%) were grade 1, 8 
(2.9%) were grade 2 and 2 (0.7%) were grade 3. In the coagulopa-
thy group there were 14 (12.6%) bleeding episodes, in the normal 
coagulation group there were 20 (11.8%). Distribution of bleeding 
grades was similar in both groups. After correction for confounders, 
there was no effect of coagulopathy on bleeding: odds ratio (95% 
CI) 0.86 (0.22–3.32).
Prior to CVC placement 113 (40.5%) patients received platelet trans-
fusion, and 12 (4.3%) patients received plasma transfusion. Plate-
let transfusions were mostly given due to the platelet count being 
below threshold levels (37%), or prophylactically for CVC place-
ment (41%), and equally distributed between coagulopathy and 
normal coagulation groups. Plasma transfusions were mostly given 
for bleeding elsewhere (42%) and prophylactically for CVC place-
ment (25%) and slightly more frequent in the coagulopathy group 
(7 vs. 5 patients). Bleeding at the CVC insertion site occurred in 18 
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patients that received platelet transfusion (15.9%) and 17 patients 
that did not (10.2%). After correction for confounders, there was no 
effect of platelet transfusion on bleeding: odds ratio (95% CI) 1.95 
(0.30–12.7).
Conclusion. Prolonged INR and APTT do not increase bleeding risk in 
severely thrombocytopenic ICU patients undergoing CVC placement. 
Prophylactic transfusion in patients with combined coagulopathy and 
severe thrombocytopenia does not reduce risk of bleeding.
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Introduction. Pulmonary embolism (PE) is a frequent and life-
threatening complication in critically ill patients. While risk scores 
have been proposed, there is an unmet need for accurate methods 
that predict the likelihood for PE.
Objectives. The aim was to build a data-driven computational 
model to predict PE in patients admitted to the ICU.
Methods. From a multisite clinical database of 208 US institutions 
we identified 1315 patients, who were admitted to the ICU and 
then developed PE. We used time-dependent data from the 6  h 
before the patient was diagnosed with PE. We trained three differ-
ent machine learning (ML) algorithms, gradient boosting (XGboost), 
random forest (RF), and generalized linear models (GLM) on two 
sets of data. The demographics dataset included 71 features, while 
the laboratory dataset included 215 features, some of which are 
time-dependent.
Results. ML models using the laboratory dataset discriminated 
well (mean ± SD values for XGboost: AUROC 0.86 ± 0.01, sensitivity: 
0.80 ± 0.03, specificity: 0.75 ± 0.02) and performance was even better 
(AUROC: 0.82 ± 0.01, sensitivity: 0.83 ± 0.03, specificity: 0.67 ± 0.03) 
with the demographic dataset. Highly ranked features strongly asso-
ciated with PE included admission to the ICU from the emergency 
department or the operating room, higher anion gap, higher pro-
thrombin time (PT), and higher partial thromboplastin time (PTT).
Conclusion. Results demonstrate the potential value of ML models 
using physiological and clinical variables to help predict the onset of 
PE in the ICU. Following external validation and testing against the 
established risk scores, this study aims to produce a model that could 
accurately predict PE in real-time in the ICU.
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Introduction. COVID-19 associated coagulopathy (CAC), character-
ized by hypercoagulability and increased risk of thrombotic compli-
cations, is of important consideration in the management of pts with 
COVID-19. Traditional coagulation tests have shown several limitations 
in their ability to reliably detect coagulation disorders. ROTEM technol-
ogy provides a rapid and dynamic assessment of haemostasis. ROTEM 
also measures hypercoagulability in various clinical scenarios which is 
not detected by routine coagulation tests.
Objectives. The aim of this study was to investigate conse-
quences of severe COVID-19 infection and inflammatory state on 
global haemostasis using standard coagulation parameters and 
Thromboelastometry.
Methods. This retrospective evaluation comprised ICU pts with severe 
COVID-19 pneumonia. Blood samples were obtained on admission. 
ROTEM analysis (EXTEM, INTEM, FIBTEM tests) standard laboratory 
coagulation tests (PT, INR, aPTT, platelets count, fibrinogen concen-
tration), d-dimers, interleukin-6 (IL-6), procalcitonin were evaluated. 
We compared ROTEM profile with the standard coagulation tests. 
We examined the relationship of hypercoagulability with the inflam-
matory state. The coagulation profile and the association with the 
outcome was evaluated. Using ROTEM analysis hypercogulability was 
defined as MCF in EXTEM > 72 and MCF in FIBTEM > 25.
Results. 24 patients were included in our study. 58.3% (14/24) 
of patients were male. Mean age was 62.5 ± 10.16  years. Mortal-
ity in ICU was 50%. Mean length of stay (LOS) was 23.3 ± 10.9  days. 
Blood tests showed high levels of inflammatory biomarkers 
(mean ± SD) i.e., IL-6 (86.55 ± 95.78 pg/ml), PCT (0.38 ± 0.44), Ferritine 
(1233.65 ± 1234.3  ng/ml), Fibrinogen (5.1 ± 1.12  g/L) and d-dimers 
(2.57 ± 3.76  mg/ml). ROTEM analysis showed normal CT values in 
EXTEM and INTEM, high MCF in EXTEM (73.46 ± 7.18) and high MCF in 
FIBTEM (38.5 ± 12.56). 45.8% of the pts had increased MCF in EXTEM 
and and 79.2% in FIBTEM. Mortality rate was increased in pts with 
abnormal MCF in EXTEM (54.5% vs 46.1%), but without statistically sig-
nificant difference. We observed no difference in LOS in ICU between 
these groups.
Conclusion. Our study showed an hyperinflammatory responce on 
admission in ICU in pts with severe COVID-19 pneumonia. The inflam-
mation state was associated with severe hypercoagulability rather 
than a consumption coagulopathy. Probably, standard coagulation 
tests fail to detect the severity of prothrombotic phenotypes. Using 
ROTEM we are able to detect hypercoagulability. Further randomized 
studies are needed to establish whether these pts could benefit of an 
early anticoagulant therapy, in terms of improving outcomes.
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Introduction. Since 2019,the severe acute respiratory syndrome by 
coronavirus-2 (SARS-CoV-2) has caused a worldwide pandemic of 
coronavirus disease (COVID-19). Accumulated evidence and clini-
cal experience have revealed that patients with COVID-19 have been 
frequently found to suffer from a coagulopathy disorder, now consid-
ered a crucial factor of the pathophysiology of the disease, leading to 
thrombotic complications.
Objectives. The aim of the present study was to assess the incidence 
and clinical patterns of thrombotic events in patients admitted to a 
COVID-19 ICU after the 1st wave of the pandemic.
Methods. This study included patients aged 18+ years old,who were 
admitted to a COVID-19 ICU in a tertiary hospital,between October 
2020 and February 2021.Thrombotic events were diagnosed during 
routine clinical care. The Hospital’s Immunohemotherapy depart-
ment anticoagulation guidelines were followed, which included an 
enhanced thromboprophylaxis dose.Investigators searched clinical 
notes, laboratory and radiology reports to create a database. Statistical 
analyses were conducted using SPSS v25.This study was approved by 
the Hospital Ethics department, which waived the need for informed 
consent.
Results. Among the 74 hospitalized COVID-19 patients in our ICU, the 
median age was 69 (min–max, 31–89) years.Thromboembolic events 
occurred in 20(27%) patients (they could have more than one event), 
in a total of 28 events: 15(54%) pulmonary embolism; 9(32%) arte-
rial thromboembolisms (7 limb ischemia, 2 ischemic strokes); 2(7%) 
deep vein thrombosis; 2 (7%) line clothings. 4 patients had events on 
prophylactic anticoagulation dose (20%), 11 on intermediate (55%) 
and 5 on therapeutic (35%). No life threatening haemorrhagic events 
were observed. We registered 2 small intracranial haemorrhages and 
6 mucosal bleed (total of 11% haemorrhagic events). Smoking hab-
its (OR 8.7, p 0.015) was the only significant comorbidity associated 
with the events, even after adjustment. Bloods at hospital admis-
sion showed that higher d-dimer (p = 0.007, OR 1.0) and leucocyte 
counts (p = 0.023, OR1.18) were associated with thrombotic events. 
After adjustment, only d-dimer remained relevant. Patients with 
events had significantly longer hospital (median 30  days, p = 0.031) 
and ICU length of stay (median 11 days, p = 0.012). All-cause mortal-
ity at 30 days was 39% and was not significantly higher in those with 
thrombotic events (p = 0.327, OR 1.7).Adjusted factors associated 
with mortality at 30  days were increased age and C reactive protein 
at admission. A logistic regression with the different anticoagulation 
schemes did not show any difference in mortality outcome (p = 0.621, 
OR 1.20).
Conclusion. While thrombosis is observed in other acute infections, 
the thrombotic risk appears to be higher in COVID-19. This coagulopa-
thy may have several contributing factors, cytokine storm, hypoxic 
injury, endothelial dysfunction, hypercoagulability, and/or increased 
platelet activity.Reports from the first wave of the pandemic showed 
that many European centres used enhanced strategies of thrombo-
prophylaxis with beneficial outcomes. Since then, dexamethasone has 
been widely used as it is the only drug clearly proven to reduce mor-
tality, and its effect on the physiopathology of the coagulopathy has 
yet to be fully studied.In our ICU, 27% of the patients had thrombotic 
events even on dexamethasone and thromboprophylaxis.Despite its 
several limitations, our study shows that even with immunosuppres-
sion, thrombotic events are frequent, and heparin resistance still plays 
a strong role, since events still occur in face of anticoagulation.
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Introduction. Critically ill patients with COVID-19 pneumonia suf-
fer both high thrombotic and bleeding risk. Until now, the effect of 
COVID-19 infection on haemostatic functions remain unspecified. 
Conventional coagulation tests only detect limited parts of the coagu-
lation system. ROTEM is point-of-care tool that provides detailed infor-
mation on clotting kinetics from clot formation through degradation.
Objectives. The aim of this retrospective study was to investigate con-
sequences of severe COVID-19 infection on global haemostasis using 
standard coagulation parameters and whole blood ROTEM over time.
Methods. We performed a retrospective study on critically ill pts 
admitted to our ICU with severe COVID-19 pneumonia and we evalu-
ated coagulation function using ROTEM analysis on admission day 
(T0), on day 5 (T5) and on day 10 (T10). At the same time, standard 
laboratory coagulation tests (PT, INR, aPTT, platelets count, fibrinogen 
concentration) and inflammatory biomarkers i.e., d-dimers, interleu-
kin-6 (IL-6), procalcitonin were evaluated. APACHE II and SOFA score 
were calculated. We evaluated the coagulation parameters over time 
and the association with the inflammatory state and the outcome. 
Using ROTEM analysis hypercogulability (abnormal value) was defined 
as MCF in EXTEM > 72 and MCF in FIBTEM > 25.
Results. 24 patients were included in our study. 58.3% (14/24) of 
patients were male. Mean age was 62.5 ± 10.16  years. Mortality in 
ICU was 50%. Mean long of stay (LOS) was 23.3 ± 10.9  days. Labora-
tory results of biomarkers at T0 showed high levels (mean ± SD) of IL-6 
(86.55 ± 95.78 pg/ml), PCT (0.38 ± 0.44), Ferritine (1233.65 ± 1234.3 ng/
ml), Fibrinogen (5.1 ± 1.12 g/L) and d-dimers (2.57 ± 3.76 mg/ml) that 
reduced in the follow-up period. ROTEM analysis at T0 showed normal 
CT values in EXTEM and INTEM but high MCF in EXTEM (73.46 ± 7.18) 
and MCF in FIBTEM (38.5 ± 12.56). 45.8% of the pts had increased MCF 
in EXTEM and and 79.2% in FIBTEM. These values were decreased at 
T10 as only 38.1% and 66.7% of the pts had increased MCF in EXTEM 
and FIBTEM, respectively. Mortality rate was increased in pts with per-
sistent abnormal MCF in EXTEM (50% vs 61.5%, p: 0.67) and abnormal 
MCF in FIBTEM (42.9% vs 85.7%, p:0.16) at T10. We observed no differ-
ence in LOS in ICU between these groups.
Conclusion. Our study showed increased inflammatory biomarkers 
(i.e., IL-6, PCT) on admission in ICU in pts with severe COVID-19 pneu-
monia. The inflammatory state was associated with a state of severe 
hypercoagulability as confirmed using ROTEM analysis. This hyperco-
agulable state persists in first five days but it decreases after 10 days 
without returning to normal values in most pts. Further studies in pts 
with COVID-19 pneumonia are needed to elucidate the optimal use 
of ROTEM in this population and probably the benefits of appropiate 
anticoagulation therapy.
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Introduction. Patients with COVID-19 and especially those admitted 
to the intensive care unit (ICU) are at high risk of developing thrombo-
embolic events due to coagulation abnormalities. Early detection and 
treatment of coagulation abnormalities are of paramount importance 
for the clinical outcomes of patients with severe COVID-19. The use of 
conventional coagulation tests and rotational thromboelastometry 
(ROTEM) may have a major role in this purpose.
Objectives. To investigate the correlation between various meas-
ured coagulation abnormalities and the severity of lung injury in ICU 
patients with COVID-19.
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Methods. An observational (preliminary) study was performed in a 
Greek ICU including 31 patients with COVID-19. We divided them in 
two groups based on lung injury severity score (LISS) at day 1. The first 
group included patients with LISS < 3 and the second group patients 
with LISS ≥ 3. Conventional coagulation tests and ROTEM were per-
formed at days 1, 5, 10 and 15. The main coagulation parameters 
measured and evaluated were D-dimer, fibrinogen, INR and platelet 
plasma levels and ROTEM- EXTEM and FIBTEM maximum clot firmness 
(MCF).
Results. Included 31 patients had a mean age of 63.5 (± 8.8) years, 
Charlson Comorbidity Index (CCI) 2.2 (± 0.9) and APACHE II score 
16.2 (± 3.1). 15 patients (48.4%) had LISS < 3 and 16 patients (51.6%) 
had LISS ≥ 3. d-dimer and fibrinogen plasma levels were increased in 
both groups. Fibrinogen plasma levels were higher in group LISS ≥ 3 
and significantly different between the two groups at days 1 (p = 0.03) 
and 5 (p = 0.021). INR remained relatively constant in all patients over 
time, while platelet count decreased. FIBTEM and EXTEM MCF were 
increased in all patients from day 1 to day 15, with clearly higher val-
ues in group LISS ≥ 3. Of all the coagulation parameters, the most 
statistically significant positive correlation was between platelets and 
EXTEM MCF, especially in group LISS ≥ 3.
Conclusion. COVID-19 patients are characterized by a hypercoagula-
bility state with reduced fibrinolysis. Our study shows a trend of posi-
tive correlation between the magnitude of coagulation abnormalities 
and the severity of lung injury. Certainly, there remains a need for 
more, high quality trials in ICU patients with COVID-19.

