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 Background: Between April and September 2020, there were <10 000 reported cases of COVID-19 in the Masovia district, 
Poland, and <1000 new cases daily in Poland. During this period, all new hospital admissions to a maternity 
unit of a teaching hospital in Warsaw were screened for the COVID-19 infection. This retrospective study pres-
ents the findings from the reverse transcription-polymerase chain reaction (RT-PCR) test for COVID-19.

 Material/Methods: This study included 838 women admitted for delivery between April 20 and September 20, 2020. All the ad-
mitted women were assigned to a low-risk or a high-risk group for COVID-19 and underwent RT-PCR nasopha-
ryngeal swab tests (GeneFinder™-COVID-19-Plus-RealAmpKit. OSANG Healthcare Co., Ltd., Gyeonggi-do, Korea) 
for COVID-19. The testing protocol included repeated testing in case of inconclusive results or negative results 
in the symptomatic patients. The maternal and neonatal data from these cases were collected and analyzed.

 Results: All of the 838 women tested negative for COVID-19. Two women (0.24%) were classified as high risk for 
COVID-19. For 4 (0.48%) women, the results were initially inconclusive and negative when repeated. One hun-
dred and eighty-one (21.5%) women presented with comorbidities, and 60 (7.2%) women were ³40 years old.

 Conclusions: The findings from this study show that between April and September 2020, there were no cases of COVID-19 
infections at the maternity unit of a teaching hospital in Warsaw, Poland. However, the infection rates for 
COVID-19 across Europe continue to change. Testing protocols have been developed and established for all 
hospital admissions and it is anticipated that testing methods will become more rapid and accurate.
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Background

As the spread of the coronavirus disease 2019 (COVID-19) 
caused by the severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) has reached pandemic status, the devel-
opment of effective screening strategies, including those for 
pregnant women, have challenged health systems globally. A 
large proportion of COVID-19-positive pregnant women are as-
ymptomatic [1-3]. Most pregnant women with COVID-19 do 
not have serious morbidities and the most common compli-
cation is preterm delivery [4-6]. However, the status of preg-
nant women can progress rapidly from being asymptomatic 
to having a severe COVID-19 infection during the course of 
the delivery [7], and several studies show maternal mortality 
related to COVID-19 [8-10].

COVID-19 can be transmitted by both symptomatic and asymp-
tomatic patients [11,12]. The identification of the virus carri-
ers is an important part of the strategy to limit the pandemic, 
and justifies the universal screening of pregnant women ad-
mitted to hospitals for delivery. The aim of universal screen-
ing for COVID-19 in pregnant women admitted to the hospital 
is to prevent or at least reduce the transmission of the virus 
to the other patients, neonates, and medical staff [1,2,13,14]. 
The pregnant women diagnosed with COVID-19 can be isolated 
and treated according to the recommended medical protocols 
[13,15,16], and safety measures can be implemented, includ-
ing the use of the recommended protective equipment [17]. 
The universal screening of pregnant women reflects the epi-
demic status of the general population [1]. Routine screening 
with nasopharyngeal swabs is mostly accepted; however, it 
can be declined by some patients, mainly due to the discom-
fort experienced during sampling [18].

Globally, the results of universal screening for COVID-19 in 
pregnant women hospitalized in labor have shown the inci-
dence of patients who tested positive for COVID-19 to be be-
tween <1% to 19.8%, with the highest rates reported in New 
York City (USA) in March and April 2020 [1,2,19-23]. European 
studies revealed the COVID-19-positive cases in women admit-
ted for delivery to be £1% in Italy and Spain, 3.9% in London 
(United Kingdom), and 11.7% in Portugal [3,19-22]. In the 
study from New York City, 87.9% of cases were asymptom-
atic [2]. A recent study showed that the active questioning 
of patients can lower the rate of asymptomatic patients to 
43.2% [1]. The recommendations by the World Association of 
Perinatal Medicine for the clinical management of COVID-19 
include universal screening for COVID-19 in women admitted 
for delivery, especially in the high-prevalence areas [13]. This 
approach is confirmed by other authors, particularly in con-
sideration of the significant percentage of asymptomatic pa-
tients who test positive for COVID-19 [1,14,16]. However, there 
are no clear recommendations about universal screening for 

the low-prevalence COVID-19 populations. Therefore, before 
deciding to implement universal testing, an estimation of the 
local needs-resources balance is advised [13-15].

