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Background

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
is a novel strain of coronavirus that causes coronavirus disease 
2019 (COVID-19) in humans [1]. On March 11, 2020, the World 
Health Organization (WHO) declared COVID-19 a pandemic [2]. 
Just over 2 months later, there were 5.5 million COVID-19 cas-
es, and 350,000 deaths reported worldwide [3]. Based on the 
available data, 23% to 32% of hospitalized patients required 
Intensive Care Unit (ICU) admission, and the case fatality rate 
among patients in the ICU ranged from 26% to 78% [4–8]. The 
first available systematic review and meta-analysis of out-
comes of patients admitted to ICU with COVID-19 was based 
on data from 24 studies with a total of 10,150 patients and 
demonstrated an ICU mortality rate of 41.6%. Moreover, me-
ta-regression by the month of publication revealed a signif-
icant reduction in the reported mortality rates over time [9].

The first positive case of COVID-19 in Poland was diagnosed 
on March 4, 2020. The Polish Ministry of Health announced a 
state of epidemiological threat, which was followed by a state 
of COVID-19 epidemic on March 20, 2020. As a response to 
the pandemic threat, selected multidisciplinary hospitals were 
converted into designated infectious disease centers [7]. Likely 
due to the prompt adoption of social distancing and com-
plete lockdown throughout the country (described in detail by 
Pinkas et al. [10]), the spread of the disease was not as rapid 
as in Western Europe and the United States [3]. On April 12, 
2020, 6,674 cases and 232 deaths were confirmed in Poland [7], 
and by May 31, 2020, those values had increased to 23,786 
cases and 1,064 deaths [11]. At the same time, Italy was fac-
ing one of the worst outbreaks in the world, with more than 
100,000 cases, leading to more than 12,000 deaths. Moreover, 
the standard operational capacity of ICU beds was exceeded 
by 40% [12].

It has been confirmed that a significant proportion of patients 
with severe COVID-19 infection require ICU admission and 
their mortality is alarmingly high. However, information de-
scribing the demographics, clinical courses, and outcomes of 
these patients is limited.

The primary objective of this study was to analyze patients 
admitted to the ICU in a multidisciplinary hospital located in 
the Silesian region of Poland. This hospital was transformed 
into a COVID-19-dedicated infectious hospital in the first 3 
months of the COVID-19 pandemic. The secondary objective 
was to analyze the patients who were referred but ultimately 
ineligible for ICU admission during the same time period be-
cause their ICU treatment was regarded as medically or eth-
ically inappropriate.

Material and Methods

We conducted a retrospective observational cohort study in 
critically ill adult patients with confirmed COVID-19 infection 
referred for admission to the Department of Anesthesiology 
and Intensive Therapy (i.e., ICU) in Provincial Specialist Hospital 
in Tychy (PSHT), in the Silesian District of Poland. Following 
the decision of the Silesian authorities, the ICU of PSHT was 
transformed into a COVID-19-dedicated unit on March 12, 
2020. The whole hospital was subsequently transformed into 
a COVID-dedicated unit on March 27, 2020. Our analysis cov-
ered 3 consecutive months (from 10 March until 10 June 2020).

Laboratory-confirmed SARS-Cov-2 infection was defined as a 
positive result of real-time reverse transcriptase-polymerase 
chain reaction (RT-PCR) assay from nasal and pharyngeal swabs 
or lower respiratory tract aspirates. Demographic, clinical, and 
laboratory data, as well as details on patients’ treatment and 
outcomes, were retrospectively analyzed. PSHT management 
approved the use of patients’ data for scientific purposes. 
Due to the retrospective and anonymous nature of the study, 
the Ethical Committee of the Medical University of Silesia in 
Katowice waived the need for consent of the patients to par-
ticipate in the study.

Two cohorts of patients were analyzed in the same period: (i) 
patients referred and admitted to the ICU, and (ii) patients re-
ferred but ultimately ineligible for ICU admission because their 
ICU treatment was considered medically and ethically inappro-
priate by the ICU team.

Each patient referred for the potential ICU admission was as-
sessed by the ICU physician on call. The number of details in-
cluded in such consultation varied, but the conclusion at the 
end was always clear. Patients were either considered “too 
ill for ICU care,” “too good for ICU care,” or “eligible for ICU 
admission.”