Reference(s)
1.	 2. Van Veenendaal N, Scheeren TWL, Meijer K, et al. Rotational thromboe‑

lastometry to assess hypercoagulability in COVID-19 patients. Thromb 
Res. 2020;196:379–381.

2.	 1. Kruse JM, Magomedov A, Kurreck A, et al. Thromboembolic compli‑
cations in critically ill COVID-19 patients are associated with impaired 
fibrinolysis. Crit Care. 2020;24(1):676.

3.	 None.

e‑Posters: Trauma

000010  
Predictors of poor outcome in case of multiple trauma with severe 
thoracic trauma during the early posttraumatic period
M. Stupnytskyi1; O. Biletskyi,2; V. Zhukov,3; T. Gorbatch,3
1Intensive Care Department in the Cardiovascular Surgery Clinic, Military 
Medical Clinical Center of the Western Region, L’viv, Ukraine; 2Anesthesiol‑
ogy and Intensive Care Department for patients with combined trauma, 
Prof. O.I. Meshchaninov Kharkiv City Clinical Emergency Hospital, Kharkiv, 
Ukraine; 3Department of biological chemistry, Kharkiv National Medical 
University, Kharkiv, Ukraine 
Correspondence: M. Stupnytskyi
Intensive Care Medicine Experimental 2021, 9(1): 000010

Introduction. Patients with blunt multiple trauma with severe tho-
racic trauma (BMTSTT) can change their clinical stability very rapidly 
hence intense monitoring, especially during early posttraumatic 
period, is mandatory [1]. Pathophysiology of polytrauma is complex 
and consists from certain stages of systemic reactions with different 
predominant mechanisms so different time periods of the early post-
traumatic period can have own specific markers for outcome predic-
tion [2, 3].
Objectives. The goal of this study was to determine simple and easy 
to perform predictive criteria for multiple trauma patients with severe 
thoracic trauma during early posttraumatic period.
Methods. This prospective observational cohort study was conducted 
on 73 male patients 20–68 y.o. with BMTSTT (ISS = 18–57; AIS tho-
rax = 3–4; survival/non-survival = 42/31) in department of anesthesiol-
ogy and intensive care for patients with combined trauma of the Prof. 
O.I. Meshchaninov Kharkiv City Clinical Emergency Hospital. Examina-
tions were performed on the 1st–2nd (11–34 h.), 3d-4th (48–75 h.) and 
5th-6th (97–122 h.) days after trauma. ROC-analyses were performed 

in each of the time periods for 39 clinical and laboratory variables and 
cut-off values were calculated according to Youden’s index.
Results. There were no statistical differences between survivors and 
non-survivors in terms to age, admission time, type of chest injuries, 
injured body regions, etiology of polytrauma and the number of 
patients with concomitant alcohol exposure. The highest odds ratios 
(OR) for negative outcome prediction were estimated for TRISS < 0.834 
OR 15.54 (4.68–51.59) p < 0.0001, RTS < 7.004 OR 12.57 (4.1–38.5) 
p < 0.0001 and AIShead > 4 OR 9.84 (1.12–86.63) p = 0.0372. For the 
1st-2nd day after trauma most relevant predictive signs were total pro-
tein (TP) concentration < 49.36  g/L OR 18.09 (5.37–60.92) p < 0.0001, 
Creatinine > 143.1 μmol/L OR 13.5 (3.94–46.23) p < 0.0001, oxygen con-
tent < 147.2 ml/L OR 10.27 (2.69–39.06) p = 0.0001. For the 3d–4th day 
after trauma most significant predictive markers were TP < 53.83  g/L 
OR 47 (2.678–824.7) p < 0.0001, band neutrophils > 13.5% OR 44.73 
(5.23–382.6) p < 0.0001 and WBC > 11.68 G/L OR 14.87 (3.74–59.05) 
p < 0.0001. For the 5th-6th day after trauma – TP < 53.49  g/L OR 36 
(4.38–295.7) p < 0.0001, monocytes < 3.921% OR 18.5 (4.89–69.96) 
p < 0.0001 and RBC < 3.283 T/L OR 18.18 (3.46–95.51) p = 0.0001.
Conclusion. These findings suggest that in general the same clinical 
and laboratory signs can’t be used for outcome prediction during sev-
eral days of the early posttraumatic period in case of BMSTT as each 
of the investigated time periods is characterized by own specific pre-
dictive markers. Predictive effectiveness of laboratory markers is dif-
ferent depending on time period. These simple criteria can be helpful 
for trauma team for monitoring clinical course of polytraumatized 
patients via recognition those at high risk of negative outcome to 
improve quality of patient care through early intensive focused care.
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Introduction. To analyze changes of the injury patterns, the mortality 
rates and the clinical characteristics of polytraumatized patients over 
the past 25 years.
Methods. Data analyses focused on the changes of the clinical char-
acteristics, injury patterns and mortality rates of 1251 consecutive pol-
ytraumatized patients treated between January 1992 and December 
2019 in a single level 1 trauma center.
Results. A significant increase of the rates of geriatric polytraumatized 
patients with a significant increase of the average age by 1.74  years 
per year could be seen over time. Contrarily, the injury severity 
showed a significant decrease over time especially in the body regions 
abdomen and extremities with a significant decrease of mean the 
injury severity score (ISS). Significantly higher rates of traumatic brain 
injury (TBI) could be found in the geriatric group of polytraumatized 
patients, although no changes in the overall rates of TBI could be 
detected. Characteristic changes in the injury patterns with a signifi-
cant increase in low energy traumas could be detected. Regarding the 
late-phase mortality the relative risk increased by 2.2% per patient’s 
year and the relative risk of in-hospital mortality increased by 1.9% 
per patient’s year, whereas the overall mortality rate remained con-
stant over time. Severe TBI, age beyond 65 years of age and ISS scores 
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between 25 and 50 points remained as independent prognostic fac-
tors on the late-phase survival of polytraumatized patients.
Conclusion. Significant characteristic changes in the demographic 
variables and clinical characteristics of polytraumatized patients could 
be seen over the past 25 years. Although the injury severity decreased 
over time, no change in the mortality rates could be seen. With a con-
stant increase in the mean age of polytraumatized patients, these find-
ings might reflect the higher rates of frail polytraumatized patients.
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Introduction. SARS-CoV-2 pandemic has changed the paradigm of 
what we call normality, more obviously on healthcare level.
Objectives. We wanted to assess if lockdown in Scotland, started on 
16th March 2020, has had any impact on demographic and presenta-
tion of Major Trauma patients. We hypothesised the type and range 
of presentation might have changed due to the Scottish government 
lockdown restrictions.
Methods. Retrospective, observational, descriptive study, on patients 
diagnosed with Major Trauma admitted to the ICU of a Major Trauma 
Centre, between March 2019 and December 2020, comparing 
between two cohorts, before and after lockdown.
We collected demographic, clinical and therapeutical variables includ-
ing: age, gender, previous medical conditions and treatment, social 
and psychiatric background, presenting mechanism and injuries, com-
plications and mortality.
We used χ2 test and Fisher’s exact test, considering statistical signifi-
cance when p < 0.05.
Results. A total of 145 patients were included in the analysis, 79 
(54.5%) before vs 66 (45.5%) after lockdown.
112 were men (77.2%), 62 vs 50. 33 were women (22.8%), 17 vs 16. 
p = 0.086.
We divided the sample in 3 age groups, < 30, 30–65 and > 65  years 
old. We saw a decreased on cases in < 30, total 32 (22.1%), 23 vs 9, and 
in > 65, total 25 (17.2%), 15 vs 10, p = 0.
Within young population, this could be related to school and univer-
sity closures or more unemployment. In elderly, more stay at home or 
more restrictive criteria to ICU admissions.
Analysing substance misuse and psychiatric background, there was no 
trend to a raise on cases after lockdown:
· Alcohol: 63 (43.4%), 31 vs 32.
· Drugs: 31 (21.4%), 19 vs 12.
· Mental disorder: 66 (45.5%), 32 vs 34.
Regarding the mechanism of trauma, most were RTC, 48 (33.1%), with 
a decrease after lockdown, 30 vs 18 patients. The second cause were 
accidental falls from height, 29 (20%), 17 vs 12. Accidents due to bikes 
increased, 2 vs 5, most amongst group 30–65 years old (p = 0.32), and 
apparently more related to drugs misuse (p = 0.015). In falls secondary 
to suicide attempts, incidence was similar, 8 vs 7; related to drugs mis-
use (p = 0.039) but not to other mental background.
Global mortality was 15 patients (10.34%), 9 vs 6 deaths.
Most of the patients had GCS > 12, 103 (71%), p = 0, and ISS < 50, 124 
(85.5%), p = 0. There was an increase in cases with GCS < 8 (8 vs 17) or 
ISS > 50 (5 vs 11) after lockdown, statistically related with mortality, 
p = 0.012 and p = 0.028 respectively.
Mean stay in ICU was 5.96 vs 8.78 days, SD 6 vs 13.05 respectively.
Conclusion. We found differences in age, probably due to a higher 
rate of elderly patients staying at home, and a middle-age group that 
most possibly were active workers.
We didn’t see an increase in cases related with mental health after 
lockdown.
There was a trend to a lower number of RTC after lockdown, and an 
increase in accidents due to the use of bicycles. This may relate to the 

documented reduction in car travel during lockdown period, as well as 
the documented raise in bicycle use.
Even though mortality seems less after lockdown, the morbidity and 
the mean stay in ICU appear to be higher.
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Introduction. Polytrauma is one of the leading causes of death in 
the population under 45. Prognostic severity scores provide rapid 
information on polytrauma.The Injury Severity Score (ISS) is based on 
anatomical injuries and its calculation is complex. The Revised Trauma 
Score (RTS) and Glasgow-Age-Systolic Blood Pressure (GAP) scores 
require scoring systems that can delay diagnosis. The shock index (SI) 
is the division between the heart rate (HR) and the systolic blood pres-
sure (SBP) is a simple and fast tool in order to identify shock.
Objectives. To study whether the addition of age and the Glasgow 
Coma Score (GCS) increase the predictive capacity of mortality of the 
SI in the initial care of the polytrauma patient and compare it with GAP, 
RTS and ISS.
Methods. Observational study of patients admitted to the Critical 
Care Unit of the Emergeny Department of a Third-Level Hospital 
with a diagnosis of trauma between 2015 and 2020. 500 patients 
were included, those who died before their arrival at the hospi-
tal or received negative chronotropic treatment were excluded. SI 
(FC/SBP), SI associated with GCS (SI/G), age (SIxA) and both (SIxA/G) 
were calculated. The area under the curve (AUROC) of each of them 
was calculated for in-hospital mortality (MI) and the first 24 h mor-
tality (M24). The AUROC of the SIA/G was also compared with those 
of the GAP, RTS and ISS scores.
Results. 433 patients were analyzed with a median age of 45 (range 
31–60; 80.1% males). The most frequent mechanism of injury was 
falls (42.3%), followed by traffic accident (26.8%) and blunt trauma 
was the predominant type (88.9%). The most frequent injury was 
head trauma (TBI) (43.6%) followed by rib fractures (31.4%). In the 
first 24  h 30 patients (6.9%) died, increasing to 47(10.9%) through-
out admission. All types of shock index (SI, SIxA, SI/G and SIxA/G) 
were significantly related to mortality, however, the SIA/G presented 
the highest AUROC for MI (0.879; CI 0.83–0.93) and for M24 (0.875; CI 
0.82–0.93).The SIA/G value of 3.3 points showed a sensitivity of 82% 
and a specificity of 80% for MI and 86% and 78% for M24. Of the 
group of patients with SIA/G ≳  3.3, 32.1% died on admission com-
pared to 2.5% of those with SIA/G < 3.3 (p < 0.001, OR 18.3 [95% CI 
8.2–41]). The survival curves of Kaplan–Meier showed that patients 
with SIA/G value≳3.3 presented a risk of dying almost 9 times higher 
(HR = 8.75; [CI 4.02–19]). The AUROC of the SIA/G was higher than 
that of the rest of the scores for the MI (AUROC SIA/G 0.88, AUROC 
GAP 0.86, AUROC RTS 0.80, AUROC ISS 0.86).
Conclusion. SIA/G is the best score predicting mortality in pol-
ytraumatized patients, being an easy tool to calculate at bedside. 
A higher SIA/G (≳ 3.3) indicates a higher MI and M24, so the appli-
cation upon arrival of the patient to the Emergency Department 
can facilitate the diagnosis and treatment in the “golden hour” of 
polytrauma.
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Introduction. Abdominal compartment syndrome (ACS) is a rare com-
plication associated with poor outcomes [1]. Little research using a 
nationwide database has been done on clinical characteristics and out-
comes of ACS among trauma patients.
Objectives. We aimed to describe the characteristics, patterns, and 
outcomes of trauma patients with ACS based on data collected from a 
nationwide trauma registry in Japan.
Methods. This retrospective cohort study using data from the Japan 
Trauma Data Bank (JTDB) was conducted to describe the baseline char-
acteristics, treatments, concomitant complications, and outcomes of all 
trauma patients with ACS from 2004 to 2017. ACS was diagnosed by the 
physician in charge.
Results. Among 294,274 trauma patients registered in the JTDB from 
2004 to 2017, a total of 295 (0.1%) patients developed ACS following 
trauma. The median age was 58 [interquartile range (IQR), 35–71] years, 
and 211 (71.5%) of the patients were male. The median body tempera-
ture on arrival at emergency departments was 35.8℃ (IQR, 35.0–36.4). 
The abdomen was the most frequent injury site classified over 3 by 
the abbreviated injury scale (57.3%), followed by the lower extremities 
including pelvis (46.4%) and the thorax (46.4%). The median injury sever-
ity score was 29 (IQR, 20–43). The most frequent concomitant complica-
tions were disseminated intravascular coagulopathy (34.6%), followed 
by thrombocytopenia (26.1%), and sepsis (17.3%). The treatments and 
interventions administered at emergency departments included blood 

