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Abstract

Objectives: Information on the usefulness of screen-and-
test strategies of pregnant women for severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2) is lacking.
Methods: We retrospectively reviewed the Ljubljana Ma-
ternity Hospital database and searched for pregnant
women, who were admitted to the hospital between March
15 and May 16, 2020, for a planned procedure or hospital-
ization. Their medical records were examined and
SARS-CoV-2 test results were retrieved.
Results: During the two-month period analyzed, there
were a total of 265 scheduled admissions of pregnant
women to our hospital. Two hundred two (76.2%) were
tested for SARS-CoV-2 1 day prior to admission. All tested
negative for SARS-CoV-2 RNA, regardless of having coro-
navirus disease 2019 (COVID-19)-compatible signs or
symptoms (n=28) or not (n=174).
Conclusions: In a population with a low SARS-CoV-2
burden, usefulness of universal testing of pregnant women
before admission to the hospital is limited. We recommend
that obstetric units in regions with low SARS-CoV-2 burden

enforce rational use of personal protective equipment and
diligent screening protocols using targeted questionnaires,
whereas SARS-CoV-2 laboratory testing should be per-
formed only in screen-positives: those with high clinical
suspicion of COVID-19 and/or suspected epidemiological
history.

Keywords: COVID-19; pregnancy; SARS-CoV-2; screen-
and-test.

Introduction

In December 2019, a cluster of cases of pneumonia of un-
known etiology was described in Wuhan, China. Shortly
after, a novel coronavirus, named severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) was identified.
Concerned by the alarming spread and severity of the
SARS-CoV-2 infection, the World Health Organization
(WHO) declared coronavirus disease 2019 (COVID-19)
outbreak as a pandemic on March 11, 2020 [1].

Given the rapid spread of SARS-CoV-2 on a global
scale, it was reasonable to speculate that some pregnant
women could have also been infected. As a result, most
obstetric units introduced some form of SARS-CoV-2
screening in pregnant women before and/or at the time of
delivery. It is not known, however, whether such screening
should also include universal laboratory testing for
SARS-CoV-2. Data from New York City (USA) suggest that
universal testing at the time of delivery could be beneficial,
since up to 14% of asymptomatic pregnant women tested
positive [2]. Usefulness of universal testing, however, al-
ways depends on pre-test probability and much lower
positivity rate in pregnant women have been reported in
populations with lower SARS-CoV-2 infection rates [3].

The first laboratory confirmed case of COVID-19 in
Slovenia was reported on March 4, 2020 [4], followed by
swift increase of new COVID-19 cases. On March 16, 2020,
public transport was shut down and all educational in-
stitutions (preschools, schools, and universities) and
public institutions such as museums, libraries, theatres,
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and sport facilities were closed. Non-essential medical
procedures were cancelled, all non-essential shops and
services were closed, and public gatherings were pro-
hibited. In addition, international travel was restricted and
national borders were completely closed. On March 29,
2020, the populationmobility was further restricted to their
home municipalities with strict police control. On April 1,
2020, our tertiary perinatal center implemented screening
for SARS-CoV-2 in all women scheduled for a planned
admission. Screening consisted of testing all women 1 day
prior to scheduled admission and by using a questionnaire
for identifying COVID-19-compatible signs and symptoms
at the time of admission. Mobility restrictions within the
country were lifted on May 1, 2020, followed by gradual
reopening of health-care and dental services (May 9),
reopening of public transport (May 11), and partial opening
of preschools and schools (May 16). All of this ultimately
led to Slovenia being the first country in Europe to officially
declare the end of the first wave of the epidemic, effective
as of May 31, 2020. As of July 30, 2020, the cumulative
incidence of COVID-19 cases in Slovenia was 101.64 per
100,000 populations [5], which ranks Slovenia among
European countries with the lowest reported COVID-19
burden. The aim of our study was to determine the use-
fulness of universal testing of asymptomatic women
admitted to obstetric units in a population with a low
SARS-CoV-2 burden.

Methods

In the period between April 1, 2020 (two weeks after SARS-CoV-2
epidemic was declared in Slovenia) and May 16, 2020 (1 day after the
SlovenianGovernment officially proclaimed an end to the SARS-CoV-2
epidemic in Slovenia) all pregnant women scheduled for planned
procedures, including planned Caesarean section, induction of labor,
and scheduled hospitalization at the Department of Perinatology,
University Medical Center Ljubljana, Slovenia, were screened for
SARS-CoV-2 infection. Screening consisted of laboratory testing for
SARS-CoV-2 1 day before admission as well as using a questionnaire
survey for identifying COVID-19-compatible signs and symptoms at
the time of admission.