Variables analyzed for all patients included: patient flow, de-
mographic data, and general condition of each patient at the 
time of admission to the ICU or ineligibility for admission, 
as well as the outcomes. Comorbidities were assessed sepa-
rately and in a combined form as the Charlson Comorbidity 
Index [13]. Clinical Frailty Scale was retrospectively assessed 
in all patients based on data available in medical records [14]. 
Patients were categorized as frail or nonfrail when they re-
ceived ³5 points or <5 points, respectively, on a scale of 1 to 
9, as described by Fronczek et al. [15].

Variables assessed in patients admitted to the ICU also in-
cluded admission APACHE II and SAPS II score, ICU treatment 
details, and selected laboratory data at admission and during 
the first 3 days of ICU stay.
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Data were compared between patients who were admitted 
or not admitted to the ICU. Among patients admitted to the 
ICU, data on survivors and non-survivors were also compared.

Analyses were performed with the use of Dell Statistica, ver-
sion 13. Demographic data were presented using descriptive 
statistics methods and compared using Mann-Whitney tests. 
For comparison of qualitative variables, Fischer exact test was 
used. For all calculations, statistical significance was accepted 
at a significance level of P<0.05.

Results

Between March 10 and June 10, 2020, 67 adults with suspected 
or confirmed COVID-19 infection were referred for ICU admission 
in PSHT. In this group, 32 patients (48%) were admitted to the 
ICU, while 35 patients (52%) were not eligible for ICU treatment 
and remained in the other departments of PSHT. Figure 1 shows 
the number of ICU beds occupied by COVID-19 patients each day.

All 32 patients admitted to the ICU had confirmed COVID-19. 
Among the 35 patients not eligible for ICU admission, 21 with 
confirmed COVID-19 were considered “too ill” for ICU care, 4 
with confirmed COVID-19 were considered “too good” for ICU 
care, and 10 were further confirmed COVID-19 negative and 
were considered “too ill” for ICU care.

Patients with COVID-19 whose condition was too good for ICU 
care and patients COVID-10 negative who were too ill for ICU 
care were excluded from the study.

Therefore, 53 patients with confirmed COVID-19 were finally 
analyzed and compared: (i) patients admitted to the ICU (n=32) 
and (ii) patients not eligible for admission because they were 
too ill for ICU care (n=21).

Before COVID-19 infection, 31 of the 32 patients admitted to 
the ICU (97%) were functioning independently at home, and 
1 patient was a nursing home resident (3%). Overall, 24 pa-
tients were admitted to the ICU from other locations in PSHT: 
the Emergency Department (n=2), surgical ward (n=1), and 
medical wards (n=21). The remaining 8 patients (25%) were 
admitted to the ICU directly from other hospitals, either from 
another ICU (n=5), the medical ward (n=1), or the Emergency 
Department (n=2). Among the 21 patients not eligible for ICU 
treatment, only 12 patients were functioning independently 
at home, and 9 patients (43%) were either nursing home resi-
dents (n=7) or were receiving palliative therapy at home (n=2).

Among the 32 patients hospitalized in the ICU, symptoms of 
COVID-19 infection occurred at home in 16 patients. In con-
trast, in the remaining 8 patients (25%), symptoms appeared 
during hospitalization in other hospitals; therefore, these pa-
tients were immediately transported to PSHT for further treat-
ment when they had tests confirmed as positive for COVID-19. 
In the group of 21 patients not qualified for ICU treatment, 
symptoms of COVID-19 infection occurred at home (or in a 
nursing home) in 9 patients, while in the remaining 12 pa-
tients (57%), symptoms appeared during hospitalization for 
other reasons (with the same immediate transfer to PSHT).

Among the 32 patients admitted to the ICU, the mean time 
of hospitalization in PSHT before ICU admission was 2.1 (2.8) 
days (from 0 to 9 days), with the mean total time of hospital-
ization being 4.0 (3.8) days (from 0 to 17 days). Among the 
21 patients not eligible for ICU treatment, the corresponding 
time of hospitalization in PSHT (before ICU disqualification) 
was 4.0 (4.7) days (from 0 to 15 days). The mean total time of 
hospitalization was not analyzed in this group. Seven patients 
(33%) were reffered to the ICU but were considered ineligible 
for ICU treatment immediately after admission to PSHT. Among 
patients in this group who died, the mean time between the 
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Figure 1. �Number of Intensive Care Unit beds 
occupied by patients with coronavirus 
disease 2019 (COVID-19) infection 
in the consecutive days of the 
observation period.
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refusal of ICU treatment and the patient’s death was 3.2 (4.0) 
days (from 0 to 15 days). However, 2 patients died immediate-
ly after being considered ineligible for ICU treatment.