transfusion within 24 h (66.1%), oral intubation or ventilator use (54.2%), 
central venous line use (41.7%), and emergency trans-arterial emboliza-
tion (41.7%). The most common primary major surgery was celiotomy 
(48.5%). Of those, 18.0% underwent the operation within 1 h, and 58.3% 
received surgery within 3  h of arriving at emergency departments. A 
total of 95.2% patients were admitted to intensive care units (ICU). The 
overall in-hospital mortality was 58.5%, and of those 3.4% died at emer-
gency department.
Conclusion. ACS was one of the most severe complications related to 
trauma. Almost all patients were admitted to ICU and over half of the 
trauma patients died if they developed ACS.
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Introduction. Hypothermia is a component of the lethal triad of 
trauma. Previous studies have focused on hypothermia at hospital 
admission. However, little is known about body temperature after 
admission among patients with trauma.
Objectives. We aimed to evaluate the association between body 
temperature trajectories and hospital mortality among patients with 
severe trauma.
Methods. This is a retrospective cohort study using a nationwide 
trauma registry named the Japan Trauma Data Bank (JTDB), com-
piled from 2004 to 2017. The patient inclusion criteria were as follows: 
blunt or penetrating trauma, age ≥ 16 years old, Injury Severity Scores 
(ISSs) ≥ 16, ICU admission, information on body temperature at the 
emergency department, and information on the presence of hypo-
thermia after admission. Hypothermia at the emergency department 
(ED) was defined as < 36.0 °C. We defined the following four body tem-
perature trajectory groups: normothermia (absence of hypothermia at 
the ED and during hospitalization), late-onset hypothermia (absence 
of hypothermia at the ED and presence of hypothermia during hos-
pitalization), initial hypothermia (presence of hypothermia at the ED 
and absence of hypothermia during hospitalization), and persistent 
hypothermia (presence of hypothermia at the ED and during hos-
pitalization). We conducted logistic regression analysis to evaluate 
body temperature trajectories and in-hospital mortality. We adjusted 
for variables that were selected based on prior studies and univariate 
analysis, such as age, gender, mechanism of injury, vital signs at the 
ED (systolic blood pressure, Glasgow Coma Scale, and respiratory rate), 
ISS, number of comorbidities, emergency procedures (intubation, 
ventilation, vasopressor, intra-aortic balloon occlusion, central venous 
catheter placement, transfusion, and transcatheter arterial emboliza-
tion), and surgeries.
Results. Of those who were registered in the JTDB database, 55,054 
patients were included in this study. Among them, 39,256 (71.3%) 
were male, and the median age was 61 years (interquartile range (IQR), 
40–74). The median ISS was 24 (IQR: 17–29). A total of 50,496 (91.7%) 
patients were in the normothermia group, 94 (0.2%) were in late-onset 
hypothermia, 4,209 (7.7%) were in initial hypothermia, and 255 (0.5%) 
were in persistent hypothermia. Hospital mortalities numbered 5,304 
(10.8%) in normothermia, 50 (56.8%) in late-onset hypothermia, 901 
(22.1%) in initial hypothermia, and 62 (24.9%) in persistent hypother-
mia, respectively.
In logistic regression analysis, late-onset hypothermia (odds ratio (OR) 
2.69; 95% confidence interval (CI) 1.42–5.08), initial hypothermia (OR 
1.24; 95% CI 1.16–1.33), and persistent hypothermia (OR 1.70; 95% 
CI 1.22–2.36) were independently associated with hospital mortality 
compared to normothermia.
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Conclusion. Temperature trajectories were associated with in-hospital 
mortality in patients with severe trauma. It is imperative to maintain 
body temperature not only at initial admission but also afterwards in 
patients with trauma.
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Introduction. The blood products transfusion is an essential part of 
damage control resuscitation for severe trauma patients with hemor-
rhagic shock. The French and European guidelines on management 
for major bleeding and coagulopathy following trauma recommended 
early transfusion of packed red blood cells (pRBC) and fresh frozen 
plasma (FFP) with a ratio of 1:1 to 1:2 (1, 2). Freeze-dried plasma, called 
the French lyophilized plasma (FLYP) may be a solution to overcome 
the logistical constraints of transporting and thawing FFP. To that 
extent, the administration of FLYP further reduce the time to first 
plasma transfusion and may be essential to reduce coagulopathy. Few 
data and contradictory results are reported (3–5).
Objectives. In this context, the aim of our study was to evaluate the 
implementation of FLYP as first line of plasma transfusion in trauma 
patients who required massive transfusion on a Trauma Center.
Methods. This retrospective single-center study was performed in a 
University Hospital Trauma Center from January 2015 to June 2020. 
Since June 2017, FLYP was available in the Trauma Center for patients 
with hemorrhagic shock requiring massive transfusion, but not avail-
able in the prehospital setting. Two consecutive periods were com-
pared: From January 1, 2015 to May, 31 2017 before FLYP availability 
(period 1—FFP group) and from June, 1 2017 to June, 30 2020, after 
FLYP availability (period 2—FLYP group). The main objective was to 
compare, in patients who received massive transfusion, the time to 
first plasma transfusion and the ability to obtain a plasma:pRBC ratio 
superior to 1:2 between this two periods. Secondary Objectives were 
to evaluate the impact of FLYP infusion on the number of RBC trans-
fused before first plasma transfusion. According to the French law, 
the present study was approved by the local ethical committee of our 
hospital.
In the FFP group, transfusion was started with 2 pRBCs stored in the 
trauma Center. Fresh frozen plasma and others pRBCs requirements 
was provided by the French Blood Establishment. In the FLYP group, 
the transfusion protocol was modified to include FLYP instead of FFP 
and transfusion was activated when trauma patients had an Assess-
ment of Blood Consumption score (ABC) ≥ 2 (6).
Results. Between January 1, 2015 and June 30, 2020, 204 patients were 
admitted in the trauma center, 62 received massive transfusion and 40 
were analyzed (FFP group, n = 12 and FLYP group, n = 28). Patients in 
the FLYP group were significantly older and tends to be more severe 
head injury. The times required to reach hospital and those spent in 
the trauma center did not differ between the two groups as well as the 
time between the trauma and an effective hemostasis. All the patients 
received tranexamic acid an fibrinogen in the prehospital and hospital 
setting until effective hemostasis. The time until the first transfusion of 
plasma was significantly reduced in the FLYP group with a median of 
35 (20–45) min vs. 59 (36–88) min in the FFP group (p < 0.01). The num-
ber of pRBC transfused before the first plasma was significantly lower 
in the FLYP group 2 (IQR 1–3) vs. 4 (IQR 3–4) in the FFP group (p < 0.01). 
The plasma:RBC ratio ≥ 1:2 was significantly more frequently observed 
after FLYP implementation. Prehospital transfusion of pRBC did not dif-
fer between the 2 groups as cristalloids infusion. The number of pRBC, 
FFP and platelets transfused during the first 24 h were similar in both 
groups. At the end of the trauma center management, there was no 
difference between the 2 groups according to the number of patients 

who had a prothrombin time ≥ 50% or a fibrinogen level > 1.5 g/l. No 
side effects were observed in either the FFP or FLYP group.
Mortality in the trauma center, at 24  h and at day 30 did not differ 
between the 2 groups.
Conclusion. Our study suggests that the French lyophilized plasma 
allowed an early transfusion of plasma during massive transfusion 
of severe trauma patients. It significantly reduces time for in hospi-
tal plasma delivery and allowed to obtain a plasma:RBC ratio ≥ 1:2 in 
the trauma center according to the guidelines but did not modify the 
quantity of crystalloids infused nor the coagulation test at the end of 
the trauma center management.
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Introduction. Coagulation disturbances following trauma contribute 
to mortality [1]. Rotational thromboelastometry (ROTEM) is increas-
ingly used to diagnose coagulopathy and guide treatment in trauma 
patients. However, the relation of a hypocoagulable ROTEM profile to 
other coagulation tests is unknown.
Objectives. To investigate how a hypocoagulable ROTEM profile 
reflects in vivo haemostasis in trauma patients.
Methods. This study is conducted as part of the prospective, multi-
centre, Activation of Coagulation and Inflammation in Trauma (ACIT) 
trial. All trauma patients ≥ 18  years with full trauma team activation 
between January 2008 and April 2015 were included. Patients were 
excluded if they received > 2  L i.v. fluids before hospital admission, 
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arrived > 2  h after injury or suffered from burns covering > 5% of the 
body.
For the analysis, two phases of hypocoagulability were distinguished. 
The initiation phase was defined as a prolonged EXTEM clotting time 
(CT) of ≥ 80 s (s). The propagation phase (representing clot strength) 
was defined as an EXTEM clotting amplitude at 5 min (CA5) of < 40 mm 
(mm). Coagulation tests were compared between hypocoagulable 
and non-hypocoagulable groups.
Results. ROTEM data of 1968 trauma patients were available, of 
whom 304 (15.4%) had a prolonged EXTEM CT and 511 (26.0%) had a 
decreased EXTEM CA 5.
Patients with an EXTEM CT ≥ 80 s had a prolonged prothrombin time 
(PT, 12.4 vs 11.4 s, p < 0.01) and a prolonged activated partial throm-
boplastin time (aPTT, 26.0 vs 23.0  s, p < 0.01), lower levels of factor II 
(77.4 vs 88.3 IU, p < 0.01), of factor V (60.3 vs 80.3 IU, p < 0.01), of factor 
VII (80.1 vs 87.0  IU, p < 0.01) and of factor X (78.1 vs 87.0  IU, p < 0.01) 
when compared to patients with a normal EXTEM CT. Furthermore, a 
prolonged EXTEM CT was associated with an increase in 12 h (8.6% vs. 
1.5%, p < 0.01) and 28 day mortality (25.1% vs 6.6%, p < 0.01).
Patients with an EXTEM CA5 < 40  mm had decreased platelet counts 
(188 vs 237 × 109/L, p < 0.01), lower fibrinogen (1.9 vs. 2.6 g/L, p < 0.01) 
and lower factor XIII levels (91.0 vs 108.4 IU, p < 0.01) when compared 
to patients with a normal EXTEM CA5. Also, a prolonged EXTEM CA5 
was associated with an increase in 12  h (7.6% vs 0.8%, p < 0.01) and 
28 day mortality (20.7% vs 5.3%, p < 0.01).
Conclusion. In trauma patients, an EXTEM CT ≥ 80 s reflected a mod-
est prolongation of PT and aPTT and a modest decrease in coagula-
tion factor levels, most notably of factor V. An EXTEM CA5 < 40  mm 
reflected low fibrinogen. Although platelet count and factor XIII were 
also lower, these tests largely remained within normal ranges. Both 
phases of hypocoagulability as detected by ROTEM are relevant given 
their association with increased mortality. These exploratory results 
provide insight in the meaning of a deranged ROTEM profile.

Reference(s)
1.	 [1] Brohi K, Cohen MJ, Davenport RA. Acute coagulopathy of 

trauma: mechanism, identification and effect. Curr Opin Crit Care. 
2007;13(6):680–5.