The detection of COVID-19 ribonucleic acid on the nasopha-
ryngeal swabs or other respiratory-tract specimens using the 
reverse transcription-polymerase chain reaction (RT-PCR) test, 
with an estimated sensitivity of 89% and specificity of 99%, 
is the criterion standard for the direct diagnosis of an active 
COVID-19 infection [12,24]. The optimal timing of an RT-PCR 
COVID-19 test with nasopharyngeal swabs begins 2 days after 
the infection and lasts until negativization, with the positivity 
peak at 7 days to 10 days after the onset of symptoms [12]. 
However, there are limitations of the RT-PCR COVID-19 test re-
lated to the false-positive and false-negative results [24]. The 
false-negative results of RT-PCR COVID-19 testing can be caused 
by low amounts of the sample, improper conservation during 
storage or transport, and the presence of inhibitors or virus 
mutations in the investigated territories [12]. Reports can show 
symptomatic patients with negative baseline results for the RT-
PCR COVID-19 tests and subsequent positive results [25,26]. A 
study showed 15/70 (21.4%) patients from the general popu-
lation with moderate or mild symptoms of COVID-19 required 
3 tests before getting a positive result, and for 1 (1.4%) pa-
tient, 45 days passed after the onset of the symptoms before 
the test showed a positive RT-PCR result [25]. Other disadvan-
tages of the RT-PCR COVID-19 test include its cost, the need 
for infrastructure and qualified staff, and the risk of incorrect 
sampling and transportation [12,24]. Nevertheless, due to its 
high sensitivity and specificity, the RT-PCR COVID-19 test re-
mains the criterion standard for the direct diagnosis of symp-
tomatic and asymptomatic patients.

To have a confirmed positive PCR test for the SARS virus, the 
World Health Organization (WHO) requires 2 samples collect-
ed from an individual at 1 time, or samples collected from 
the individual 2 or more times on 2 or more days, or different 
assays run on the same sample, or repeated PCR testing on 
the same sample [27]. Repeated testing is recommended in 
case of a negative result for the RT-PCR COVID-19 test in pa-
tients who meet the clinical criteria for COVID-19, including 
serum collection for antibody detection with a serological as-
say in the acute phase, and 2-4 weeks later in case of a per-
sistent negative RT-PCR COVID-19 result [24]. According to the 
International Society of Infectious Disease in Obstetrics and 
Gynecology (ISIDOG), pregnant women are considered to be 
at high risk for COVID-19 and a low threshold for RT-PCR test-
ing is advised [16]. ISIDOG recommends a repeat of the test 
in 24 hours in case of a negative result in patients suspicious 
for COVID-19 [16].

Between April and September 2020, there were <10 000 re-
ported cases of COVID-19 in Warsaw, Masovia District, Poland, 
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and <1000 new cases daily in Poland. During this time, all new 
hospital admissions were screened for COVID-19. This retro-
spective study presents the findings from the RT-PCR testing 
for COVID-19 for all pregnant women admitted to the mater-
nity unit of a teaching hospital in Warsaw, Poland between 
April and September 2020.

Material and Methods

This retrospective cohort study was conducted at the Institute 
of Mother and Child, Warsaw, Poland, a teaching hospital 
with nearly 2000 deliveries per year at the maternity unit. 
The subjects for the present study were 838 consecutive un-
selected pregnant women, admitted between April 20, 2020 
and September 20, 2020 for delivery. They were all tested for 
COVID-19. At admission the women were divided into 2 groups 
(the low-risk group and the high-risk group) based on the pres-
ence or absence of the following symptoms: body tempera-
ture >38°C, cough, dyspnea, and anosmia or ageusia in later 
testing. If any 1 of these symptoms was present, the woman 
was considered at high risk of COVID-19. If there was history 
of contact with a COVID-19-positive person, then the wom-
an was considered at high risk of COVID-19, regardless of the 
symptoms. The women in the high-risk group for COVID-19 
were isolated and treated following the safety measures from 
the guidelines and recommendations [15,17] until the results 
of the RT-PCR nasopharyngeal swab test were available.

