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ABSTRACT

INTRODUCTION  Coronavirus disease 2019 (COVID-19) is an infectious disease caused by the novel
severe acute respiratory syndrome coronavirus 2.

0BJECTIVES  Qur aim was to present an epidemiological analysis of the first 2 months (March and April
2020) of the COVID-19 epidemic in Poland.

PATIENTS AND METHODS  This analysis was based on data from epidemiological reports collected between
March 4 and April 30, 2020, by the Chief Sanitary Inspectorate. These epidemiological reports include
data on sociodemographic characteristics of new laboratory-confirmed COVID-19 cases, the number of
COVID-19-related deaths, the number of recovered COVID-19 patients as well as the number of labora-
tory tests performed.

RESULTS  From March 4 to April 30, 2020, a total of 12877 laboratory-confirmed COVID-19 cases were
registered in Poland (55.7% women; mean [SD] age, 50.6 [20.5] years). The RT-PCR test was performed
in 338000 patients. The notification rate for COVID-19 was 33.2 per 100000 inhabitants. One-third
of laboratory-confirmed COVID-19 cases were among quarantined persons, 26.1% were related to
the healthcare system (hospital or clinic), and 13.3% occurred in nursing homes. As of April 30, 2020,
644 COVID-19-related deaths were registered in Poland (46.5% women). The death rate for the whole
country was 1.7 per 100000 inhabitants.

concLusions  Our data showed higher notification rate for COVID-19 among women than men, but men
were more likely to die from COVID-19. The notification rate for COVID-19 in Poland among women aged
45 to 54 years was 2-fold higher than among men.

INTRODUCTION Severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) emerged
at the end of 2019 in Asia (Hubei prov-
ince, China) and spread around the world.!
The SARS-CoV-2 infection causes coronavi-
rus disease 2019 (COVID-19). The most com-
mon symptoms at the onset of COVID-19 are
fever, cough, fatigue, sore throat, shortness of
breath, and myalgia.'-?
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As of April 30, 2020, a total of 3090445
COVID-19 cases have been reported worldwide,
including 217769 deaths.” COVID-19 cases in
Europe account for about half of those glob-
ally. The first country in Europe with a con-
firmed SARS-CoV-2 case was France (January
24, 2020).° On January 28, the first case was
reported in Germany, and 3 days later in Ita-
ly, Spain, Sweden, and the United Kingdom.®
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WHAT'S NEW?

This study presents findings from the analysis of the first 12 000 coronavirus
disease 2019 (COVID-19) cases in Poland. The analysis of the notification
rate for COVID-19 in different age groups allows the identification of groups
at a higher probability of COVID-19 infection. The analysis of the structure of
COVID-19-related deaths enables identification of groups requiring special
medical care and preventive measures. The dynamics of the COVID-19 out-
break in Poland presented in this study indicate which administrative regions
have increased notification rate for COVID-19 where healthcare professionals
should pay special attention to the possibility of infection with severe acute
respiratory syndrome coronavirus 2 in the population under their care.

By March 17, every country in Europe reported
at least 1 case of COVID-19.° The highest num-
ber of cases of COVID-19 were observed in Spain,
Italy, and the United Kingdom.’

In Poland, the first laboratory-confirmed case
was reported on March 4, 2020. As of April 30,
12877 laboratory-confirmed COVID-19 cases and
644 related deaths were reported in Poland. Ac-
cording to data from the European Centre for Dis-
ease Prevention and Control (ECDC), the number
of reported cases per 100 000 population in Po-
land is one of the lowest in the European Union.?
Within 2 weeks of the first laboratory-confirmed
COVID-19 case, Poland had implemented numer-
ous far-reaching public health interventions to
mitigate the early spread of SARS-CoV-2, includ-
ing closing borders, banning mass events, limit-
ing trade, closing educational institutions, intro-
ducing childcare allowances.® The impact of these
interventions on the dynamics of the COVID-19
epidemic in Poland has not been thoroughly
investigated.