001100 
Epidemiology of burn injuries in Scotland
C. McGovern1; K. Puxty2; M. Shaw2; T. Quasim2

1Intensive Care Unit, NHS Greater Glasgow and Clyde, Glasgow, United 
Kingdom; 2Intensive care unit, Glasgow Royal Infirmary, Glasgow, United 
Kingdom 
Correspondence: C. McGovern
Intensive Care Medicine Experimental 2021, 9(1): 001100

Introduction. The incidence of burn injuries across Scotland has been 
falling due to educational, legislative and other measures (Sarhadi 
et  al.). However, the burden of what are often life-changing injuries 
cannot be underestimated and there remains a need to accurately 
describe the epidemiology of these injuries with a view to identifying 
and acting upon modifiable risk factors.
Objectives. To describe the characteristics of burn injuries requiring 
hospital admission across Scotland, identify common features asso-
ciated with such injuries and describe the differences between adult 
and paediatric (< 16 years old) burn injury patterns.
Methods. All patients admitted to hospital under the care of a special-
ist burn team between 2012 and 2015 were identified using the COBIS 
(Care of Burns in Scotland) national network database and linked to 
acute hospital administrative data (SMR01). Differences between adult 
and paediatric variables were assessed using Pearson’s Chi squared, 
Wilcoxon rank sum or Fisher’s exact test.
Results. A total of 1977 individuals were admitted to Scottish hospi-
tals with a primary diagnosis of a burn injury. Male gender accounted 
for more injuries (63%) with the majority of burns (90%) involving 
less than 10% TBSA (total body surface area). Patients from more 
deprived geographical areas, as measured by the SIMD (Scottish Index 

of Multiple Deprivation), were more likely to suffer a burn injury with 
individuals from the lowest two quintiles accounting for 57% of all 
injuries.
There were significant differences between adult and paediatric burn 
injury patterns. Although males consistently accounted for more inju-
ries in both groups, this was more pronounced among adult patients 
(66% vs 59%, p = 0.004). Flame burns were also a more common 
feature among adults (29%), being relatively rare in children (6.0%) 
(p < 0.001), with injuries from hot liquids being the most common 
mechanism of injury among children (62%).
The ethnic background among adult patients were similar to that 
seen among the general Scottish population (census data), with 2% of 
patients being of Asian of Afro-Caribbean descent. However, children 
from ethnic minority backgrounds seemed to make up a much higher 
proportion of injuries in this cohort (9.2%) (p < 0.001).
Conclusion. Significant differences exist between the pattern of 
burn injuries and demographics of burn injuries between adults and 
children. Although patients from areas of socioeconomic deprivation 
seem to be at higher risk of sustaining such injuries, this is more pro-
nounced among children. Additionally, children from an ethnic minor-
ity background are at much higher risk of sustaining a burn injury, a 
fact that has been echoed in various similar studies from other devel-
oped nations (Tan et al.). Such socioeconomic and ethnic differences 
should help inform public health interventions to improve household 
safety for children in deprived areas and among families of ethnic 
minorities.
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Introduction. Here is controversy as to whether the administration of 
noradrenaline (NA) to burn patients during the resuscitation phase is 
harmful. This information is important to better design resuscitation 
strategies associated with better outcomes.
Objectives. To demonstrate that the administration of NA to burn 
patients during the resuscitation phase (day 0 to day 3 after injury) is 
associated with adverse outcomes after resuscitation.
Methods. We conducted an observational, cohort, retrospective 
analysis of a database of burn patients admitted to the intensive care 
burn unit (ICBU) of Hospital Universitario de Getafe, from 1991 to 
2017. Inclusion criteria were age 16 or older, and admission with any 
body surface area (BSA) burned or inhalation injury. Exclusion criteria 
were admission for reasons other than acute burns, admission > 24 h 
after injury, and ICBU length of stay < 3 days. Categorical and quantita-
tive variables were compared with the Chi square and the Student´s 
t test, respectively. Univariable and multivariable analyses were per-
formed to prove the association between the use of NA during the 
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resuscitation phase as the independent variable and the primary out-
come variable (ICBU mortality) and other secondary outcome varia-
bles. The strength of the association was measured by the relative risk 
(RR), odds ratio (OR), adjusted OR, and their 95% confidence interval 
(CI). A p value < 0.05 was considered statistically significant. Values are 
n (%), or means ± SEM. The study was carried out after approval by the 
Ethics Committee.
Results. We studied 960 patients (age 46.8 ± 19.4 years, 27.8% female, 
total BSA burned 27.6 ± 19.9%, inhalation injury 33.0%, on mechani-
cal ventilation 38.0%, receiving NA during the resuscitation phase 
15.5%, mortality 12.2%). The administration of NA was significantly 
associated with a higher ICBU mortality (34.9 vs. 8.0%, RR 4.354 (95% 
CI: 3.162–5.997), a higher incidence of acute renal failure (72.5 vs. 
46.5%) and requirement of renal replacement therapy (13.4 vs. 3%), 
higher serum creatinine concentration on days 4 to 7 after admission, 
and a higher SOFA score on day 7 (4.20 ± 0.28 vs. 1.38 ± 0.08) and day 
14 (3.04 ± 0.29 vs. 0.87 ± 0.07) (p < 0.001 for all comparisons). In mul-
tivariable logistic regression analysis, adjusting for variables known 
to be related to mortality (age, BSA burned, inhalation injury, female 
sex, SAPS II), there was a significant adjusted association between the 
administration of NA and the primary outcome variable (ICBU mortal-
ity) (adjusted OR 3.887, 95% CI 2.321–6.509, p < 0.001).
Conclusion. The administration of NA to burn patients during the 
resuscitation phase is associated with poor outcomes. Although we 
have not proven a causal relationship, the evidence provided supports 
the concept that the use of NA in burn patients early after injury could 
be, independently of other factors, deleterious.
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Introduction. Barotrauma, defined by the presence of air outside the 
pleural space is one of the complications of acute respiratory distress 
syndrome (ARDS) related to COVID-19.
It could be pneumomediastinum (PMD), subcutaneous emphysema 
(SE), or pneumothorax (PNX).
Objectives. This study aims to determine the incidence of barotrauma 
in coronavirus disease 2019 (COVID-19) acute respiratory distress syn-
drome (ARDS) and its outcome.
It also aims to identify risk factors associated with the development of 
barotrauma in COVID-19 patients.
Methods. It is a retrospective study including 104 COVID-19 patients 
admitted in our ICU in Tunisia from September 2020 to May 2021.
All patients received the same basic medications.and. Patients requir-
ing mechanical ventilation had protective ventilation and comparable 
peak airway pressure targets.
Results. Barotrauma occurred in a total of 8 patients (7.69%) with a 
median age of 65.37 years and an average male and female prevalance 
of 87.5% and 12.5%, respectively.
All of them were under mechanical ventilation.
Three patients developped PNX (37.5%), three patients developped 
both PMD and SE (37.5%) and two patients (25%) developped PNX, 
PMD and SE at the same time.
Median respirator parameters were 10 cm H2O of positive end-expir-
atory pressure (PEEP), and 6 ml/kg of tidal volume (VT) with a plateau 
pressure (Pplateau) target < 30 cm H2O.
The mortality in patients with barotrauma was 100%.
Conclusion. Barotrauma is a possible complication in COVID-19 
patients with ARDS especially those requiring mechanical ventilation 
even with the application of protective ventilation.
It may result from lung and airways injury caused by COVID-19.
Its occurrence increases mortality.
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Introduction. The assumption that pregnant and breastfeeding indi-
viduals are vulnerable in clinical research and need to be excluded 
from interventional trials has been challenged. It is unclear whether 
efforts to increase their inclusion in clinical trials have been successful 
in critical care research.
Objectives. To characterize the representation of pregnant and 
breastfeeding individuals in critical care randomized controlled trials 
(RCTs).
Methods. Critical care-related RCTs published between 2017 and 
2019 in five high-impact general and three critical care specialty jour-
nals were screened. We excluded trials specific to oncology, pediatrics, 
geriatrics, male or maternal or obstetrical health and publications of 
follow-up or subgroup analyses. Key variables of interest included 
enrolment period, geographic region, sponsor, pregnancy and breast-
feeding inclusion/exclusion, criteria for exclusion, and interventions. 
Descriptive statistics were calculated.
Results. Two authors independently screened 2186 manuscripts of 
which 147 met inclusion criteria. Only two (1.4%) included pregnant 
individuals, 88 (60%) explicitly stated exclusion, and 57 (39%) did 
not specify. Thirty-two (22%) studies explicitly excluded breastfeed-
ing individuals, all of which had also stated pregnancy exclusion; the 
remaining 115 (78%) studies did not specify. Of the studies that explic-
itly excluded pregnant individuals, the majority were pharmacological 
interventions (34/88, 39%), most commonly inotropes, vasopressors, 
or fluids, followed by non-surgical procedures (21/88, 24%). Few 
studies (10/88, 11%) provided justification for exclusion of pregnant 
individuals. The most commonly provided justifications were that 
pregnant individuals were a vulnerable population unable to provide 
consent, or that the safety of the interventions was unknown in these 
individuals. Two RCTs of vitamins C and D explicitly excluded preg-
nancy stating unknown safety, which is inconsistent with currently 
available data. The two studies that included pregnant individuals 
were conducted in the USA and evaluated the use of anti-influenza 
immune plasma for the treatment of severe influenza. Both studies 
enrolled very few pregnant individuals (1/140 [0.7%] and 2/98 [2%]).
Conclusion. Only 1.4% of critical care RCTs explicitly included preg-
nant individuals. Pregnant individuals comprised ≤ 2% of the study 
population when they were included. Reporting of breastfeeding 
inclusion criteria was absent in most RCTs. Justification for exclusion 
was rarely provided. Further research to identify and address barriers 
to equitable inclusion of pregnant and breastfeeding individuals in 
critical care RCTs is needed.
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Introduction. The COVID-19 pandemic is conditioning important 
changes in the field of organ donation. Although no case of donor-
derived COVID-19 infection has been described, there is a theoretical 
possibility of infection transmission.
Methods. We present a 21-year-old organ donor with a history of 
cured COVID-19 (more than 14 days from the onset of symptoms and 
more than 72 h asymptomatic), but with PCR for SARS-CoV-2 positive 
in which it was decided to continue with the donation process. The 
donor was admitted due to severe head trauma, presenting positive 
RT-PCR in nasopharyngeal exudate, as well as positive IgG serology for 
SARS-CoV-2, which is why it was decided not to isolate. He evolved to 
brain death persisting positive PCR result.
Results. For the study of SARS-CoV-2 infection a real-time RT-PCR was 
performed that detects 3 different genes: E (envelope), RdRp (RNA 
polymerase-RNA-dependent) and gene N (nucleocapsid). As an urgent 
technique, a real-time RT-PCR detecting two targets (S and ORF1ab) 
was used. The serological study was carried out using a chemilumi-
nescence microparticle immunoassay technique. The microbiological 
results performed on the donor are shown in Table 1. Heart transplan-
tation was performed without notable incidences, with a favorable 
evolution and discharge from hospital of the patient, who did not 
present symptoms compatible with COVID-19. Moreover, RT-PCR for 
SARS-CoV-2 and serological controls were negative during admission.
Conclusion. We consider that the option of donation could be con-
sidered even with a positive RT-PCR for SARS-CoV-2, if certain cir-
cumstances exist in the donor: i) asymptomatic or oligosymptomatic 
COVID-19; ii) long-term asymptomatic period; iii) Elevated RT-PCR CT, 
particularly if the positivity is for certain genetic targets; iv) positiv-
ity for IgG antibodies. With these requirements, the benefit of trans-
plantation in terms of survival and quality of life would prevail in 
decision-making.
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Introduction. In Europe, the COVID-19 pandemic presented itself 
in different waves, flooding the health care system with severely 
ill patients. Medical knowledge increased over time and treat-
ment was optimised. Nevertheless there is limited data on the use 
of Advanced Care Directives (ACD) in COVID-19 patients, especially 
concerning admission to the Intensive Care Unit (ICU). [1,2] ACDs 
lower the chance of futile therapies and subsequently prolongation 
of suffering and could be crucial in managing restricted resources. 
[3,4].
The bundle of different measures and established guidelines since 
the first wave may have an impact on the patient profile of ICU 
admissions, outcome and the level of limitations in ACDs. [5,6].
Objectives. We aimed to describe whether there were differences 
during COVID-19 wave 1 and 2 among tertiary ICU patient demo-
graphics, pre-existing health status, prevalence of ACDs (including 
the degree of limitation) and in-hospital mortality.
Methods. We conducted a retrospective chart review of patients 
admitted to the ICU in a tertiary centre in Brussels, Belgium dur-
ing both COVID-19 waves. We extracted data from patients with a 
positive PCR-test for COVID-19 in combination with respiratory dis-
tress. The data included demographic characteristics, clinical frailty 
score and comorbidities using the Charlson Comorbidity Index (CCI), 
ACDs (date and degree) and in-hospital mortality. The study was 
approved by the Ethics Committee University Hospital Brussels. We 
present descriptive statistics, frequencies and Fisher’s exact or t-test 
statistics to examine differences between the two waves.
Results. We extracted data from 176 patients admitted to ICU 
between March 14th and May 12th 2020 during the first wave and 
September 4th 2020 and January 1st 2021 for the second. During 
wave 1, the mean age was 64.4, with 39.5% of patients being female. 
Other than gender ratio (1.53 vs 4, p0.0073), demographics were simi-
lar during wave 2. Frailty (2.91 vs 2.91, p0.97), CCI (3.78 vs 3.84, p0.86) 
and ten-year survival chance (53% vs 56%, p 0.77) were not statistically 
different. During the second wave mortality was higher but not signifi-
cant (38% vs 43%, p 0.54). Completion of ACDs before or on admission 
was significantly higher during wave 1 (74% vs 49%, p0.0011). [Table 1] 
The degree of limitation of therapy during the second wave was even-
tually equal although they were drafted later in the admission.
Table 1. ACD codes. 