Among the 32 patients admitted to the ICU, 22 were men (69%). 
The mean age was 62.4 (10.4) years (from 36 to 82 years), and 
the mean body mass index was 29.5 (7.3) kg/m2 (from 22.5 to 
55.4 kg/m2). The mean admission APACHE II score was 20.1 
(8.1) points, and the mean SAPS II score was 51.2 (15.3) points. 
Among the 21 patients ineligible for ICU treatment, 13 were 
men (62%). The mean age was 72.2 (12.3) years (from 49 to 
90 years). The admission ICU scores could not be assessed. All 
53 patients (both admitted and disqualified) showed clinical 
features of COVID-19 infection upon admission or when they 
were considered ineligible for ICU admission. However, in some 
cases, the PCR test result was not yet available.

A comparison of demographic parameters and comorbidities 
in patients eligible and ineligible for ICU treatment are pre-
sented in Table 1.

For 31 of the 32 patients admitted to the ICU, the main reason 
for admission was respiratory failure. In these 31 patients, re-
spiratory failure was accompanied by circulatory failure or shock 
(n=19, 59%), renal failure (n=5, 16%), impaired consciousness 
(n=11, 34%), or severe metabolic abnormalities (n=10, 31%). 
Shock was the main reason for ICU admission in 1 patient.

Eight patients (25%) were already intubated upon admission 
to the ICU, with a mean prior intubation time of 35.1 (40.1) h, 
while the remaining 24 patients required intubation and ini-
tiation of mechanical ventilation within 1 h of ICU admission. 
Hemodynamic status, respiratory status, selected biochemi-
cal parameters in the initial period of ICU treatment, and com-
parisons of these data in survivors and non-survivors of ICU 
stays are presented in Table 2. The corresponding laboratory 
results are presented in Table 3.

Among the 32 patients admitted to the ICU, 18 patients died 
during the ICU stay, 9 were discharged from the ICU, and 5 
were still in the ICU on the last day of the observation peri-
od. COVID-19 infection was confirmed in all patients during 
hospitalization. Thus, the ICU case fatality rate in patients 

Variables Admitted (n=32) Not admitted D (n=21) p

Age (years) 	 62.4	 (10.4) 	 72.2	 (12.3) <0.01

Male gender 	 22	 (69%) 	 13	 (62%) 0.41

Co
m

or
bi

di
ti

es

Coronary artery disease 	 12	 (38%) 	 13	 (62%) 0.10

Past myocardial infarction 	 8	 (25%) 	 7	 (33%) 0.55

Heart failure 	 14	 (44%) 	 13	 (62%) 0.26

Peripheral vascular disease 	 14	 (44%) 	 6	 (29%) 0.39

Arterial hypertension 	 20	 (63%) 	 16	 (76%) 0.37

COPD 	 3	 (9%) 	 3	 (14%) 0.67

Diabetes 	 17	 (53%) 	 10	 (48%) 0.78

Chronic renal failure 	 6	 (19%) 	 3	 (14%) 1.00

Previous cerebral stroke 	 4	 (13%) 	 10	 (48%) 0.01

Chronic neurological disorders 	 6	 (19%) 	 11	 (52%) 0.02

Dementia 	 3	 (9%) 	 9	 (43%) 0.01

Systemic autoimmune diseases 	 5	 (16%) 	 1	 (5%) 0.38

Cancer 	 4	 (13%) 	 4	 (19%) 0.70

None 	 4	 (13%) 	 0	 (0%) 0.14

Charlson Comorbidity Index 	 5.9	 (4.3) 	 9.1	 (3.5) 0.01

Clinical Frailty Scale (points) 	 4.7	 (1.7) 	 6.9	 (1.2) <0.01

Clinical Frailty Scale ³5 points 	 17	 (53%) 	 20	 (95%) <0.01

Table 1. Demographic data and medical status on Intensive Care Unit admission.

Numerical data are presented as mean (SD). COPD – chronic obstructive pulmonary disease
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with confirmed COVID-19 infection and a completed ICU stay 
was 67%.

