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ABSTRACT

INTRODUCTION  Since the first reported case of coronavirus disease 2019 (COVID-19) in Poland, the world-
wide pandemic has spread throughout the country, leading to many hospital admissions. There has
been an urgent need to determine clinical characteristics of Polish patients with laboratory-confirmed
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection in the clinical setting.
0BJECTIVES  The aim of this retrospective study was to outline characteristics and short-term outcomes
of SARS-CoV-2—positive patients.

PATIENTS AND METHODS ~ We retrospectively assessed 169 consecutive patients with laboratory-confirmed
COVID-19 with regard to their clinical manifestations, radiological findings, treatment, complications,
and outcomes.

ResuLts  Of the 169 patients, more than half was aged 65 years or older (88; 52.1%), 51.5% were male,
and 78.3% had comorbidities. The majority of patients (106; 62.7%) were transferred from outbreak
locations in medical facilities. The most common symptoms on admission were fever (42%), shortness
of breath (35%), and fatigue (33%). Twenty seven (15.4%) patients required intensive care unit admis-
sion. Overall mortality was 26.3% (n = 46) and was significantly higher in patients transferred from
other facilities (38 out of 106; 35.8%), than in patients admitted directly to the hospital (8 out of 63;
12.69%; P <0.001). Seventeen out of 29 patients admitted to the intensive care unit died (mortality,
58.6%), including 30 out of 41 patients with acute respiratory distress syndrome (73.2% mortality rate).
concLusions Polish patients with COVID-19 have similar characteristics and risk factors for adverse
outcomes to those observed in countries in which outbreaks occurred earlier. Significantly higher mor-
tality in patients transferred from other centers warrants special attention and transfer policy should
be verified.
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WHAT'S NEW?

This is the first report of clinical characteristics and short-term outcomes
of 169 hospitalized patients with new coronavirus disease 2019 (COVID-19)
coming from a designated hospital in Warsaw, Poland. We describe epidemiol-
ogy, symptoms, and radiological characteristics of hospitalized patients with
COVID-19, focusing on the clinical course and outcomes. Our data confirm that
the most exposed populations are the elderly and patients with comorbidities.
Polish patients with COVID-19 have similar characteristics and risk factors
for adverse outcomes to patients from countries with earlier outbreak. Both
public health policy actions and hospital management should focus on these
particularly vulnerable patients.
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INTRODUCTION Coronavirus disease 2019
(COVID-19) is an infectious disease caused by
severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), with the first outbreak in humans
in the city of Wuhan, China in December, 2019,
as a result of a probable zoonotic transfer from
bats.' Since the first reported case of COVID-19 in
Poland on March 4, 2020, there have been 6674
diagnosed and 232 fatal cases of COVID-19 na-
tionwide (as of April 12, 2020).2

Initially, ordinances of the Polish Minister
of Health introduced a state of epidemiological
threat, followed by a state of COVID-19 epidemic
on March, 20, 2020. The tertiary multispecialty
hospital in which the study took place was com-
missioned a designated infectious diseases cen-
ter as a part of the general healthcare system re-
organization program in response to the pan-
demic threat.

Our institution is located in the capital of
Poland and is admitting solely patients with
COVID-19 who are frequently referred from var-
ious outbreak locations in medical facilities. Pre-
sented data provide information on clinical char-
acteristics, treatment, and short-term outcomes
of patients with COVID-19.

PATIENTS AND METHODS This retrospective
study was performed at the Central Clinical Hos-
pital of the Ministry of the Interior and Admin-
istration in Warsaw, which was transformed into
a designated referral COVID-19 unit. According to
the World Health Organization guidance, a con-
firmed case of COVID-19 was defined as a pos-
itive result on real-time reverse-transcriptase-
-polymerase-chain-reaction assay of nasal or pha-
ryngeal swab specimens.?

Patients were admitted either directly from
the emergency department, outpatient clinics,
or external hospitals (so-called transferred pa-
tients). Reasons for admission were moderate
or severe COVID-19 or SARS-CoV-2—positive pa-
tients with other severe concomitant acute or
chronic diseases.

The period of hospitalization and status as of
the day of discharge were analyzed. Electron-
ic records from the Hospital Information Sys-
tem of consecutive patients with COVID-19 were
used and checked by 2 independent researchers.
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Electronic records from the Hospital Informa-
tion System of consecutive patients with COV-
ID-19 hospitalized between March 16, 2020 and
April 7, 2020 were analyzed by 2 independent
researchers. Demographic, epidemiologic, clin-
ical, imaging studies, treatment, complications,
and outcomes, including admissions to an inten-
sive care unit (ICU), the use of mechanical venti-
lation, and death, were analyzed. The study was
retrospective in nature and therefore patient con-
sent was deemed not necessary. The study was
approved by the ethics committee of the Central
Clinical Hospital of the Internal Affairs and Ad-
ministration Ministry (58/2020).