ACD Limitation of therapy

Code 0 Full therapy
Code 1 No CRP
Code 2 No intubation, renal replacement therapy
Code 3 Comfort care

Conclusion. ICU patients had similar demographics and comorbidi-
ties during two waves of COVID-19. Mortality was slightly higher but 
not significantly between the waves. During wave 2 significantly 
more ACDs were filled out at a later stage of the ICU stay. However, 
no significant differences were found in degree of limitations.
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Introduction. Heart transplantation is currently the most effective 
treatment to improve the prognosis of patients with end-stage heart 
failure. In recent years, controlled donation after circulatory determi-
nation of death (cDCD) with regional normothermic thoracoabdomi-
nal perfusion (TA-NRP) has been developed in Spain.
We present the initial experiences in cardiac transplantation from 
cDCD donors with TA-NRP at the Hospital Virgen de la Arrixaca in 
Murcia.
Methods. A total of 3 heart transplantations have been performed at 
our center using TA-NRP.
The donors were patients under 45 years of age admitted to the ICU in 
whom the medical team and legal representatives of the patients had 
made the decision for withdrawal of life support therapy (WLST).
WLST was performed in the operating room in all cases. Donor follow-
up was performed using a Swan—Ganz catheter and continuous 
transesophageal echocardiography (TEE). Brain activity was monitored 
using the bispectral index.
After limitation, the 3 vessels of the aortic arch were clamped to 
exclude cerebral circulation. Simultaneously, the patient was intu-
bated and mechanical ventilation was initiated.
In all cases the heart reverted to sinus rhythm within 1 min. According 
to TEE and mean arterial pressure monitoring, dobutamine infusion 
was started in one of the donors; noradrenaline was not necessary in 
any of the cases.
The left ventricular ejection fraction and the cardiac index at the time 
of validation was optimal.
Results. The retrieved hearts were transplanted directly into recipients 
located in the adjacent operating room. All recipients experienced an 
excellent outcome, being easily weaned off from cardiopulmonary 
bypass. None of them required mechanical support after transplan-
tation. All recipients had a short ICU stay and were discharged home 
with an excellent evolution and optimal cardiac index.
Conclusion. Transplantation from cDCD donors represents an impor-
tant source of grafts in countries with an adequate legal framework.
TA-NRP may become a way to make cDCD donor heart transplantation 
feasible, reducing the costs of ex situ machine devices by making this 
procedure economically affordable.
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Introduction. In intensive care units, decisions about the continuation 
or discontinuation of life-sustaining treatment often concern decisions 
in the ‘gray zone’. These decisions often involve family members as 
surrogate decision-makers. Families vary in their preferences to what 
extent they wish to be involved.
Intensive care doctors have to find the right balance between shar-
ing crucial decisions with families of patients on the one hand and 
not overburdening them on the other hand. This requires a tailored 
approach instead of a model based approach.
Objectives. To explore how doctors involve families in the decision-
making process regarding life-sustaining treatment on the neonatal, 
pediatric and adult intensive care.
Methods. The explorative analysis of 101 audio-recorded conversa-
tions focused on doctors’ communicative behaviors to (not) involve 
families of patients in the decision-making process, using inductive 
thematic analysis. 104 family members (61% female, 39% male) and 71 
doctors (60% female, 40% male) of 36 patients (53% female, 47% male) 
from the neonatal, pediatric and adult intensive care of a large univer-
sity medical center participated.
Results. Our results show that in a majority of conversations, doctors 
displayed a variety of communicative behaviors to involve families 
in the decision-making process. We identified eight relevant and dis-
tinct communicative behaviors. Doctors’ sequential communicative 
behaviors either reflected similar approaches—a shared approach or 
a physician-driven approach – or reflected vacillating between both 
approaches. Doctors more often displayed a physician-driven or a 
vacillating approach than a shared approach, especially in the adult 
intensive care. Doctors did not verify whether their chosen approach 
matched the families’ decision-making preferences. Families showed 
very little active input due to doctors’ communicative behaviors.
Conclusion. Even though tailoring doctors’ communication to fami-
lies’ preferences is advocated, it does not seem to be integrated into 
actual practice in the neonatal, pediatric and adult intensive care. To 
allow for true tailoring, doctors’ awareness regarding the impact of 
their communicative behaviors is key. For this purpose, two simple 
questions can be helpful: (1) ‘Which communicative behaviors do/
did I use in this situation?’ and (2) ‘Why do/did I use these behaviors?’ 
Two important factors to consider in answering the latter question are: 
‘how gray is the decision?’ and ‘does my approach fit this family’s com-
munication preferences and needs?’.
Educational initiatives should focus especially on improving doctors’ 
skills in tactfully exploring families’ decision-making preferences and 
in mutually sharing knowledge, values and treatment preferences. 
Peer-to-peer coaching and recurring mirror interviews with families 
can create more awareness.
Despite cultural differences regarding medical decision-making, coun-
tries experience similar dilemmas of whether, in how far, and how to 
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involve families of patients in the decision-making process. Our explo-
ration can thus be regarded internationally relevant.
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Introduction. Discontinuation of ECMO when no longer deemed 
beneficial is challenging. The limited consensus for shared decision-
making can lead to moral distress in healthcare professionals, conflict 
and complex grief in families. Within the UK there is currently limited 
guidance to shared and equitable decision-making. This survey aims 
to explore preferences and practices of end of life care (EOLC) and 
withdrawal of ECMO across the UK Network.
Methods. The Survey questionnaire was developed using an iterative 
process: from internal pilot to further retesting to refine and finalise 
question stems, ensuring face validity and clarity. The final survey cre-
ated consisted of three sections and 19 questions, including 12 state-
ments. The questionnaire included free text option to ensure capture 

of comments or examples. The survey was presented at the UK ECMO 
network annual meeting in October 2020 and then distributed to rep-
resentatives of the multidisciplinary teams in UK ECMO centres.
Results. There was a total of 36 responses. 83% of respondents 
reported not having a framework approach to EOLC or withdrawal 
from ECMO, despite 91.7% having been involved with a difficult with-
drawal process. Interestingly, 61% of respondent found it hard to iden-
tify or define “futility”. Although 94.4% would not have a pre-defined 
timeframe to institute withdrawal, 64% were in favour of discussing 
the concept of “ECMO trial” at the onset of the ECMO run and that 
this should be a multidisciplinary process (94.4%). 8/12 statements 
met strong majority agreement. Strongest agreement was for early 
palliative care involvement (83.4%), staff psychological (94.4%) and 
bereavement support (100%).
Conclusion. EOLC and withdrawal decisions in ECMO is challenging 
and distressing. The responses clearly indicate need for frameworks to 
support the shared decision making. It has also highlighted key prior-
ity areas to be explored as part of ongoing work aiming to produce 
meaningful guidance in ECMO.
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Introduction. Intensive care physicians face rejection to ICU admis-
sion in their every day job. During COVID-19 pandemia, specially due 
to lack of space and younger patients that needed intensive care sup-
port and ventilation therapy, the rejection has become even more dif-
ficult and stressing worldwide.
Objectives. To analyse the rejection for ICU admission of patients 
before and after the COVID 19 pandemia was initiated in our hospital.
Methods. We performed a 24-month retrospective study (March 
2019-March 2021) of all patients rejected for ICU admission divided in 
two periods, before COVID pandemia (March 2019-March 2020), and 
after COVID pandemia was stablished (March 2020-March 2021). We 
compared the results and patients features in these two periods. Vari-
ables registered: sex, age, APACHE II, functional disability, in-hospital 
death rate.
Results. In 24  months we rejected 1905 patients for ICU admission: 
857 in the first period and 1048 in the second. Before pandemia: men 
53%, mean age 77y (34–97), APACHE II 18 ± 8.2, moderate-severe diss-
ability 71%, in hospital death rate 46%. After pandemia began: men 
65%, mean age 69y (41–85), APACHE II 19 ± 8.7, moderate-severe diss-
ability 57%, in hospital death rate 56%.
Conclusion. The rejection for ICU admission after COVID 19 pandemia 
began in our hospital, reduce the mean age (from 77 to 69y) and 
moderate-severe dissability rate (from 71 to 57%) of patients rejected 
and also elevated the in-hospital death rate from 46 to 56% although 
APACHE II keeped alike (18 vs 19).
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Introduction. Controlled donation after circulatory death (cDCD) has 
emerged as a valuable resource for reducing the gap between recipi-
ents and available organs. In Italy, protocols for cDCD have improved 
donor supply even though a very conservative law about determi-
nation of death1. Long warm ischemia time causes a huge ischemic 
organ suffering. Normothermic Regional Perfusion (NRP) allows 
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abdominal organs donation, but thoracic organs preservation and 
procurement still remain a challenge.
Methods. In 2017 we implemented a cDCD protocol. Withdrawal of 
life sustaining therapy (WLST) is decided before any proposal of dona-
tion. After checking patient’s will and eligibility, WLST could start, pro-
viding comfort for patient and relatives, light sedation, extubation and 
prevention of stridor and dyspnea. After 20 min ‘no touch period’ we 
arrange NRP and orotracheal intubation, following the protocol pre-
viously published by Valenza et al2. All organs retrieved underwent a 
machine perfusion reconditioning.
Results. From 2017 to 2021 we performed 9 cDCD. Mean age was 
55 ± 6  years, baseline ALT and AST were 131 ± 214 and 105 ± 65  U/l 
respectively and creatinine was 1.08 ± 0.54  mg/dl. Baseline lactate 
was 2,4 ± 3.1. Mean total WIT and NRP duration were 50 ± 10  min 
and 226 ± 30 min, respectively. All nine livers were successfully trans-
planted. Transaminases increased during NRP in almost all cases, with 
values greater than 1000 U/l in 5 cases. Figure 2 shows transaminases 
trends during NRP. Lactate decreased in all cases (Fig. 3). Two donors 
were classified as unsuitable for kidney donation due to acute kidney 
injury and no matching recipient was found in one case. Moreover, 
three lungs were successfully transplanted following ex vivo lung per-
fusion (EVLP); follow up at 2 years is good. No primary organ disfunc-
tion occurred. Overall follow-up at 3 months showed good function of 
the transplanted organs.

Fig. 2 Transaminases trends

Fig. 3 Lactate trend.