All the admitted women had an RT-PCR nasopharyngeal swab 
(GeneFinder™-COVID-19-Plus-RealAmpKit, OSANG Healthcare 
Co., Ltd, Gyeonggi-do, Korea) collected, stored, and transport-
ed according to the manufacturer’s instructions [28] and WHO 
guidelines [29,30]. The samples were sent to a certified ex-
ternal laboratory (ALAB Laboratoria, Warsaw, Poland). The re-
sults of the tests were available within 48 hours. The labo-
ratory data were collected and identified using the patients’ 
first name, family name, and national identification number 
or an individual sample number on a dedicated web platform 
requiring an access code and a password. For the present 
study, the results of the tests were collected by 1 of the au-
thors (MS). The testing protocol implied repeated testing in 
case of an inconclusive result or a negative result in symptom-
atic patients, according to the WHO and ISIDOG recommenda-
tions [16,24]. The maternal and neonatal data were collected 
from the hospital documents and database. The parameters 
noted were maternal age, gestational age at the time of de-
livery, mode of the delivery, maternal BMI (body mass index), 
5-minute Apgar score, and birth weight of the delivered neo-
nate. The maternal pre-pregnancy- or pregnancy-related co-
morbidities noted were diabetes, hypertension, obesity, asth-
ma, mucoviscidosis, heart disease, hypothyroidism, and the 
human immunodeficiency virus.

At the time of the present study, there were social restrictions 
implemented by the Polish government, with a lockdown from 
March 20 to May 30, 2020. The first COVID-19-positive patient 
in Poland was confirmed on March 4, 2020 [31]. Since then, the 
total number of positive COVID-19 cases and COVID-19-related 
deaths in Poland until the end of the study (September 20, 
2020) were 78 330 and 2282, respectively [31]. The total num-
ber of COVID-19-positive cases and COVID-19-related deaths 
in Poland during the study duration were 69 647 and 1918, 
respectively [31]. The first day the number of new COVID-19 
positive cases in Poland reached 1000 (1002 cases) was the 
last day of the present study (September 20, 2020) [31]. The 
rate of positive COVID-19 cases per 100 000 people in Poland 
on April 20, 2020 and September 20, 2020 were 2538 and 20 
963, respectively [32]. In the Masovia district, the numbers of 
positive COVID-19 cases per 100 000 people on April 20, 2020 
and September 20, 2020 were 3757 and 20 550, respective-
ly [32]. Since the beginning of the lockdown, pregnant women 
in Poland were strongly advised to stay home and avoid visit-
ing healthcare facilities except for emergencies and essential 
medical visits (eg, first trimester screening). After the end of 
the lockdown, a number of social restrictions remained man-
datory in Poland, especially social distancing and the wearing 
of masks in public places.

Statistical Analysis

A descriptive statistical analysis was performed, using absolute 
frequencies (percentages) and means (standard deviations). 
As no positive cases were found in the study, a comparative 
analysis could not be performed. The calculations were per-
formed using Excel 2011 for Mac, Version 14.7.3 (Microsoft 
Corporation, Redmond, USA).

This study was evaluated and approved by the Ethics Committee 
of the Institute of Mother and Child, Warsaw, Poland. Written 
informed consent from the pregnant women was waived by 
the Ethics Committee for this retrospective analysis.

Results

All 838 women tested during this study showed a negative 
result on the RT-PCR test (Table 1). At admission, 2 women 
(0.24%) were evaluated as high risk for COVID-19 and were 
isolated until the negative results of their tests were available. 
One of these 2 women considered at high risk was 25 years old 
and in her third pregnancy (30.2 weeks). She presented with a 
high temperature (39.4°C) and oligohydramnios. She did not 
complain of cough or dyspnea. The fetal heart rate was 180 
beats per minute. Her C-reactive protein was 184 mg/L. She 
was suspected to have an intrauterine infection and was ad-
ministered intravenous ampicillin (2.0 g initially and then 1.0 g 
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every 4 hours). She had a cesarean section on the same day 
as her hospital admission because of a suspected intrauterine 
infection. She delivered a male neonate, with a birth weight 
of 1270 g and a 5-minute Apgar score of 8. He was intubated 
on the same day for 4 days and required intensive care as he 
had neonatal respiratory distress without any symptoms of in-
fection. Her temperature returned to normal the next day, and 
she was discharged on day 4 in good condition. The neonate 
was discharged after 13 weeks and 4 days of hospitalization.