During ICU stay, invasive ventilation was used in all patients 
(100%), while 31 patients required infusion of catecholamines 
(97%), 15 patients (47%) underwent a tracheostomy, and 6 
patients (19%) required renal replacement therapy. One pa-
tient (aged 47, with no comorbidities and isolated severe hy-
poxemic respiratory failure) was transferred to the nearest 

extracorporeal membrane oxygenation (ECMO) referral cen-
ter for COVID-19 patients in Cracow (90 km from PSHT). In 
this case, venovenous ECMO was instituted in PSHT by the 
ECMO retrieval team.

In 27 patients who completed their ICU stay during the obser-
vation period, the mean ICU stay was 12.7 (9.7) days (range, 
1 h to 41.4 days). Of the 9 patients discharged from the ICU, 
6 were transferred directly to various departments of other 

Variables
All patients 

(n=32)
Survivors 

(n=9)
Non-survivors 

(n=18)
p

ICU 
admission

Heart rate (beats/min.) 	 93	 (24) 	 99	 (29) 	 92	 (25) 0.60

Systolic blood pressure (mmHg) 	 117	 (26) 	 116	 (34) 	 116	 (26) 0.96

Oxygen saturation (%) 	 67	 (20) 	 72	 (16) 	 63	 (22) 0.33

paO2 (mmHg) 	 78	 (37) 	 80	 (29) 	 77	 (44) 0.64

FiO2 (1) 	 0.77	 (0.20) 	 0.79	 (0.21) 	 0.77	 (0.2) 0.69

paO2/FiO2 ratio (1) 	 106	 (52) 	 103	 (42) 	 105	 (59) 0.96

paCO2 (mmHg) 	 47	 (26) 	 43	 (10) 	 52	 (34) 0.49

HCO3 (mmol/L) 	 23	 (4.1) 	 23	 (3.1) 	 22	 (4.7) 0.98

pH (1) 	 7.33	 (0.13) 	 7.36	 (0.10) 	 7.30	 (0.14) 0.35

Lactate (mmol/L) 	 2.7	 (2.8) 	 1.9	 (0.6) 	 3.4	 (3.5) 0.21

Day 1 paO2 (mmHg) 	 68	 (27) 	 80	 (19) 	 63	 (32) 0.06

FiO2 (1) 	 0.78	 (0.17) 	 0.66	 (0.2) 	 0.82	 (0.12) 0.05

paO2/FiO2 ratio (1) 	 92	 (51) 	 129	 (55) 	 75	 (47) 0.02

Lactate (mmol/L) 	 3.0	 (3,3) 	 1.9	 (0.6) 	 4.0	 (4.2) 0.08

PEEP (cmH2O) 	 13.5	 (17.3) 	 9.9	 (2.0) 	 10.7	 (1.9) 0.37

Body temperature (°C) 	 36.5	 (1.6) 	 36.5	 (1.3) 	 36.6	 (1.9) 0.50

Urine output (mls/24 hours) 	 1839	 (1133) 	 1656	 (891) 	 1708	 (827) 0.76

Day 2 paO2 (mmHg) 	 75	 (23) 	 90	 (25) 	 67	 (17) 0.03

FiO2 (1) 	 0.72	 (0.18) 	 0.67	 (0.18) 	 0.75	 (0.19) 0.28

paO2/FiO2 ratio (1) 	 117	 (64) 	 151	 (76) 	 93	 (38) 0.07

Lactate (mmol/L) 	 2.5	 (1.5) 	 2.3	 (1.1) 	 2.8	 (1.9) 0.61

Day 3 paO2 (mmHg) 	 83	 (35) 	 92	 (17) 	 77	 (41) 0.02

FiO2 (1) 	 0.67	 (0.16) 	 0.63	 (0.2) 	 0.70	 (0.14) 0.34

paO2/FiO2 ratio (1) 	 134	 (76) 	 160	 (74) 	 107	 (56) 0.05

Lactate (mmol/L) 	 2.2	 (0.88) 	 2.1	 (0.9) 	 2.3	 (0.87) 0.55

Table 2. Hemodynamic and respiratory data on Intensive Care Unit (ICU) admission and during ICU treatment.