Conclusion. cDCD protocol allows solid organ donation after cardiac 
death, preserving the dead donor rule and the Italian law. NRP allows 
ischemia reversal and lactate reduction. Transamineses don’t pre-
dict liver good function. Lactate seems to correlate with good recov-
ery. Extubation doesn’t preclude lung donation. Combined lung and 
abdominal organ procurement is still a challenge, however thanks to 
team synergy we succed in.
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Introduction. Controlled asystole donation has been proposed as a 
necessary alternative within a constantly growing transplantation sys-
tem. The donation process implies strict compliance with ethical prin-
ciples. The maintenance of the cerebral circulatory arrest during the 
maneuvers to maintain the perfusion of the rest of the organs should 
be a maximum in every procedure, and different solutions have been 
proposed to avoid the flow in the central nervous system.
Objectives. The aim of the study is to verify that during the donation 
after circulatory death there is an absence of cerebral blood flow and 
that this condition is irreversible. In this way, we want to demonstrate 
that there is no recovery of cerebral flow from the thoracoabdominal 
collateral circulation through the vertebral artery.
Methods. A experimental, prospective, one-center study was per-
formed in Hospital Virgen de la Arrixaca (Murcia, Spain). Portable 
gammagraphy (Sentinella®) is performed to donors after circulatory 
death (5  min delayed for legal reasons) with normothermic regional 
perfusion (NRP). In abdominal NRP, a intraaortic balloon occludes 
completely the descending aorta to prevent recovery of brain flow. In 
case of thoracoabdominal NRP, cardiac surgeon clamps the supraaor-
tics vessels and connects the aortic arch vessels to a collecting bag. 
A Nuclear physician administrates technetium 99 in return cannula 
of extracorporeal circulation system at the beginning of NRP. The 
absence of perfusion in the cerebral hemispheres and brainstem con-
firms the abscense of resuscitation.
Results. Between January and February 2021, 3 donors have been 
studied. 2 cases were abdominal NRP and 1 of them thoracoabdomi-
nal NRP. Average time until cardiac arrest was 12.7 min. None of them 
showed cerebral perfusion using the portable gamma-camera. In 
addition, there were no modifications with Bispectral Index, remaining 
at value 0.
Conclusion. Absence of cerebral reperfusion using a portable 
gamma-camera has shown that cessation of brain circulation is per-
manent after starting the extracorporeal circulation, using the current 
protocols. This preliminary results shows that this type of donation is 
ethically and legally valid.
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Introduction. In the emergency of the crisis, the principles of collegi-
ality and presence of the families in the intensive care unit have been 
undermined (1). This lack of consultation and connection between 
caregivers and families is contrary to the recommendations of French 
resuscitation societies.
Objectives. Based on the Psy-COVID study, we will present our first 
results concerning the experience of caregivers of the absence of 
families in intensive care units.Based on the Psy-COVID study, we will 
present our first results concerning the experience of caregivers of the 
absence of families in intensive care units.
Methods. Our population consists of 85 caregivers (31 physicians, 
11 interns, 30 nurses and 13 orderlies) from 19 French intensive care 
units. Telephone interviews with these professionals were conducted 
3 months after the peak of the first crisis. The interviews were analyzed 
according to the phenomenological approach of the IPA (2).
Results. The preliminary results of the qualitative analysis underline 
that the absence of families in the ICU leads to a loss of meaning in 
practice for the caregivers. On the contrary, some caregivers may 
experience the restriction as a relief in connection with a decrease in 
workload. We observe that this ambivalence towards the restriction 
is a source of guilt. To cope with this restriction, caregivers have been 
inventive in finding new ways to compensate for this absence (vide-
oconferencing, letters, telephone…).
Conclusion. The restriction of visits had an impact on the caregivers 
but also allowed the development of new ways of communicating 
with the families.
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Introduction. Research in Medicine has allowed treatment of patients 
with growth of complexity. It is not only important to treat but also to 
alleviate when treatment is futile o there is a suffering for the patient. 
In this context, the practice of life-sustaining treatment (LST) limitation 
is increasing in all Intensive Care Units (ICU). However, there are not 
unified criteria and protocols because of the diversity in each country.
Objectives. Evaluate patients admitted in our ICU with a withholding 
or withdrawal LST applied, comparing the type and their progress over 
6 years.
Methods. Retrospective study of cohorts carried out in a 30-bed polyva-
lent ICU. Inclusion criteria: Patients admitted to ICU between 2014 and 
2019. All data were acquired from our Clinical Information System (Cen-
tricity Critical Care from General Electric) database through Extract, Trans-
form and Load processes. Demographics, severity scores, length of stay 
and mortality were registered. Those who had one LST cessation applied, 
type of LST, reason why, time from income until the decision of withhold-
ing or withdrawing and time to death were also recorded. Patients with or 
without LST cessation were compared. Statistical analysis was performed 
with SPSS v.25.0. P values < 0.05 were considered significant.
Results. There were 5467 patients admitted in ICU, 64.3% male, 
median age 63 years old (50–73), with median APACHE 20 (15–26) and 
length of stay 3.9  days (2–8.1). Medical admission was in 69.8% and 
global mortality of 15.8%. Of all patients, 819 (15%) had at least one 
LST registered. 64.2% were male, with median age 72 years old (3–79), 
76.6% medical admission and median APACHE 27 (22–32). In 38.7%, 
LST limiting decision was recorded on the first 24 h of ICU admission. 
Withholding treatment was established in 76.2%, whereas withdraw-
ing was in 22.2%. In withholding group, renal replacement therapy 
(RRT) and vasoactive drugs (VD) were the most frequent (67.5% and 
67.7%), and invasive mechanical ventilation (IMV) and vasoactive 
drugs for withdrawing group (91.1% vs. 70.1%). There were no dif-
ferences between hypoventilation and terminal extubation (58% vs. 
42%). Futility (64%) and comorbidity (53.4%) were the most common 
reasons to recess LST. Median time after the establishment and death 
in ICU was 1.08 days (1–6), 2 days (1–3) in the withholding group and 
1  day (0–1) in the withdrawing group. In-hospital mortality rate was 
71% (63.7% in ICU, 98% for withdrawing and 46.5% for withhold-
ing). Patients with any LST limitation are older, with a higher APACHE 
score, length of stay and mortality compared to those with not, sta-
tistically significant. Through the period 2014–2019, LST cessation rate 
remained unchanged (about 13%). There is a trend in favor of increas-
ing withdrawing LST (25% in 2014 vs. 34% in 2019), though the most 
frequent is withholding (average of 67.2%).
Conclusion. LST cessation rate remains unchanged (13%). Patients 
with any LST limitation are older, severely ill, with higher ICU length 
of stay and mortality. RRT, VD and IMV were the most frequent LST. 
Futility and comorbidity were the most common reasons to establish 
LST recess. Although there is no statistical significance between with-
holding and withdrawing therapies in the period studied, the latest 
one seems to be increasing in time.
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Introduction. Organ donation and transplantation plays a key role in 
the management of the advance end organ failure. The organ demand 
is steadily increasing and with the advancement of transplant medi-
cine; island wide transplant services also improving which contributes 
to the increase organ demand. Currently in Sri Lanka major source of 
organ is from live donors and it is limited. It was therefore necessary to 
determine whether significant numbers of potential cadaveric organ 
donors in Sri Lanka do not become actual donors and, if so, to evaluate 
the reasons for this.
Objectives. To describe the characteristics and to evaluate the cadav-
eric organ donor potential and to compare organ donation practices 
among intensive care units of National Hospital, Kandy.
Methods. Hospital based cross sectional analytical study of ICU death 
victims of year 2019 in intensive care units of National Hospital, Kandy. 
Determined the sample size necessary with 95% confidence, and a 
margin of error of 5%. Assumed a population proportion of 0.5. 571 
ICU deaths were recorded during the study period and 370 (64.7%) 
were studied using random sampling.
Outcome measures: The proportion of eligible kidney, liver, lung 
and/or heart donors, the proportion of brain stem tests carried out 
in potential donors, the proportion of organ donation consideration 
among brain death victims, the proportion of approaches to next of 
kin with regard to organ donation among brain death victims, the pro-
portion of consents for organ retrieval among brain death, the propor-
tion of organ donations among brain death victims.
Results. From 370 deaths 22.1% (n = 82) were identified as poten-
tial brain death victims. Among them 97% (n = 80) were identified as 
potential organ donors. Actual donation rate was 2.4% (n = 2). 80 lung 
donors, 55 liver donors, 62 kidney donors and 71 heart donors were 
missed.55.1% of deaths (n = 189) were not informed to the coroner 
and in 48% (n = 178) organ donation request were not made. Only 
8.5% (n = 7) brain death tests were done among the potential brain 
death patients, 3 were diagnosed and only 2 patients were referred to 
transplant team. Intention of organ donation was documented only in 
1 patient (0.2%).
Conclusion. The donor rate could have been increased by overcom-
ing reluctance of ICU consultants in confirming brain deaths in poten-
tial candidates and making timely referral to transplant team. Lack of 
documentation of donor intension in records can be a major obstacle 
in making such referrals and in the absence of referrals the reluctance 
to confirm brain death become an inevitable cycle.
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Introduction. Mechanical ventilation results in the increased risk of 
pulmonary complications.[1] Since the capacity of ICUs is limited espe-
cially in the current pandemic situation, it is essential to identify the 
patients prone to this risk.[2]⁠ Machine learning techniques become 
more and more popular and can be applied for medical purposes.[3]⁠ 
Here, we present the results of our trained ML model which predicts 
the patients’ need for postoperative ventilation after elective surgery.
Objectives. The aim of this project is to create a model based on 
machine-based learning algorithms to calculate the risk for postopera-
tive need for ventilation after elective surgery.
Methods. After ethical approval (ethics committee number 253/19, 
ClinicalTrials.gov ID NCT04092933), we analyzed the data of 60,398 
non-ICU-patients who underwent elective non-cardiac surgery. 
Namely, the analysis was based on the pre-operative data which was 
accumulated in our hospital information and patient data manage-
ment system (PDMS) from January 2014 to March 2020. We trained 
an Extreme Gradient Boosting (XGBoost) model with a 80/20 split for 
training and validation set. The 10,921 features used contained pro-
cedural data (28), surgical codes (> 9000), laboratory parameter (988), 
data from preoperative assessment (181) and medication (201). The 
area under receiver operating curves (AUROC) for postoperative venti-
lation during hospital stay was found to be 91.4. Finally, we also identi-
fied the importance of variables by information gain (IG).
Results. The model predicts the need of post-operative ventilation 
after elective surgery based on 1033 of 10,921 features with an AUROC 
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of 91.4 (CI: 89.1–93.6) in the test dataset. Median duration of ventila-
tion was 145 h (IQR 41.0–415.0 h). The 5 most important features were 
found to be the number of ordered red blood cell concentrates, the 
number of ordered fresh frozen plasma, haematocrit, body-mass-
index (BMI) and thyroid-stimulating hormone (TSH). Thus, comparing 
the obtained AUROC-values, the developed model demonstrates bet-
ter performance than some previously reported results. [4]⁠
Conclusion. Our ML-based model can help to identify patients at risk 
for postoperative mechanical ventilation early and accordingly allo-
cate the capacity of the ICU facilities and adjust OR schedules. The 
study is to be continued in order to estimate the feasibility of applying 
this method in real clinical settings as well as developing a tool to sup-
port triage decisions for optimizing the patient care.
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Introduction. Current machine learning algorithms are unable to train 
a perfect mortality prediction model with both high sensitivity and 
high precision from imbalanced dataset (1). In clinical practice, diag-
nosing a low-incidence/high-risk diseases often use a two-test strat-
egy to maximize both sensitivity and precision (2).
Objectives. This study aimed to investigate whether combining one 
high-sensitivity machine learning model and one high-precision 
machine learning model could improve both the sensitivity and preci-
sion of mortality prediction in critically ill patients.
Methods. This study was approved by the hospital research ethics 
committee (REC number 202004016RINB) and registered on the Clini-
calTrials.gov protocol registration system (ID NCT04541849). Data of 
critically ill adult patients were extracted from a standardized data-
base in a medical centre and randomly allocated to the training, vali-
dation, and testing datasets. Seven machine learning algorithms were 
used for model training with the training dataset. Two machine learn-
ing models with high sensitivity and high precision, respectively, were 
selected for mortality prediction.
Results. A total of 4,228 patients were randomly allocated to train-
ing, validation, and testing datasets. Of the 843 patients in the testing 
dataset, 366 patients were classified into the high-risk group with a 
30-day mortality of 29.8% (95% confidence interval [CI], 25.1%–34.5%) 
using the high-sensitivity machine learning model. Subsequently, the 
high-precision machine learning model subclassified patients in the 
high-risk group into two subgroups with significantly different mor-
tality (22.4% [95% CI, 17.9%–27%] vs. 82.2% [95% CI, 71.1%–93.4%], 
p < 0.001). In Figure 1,

the patients with predicted risk of the high-sensitivity ML model 
(ranged within 0.681 to 0.8) were subclassified by the high-precision 
ML model into two subgroups with different mortality (38.5% [95% CI, 
23.3%–53.7%] vs. 68.8% [95% CI, 52.7%–84.8%], p = 0.017) with a cut-
off predicted risk of 0.4.
Conclusion. Our results suggest that combining one high-sensitivity 
machine learning model with one high-precision machine learning 
model has the potential to improve mortality prediction and enable 
better clinical interpretation in critically ill patients.
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Introduction. The publication of large, rich, single patient level data-
sets has significantly propelled clinical research possibilities in the 
intensive care unit (ICU) and beyond. After publication of MIMIC-III, 
additional datasets have been released, thus warranting a comparison 
of their data completeness and richness to allow scientists to choose 
the most appropriate dataset(s) for their clinical problem.
Methods. A systematic search of published and pre-print articles was 
performed to identify all publicly available, adult, critical care, patient 
level databases. Subsequently, databases were compared using a pri-
ori defined categories, such as demographics, patient characteristics 
and data richness. Databases were queried using SQL and (where nec-
essary) data analysis was performed using R.
Results. Out of 300+ publications a total of 4 ICU databases were 
identified (MIMIC-IV, eICU-CRD, AmsterdamUMCDB, HiRiD). Number 
of unique patient admissions varied significantly between datasets, 
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with eICU-CRD being the largest (> 130 K) and AmsterdamUMCDB the 
smallest (> 23 k). ICU mortality and intensity of treatment also varied, 
with 28-day mortality rates and frequency of ventilation being lowest 
in eICU-CRD. Frequency of lab values tended to be highest in MIMIC-
IV, while frequency of vital signs was highest in AmsterdamUMCDB.
Conclusion. Several high-quality ICU databases are currently availa-
ble. The research question, and thus required sample size, presence of 
covariates and frequency of measurements, should inform which data-
base to use. Due to the underlying differences between the datasets, 
we suggest using at least two databases to ensure generalizability of 
findings.
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Introduction. Well validated models exist only for dichotomous out-
come prognosis after traumatic brain injury (TBI). Dichotomisation, 
however, fails to capture the broad continuum of outcomes which may 
be crucial for shared decision-making and treatment stratification in 
the ICU. On the other hand, multiclass TBI outcome prediction perfor-
mance is poor, especially for intermediate outcomes, but it is unclear 
whether this is due to inflexible modelling strategies (i.e., model com-
plexity and outcome encoding) or inadequate disease characterisation 
by existing predictors.
Objectives. We assess multiclass prediction of the Glasgow Outcome 
Scale—Extended (GOSE) [1] at 6  months from standard TBI predic-
tors as a function of endpoint encoding (multinomial vs ordinal) and 
model complexity (logistic regression vs deep learning).
Methods. We use data from a prospective cohort of 3,573 patients 
from the CENTER-TBI [2] study, extracted using Opal [3]. We use the 
IMPACT [4] extended predictor set (10 covariates collected within 24 h 
of ED/ICU admission) including age, clinical severity scores, second-
ary insult indicators, CT characteristics, and lab values. Missing values 
are multiply imputed (m = 100), and we train 4 multiclass prediction 
model types: multinomial logistic regression (MLR), ordinal logis-
tic regression (OLR), neural network with a multinomial output layer 
(DeepM), and neural network with an ordinal output layer (DeepO). 
Model performance and calibration is assessed with repeated cross-
validation (20 repeats, 5 folds). We also calculate predictor significance 
(Shapley values) [5].
Results. As shown in Fig 1, discrimination of GOSE does not vary 
significantly with model type based on 95% CIs. Even the most 
flexible models yield AUCs with only modest discrimination (AUC 
between 0.61 and 0.66) for intermediate outcomes. MLR, OLR, and 
DeepO predictions are well-calibrated to true GOSE distributions, 

but DeepM learns to negatively bias predictions of GOSE 8 to 
increase sensitivity to intermediate outcomes. Classification perfor-
mance is consistently poor (mean accuracy ≤ 46%) due to excessive 
categorisation into GOSE 1 or GOSE 8 effectively reducing a mul-
ticlass problem to a dichotomous one. Based on paired Wilcoxon 
tests for predictor significance (α = 0.05) age, motor Glasgow Coma 
Score, Marshall CT classification, and pupil reactivity are the most 
significant while the lab values (glucose and Hb) and presence of 
an epidural haematoma are the least.

Conclusion. Since the poor performance of GOSE prediction models 
is independent of complexity and outcome encoding, it follows that 
features known to predict dichotomous outcomes are insufficient 
for multiclass prediction. This result suggests that either admission 
characterisation is incomplete for intermediate outcomes or these 
outcomes are better explained by events during ICU stay. This moti-
vates the search for a better classification of TBI that is related to a 
more nuanced understanding of outcome.
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Introduction. Sepsis is one of the major causes of mortality in ICU 
with an occurrence up to 40% worldwide [1]. It is considered a seri-
ous public health issue with 1 in 3 hospitalizations that end in death 
with sepsis [2]. Sepsis showed a strong influence on cardiovascular 
functioning in terms of both myocardial and cardiac autonomic dys-
function [3]. The major effects of sepsis on the cardiovascular system 
can be summarized as follows: a systolic and diastolic cardiac dysfunc-
tion, an increased heart rate despite an overall reduction in autonomic 
modulation of heart activity and an impairment in the baroreflex 
sensitivity.
Objectives. Our study is aimed at exploring the ability of ECG and 
arterial blood pressure (ABP) waveforms, recorded in the first hour of 
ICU stay, in recognizing patients with sepsis with an AI-based physi-
ological and cardiovascular monitoring tool.
Methods. We extracted the first hour of ECG and ABP waveforms 
of patients admitted in the ICU, from the publicly available MIMIC-
III database on PhysioNet [4,5]. The final population includes 142 
patients, 50% of whom with sepsis.
The ECG and ABP signals were processed in order to extract the R-peak 
occurrences from the ECG and the systolic, diastolic and onset occur-
rences and values from the pressure signal. 68 features were extracted 
from the heart rate and blood pressure variability domain through 
mathematical modelling of the closed loop cardiovascular system, 
which allowed also for the extraction of baroreflex gain [6]. Finally, 7 
confoundings comprising the undergoing sedative and vasoactive 
agent treatment and mechanical ventilation as well as age, gender, 
diabetes and hypertension were included.
A logistic regression model was then trained on a 80% training set and 
tested on the remaining 20% of data.
Results. Best results on the test set show an AUROC = 0.91 and 
AUPRC = 0.90, thus highlighting the ability of continuously recorded 
vital signs in recognizing septic patients.