The second woman considered at high risk for COVID-19 was 36 
years old and in her third pregnancy (37.3 weeks). She present-
ed with a cough and a history of contact with a family member 
who had tested positive for COVID-19. She did not have fever 
or dyspnea and her C-reactive protein was 13.9 mg/L. She had 
a vaginal delivery on the day of her admission and gave birth 
to a healthy male neonate weighing 3210 g with a 5-minute 
Apgar score of 10. She was discharged in good condition on 
the same day at her own request. All the other women were 
non-symptomatic during their hospitalization. For 4 (0.48%) 
women, the results of the initial RT-PCR tests were inconclusive 
and were negative when the test was repeated after 48 hours.

The characteristics of all the women are shown in Table 2. 
There were 60 (7.2%) women aged ³40 years. Sixty-four (7.6%) 
women had premature deliveries, 354 (42.2%) women had 
cesarean sections, and 419 (50.0%) women delivered for the 
first time. One hundred and eighty-one (21.5%) women had 
comorbidities; the most common were gestational diabetes 
120 (14.3%), followed by pregnancy-induced hypertension 25 

(3.0%). Two hundred and twenty-four (26.7%) women were 
obese, including class II and class III obesity in 40 (4.8%) and 
16 (1.9%) women, respectively (Table 1).

Discussion

This is one of the first studies showing the results of the routine 
RT-PCR test for COVID-19 in pregnant women admitted for de-
livery at a teaching hospital’s maternity unit in Eastern Europe, 
at a time of low incidence of the virus in the general population.

None of the 838 women admitted for delivery in this study (April 
to September 2020) tested positive for COVID-19. Other studies 
showed the rate of COVID-19-positive pregnant women ranging 
from <1% to 19.8% [1-3,19-23]. Sutton et al reported that 33/215 
(15.4%) women admitted for delivery in New York City were posi-
tive for COVID-19 in March and April 2020 [2]. During the 2 weeks 
of their observation, there were 85 056 new positive COVID-19 
cases and 5037 COVID-19-related deaths in the general population 

Investigated	variable n (%)

COVID-19-positive  0 (0.0)

High-risk of COVID-19  2 (0.24)

Inconclusive results  4 (0.48)

No comorbidities  657 (78.4)

Gestational diabetes  120 (14.3) 

Pregestational diabetes  2 (0.2)

Pregnancy-induced hypertension  25 (3.0)

Pre-pregnancy hypertension  9 (1.1)

Other*  25 (3.0)

Obesity (BMI ³30)  224 (26.7)

Obesity class II (BMI 35.0-39.9)  40 (4.8)

Obesity class III (BMI ³40)  16 (1.9)

Table 1.  Results of the routine reverse transcription-polymerase 
chain reaction test screening and the comorbidities in 
the 838 women admitted for labor.

* Hypothyroidism, asthma, mucoviscidosis, human 
immunodeficiency virus. BMI – body mass index.

Maternal characteristics (n=838)

Maternal age* (years) 32.3±4.9

Maternal age ³40 years (n) %  60 (7.2)

Maternal age ³45 years (n) %  2 (0.2)

Gestational age at delivery ³37 weeks (n)%  774 (92.4)

Gestational age at delivery 32-36.6 weeks 
(n) %

 47 (5.6)

Gestational age at delivery <32 weeks (n) %  17 (2.0)

Primiparas (n) %  419 (50.0)

Cesarean deliveries (n) %  354 (42.2)

Multiple pregnancies (n) %  27 (3.2)

Maternal body mass index at admission* 28.0±4.3

Neonatal characteristics (n=865)

Birth weight* (g) 3342±583

Birth weight ³2500 g (n)%  812 (93.9)

Birth weight 1500-2499 g (n)%  41 (4.7)

Birth weight <1500 g (n)%  12 (1.4)

5-minute Apgar score ³8 (n)%  850 (98.2)

5-minute Apgar score 4-7 (n)%  11 (1.3)

5-minute Apgar score £3 (n)%  4 (0.5)

Table 2.  Maternal and neonatal characteristics of the study 
subjects.