FiO2 – fraction of inspired oxygen; HCO3 – bicarbonate; PaO2 – arterial partial pressure of oxygen, PEEP – positive end-expiratory 
pressure. Only the worst or the worst recorded values of paO2, lactate, PEEP and body temperature are presented for day 1, 2 and 3. 
Sample size might be smaller due to non-survivors or missing data in day 1, 2 and 3. Numerical data are presented as mean (SD).
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hospitals and 3 were discharged to various departments of 
PSHT. Among the patients discharged to other PSHT depart-
ments, 2 patients were discharged home (after another 14 and 
6 days of treatment in PSHT), and 1 patient died after 5 days 
of treatment in the medical ward of PSHT. Thus, the PSHT case 
fatality rate among ICU patients with confirmed COVID-19 in-
fection and a completed ICU stay was 70%.

Antiviral treatment was administered according to the direc-
tions of the attending specialist in infectious diseases. Patients 
were given antiviral therapy in various combinations and drug 
regimens, with each patient receiving 1 to 4 drugs. Treatment 
with 1 drug was used in 2 patients. Two drugs were used si-
multaneously in the treatment of 14 patients; 3 or 4 drugs 
were used simultaneously in 16 patients. Patients were given 
chloroquine (n=32; 100%), lopinavir/ritonavir (n=20; 63%), rib-
avirin (n=13; 41%), oseltamivir (n=5; 16%), tocilizumab (n=2; 
6%), and convalescent plasma (n=7; 22%).

Among the 21 patients ineligible for ICU treatment, 15 pa-
tients died in various PSHT departments, 4 patients were dis-
charged from PSHT to other hospitals in stable condition, and 
2 patients were still hospitalized in the medical departments 
of PSHT on the last day of the observation period. Thus, the 
hospital case fatality rate in patients not admitted to the ICU 
with confirmed COVID-19 infection and completed hospital 
stay was 79%.

Discussion

Patients with COVID-19 requiring ICU admission in the studied 
population were elderly, frail, and had significant comorbidities. 
ICU mortality in this group of patients was excessively high, 
and routine admission ICU scoring systems could therefore 
underestimate the risk of death. The outcomes in this group 
were poor and did not seem to be influenced by ICU admission.

In our cross-sectional study, we analyzed the first 3 months 
of the ICU activity in a large multidisciplinary hospital located 
in the Silesian region of Poland, which was transformed into 
a COVID-19-dedicated hospital (i.e., only patients with sus-
pected or confirmed COVID-19 infection were admitted). The 
Silesian region of Poland is an industrial area with a high pop-
ulation density. The region includes only 3.9% of the territory 
of Poland, but it holds 11.9% of the country’s population [16].

Importantly, due to its geographical location, PSHT was the 
busiest COVID-19 multidisciplinary hospital operating in the 
Silesian region. Local authorities dedicated it entirely to ad-
mitting and providing services for COVID-19 patients, in ac-
cordance with regulations issued by the Polish government 
at the beginning of the pandemic. Therefore, in our study, we 
likely managed to analyze at least half of the patients requir-
ing ICU admissions due to COVID-19 infection in the Silesian 
region of Poland in the first period of the pandemic.