Definitions Transferred patients were defined as
patients admitted from other healthcare facilities:
hospitals, long-term care facilities, and dialysis
facilities. Pneumonia, acute respiratory distress
syndrome, septic shock, were defined according
to the interim guidance of the World Health Or-
ganization for novel coronavirus.* Acute kidney
injury was defined according to the 2012 Kid-
ney Disease Improving Global Outcomes (KDI-
GO) guidelines.®

Statistical analysis Continuous variables were ex-
pressed as means and SD or medians and inter-
quartile ranges, as appropriate. Categorical vari-
ables were summarized as counts and percent-
ages. No imputation was made for missing data.
All statistics were deemed to be descriptive only.

We compared clinical characteristics of survi-
vors vs nonsurvivors as well as patients admitted
directly from the emergency department versus
patients transferred from other facilities. Para-
metric (the t test for independent samples) or
nonparametric (the Mann-Whitney test for in-
dependent samples) tests were performed, as ap-
propriate. A P value of less than 0.05 was consid-
ered significant.

RESULTS Demographic, clinical, and radiological
characteristics Demographic, clinical, and ra-
diological characteristics are shown in TABLE 1.
The number of men and women were compa-
rable, with a slight predominance of male sex
(51.5% vs 48.5%, respectively). More than half of
admitted patients were 65 years old or older (88;
52.1%). A total of 106 patients (61%) were trans-
ferred from external hospitals, long-term care
facilities, and dialysis facilities. Only 5 patients
(3%) were healthcare workers. The most common
symptoms at onset were fever (42%), shortness
of breath (35%), fatigue (33%), cough (32%), fol-
lowed by single cases of headache, nausea, vomit-
ing, and diarrhea. Anosmia and ageusia were ob-
served in 3 (1.7%) patients. At admission, mean
blood oxygen saturation was 96%. The majority
of patients (137 out of 169; 78.3%) had at least 1
comorbidity, the most common being hyperten-
sion (45.7%) followed by peripheral and cerebro-
vascular disease (33.1%), coronary heart disease
(29.7%), malignancy, and chronic renal disease



TABLE 1 Demographic, clinical, and radiological characteristics
Parameter All Survivors Nonsurvivors
(n = 169) (n=123) (n = 46)

Age, y, mean (SD) 63.7 (19.6) 59.3 (20.1) 75.3 (11.9) <0.00

Sex Male 87 (51.5) 57 (46.3) 30 (65.2) 0.29
Female 82 (48.5) 66 (53.7) 16 (34.8)

Symptoms Fever 74 (43.8) 58 (47.2) 16 (34.8) 0.23
Cough 56 (33.1) 49 (39.8) 7(15.2) -
Fatigue 57 (33.7) 41 (33.3) 16 (34.8) 0.86
Shortness of breath 61 (36.1) 38(30.9) 23 (50) 0.02
Nausea and vomiting 6 (3.6) 4(3.3) 2(4.3) 0.73
Diarrhea 8(4.7) 7(5.7) 1(2.2) 0.34

Comorbidities  COPD 22 (13) 13(10.6) 9(19.6) 0.13
DM 32(18.9) 16 (13) 16 (34.8) -
Hypertension 80 (47.3) 53 (43.1) 27 (58.7) 0.07
CHD 52 (30.8) 33(26.8) 19 (41.3) 0.07
CVD 58 (34.3) 36 (29.3) 22 (47.8) 0.02
Malignancy 35(20.7) 20(16.3) 15 (32.6) 0.02
CRD 35(20.7) 27 (22) 8(17.4) 0.52
Other 51(30.2) 33(26.8) 18 (39.1) 0.12

Radiological Ground-glass opacity 7(4.1) 4(3.3) 3(6.5) 0.34

chestimaging | ool patchy shadowing 40 (23.7) 29 (23.6) 11(23.9) 0.96
Bilateral patchy shadowing 31 (18.3) 17 (13.8) 14 (30.4) 0.01
Interstitial abnormalities 11 (6.5) 8 (6.5) 3(6.5) 0.98
No abnormalities 42 (25) 35(28.5) 7(15.2) 0.04

Data are presented as number (percentage) of patients unless otherwise indicated.

a Survivors vs nonsurvivors (t test or X2 test, as appropriate)

Abbreviations: CHD, coronary heart disease; COPD, chronic obstructive pulmonary disease; CRD, chronic renal disease;
CVD, cardiovascular disease; DM, diabetes mellitus; HCP, healthcare provider

(both 35; 20.7%). Only 22 patients (12.6%) had
chronic obstructive pulmonary disease. Just over
a quarter of patients (26.6%) were asymptomatic
at admission. At admission, chest X-ray was done
in 118 patients (67.4%). The most common find-
ing was bilateral patchy shadowing (27.7%) but
42 patients (24%) had no abnormalities on ini-
tial chest radiography.