* Values are mean±standard deviation.
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in New York City [33]. Other cities in the USA with a lower inci-
dence of COVID-19 in the general population showed much low-
er rates of COVID-19 in pregnant women [34,35]. In Europe, high 
rates (11.7%) of positive COVID-19 pregnant women were report-
ed from the most affected regions of Portugal during the nation-
al lockdown [3]. The total number of positive COVID-19 cases in 
Poland until the end of our study was 78 330, and the first day 
that the number of new positive COVID-19 cases in Poland reached 
1000 (1002 cases) was the last day of observation (September 
20, 2020) for this study [31]. For most of the present study dura-
tion, the rates of positive COVID-19 cases in the general popula-
tion per 100 000 people in Poland and the Masovia district were 
below 200, reaching this number on September 16, 2020 and 
September 18, 2020, respectively. The results of our study corre-
spond with the findings from Slovenia, where they found no posi-
tive COVID-19 cases in 202 pregnant women between March and 
May 2020 [36]. In another European study, Herraiz et al [19] com-
pared the results of universal screening for COVID-19 in women 
admitted for delivery in Madrid with the other studies from Italy 
and USA. They concluded that the incidence of positive COVID-19 
cases in pregnant women corresponds mostly to the incidence of 
COVID-19 in the general population. A positive correlation was 
reported between the daily rate of positive COVID-19 cases in a 
maternity ward and the daily incidence of COVID-19 in the gen-
eral population of an investigated area [1].

In the present study, the RT-PCR nasopharyngeal swab test for 
COVID-19 used for routine screening, in compliance with the 
manufacturer’s instructions [28] and WHO guidelines [29] with 
its high specificity and sensitivity, was an advantage [37]. The 
disadvantage was the time (up to 48 hours) required to ob-
tain the results as the samples were sent to an external labo-
ratory used by a number of public and private health facilities 
in Warsaw. Soon after the screening had started, it became 
clear that some of the patients could have the results of their 
tests while they were on the way home. This was particularly 
true in cases where repeated testing was needed. As the re-
sults were ready within 48 hours, patients scheduled for elec-
tive cesarean sections or induction of labor were tested in our 
maternity unit 48 hours before admission, so the results were 
available at the time of their admission. The acceptance of the 
results of the testing done within 48 hours before admission 
was presented in other publications [1]. Our study protocol in-
cluded repeated testing in 24 hours for symptomatic women 
with negative results, and repeated testing in 48 hours for as-
ymptomatic women with inconclusive results, as suggested by 
the ISIDOG and WHO recommendations [16,24]. In this study, 
we repeated the test for the 4 patients whose initial results 
were inconclusive and their repeated tests showed negative 
results. Of the 2 symptomatic women, neither underwent re-
peated testing. The woman diagnosed with the intrauterine in-
fection had symptoms that resolved quickly after the cesarean 
section and the first RT-PCR nasopharyngeal swab test had a 

negative result. Therefore, no repeated testing was performed. 
The second woman left hospital at her own request soon af-
ter a vaginal delivery, on the day of admission.

In this study, none of the subjects refused testing. Kernberg et al 
tested 223 asymptomatic women 3-5 days before or on admis-
sion to the labor unit using the RT-PCR nasopharyngeal swab 
test for COVID-19 and found that 17% of women declined test-
ing, mostly because of the discomfort during testing [18]. As the 
screening progressed in our institution, we noticed that patient 
discomfort during testing was an issue; however, we did not in-
clude this parameter in the study protocol. Another reason, report-
ed by Kernberg et al, for refusing testing was the apprehension 
that the positive results in asymptomatic pregnant women could 
result in a separation from their babies and/or their families [18].

The results of our study support that the incidence of COVID-19 
in pregnant women is related to its incidence in the general 
population. As the substantial proportion of COVID-19-positive 
pregnant carriers of the virus are asymptomatic or do not men-
tion any symptoms on admission [1,2,34], routine screening 
of all women admitted for delivery could be useful in limiting 
the spread of the virus. This is acknowledged in a number of 
recommendations [13-16]. However, this approach is benefi-
cial when the number of positive COVID-19 cases in the gener-
al population is large enough to be reflected in the population 
of pregnant women admitted to hospitals. Whether there is a 
cutoff related to the number of daily new cases of COVID-19 or 
to the rate of COVID-19 per 100 000 people in the general pop-
ulation needs further research. As the rates of COVID-19 cas-
es change with time and populations [38], a flexible approach 
to universal testing for the virus would be favorable for both 
the patients in need and the overloaded healthcare systems.

Conclusions

The findings from this study showed that between April and 
September 2020, there were no cases of COVID-19 infections 
at the teaching hospital’s maternity unit in Warsaw, Poland. 
However, the infection rates for COVID-19 across Europe contin-
ue to change. The establishment of universal testing protocols 
for all hospital admissions have now been developed and it is 
hoped that testing methods will become more rapid and accurate.
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