Variables All patients (n=32) Survivors (n=9) Non-survivors (n=18) p

Full blood 
count

WBC (103/µl) 	 12.2	 (4.9) 	 10.9	 (5.1) 	 12.5	 (3.8) 0.40

Haemoglobin (g/dl) 	 12.3	 (1.7) 	 11.8	 (2.0) 	 12.5	 (1.7) 0.46

Haematocrit (%) 	 37.2	 (5.4) 	 35.1	 (5.5) 	 38.3	 (5.6) 0.22

Lymphocytes (%) 	 8.2	 (6.6) 	 8.9	 (7.6) 	 7.9	 (6.4) 0.98

Neutrophils (%) 	 84.7	 (15.3) 	 77.9	 (25.9) 	 87.4	 (7.8) 0.62

Other Sodium (mmol/L) 	 139	 (4.6) 	 137	 (3.5) 	 139	 (3.9) 0.13

Potassium (mmol/L) 	 4.1	 (0.7) 	 3.8	 (0.6) 	 4.4	 (0.6) 0.03

Urea (mmol/L) 	 8.9	 (4.2) 	 7.0	 (2.1) 	 9.9	 (4.3) 0.04

Creatinine (mmol/L) 	 101	 (44) 	 88	 (19) 	 107	 (52) 0.72

CRP (mg/l) 	 157	 (91) 	 170	 (82) 	 156	 (99) 0.52

PCT (ng/ml) 	 1.1	 (2.2) 	 0.36	 (0.21) 	 1.53	 (2.85) 0.27

Bilirubin (mg/dl) 	 9.4	 (6.3) 	 8.0	 (3.5) 	 11.0	 (7.7) 0.43

INR (1) 	 1.3	 (0.3) 	 1.3	 (0.11) 	 1.4	 (0.4) 0.91

APTT (s) 	 37	 (10) 	 36	 (4.6) 	 38	 (13) 0.36

D-dimer (µg/l) 	 4804	 (7964) 	 1231	 (843) 	 7265	 (10027) 0.08

Table 3. First recorded laboratory results in all patients and in survivors or non-survivors of the Intensive Care Unit stay.

Numerical data are presented as mean (SD). APTT – activated partial thromboplastin time; CRP-C – reactive protein; INR – international 
normalized ratio; PCT – procalcitonin; WBC – white blood count.
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According to the data on the website of the Republic of 
Poland [11], the course of the pandemic in Poland generally 
did not resemble the dynamics previously observed in China, 
Italy, Spain, France, the United Kingdom, or the United States 
[5,6,8,17,18]. The number of new ICU cases did not increase 
rapidly, likely due to the early introduction of extremely restric-
tive rules for social distancing in Poland. Our findings support 
this observation. Figure 1 shows a relatively constant number 
of ICU beds occupied by patients with COVID-19 infection dur-
ing the first 3 months of the pandemic.

These facts do not provide a sense of security because the 
outcomes observed in our group of ICU patients were gener-
ally poor. Therefore, it is necessary to compare our data to the 
results obtained in other countries and geographical regions. 
The results of our study are undoubtedly influenced by the 
profound differences in patient populations and indications 
for ICU admission in Poland, relative to other countries [19]. 
The interpretation of demographic indices and ICU outcomes 
across countries must be performed with extreme caution [20].

In Poland, the strategy of COVID-19-dedicated hospitals was 
introduced by the Polish Ministry of Health at the very begin-
ning of the pandemic. A similar approach was also used in 
China [17]. More than one-third of patients in our analyzed 
cohort were not admitted to the hospital due to COVID-19 in-
fection but were first hospitalized for an unrelated medical is-
sue. We cannot exclude that the situation in the Silesian re-
gion of Poland was unique. It is possible that some of these 
patients were already hospitalized before the introduction of 
COVID-dedicated hospitals, while others were probably not 
screened with nasopharyngeal swabs at hospital admission.

The mean age of the 32 patients admitted to the ICU with 
COVID-19 infection was 62.4 years and was therefore simi-
lar to the ICU population admitted with COVID-19 infection 
in Northern Italy [5,21,22]. The majority of patients were men 
(69%). This finding is consistent with almost all recently re-
ported studies [5,6,8,17], in which the comparative percentag-
es were 82%, 58%, 60%, and 73%, respectively. The WHO has 
reported that 63% of deaths related to COVID-19 in Europe 
occurred among men [23]. The reason for this is still unclear.

The majority of patients in our cohort had multiple comorbid-
ities before their admission to the ICU. Patients with these co-
morbidities were previously reported to be at higher risk for 
severe disease or death from COVID-19. Recent studies from 
China, the United States, Italy, and the United Kingdom re-
vealed that patients who required ICU care were more like-
ly to have chronic coexisting diseases in comparison with pa-
tients who did not require ICU admission [5,6,17,24]. However, 
these comorbidities may be differently distributed among in-
dividual patients. Therefore, we aimed to assess our cohort 

with the use of the Charlson Comorbidity Index and the Clinical 
Frailty Scale. These tools were selected because the Charlson 
Comorbidity Index is currently the most extensively validated 
single measure of multiple chronic illnesses [13,25]. Similarly, 
the Clinical Frailty Scale is recognized as a simple tool used to 
categorize patients as frail or nonfrail [15]. This issue was im-
portant, because we were aiming for a single value to deter-
mine the degree of multiple comorbidities and frailty.