Our aim was to present an epidemiological
analysis of the first 2 months (March and April,
2020) of the COVID-19 epidemic in Poland.

PATIENTS AND METHODS This analysis was
based on data from epidemiological reports col-
lected between March 4 and April 30, 2020, by
the Chief Sanitary Inspectorate (Warsaw, Poland).
Epidemiological reports are submitted daily to
the Chief Sanitary Inspectorate by the State Sani-
tary Inspectorate territorial representatives with-
in administrative regions (318 poviats and 16
provinces).'?

The epidemiological report includes, among
others, data on sociodemographic characteristics
of new laboratory-confirmed COVID-19 cases (in-
cluding sex, age, and place of residence), the num-
ber of COVID-19-related deaths, the number of
recovered COVID-19 patients, as well as the num-
ber of laboratory tests performed.

The COVID-19 case definition for surveillance
in Poland is in line with the definition proposed
by the ECDC." In Poland, laboratory testing for
COVID-19 in suspected cases is based on the de-
tection of unique sequences of SARS-COV-2 virus
RNA by real-time reverse-transcription polymerase
chain reaction (RT-PCR)."? Laboratory testing of
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suspected COVID-19 cases is organized in line with
the World Health Organization guidelines.'

Out of 12 877 laboratory-confirmed COVID-19
cases, 12 780 were registered in the analytical da-
tabase (detailed information on 97 cases was not
available). In the analytical database, missing data
included sex of 4 patients and age of 47 patients
(missing records resulted from reporting delay).
Of 644 registered deaths, data regarding sex of
3 patients and age of 2 patients were missing.

Data on confirmed cases and deaths were an-
alyzed on the national, regional (provinces), and
local (poviats) level. The current state of the Pol-
ish population (as of June 30, 2019) was based
on the Local Data Bank provided by the Central
Statistical Office.”

Statistical analysis The data analysis was per-
formed using the procedures available in the SPSS
v25 package (IBM, Armonk, New York, United
States). P values and confidence intervals were
not determined since the study encompassed
the entire population. Descriptive statistics were
used to present quantitative data. The mean (SD)
as well as minimum and maximum values were
used. The maps were made using the QGIS 3.12.1
software (QGIS Geographic Information Sys-
tem. Open Source Geospatial Foundation Proj-
ect. http://qgis.org).

Ethics This study was carried out in accordance
with the principles of the Declaration of Helsinki.
Epidemiological reports are anonymous and pre-
vented identification of any individual study sub-
ject by the research team at any stage of the study.

RESULTS The number of laboratory-confirmed of
coronavirus disease 2019 as of April 30,2020 From
March 4 to April 30, 2020, a total of 12877
laboratory-confirmed COVID-19 cases were reg-
istered in Poland. Testing included 338 000 RT-
-PCR tests. The dynamics of epidemic develop-
ment in the first 2 months in Poland is present-
ed in FIGURE 1.

The notification rate for COVID-19 in Poland
was 33.2 per 100 000 inhabitants (as of April
30, 2020). The highest rates were recorded in
the Lower Silesia Province (52.6 out of 100 000),
Silesia (49.4 out of 100 000), and Mazovia (46.6
out of 100 000), while the lowest were in the Lu-
buskie (8.6 out of 100000) and Warmia-Masuria
Provinces (10 out of 100 000). At the poviat lev-
el (FIGURE 2), the highest notification rates were
recorded in the Biatobrzeski Poviat in the Mazo-
via Province (514.8 per 100 000 inhabitants),
the Lubeliniec Poviat in the Silesia Province (345.3
out of 100 000), and in the Krotoszynski Povi-
at in the Wielkopolska Province (337.8 out of
100000). In all 3 poviats with the highest noti-
fication rates, the main setting of SARS-CoV-2
transmission was nursing homes (outbreaks of
infection in long-term care facilities).