The figure depicts the results of the explainability analysis on model 
decision rules. The model’s strategy results to be consistent with previ-
ously summarized clinical considerations about sepsis. Indeed, a lower 
(impaired) baroreflex gain despite the high systolic pressure values is 
associated with a higher probability of being septic. Similarly, the sec-
ond plot shows that an increased heart rate (low RR-interval) is associ-
ated with higher sepsis probability and this probability increases when 
a reduced sympatho-vagal balance (LF/HF) is observed, corresponding 
to a reduced sympathetic activity or to an overall reduction of auto-
nomic activity.
Conclusion. Our results show that continuously recorded patients’ 
vital signs may help in automatic early identification of sepsis in 
the early hours of ICU stay. The proposed AI-based physiological 

monitoring also allows for the extraction of indices able to describe 
the state of the cardiovascular control system and providing key 
insights on cardiovascular functioning.
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Introduction. ICU delirium is frequent, associated with unfavorable 
outcomes, increased costs, and may be preventable. There is an unmet 
need for accurate methods to predict risk of delirium. Here, we trained 
machine learning models to predict ICU delirium using physiological 
and clinical features in large clinical database.
Objectives. The aim of this study was to leverage machine learn-
ing applied to early physiological and clinical data to predict delir-
ium onset using physiological and clinical features in large clinical 
database.
Methods. The first model (A) was designed to predict delirium onset 
at any time during the ICU stay. Data from the first 24 h following ICU 
admission were extracted from the multi-center eICU database. A 
second “dynamic” model (B) was built to predict onset of delirium in 
the next hour to twelve hours. Features extracted from data included 
demographics, medical history, labs, medications, nurse charting, 
comorbidities, treatments, and physiological time series. Similar fea-
tures were extracted from the MIMIC-III database for external valida-
tion. The top features were analyzed using logistic regression (LR), 
random forest (RF), or Shapley values, and then a statistically pruned 
feature space for each model was obtained. These pruned feature 
spaces included about 150 variables, with slight variations depend-
ing on the model, lead time, and data window used. For both mod-
els, three algorithms were evaluated: LR, RF, and gradient boosting 
[CatBoost]). Model performance was evaluated using nested cross-
validation and area under the receiver operating characteristic curve 
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(AUROC), precision-recall, and calibration metrics, and compared to 
the established PRE-DELIRIC model.
Results. 27,939 patient stays that had delirium scoring were identified. 
For model A, the mean AUROC (95% confidence interval) was 0.785 
(0.767, 0.802), obtained using the Catboost algorithm, and significantly 
higher than PRE-DELIRIC with a mean AUROC of 0.732 (0.704, 0.760) 
(p = 0.003). This model validated successfully in the MIMIC-III popula-
tion (AUROC of 0.799). Model B had a mean AUROC of 0.890 (0.879, 
0.900) when predicting delirium 1  h in advance. Performance was 
sustained in the MIMIC-III dataset, with an AUROC of 0.888. Among 
the top features in both models were GCS, RASS, APACHE scores, and 
age. Physiological time series features did not increase either model’s 
performance.
Conclusion. Machine learning applied to features from the first 24 h 
after admission predicted ICU delirium with clinically relevant accu-
racy and higher than the reference PRE-DELIRIC score. Results sug-
gest that high-resolution data contain information on delirium risk 
overlooked in current prediction systems. A dynamic model applied 
to features from hours before the onset of delirium had even greater 
predictive performance. These results warrant prospective validation 
and integration with expanded feature domains such as neurophysi-
ological time series and neuroimaging.
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Introduction. The acute loss of responsiveness is a frequent medical 
emergency that requires rapid and precise intervention to maximize 
the chances of survival, awakening, and neurological recovery. It is 
commonly associated with a primary neurological disorder, such as 
stroke or traumatic brain injury; however, decreased responsiveness is 
also frequently seen in critically ill patients without a primary neuro-
logical disorder.
Objectives. To predict the level of responsiveness at discharge in 
patients admitted to the ICU without a primary neurological diagnosis. 
We hypothesized that accurate prediction can be achieved by training 
machine learning classifiers with high-resolution data acquired in the 
first 24 h following ICU admission.
Methods. We leveraged the eICU database (200,859 ICU stays) as a 
train-and-test set and the MIMIC-IV database (69,619 ICU stays) for 
external validation. We included adult patients who did not have a pri-
mary neurological diagnosis at ICU admission and whose ICU length of 
stay was at least 2 days and no more than 7 days. The level of respon-
siveness was evaluated using the motor subscore of the Glasgow 
Coma Scale (mGCS). Binary classification models were trained on the 
full population and subgroups classified by the responsiveness levels 
at ICU admission: responsive admissions (mGCS = 6; RA Group), and 
unresponsive admissions (mGCS < 6; UA Group). Feature selection 
removed features with coverage < 85% and imputed the remaining 
with medians. The final feature space contained physiological signals, 
lab values, medications, and demographics extracted from the first 
24  h of ICU stay. After performance comparisons, we chose gradient 

boosted decision trees (GB) to predict the level of responsiveness at 
ICU discharge.
Results. The preprocessed dataset consisted of 37,568 ICU stays (RA 
Group: 28,905; UA Group: 8,663) for eICU and 20,127 ICU stays (RA 
Group: 12,559; UA Group: 7,568) for MIMIC-IV. After fivefold cross vali-
dation, we evaluated the models with median AUROC, and GB trained 
on the full population had the best performance (Fig. 1). Other model 
performance metrics are provided in Table 1. Predictive features which 
were consistently highly ranked included physiological signals such as 
respiration rate, systemic blood pressure and heart rate, and lab fea-
tures, including blood urea nitrogen and red blood cell count.

Figure 1. 5-Fold Median Performance Curves for Full Population. 

Performance 
Metrics

RA Group UA Group Full Population

eICU MIMIC-IV eICU MIMIC-IV eICU MIMIC-IV

Sensitivity 0.77 0.85 0.69 0.76 0.77 0.78

Specificity 0.71 0.82 0.72 0.75 0.75 0.79

Positve Predic‑
tive Value

0.15 0.22 0.45 0.41 0.27 0.31

Negative 
Predictive 
Value

0.98 0.99 0.88 0.93 0.97 0.97

Brier Score 0.05 0.18 0.15 0.12 0.07 0.07

Table 1. 5-fold Median Performance Metrics for Population Groups.
Conclusion. In patients admitted to the ICU with a non-neurological 
diagnosis, a machine learning model using data collected in the first 
24  h of ICU admission can accurately predict responsiveness at dis-
charge. These predictions could inform strategies to prevent neuro-
logical deterioration or enhance neurological function during critical 
illness.
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Introduction. Large multi-domain, multi-resolution timeseries data-
sets, prevalent in applications from Artificial Intelligence (AI) to deci-
sion support in intensive care, are particularly challenging to distribute 
for review, analysis, and annotation by experts due to their size, band-
width limitations, and the need for specialized software to process 
them. Yet these datasets are foundational to AI-augmented decision 
support in data-rich clinical environments. The ability to interactively 
reveal useful information and prepare it for training AI models is 
required to reap benefits of using such data in practice.
Objectives. We present an open-source, versatile, scalable, portable, 
web-based interactive tool for AI researchers and clinicians to interac-
tively analyze large multivariate time series datasets.
Methods. We built an open-source web-based tool for viewing, ana-
lyzing, and annotating large, multi-domain time series datasets [1], 
and applied it to electronic health record and telemetry data. The tool 
handles arbitrarily large amounts of data and performs efficiently over 
standard internet connections. It optimizes usage of computer mem-
ory and user query response vs. amount of data storage. Multi-reso-
lution representations are computed upon loading the data, enabling 
browsing it at interactive speeds. Files are stored in interoperable 
HDF5 [2]-based AUData [3] or CCDEF [4] formats. Efficiencies of design 
and data management enable the tool to run on common computer 
hardware. A clinically intuitive web-based graphical user interface is 
portable and can be used on a local computer or by remote clients on 
any operating system with a web browser and network connection.
Results. The tool serves three main functions: review, analysis, and 
annotation. For review, it presents time series graphically using a cus-
tomizable user interface allowing for rapidly panning and zooming to 
any timescale desired. For analysis, the tool has a well-documented 
application programming interface through which analysts can man-
age projects and files, run analyses, browse results, and create pattern 
sets and annotation assignments. An extendable library of analytic 
functions includes configurable exceedance detection and signal 
quality assessment functions. The tool is currently used to support 
team-based clinical data annotation for training AI models in applica-
tions including bedside artifactual alert adjudication, forecasting car-
dio-respiratory insufficiency, and phenotyping response to stress and 
treatment in intensive care medicine.
Conclusion. The Auton Universal Viewer (AUViewer) [5] is an open-
source tool designed to accelerate reviewing, analyzing, and anno-
tating large multi-domain multi-resolution time series data, thus 
making data accessible, interoperable, and reusable [6]. We encour-
age its broad use across healthcare to facilitate clinical annotation, 
and boost productivity of analysts, researchers, and developers 
building AI-driven clinical decision support systems.
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Introduction. Although COVID-19 disproportionately impacts older 
adults [1] there is limited data on outcomes in this cohort to guide 
appropriatate decision making regarding escalation of care.
Objectives. We wished to better understand risk factors for poor 
outcomes to inform decision making regarding escalation to critical 
care in the elderly suffering from SARS-CoV-2 infection.
Methods. We conducted a retrospective cohort study of all patients 
admitted to Nottingham University Hospitals aged 65 or over when 
SARS-CoV-2 was diagnosed. Data were extracted from all available 
electronic records, linked, and anonymised. Focusing on patients 
felt suitable for escalation, we developed a logistic regression model 
to identify risk-factors for mortality at 28 days. Initial models of mor-
tality dependent purely on admission NEWS2 [2] and ISCARIC-4C[3]) 
were used, with all other covariates available to the model selection 
algorithm.
Results. Of 3,768 patients over 65, 1,351 were felt to be suitable 
for escalation. In hospital mortality was 16%. Admission NEWS2 
(AUC = 0.706) and ISCARIC-4C (AUC = 0.672) are comparable in pre-
dicting 28  day mortality (p = 0.215). When including BMI (and age 
and comorbidities with NEWS2, as already included in ISCARIC-4C) 
in the model, both models improved, with NEWS2 (AUC = 0.767) 
outperforming ISCARIC-4C (AUC = 0.717, p = 0.005).

Conclusion. NEWS2 has a stronger discriminative power than ISARIC-
4C in predicting 28-day mortality from COVID-19 the elderly. Age, 
comorbidities, and low BMI are all strongly associated with mortal-
ity, potentially reflecting physiological reserve. We suggest adequate 
reserve may therefore be the primary driver of decision making in the 
elderly, and express caution in applying COVID-19 specific scoring sys-
tems derived using younger patients in this cohort.
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Introduction. UK trainees in Intensive Care Medicine (ICM) are 
required to keep a logbook of cases they manage and this is part of 
the Annual Review of Competency Progression throughout their train-
ing.[1] Typically, log books are manually recorded which may be time 
consuming and lacks any practical way for trainers to validate the 
contents. The literature demonstrates that logbooks can be difficult to 
maintain with recall deteriorating over time.[2].
Electronic patient records (EPR) offer a theoretical ability to automate 
this process. Our unit sets out to establish an electronic logbook for 
trainees using routinely collected information in order to reduce the 
time required from trainees as well as improve accuracy and validity 
of the data.
Methods. Data was extracted from our IntelliSpace critical care 
information system (Philips NC, Netherlands) using structured query 
language (SQL). We recorded document author, time stamp, type 
of form being completed and a patient episode identifier. Details of 
procedures were obtained from structured data fields within forms. 
ICNARC data about primary and secondary admission diagnoses were 
obtained from a separate database maintained by our data team.
R markdown was used to construct a logbook for each trainee with a 
single change in clinician identification code updating all other data.
[3] This is then published as a PDF document. We included frequency 
tables for each clinical document type, intubations (including time 
and date performed) and central line placement (including line type 
and line site). A record of cases is produced based on the presence of 
a significant clinical review (e.g. daily review). A list of primary and sec-
ondary ICNARC diagnoses is provided but no other patient identifiers.
We undertook an iterative approach to improvements over 18 months 
based on informal feedback from trainees and Supervisors after each 
rotation. At this point we surveyed all ICM trainees in the Northwest 
region (England) to gain an understanding as to the attitudes of train-
ees towards logbooks.
Results. 18 ICM trainees responded to the survey (Table 1). All train-
ees reported currently using a logbook app or excel spreadsheet to 
maintain their logbook. 13/18 (73%) reported significant difficulty in 
keeping their logbook up to date. The majority of trainees reported 
dedicating at least one hour per week to maintaining their logbook 
though there was considerable variation. 12/18 (67%) reported that 
they would prefer an automated logbook and 14/18 (78%) reported 
that they would like to be able to compare their own data with their 
peers.
Conclusion. Current standard practice is for trainees to self-record 
their logbook but most trainees would prefer an automated electronic 
logbook. As more units move towards EPR’s, automatically generated 
logbook should become the standard of practice as they are efficient, 