The mean Charlson Comorbidity Index was 5.9 (4.3) points 
for the admitted group, and 9.1 (3.5) points for patients who 
were not admitted (P=0.01) [13,25]. To date, there has only 
been one report evaluating the Charlson Comorbidity Index in 
COVID-19 patients, in which the median score was 4 points 
among 5,700 patients in the New York City area. However, the 
study was not restricted to ICU patients [8]. In this situation, 
it is unsurprising that the Clinical Frailty Scale was higher in 
the group ineligible for ICU admission (6.9 [124] vs. 4.7 [1.7] 
points, P<0.01). Ineligible patients were older, had more comor-
bidities, and were more frequently categorized as frail (95% 
vs. 53%, P<0.01) compared with patients admitted to the ICU. 
Interestingly, among patients not eligible for ICU treatment, as 
many as 43% were residing in long-term facilities or nursing 
homes (or undergoing palliative therapy at home), while there 
was only 1 (3%) such patient among those admitted to the ICU.

According to the most recent Intensive Care National Audit and 
Research Centre (ICNARC) report, 13% of critically ill COVID-19 
patients requiring ICU admission in the United Kingdom were 
dependent upon or staying in long-term facilities [18]. The cor-
responding percentage in the United States was 25% [26]. The 
number and percentage of such patients among those consid-
ered too ill for the ICU was not reported [18]. Generally, infor-
mation on patients ineligible for ICU care during the COVID-19 
pandemic and their outcomes is lacking. This is difficult to ex-
plain because the problem of limited ICU resources has been 
explored in detail and frequently discussed, and guidelines 
centered on this issue have already been published [27,28].

The mean length of ICU stay for our patients was similar to 
other studies in which the mean times were 9 and 12 days, 
respectively [18,29]. ICU mortality was 67%. ICU mortality 
varied enormously across different studies, from 16% [6] to 
44% [18], 62% [30], or 76% [8]. These differences may be as-
sociated with methodological issues. In a large Italian study 
by Grasselli et al. [5], ICU mortality was only 26%, but 58% 
of patients were still in the ICU when the study analysis was 
completed. In a first study performed in a COVID-19-dedicated 
hospital in Warsaw, Poland, ICU mortality was 59% [7].

The reasons for these differences remain unclear, and we ex-
pect that they are complex. This issue was first analyzed in 
a systematic review with a meta-analysis of all observational 
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studies, concentrating on ICU patients with COVID-19 infec-
tion [9]. In the 24 studies that were selected, 10.150 patients 
were recruited between 16 December 2019 and 28 May 2020. 
Reported case fatality rates were even more diverse, ranging 
from 0% (in small case series) to 84.6%. The authors empha-
sized that COVID-19 treatment has been very challenging, with 
a large number of patients requiring advanced respiratory sup-
port. Many patients were treated with the use of high-flow 
nasal oxygen and noninvasive mechanical ventilation outside 
the ICU area, and patients admitted to ICU could have been 
disproportionately sicker [9]. Therefore, mortality could be pri-
marily linked to the stage of the disease at which the patient 
was admitted to the ICU.

The similar mortality among patients admitted and not ad-
mitted to the ICU was surprising. We also could not find any 
comparative data in the medical literature. The only factor 
differentiating the groups was the use of invasive mechan-
ical ventilation. All patients admitted to the ICU were either 
already invasively ventilated, or invasive ventilation was ad-
ministered shortly after admission, while patients not admit-
ted to the ICU usually remained on high-flow oxygen therapy.

The mean admission APACHE II score in our cohort of patients 
admitted to the ICU was 20 points, with a corresponding ICU 
mortality of 67%. A similar mean admission APACHE score (19 
points) was observed in a South Korean study, but the corre-
sponding ICU mortality was only 30% [31]. This striking dif-
ference may have been because comorbidities generally do 
not have a strong influence on the results of the APACHE II 
score, and the Korean population consisted mainly of middle-
aged women, which is exceptionally unusual for COVID-19 pa-
tients [31]. A previous Chinese study reported a mean APACHE 
II score of 17 and ICU mortality of 62% [30]. The most recent 
ICNARC database (from 20 May) shows a mean APACHE II score 
of 14 points, with a corresponding mortality of 51%. This is im-
portant because a relatively low APACHE II score does not ex-
plain such a high case fatality rate. This is also a sign that in 
COVID-associated ICU admissions, ICU mortality may be sig-
nificantly underestimated (and the same may also be true for 
other available admission ICU scores).