Treatment and complications  The following treat-
ments for COVID-19 were used in a compas-
sionate use program: 70.2% patients received
chloroquine and 15.7% patients received lopi-
navir with ritonavir. In addition, the majori-
ty of patients (67.3%) received intravenous or
oral antibiotic therapy for concomitant bacte-
rial infections. Half of the patients (50.9%) re-
ceived low-molecular-weight heparin to prevent
thromboembolic complications. Oxygen thera-
py was administered in 94 patients (55.6%), in-
cluding 1 patient on high-flow oxygen therapy,
and mechanical ventilation was initiated in 26
patients (15.6%). One patient needed extracor-
poreal membrane oxygenation, and 1 patient
needed continuous renal replacement thera-
py. Pneumonia was diagnosed in 87 patients
(51.8%), acute respiratory distress syndrome in
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41 (24.4%), acute kidney injury in 17 (10.2%),
and septic shock also in 17 (10.2%).

Outcomes As of April 7, 2020, 80 patients
(45.7%) were still hospitalized and 46 (26.3%)
were discharged home or to isolation areas. Mean
(SD) hospitalization time was 5.3 (3.5) days for
discharged patients. Admission to the ICU was
required in 27 (15.4%) patients, and mechanical
ventilation was necessary in 26 (14.9%) patients
(aBLE 2). FIGURE 1 illustrates the demographic struc-
ture and age-related deaths. Overall mortality
was 26.3% (46) and was significantly higher in
patients transferred from other facilities (38 out
0f 106; 35.8%) than in patients admitted directly
to the hospital (8 out of 63; 12.69%; P <0.001).
Seventeen out of 29 patients admitted to the ICU
died (58.6%) including 30 out of 41 patients with
severe pneumonia (73.2% mortality).

DISCUSSION  Over the past 2 decades, epidem-
ics of 2 betacoronoviruses, severe acute respi-
ratory syndrome coronavirus (SARS-CoV) and
Middle East respiratory syndrome coronavirus
(MERS-CoV) have caused more than 10000 cu-
mulative cases with mortality rates of 10% for
SARS-CoV and 37% for MERS-CoV.%7 However,
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TABLE 2 Complications, ventilation, and outcomes

Parameter All Survivors Nonsurvivors P value®
(n=169) (n=123) (n = 46)

Pneumonia 87 (51.5) 49 (39.8) 38 (82.6) 0.001

ARDS 41 (24.3) 11(8.9) 30(65.2) 0.001

AKI 17 (10.1) 7(5.7) 10 (21.7) 0.001

DIC 4(2.4) 2(1.6) 2(4.3) 0.31

Septic shock 17 (10.1) 6(4.9) 11(23.9) 0.001

Oxygen 94 (55.6) 58 (47.2) 36 (78.3) 0.001

Ventilator 26 (15.4) 11 (8.9) 15 (32.6) 0.001

NIV 1(0.6) 1(0.8) 0 Not
performed

ECMO 1(0.6) 0 1(2.2) Not
performed

CRRT 1(0.6) 0 1(2.2) Not
performed

ICU 27 (16) 11(8.9) 16 (34.8) 0.001

Data are presented as number (percentage) of patients unless otherwise indicated.

a Survivors vs nonsurvivors (f test or 2 test, as appropriate)

Abbreviations: AKI, acute kidney injury; ARDS, acute respiratory distress syndrome;
CRRT, continuous renal replacement therapy; DIC, disseminated intravascular
coagulation; ECMO, extracorporeal membrane oxygenation; ICU, intensive care unit;

NIV, noninvasive ventilation
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over the past 4 months, a novel-coronavirus
named SARS-CoV-2 led to over 100000 deaths
and nearly 2000 000 people infected all over
the world.® The first European cases were re-
ported in France on January 24, 2020.° In Po-
land, the first laboratory-confirmed case was an-
nounced on March 4, 2020. On April 12, 2020,
in Poland, there were 6674 laboratory-confirmed
cases with 232 fatal cases.?