Among all confirmed cases, 55.7% were wom-
en. The mean (SD) age of patients with COVID-19



FIGURE 1 The daily
number of new
laboratory-confirmed
cases of coronavirus
disease 2019 and

the number of performed
real-time reverse-
transcription polymerase
chain reaction tests
(logarithmic scale)
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was 50.6 (20.5) years; 52.2 (20.5) years in wom-
en and 48.6 (20.3) years in men. The youngest
patient with confirmed disease in Poland was
less than 1 year old and the oldest was 103 years.
The youngest population of patients, on average,
were 41 (14.1) years in the Lubuskie Province.
The Opolskie Province included the oldest mean
(SD) patient age, 56 (22) years.

The age distribution among COVID-19 cas-
es differed between men and women (FIGURE 3).
The youngest age groups were underrepresented
compared with the general population. The high-
est number of COVID-19 cases was observed in
the groups aged 45 to 59 years and significantly
exceeded the share of this age group in the gener-
al population. Moreover, among women, the age
groups of 45 to 59 years and 85 years and old-
er were noticeably over-represented (FIGURE 3).
Among men, the differences in the age structure
of the infected in relation to the population were
significantly lower (except for the youngest age
groups).

The COVID-19 notification rate differed across
age groups (FIGURE 4). In the youngest age groups
(0-4 and 5-9 years), the notification rate was
6.5 and 8 per 100 000 inhabitants, respective-
ly. In the groups aged 45 to 59 years, differences
in the notification rate between men and wom-
en were observed, with the highest notification
rate among women. The highest notification rate
was in the oldest age group (85 years and over),
with notification rates averaging 99 per 100 000
inhabitants. Of these patients, 102.4 per 100000
inhabitants were women and 90.2 per 100000
inhabitants were men. The details are present-
ed in FIGURE 4.

Settings of severe acute respiratory syndrome coro-
navirus 2 transmission  Out of 12 534 laboratory-
-confirmed COVID-19 cases in Poland, one-third
(33.1%) were quarantined persons (28.7% indi-
viduals who were a close contact of a probable
or confirmed case and 4.4% who returned from
abroad). Infections related to the healthcare sys-
tem (visiting within previous 14 days a hospital or
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clinic where the COVID-19 case was confirmed)
accounted for 26.1% of cases. In total, 13.3% of
all cases in Poland were identified in institutions
related to nursing and care facilities (intended for
dependent persons). Other nonspecific settings
of SARS-CoV-2 transmission accounted for ap-
proximately 27% of COVID-19 cases.

Deaths due to coronavirus disease 2019 From
March 4 to April 30, 2020, 644 COVID-19-re-
lated deaths were registered in Poland, of which
women accounted for 46.5%. The death rate for
the whole country was 1.7 per 100 000 inhabit-
ants. The death rate varied from 0.1 per 100 000
inhabitants in the group aged 0 to 39 years to 15.9
per 100000 in the group aged 80 years and older.
The details are presented in FIGURE 5.

The mean (SD) age of fatal COVID-19 cases was
74.9 (12.7) years and ranged from 18 years to 98
years. Among women, it was 77.6 (13) years and
among men, 72.6 (12.1) years. The youngest de-
ceased male and female patient was 18 and 31
years, respectively and the oldest was 98 (with
both sexes affected equally).

Among the total number of COVID-19-related
deaths, the group aged up to 59 years constituted
10.5% (8.7% for women and 12% for men). Almost
half of the COVID-19-related deaths (47.9%) were
in the group aged 60 to 79 years (37.2% among
women, 57.1% among men). The group aged 80
years and older accounted for 41.7% of COVID-
-19-related deaths in Poland (54% among women
and 30.9% among men). Among the total num-
ber of COVID-19-related deaths, 31.7% were in
the Mazovia Province, 18.5% were in the Sile-
sia Province and 13.5% were in the Wielkopols-
ka Province. Almost two-thirds of the total num-
ber of COVID-19-related deaths occurred in these
3 provinces.