verifiable and reduce workload for trainees. We describe one such 
method which has been successfully implemented in our unit.
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Introduction. Nursing Care Needs (NCN) is a scoring system unique to 
Japan, in which scores are assigned based on monitoring, procedures, 
and patient conditions and is reflected in the number of medical fees 
in the ICU. However, the correlation between the level of NCN and the 
amount of expenditure is not evident.
Objectives. The objectives of this study were: 1) to evaluate the cor-
relation between NCN and the expenditure, 2) to evaluate the corre-
lation between SOFA, APACHEII, and the expenditure, although it has 
been reported that the expenditure is higher in patients with higher 
physiological severity, and 3) to examine the characteristics of patients 
with higher expenditure.
Methods. The present study was conducted in the 30-bed ICU of 
“Tohoku University Hospital” between April 1, 2017, and March 31, 
2018. The data sources were the diagnosis procedure combination/
per-diem payment system (DPC/PDPS), patient-based administra-
tive data, including clinical information and claims. For each patient, 
income, expenditure, and deficit were calculated. The debt was cat-
egorized into the top 10% deficit (Large deficit group; LDG) and the 
remaining (Non-Large deficit group; NLDG), and the patient back-
ground was analyzed. The departmental cost accounting was calcu-
lated using a top-down approach. Using a bottom-up approach, we 
also calculated the income as a department. Parameters were evalu-
ated with Pearson’s Chi-squared test or Wilcoxon signed-rank test. 
Spearman’s correlation coefficients were calculated for the amount of 
expenditure per patient, and NCN, SOFA, and APACHEII, p < 0.05, were 
considered significant. All analyses were conducted the statistical soft-
ware package R version 4.0.2.
Results. 2077 patients underwent this analysis. The median [IQR] of 
NCN was 14 [11–19], SOFA was 2 [1–4], APACHEII was 12 [9–15]. The 
surgical patients were fewer in LDG (LDG 48.5% vs. NLDG 80.1%; 
p < 0.001). Length of stays in ICU was longer in LDG (LDG 10.59  days 
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vs. NLDG 3.09  days; p < 0.001). Mortality was significantly higher in 
LDG (LDG 9.6% vs. NLDG 2.1%; p < 0.001). NCN and total expenditure 
of hospitalization in ICU did not correlate (ρ = 0.0168, p = 0.44). In 
contrast, SOFA and APACHEII both correlated with the expenditure 
(SOFA: ρ = 0.402, p < 0.001, APACHEII: ρ = 0.372, p < 0.001). According 
to the cost accounting result, the ICU department’s total expendi-
ture was $10,935,569 (2.85% of the hospital expenditure). As for the 
breakdown of ICU department, labor was $6,940,937 (63.4% of the ICU 
expenditure), medicine was $1,297,733 (11.8%), medical consumption 
article was $1,245,532 (11.3%), commission was $713,455 (6.5%), and 
depreciation was $737,912 (6.74%). The income as a department was 
$7,688,7144, and the department had a negative balance.
Conclusion. The amount of expenditure for ICU patients did not cor-
relate with NCN but was related to SOFA and APACHE II. LDG was char-
acterized by many non-operative patients, extended ICU stays, and 
high mortality.
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Introduction. Mortality prediction in the intensive care unit (ICU) using 
scores such as APACHE II is integral to assessing patient illness severity 
and evaluating unit performance [1]. Recently, techniques from the field 
of machine learning have been applied to ICU patient data to develop 
models with high levels of predictive accuracy [2,3]. However, these 
models tend to be ‘black boxes’ (i.e., it is difficult to understand how 
they make predictions). This lack of interpretability could potentially 
undermine the clinical acceptance of such approaches [4].
Objectives. To use machine learning techniques to develop interpret-
able models for the prediction of in-hospital mortality for ICU patients 
and to assess their performance when compared to the existing 
APACHE II model.
Methods. Data for 5372 patients admitted to the ICU at Glasgow Royal 
Infirmary from 2014 to 2019 were extracted from electronic record 
systems and de-identified. The dataset was cleaned and divided into 
training data (67%) and testing data (33%). Machine learning algo-
rithms were applied to patient data to produce an intrinsically inter-
pretable decision tree (DT) model, in addition to three ‘black box’ 
models—a random forest (RF), an artificial neural network (ANN), and 
a gradient boosting machine (GBM), for which variable importance 
was determined post-hoc. The hyperparameters of each model were 
tuned via grid-search resampling of the training data using 5-fold 
cross-validation. The final optimised model was trained on the com-
plete training set. In the testing data, discrimination of each model 
was determined using the area under the receiving operator charac-
teristic curve (AUROC) and calibration by the Brier score.
Results. No significant differences were found between the AUROCs of 
the RF, ANN, GBM and APACHE II; all models had higher AUROCs than the 
DT. The RF and GBM had lower Brier scores than APACHE II; calibration of 
the DT was not significantly different to that of APACHE II. All models had 
lower Brier scores than the ANN. In post-hoc interpretation analyses, the 
most important variable for all black box models to make their predictions 
was the motor component of the Glasgow coma scale.
Conclusion. Results demonstrate the trade-off between interpret-
ability and accuracy; while the simple DT model is fully interpretable, 

its predictions are less accurate than the more complex models. The 
APACHE II model, being fully interpretable and having comparable 
accuracy to the ‘black box’ models, remains the optimal solution.
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Introduction. During the strain of the Coronavirus disease 2019 
(COVID-19) pandemia the intensive care units (ICU) in many hospi-
tals were forced to implement triage policies for critically ill COVID-19 
patients because of the limited number of beds available. Therewise, 
it seems essential to identify clinical and analytical factors that may 
allow adequate prognostication and management of critically ill 
patients with COVID-19.
Objectives. To propose mortality prediction models based on binary 
logistic regression (BLR) and artificial neural network (ANN) analyses of 
data collected in the first 24 h of intensive care unit (ICU) admission for 
patients with COVID-19 infection.
Methods. A single-centre, retrospective observational study, in the 
ICU of a tertiary hospital in Barcelona. Two hundred and forty ICU 
adult patients with COVID-19 infection admitted between March 15, 
2020, and June 30, 2020. We collect variables from the first day of ICU 
admission that can prognosticate a fatal outcome in ICU patients with 
COVID-19, as well as binary logistic regression (BLR) and artificial neu-
ral network (ANN) models to predict the mortality of these patients.
Results. We constructed BLR and ANN mortality prediction models 
on a random training set of 176 admissions and used the remaining 64 
as a validation set. BLR was assessed using the Wald Forward Stepwise 
method, and the ANN model was constructed using multilayer percep-
tron architecture. Both models had a good fit (the Hosmer–Lemeshow 
C statistics were not significant; p-values > 0.05; and the 95% confidence 
intervals of the standardized mortality ratio included 1). The ANN model 
had significantly higher performance than the BLR model for prediction 
of non-survivor patients (area under the receiver operating characteris-
tic curve value of 0.919 vs 0.770; p < 0.01). Variables such as age, cancer, 
previous treatment with mask or nasal conventional oxygen therapy, 
plasma creatinine, plasma lactate and plasma lactate dehydrogenase 
were present in both models, and they were important predictors of 
death in COVID-19 patients based on the first 24 h of ICU admission.
Conclusion. Our study provides valuable information on which clini-
cal and analytical variables obtained in the first day of ICU admission 
could predict a fatal outcome for ICU patients with COVID-19.
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Introduction. Enteral feeding is the default strategy for medical nutri-
tional therapy in the ICU, however not always possible to achieve. 
Feeding intolerance in enterally fed patients is a common problem, 
associated with adverse outcomes in critically ill patients. Yet, it is not 
clear whether enteral feeding intolerance can be predicted in advance 
and which physiological biomarkers and interventions, can character-
ize patients that are likely to be intolerant to enteral feeding.
Objectives. The aim of the study is to apply machine learning models 
to predict enteral feeding intolerance (EFI) in first week using patients’ 
characteristics in 72 h of ICU admission.
Methods. We included adult ICU patients (2012–2018) admitted at the 
ICU, for more than 48 h, in Beilinson hospital, Israel. EFI in first week is 
defined according to accepted definitions including the occurrence 
of GI symptoms, “large” gastric volumes and “inadequate” delivery of 
enteral nutrition (Reintam Blaser et  al., 2020). Admission conditions, 
medications and lab results along 72 h from admission were analyzed 
by machine learning (ML) classification algorithms. Prediction perfor-
mance was assessed by the area under the curve (AUROC) of ten-fold 
cross-validation and validation sets. The study was approved by the eth-
ics committee of Beilinson.
Results. The dataset comprised of 2,026 enterally fed patients. The 
median (IQR) age was 62 (48–72) years, BMI 26.5 (23–31). Main admis-
sion conditions: surgical (47%), trauma (27%) and medical (25%). The 
prevalence of FI in the first week in our cohort was 66%. Five ML algo-
rithms were trained and tested (Python package software). The best 
performing algorithm was Extra Trees Classifier that achieved AUC of 
88%. The results show that the best input variables to predict EFI in 
first week of admission include: Sepsis, BMI > 30, metabolic acidosis, 
need for vasopressors and high PaCO2, Phosphate and Potassium.
Conclusion. Specific features are associated with intolerance to 
enteral feeding and machine learning model can recognize them. This 
may allow the physician to switch to parenteral nutrition earlier and 
not increase risks of worse outcome.
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Introduction. On March 11th, WHO declared SARS-CoV-2 infection 
as a pandemic. Switzerland was affected by a first wave (March to 

Jul) and a second wave (Oct–Dec) in 2020. A remarkable number of 
patients developed severe ARDS requiring intensive care unit (ICU) 
care and mostly invasive mechanical ventilation. ICU resources were 
severely strained due to high mortality, prolonged ICU length of stay 
(LOS), lack of ICU beds, need of specialized equipment, and specially 
trained ICU staff.
To assess the quality and performance of an ICU longitudinally, we 
regularly track two parameters: Standardized 28 d mortality rate (SMR) 
as an outcome parameter and standardized resource use (SRU) as a 
surrogate marker for effectiveness.
Objectives. Analysis of the outcome and effectiveness during the first 
and second waves of the Covid-19 pandemic in 2020 compared with 
previous years.
Methods. We analyzed prospectively obtained data of our quality 
assessment data set of our 12-bed medical ICU. SMR was calculated 
longitudinally (2012 to 2020) based on a recalibrated original SAPS II 
model. SRU was calculated longitudinally using the method of Rothen 
et al., but using SAPS II. Both models were calibrated specifically to our 
ICU using pooled patient data from 2007 to 2013, generalized additive 
models (GAM), and a bootstrap sampling procedure.
Results. In 2020 we cared for 1′170 patients, including 137 with severe 
SARS-CoV-2 infection. 87 (64%) of these patients had been ventilated 
invasively and 22 (16%) had vv-ECMO. 38 (28%) patients died in the 
hospital and median ICU-LOS was 9 (IQR 3 to 18) days. This resulted in 
an SMR of 1.05 and SRU of 1.03, which is substantially higher than in 
previous years when we observed a steadily decreasing SMR and SRU 
(Fig. 1 and 2).

Conclusion. During the first Covid-19 pandemic year, the SMR in 
our ICU increased considerably compared with previous years, while 
resource use also increased. This reflects the high proportion of 
patients with Covid-19 who were hospitalized in the ICU during 2020. 
Mortality and resource consumption were disproportionally high in 
the first year of the Covid-19 pandemic.
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Introduction. Ammonium tetrathiomolybdate (ATTM), a sulfide-
donor, modulates metabolism and protects against ischaemia/reper-
fusion (I/R) injury in rats [1]. Evidence of cross-talk between sulfur and 
selenium biology has also been described [2].
Objectives. To assess the impact of ATTM on selenoprotein (glutathione 
peroxidase; GPx) and non-selenoprotein (catalase) antioxidant enzyme 
activity in heart tissue from pigs subjected to myocardial I/R injury.
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Methods. Tissues were obtained from terminally anaesthetised female 
Large White pigs (69 ± 5 kg) at 24 h-post I/R. The ischaemic insult and 
therapy comprised left anterior descending coronary artery occlusion 
for 1-h, and ATTM (or equivalent saline) as an IV bolus and 1-h infusion 
(onset 12-min before reperfusion), respectively. Biopsy samples were 
obtained from the ischaemic penumbra and remote [not at risk] left 
ventricle (LV). GPx and catalase enzyme activities (both detoxify hydro-
gen peroxide) were assessed biochemically by colorimetry using tis-
sue homogenate and a spectrophotometric plate reader.
Results. ATTM treatment increased GPx activity in both regions 
(penumbra and remote LV). By contrast, catalase activity, elevated in 
the penumbra in controls, was unaffected by ATTM-treatment.

Figure: Glutathione peroxidase (GPx) and catalase enzyme activity. AU, 
arbitrary units; LV, left ventricle. Data: median, IQR and range. *p < 0.05 
vs control (CTR); unpaired T-test (Prism 9). Sample size: control, n = 9; 
ATTM-treated, n = 11.

Conclusion. ATTM-treatment differentially affected the activity of two 
antioxidant enzymes. A consistent increase in GPx activity indicates 
a systemic effect from IV administration of ATTM rather than a direct 
response to I/R. Catalase activity, elevated in the ischaemic penumbra 
in controls, was unaffected by ATTM treatment, possible due less oxi-
dative stress/damage and/or compensation by selenoprotein activity 
in treated animals. The elevation in selenoprotein activity with ATTM 
could represent an additional molecular mode of action that affords 
cardioprotection in large mammals.
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