Clinical manifestations of COVID-19 in symp-
tomatic patients were similar to the ones report-
ed in large cohorts from China. A large proportion
of asymptomatic patients (26.6%) is explained
by the nature of our center designated to treat
both severe COVID-19 cases and patients infect-
ed with SARS-CoV-2 with mild or no COVID-19
symptoms but severe concomitant conditions re-
quiring hospitalization.

Based on the Hospital Therapeutic Commit-
tee recommendations, a high proportion of pa-
tients (70.3%) received chloroquine as part of
the compassionate use program. These guide-
lines were based on the initial Chinese and Ital-
ian experience.'’

In our study, 55.6% of patients required oxy-
gen therapy, 16% were admitted to the ICU, and
15.4% required mechanical ventilation. Number
of ventilated patients was not limited by the num-
ber of ventilators at our institution. Most Chinese
studies report mechanical ventilation in less than
10% of patients. For example, Guan et al'' report-
ed mechanical ventilation in 2.3%, and Huang
etal,'? in 5% of patients. In a recent report from
New York City, however,"® 33.1% of patients re-
quired mechanical ventilation. These differenc-
es were explained by the authors by the illness
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severity and early-intubation strategy in New
York. Our results indicate an intermediate se-
verity and more conservative intubation strat-
egy. The latter is in concordance with the recent
comments on the potential harms of the very ag-
gressive intubation strategy.'*

A recent systematic review and meta-analysis
conducted by Rodriguez-Morales et al'® estimat-
ed mortality for hospitalized patients at 13%.
Overall mortality in our study was unusually
high (27.2%); however, this difference could be
explained by the number of patients transferred
from other centers, frequently in very severe
condition or with multimorbidity (35.8%). For
emergency department admissions, mortality
was similar to the one observed by Rodriguez-
-Morales et al'® (12.69%).

Overall, our cohort was older, with mean (SD)
age of 63.7 (19.6) years, and had more comorbid-
ities (78.3%) than cohorts described by the Chi-
nese centers. For example, in a retrospective re-
view by Guon et al,'' 1099 hospitalized patients
had mean (IQR) age of 47 (35-58) years, and only
23.7% had coexisting diseases. This explains low
in-hospital case fatality ratio of 1.4%. In another
Chinese study of 102 hospitalized patients'® mor-
tality was 16.7% in patients whose median (IQR)
age was 54 (37-67) years and with 46.1% comor-
bidity ratio. In general, mean age of patients with
COVID-19 and comorbidities are higher in the Eu-
ropean and American populations as compared
with Chinese patients.'®6.17

Central Clinical Hospital of the Ministry of
the Interior and Administration in Warsaw serves
as a Polish reference center admitting patients
with the most severe COVID-19. Higher in-hos-
pital mortality in transferred patients should be
analyzed taking into consideration very specific
role of designated hospitals in the Polish health-
care system during the pandemic. Transferred pa-
tients represented a highly preselected population
as usually those severely/ critically ill were relo-
cated to our hospital from their primary hospi-
tal locations where infection outbreaks occurred.

Therefore, epidemiological and clinical char-
acteristics as well as outcomes are not represen-
tative for the general population of hospitalized
patients with COVID-19.

This study has several limitations. First, this is
a retrospective study, and most of the data were
obtained from the electronical patients history.
Importantly, we are still in the initial/ middle
phase of the pandemic; patients are still hos-
pitalized, so data are not generalizable. Impor-
tantly, given the specific nature of the designat-
ed hospital, substantial proportion of patients
with SARS-CoV-2 were hospitalized due to se-
vere concomitant diseases rather than for CO-
VID-19 itself. Therefore, some deaths were not
classified as SARS-CoV-2-related deaths. Their
detailed analysis will be presented elsewhere.

Conclusions  Polish patients with COVID-19 have
similar characteristics and risk factors for adverse



FIGURE 1

Pie graphs represent
proportions of survivors
and nonsurvivors in

the following age groups:
A-0to 17 years; B—18
to 49 years; C — 50 to 64
years; D — 65 years or
older

= Survivors Nonsurvivors

= Survivors Nonsurvivors

outcomes to those observed in countries where
outbreaks occurred earlier. Data from our center
differ from general characteristics of hospitalized
patients with COVID-19 due to the specific role
of the designated hospital and a large number of
transferred patients. Nevertheless, a significant-
ly higher mortality in patients transferred from
other centers warrants special attention. Trans-
fer policy should be verified with possible earli-
er admission to the reference center, before de-
terioration occurs.
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