DISCUSSION To the best of our knowledge, this
is the most comprehensive epidemiological anal-
ysis describing the COVID-19 outbreak in Poland.
As of April 30, 2020, a total of 12877 COVID-19
cases and 644 COVID-19-related deaths were
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Notification rate
per 100000

FIGURE 2 Notification rate per 100000 inhabitants in poviats at time points corresponding to exceeding A — 500, B — 1000, C — 2000, D — 4000,
E — 8000 confirmed cases of severe acute respiratory syndrome coronavirus 2 infection, and F — current status (30 April, 2020).
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FIGURE 3 Age
distribution of laboratory-
-confirmed coronavirus
disease 2019 cases

(n = 12729) compared
with the structures of
the Polish population

FIGURE 4 Coronavirus
disease 2019 notification
rate per 100000
inhabitants in different
age groups (n = 12729)

FIGURE 5 Deaths from
coronavirus disease 2019
per 100000 inhabitants
(n = 641)
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registered in Poland. During the first 30 days,
a systematic increase in the number of new
COVID-19 cases per day was observed, followed
by stabilization at around 300 to 400 cases per
day. Among the confirmed cases, women consti-
tuted 55.7% and among the fatal cases 46.5%.
The mean (SD) age for confirmed COVID-19 cas-
eswas 50.6 (20.5) years and 74.9 (12.7) years for
deaths. Noticeably lower notification rates were
observed in children and adolescents.

The lowest notification rates for COVID-19
cases were in the group aged 0 to 4 years (6.5
per 100000) and 5 to 9 years (8 per 100 000).
For comparison, the notification rate for the en-
tire population was 33.2 per 100 000 inhabitants.
The highest notification rates were in the oldest
age group, 85 years and older (99 per 100 000
inhabitants). A significant increase in the noti-
fication rate was observed in the group of wom-
en aged 45 to 59 years (from 59.3 to 73.1 per
100000). People aged 60 to 79 years constituted
47.9% and those aged 80 years or more, 41.7% of
COVID-19-related deaths. The mortality rate in
the oldest age group was 15.9 per 100 000 inhab-
itants. For comparison, in all people up to age 40
years, the mortality rate was 0.1 per 100 000 in-
habitants. Most of the COVID-19 cases were con-
firmed among quarantined individuals.

The number of COVID-19 cases in Poland dif-
fers by the administrative regions. From the be-
ginning of the epidemic, the highest rates of cas-
es per 100 000 inhabitants were observed in cen-
tral (£.6dz and Mazowia Provinces) and southwest
administrative regions (Lower Silesia and Silesia
Provinces). All these regions have internation-
al airports. Moreover, southwest provinces bor-
der the Czech Republic, where the epidemic out-
break occurred a little earlier than in Poland and
could be the source of infection for some cases
in Poland. Furthermore, observed differences can
be explained by demographic variations that in-
clude relatively high population density, urban-
ization rate, and number of healthcare facilities
and nursing homes.

According to the ECDC data, the absolute num-
ber of COVID-19 cases and deaths in Poland is sig-
nificantly lower than in western European coun-
tries.’®* Dynamics of the COVID-19 outbreak in
Europe may vary between the countries due to
sociodemographic as well as cultural factors.® In
Poland, compared to other European countries,
strict sanitary interventions (closing borders and
limitations on everyday life and economy with
particular emphasis on the service sector) were
implemented relatively early to reduce the spread
of SARS-CoV-2.?

Clinical characteristics of COVID-19 cases in
different European countries showed that there
are more women with COVID-19 than men.”"
However, men are more likely to die from
COVID-19."% A similar phenomenon was observed
in our study. In Poland, women accounted for
55.7% of all laboratory-confirmed COVID-19 cas-
es and 46.5% of all COVID-19-related deaths.
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Healthcare professionals are at increased risk
for infection (from 10% in Italy'®'7 to 20% in
Spain),” a factor which may explain the higher
infection rate in women. The majority of health-
care workers are women, especially in the field of
nursing. This assumption for Poland is somehow
confirmed by a disproportionately high rate of in-
fected women in the group aged 45 to 55 years.