Almost all analyzed patients developed hypoxemic respirato-
ry failure and were already mechanically ventilated at ICU ad-
mission or were intubated in the first hour following ICU ad-
mission. Recent data from the United Kingdom, Hong Kong, 
the United States, South Korea, Italy, and Spain also indicate 
a high need (from 72% to 98%) for early invasive ventilation 
in this group [5,18,26,29,31,32]. Interestingly, in our study, pa-
tients did not receive noninvasive ventilation before ICU ad-
mission or intubation, while such a sequence was relative-
ly common in China and Italy [6,17,21]. This finding indicates 
that patients analyzed in our study were transferred to the ICU 

relatively late, and an early intubation strategy, considered as 
a life-saving intervention by Barrasa et al. [32], was performed. 
The high percentage of mechanically ventilated patients may 
be explained both by the severity of the disease and by the 
different organization of the health care system in our hospi-
tal, where invasive techniques are usually only applied in the 
ICU. Almost all ventilated patients fulfilled the Berlin criteria of 
mild to severe acute respiratory distress syndrome [33], with 
the PaO2/FiO2 ratio being the lowest during the first 24 h fol-
lowing ICU admission. Only 1 patient needed ECMO support, 
which was unsurprising because, in this particular disease, rel-
atively rare ECMO usage has previously been reported [5,32].

The antiviral treatment administered to our patients did not 
follow a particular pattern. This confusing picture may stem 
from the fact that during the enrollment period for our study 
(March 10 to June 10, 2020), no specific antiviral treatment 
for COVID-19 had been proven to be safe and effective [34]. 
It was not until the end of the period (on May 22, 2020) that 
Beigel et al. [35] published a large prospective randomized 
trial and proved that Remdesivir was superior to placebo in 
shortening the time to recovery in adults hospitalized with 
COVID-19 with evidence of lower respiratory tract infection. 
Therefore, patient management in our study focused on sup-
portive care, adequate oxygenation, sophisticated ventilation, 
and careful fluid management [36]. During our enrollment pe-
riod, various combinations of antiviral drugs had been encour-
aged in the medical literature, with Remdesivir, tocilizumab, 
and convalescent plasma appearing to be the most promising 
agents [30–32,37]. Additionally, treatment protocols were vari-
able, often temporary, and hard to compare between countries. 
A study published in May 2020 demonstrated that patients 
taking hydroxychloroquine alone or in combination with mac-
rolide were at higher risk of death and ventricular arrhythmias 
in comparison with other patients [38]. Based on the available 
evidence, on July 4, 2020, WHO accepted the recommendation 
from the Solidarity Trial’s International Steering Committee to 
immediately discontinue the trial’s hydroxychloroquine and 
lopinavir/ritonavir arms [39].

Our study had some limitations. First, it was a retrospective, 
observational study, and the sample size was relatively small. 
ICU admission prognostic scores (APACHE II and SAPS II) were 
not available for patients ineligible for ICU admission. We did 
not have the exact information on the disease duration from 
the onset of symptoms. Information on the ethical and medi-
cal reasons behind the decision on ICU admission widely var-
ied, so they could not be systematically detailed. Similar out-
comes observed among patients admitted and not admitted 
to the ICU should not be generalized to the whole population 
based on a single-center, retrospective study. Also, patients 
referred for ICU admission were analyzed without a broader 
context because they were not compared with the remaining 
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patients with COVID-19 hospitalized in PSHT at the same 
time. These significant deficiencies are balanced, however, by 
the timeliness and importance of the collected data. It needs 
to be mentioned that our study was prone to bias. The infor-
mation was based on data obtained from the Department of 
Anesthesiology and Intensive Therapy; however, some patients 
may not have been referred for ICU admission and not assessed 
by the ICU team. Therefore, the total number of patients ineli-
gible for ICU admission may have been higher than presented 
in the study. Additionally, decisions regarding ICU admission 
were taken when our knowledge of COVID-19 infection was 
less advanced than it is currently. These decisions were also 
made by different physicians in very different circumstances. 
Therefore, it cannot be excluded that for some patients, dif-
ferent physicians could have made different decisions on ICU 
admission or ineligibility for ICU admission.

Conclusions

Patients with COVID-19 requiring ICU admission in our stud-
ied population were frail and had significant comorbidities. 
The outcomes in this group were generally poor and did not 
seem to be influenced by ICU admission.
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