We can hypothesize that a higher proportion
of deaths among men could be associated with co-
morbidities, including cardiovascular disease, hy-
pertension, and lung disease, which are generally
more widespread in this group.’ This observation
is consistent with the present differences in av-
erage life expectancy between men (73.8 years)
and women (81.7 years) in Poland.

The average age of COVID-19-related deaths
as well as the age distribution of deaths with
the largest proportion of deaths among older
age groups in Poland are also comparable with
other countries.” There were geographical differ-
ences in the number of COVID-19-related deaths
between the provinces, wherein almost two-thirds
of the total number of COVID-19 related deaths
occurred in 3 voivodships

Compared with the epidemiological analy-
sis of the first 1389 COVID-19 cases in Poland,
the proportion of patients aged 20 to 29 years de-
creased,'® which may suggest that at the begin-
ning of the epidemic in Poland, most cases were
imported and related to travel during the winter
break at the universities.®'® The age structure of
COVID-19 cases changes with the subsequent
phase of the epidemic. At the end of the second
month of the SARS-CoV-2 epidemic in Poland,
the highest number of COVID-19 cases was ob-
served in the groups aged 45 to 59 years.

At the same time, the number of COVID-19
cases in the oldest age groups increased, which
may result from the SARS-CoV-2 infection among
residents of nursing homes.

Among all laboratory-confirmed COVID-19
cases in Poland, the highest proportion was re-
lated to quarantined persons who have had close
contact with a probable or confirmed COVID-19
case. Nosocomial transmission is the second most
common setting of SARS-CoV-2 infections in Po-
land. Healthcare workers are at high risk of con-
tracting SARS-CoV-2."" In Italy, more than 17000
healthcare workers had been infected, which ac-
counts for 10% of Italy’s registered infections.'®
In Spain, 20% of confirmed COVID-19 cases are
among healthcare workers.” In Poland, almost
30% of all COVID-19 cases are related to nosoco-
mial transmission, which includes both healthcare
workers and patients visiting hospitals or clinics
before the infection.

In Europe, the highest number of COVID-19
cases related to long-term care facilities and nurs-
ing homes was observed in France (54493 cas-
es including 6517 deaths as of April 14), Spain
(10924 fatal cases as of April 16), and the Unit-
ed Kingdom (1043 fatal cases as of April 12).7
Moreover, in those countries, a high number of



COVID-19-related fatal cases occurred in care
homes. Compared with Western Europe, the pro-
portion of COVID-19 cases related to nursing
homes is relatively low.

This study has several limitations. First,
the presented data were related only to laboratory-
-confirmed COVID-19 cases. It should be assumed
that due to the asymptomatic course of infec-
tion in some patients, the presented statistics
may be underestimated. Second, the number of
laboratory-confirmed COVID-19 cases strongly
correlates with the number of tests performed.
Nevertheless, Poland uses only the RT-PCR test
to confirm COVID-19 cases, which is the only rec-
ommended diagnostic method to confirm SARS-
-CoV-2 infection."? Third, since the epidemic re-
mains on-going, further analysis will be need-
ed to assess how effective the mitigation efforts
have been in stopping the spread of SARS-CoV-2
in Poland. Nevertheless, this is the first compre-
hensive epidemiological analysis of the dynam-
ics of the development of the COVID-19 epidem-
ic in a country from central and eastern Europe.

In conclusion, our data show higher notifica-
tion rates for COVID-19 among women than men
but men are more likely to die from it. The young-
est age groups (0-19 years) are underrepresent-
ed compared with the general population. The no-
tification rate for COVID-19 in Poland among
women aged 45 to 54 years is 2-fold higher than
among men. Limiting nosocomial transmission
is a key challenge in controlling the COVID-19
outbreak in Poland.
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