One day before the scheduled admission, womenwere referred to
one of the “COVID-19 entry points” (mostly at the Community Health
Centre Ljubljana), where a nasopharyngeal swab was taken. The
sampleswas tested for the presence of SARS-CoV-2 RNAusing either of
the two real-time reverse-transcription polymerase chain reaction
(RT-PCR)-based approaches: fully automated cobas 6800 SARS-CoV-2
(Roche Molecular Systems, Branchburg, NJ, USA) [6] or LightMix
Modular SARS and Wuhan CoV E-gene assays (TIB Molbiol, Berlin,
Germany), followingmanufacturer’s instructions [7]. Regardless of the
SARS-CoV-2 test result, women were also screened at admission using
detailed questionnaire. Women were specifically asked for any po-
tential recent contacts with SARS-CoV-2-positive persons, history of

traveling and the following signs/symptoms within the previous two
weeks: elevated body temperature, coughing, sneezing, difficulty
breathing, sore throat, diarrhea, vomiting, and loss of smell and taste.
From 9 March 2020 onward, an isolation examination room was
secured for all pregnant women who were screen-positive. A naso-
pharyngeal swab was collected by medical personnel wearing full
personal protective equipment (PPE). Symptomatic women were
provided with necessary medical care and were accommodated in the
isolation room until SARS-CoV-2 RNA test results were received.

Women who were managed at an outpatient department and
women who were admitted for spontaneous labor and delivery were
screened for COVID-19-compatible signs and symptoms at the time of
admission and only symptomatic women were subsequently tested.

Hospital policies recommended universal use of a surgical mask
for clinicians, other healthcare personnel and patients. For patients
without COVID-19-related symptoms, clinicians followed general
protective precautions (e.g., wearing a surgical mask). A visor with
protective cap (or alternative mask IIR, protective cap and protective
glasses), protective coat, extended (sterile) nitrile gloves were used, if
necessary. Medical staff wore PPE during testing of symptomatic pa-
tients and their management until SARS-CoV-2-negative test results
were received and continued to do so if pregnant women tested pos-
itive for SARS-CoV-2 RNA. While working with SARS-CoV-2-positive
pregnant women clinicians, midwifes and other healthcare personnel
used FFP3 masks, protective caps, tight-fitting protective glasses (or
alternative facemasks with filter and cap or VersAflo), water-repellent
coats with cuffs, and extended (sterile) nitrile gloves.

In June 2020, we reviewed the Ljubljana Maternity Hospital
medical database and searched for pregnant women, who were
admitted to the hospital between March 15 and May 16, 2020, for a
scheduled procedure or hospitalization. Their medical records were
examined, and SARS-CoV-2 RNA results were retrieved. In addition,
we reviewed medical records and SARS-CoV-2 RNA test results of
hospitalized obstetric patients who developed symptoms consistent
with a respiratory infection during hospitalization.

This quality improvement project does not meet the definition of
human subject research. Hence, according to Slovenian legislation, a
review by the institutional review/ethical board was not required in
order to analyze the data.

Results

During the period analyzed, there was a total of 4,043
hospitalizations and/or outpatient visits at our center.
There were 265 scheduled admissions and nasopharyngeal
swabs for SARS-CoV-2 RNA testing were obtained in 202
(76.2%) women on the day before their scheduled admis-
sion. At admission, 232 (87.5%) women scheduled for a
procedure/hospitalization presented with no COVID-
19-compatible signs or symptoms. Of these, 174 (75.0%)
were tested for SARS-CoV-2 RNA the day before and none
tested positive.

Of the 33 pregnantwomenwith a planned procedure or
hospitalization, nasopharyngeal swabs were obtained
from 28 women who presented with symptoms suggesting
a respiratory infection (e.g., fever, sore throat, loss of taste

270 Šterbenc et al.: COVID-19 screen-and-test in pregnant women



and smell, fatigue, cough). All of them were negative for
SARS-CoV-2 RNA (Figure 1).

During the study period, seven hospitalized women
developed fever or respiratory symptoms post-partum.
None of them tested positive for SARS-CoV-2 RNA
(Figure 1).

Eight SARS-CoV-2-RNA-positive obstetrical patients
were managed at our institution during the two-month
period analyzed. All of themwere admittedwith previously
laboratory confirmed active COVID-19. All eight women
were regularly monitored at a COVID-19 outpatient unit.
Three women are still pregnant (all became negative for
SARS-CoV-2 RNA in follow-up), whereas five women
delivered vaginally and all newborns were term, normal
weight healthy babies. Only two deliveries needed to be
carried out in a separated COVID-19 labor ward due to a
positive SARS-CoV-2 RNA status at the time of delivery. On
the other hand, three patients that tested positive for
SARS-CoV-2 RNA during pregnancy became SARS-CoV-
2-RNA-negative (e.g., had two consecutive SARS-CoV-2
RNA negative nasopharyngeal swab samples) before
admission to the labor ward, hence no additional precau-
tionary procedures were implemented. No health care
workers that were involved in management of SARS-CoV-
2-positive pregnant women have been infected with
SARS-CoV-2 during the observation period.

Discussion

Between March 15 and May 16, 2020, a total of 1,252 in-
dividuals were newly diagnosedwith COVID-19 in Slovenia
[8]. Nevertheless, progressive and drastic lockdown mea-
sures implemented by the Slovenian government signifi-
cantly impacted the burden of the disease in April andMay
2020. Moreover, a study on a probability-based sample of
the Slovenian population performed in late April 2020

showed a very low prevalence of active COVID-19 in-
fections (2/1,366; prevalence 0.15%, 95% Bayesian confi-
dence interval [CI] 0.03–0.47%) [9]. With a total of 122
deaths as of August 4, the mortality rate of COVID-19 in our
country is estimated at 59.01 per million [10].

The main finding of our study is that universal testing
for SARS-CoV-2 in women admitted for delivery is very
unlikely to be useful in areas/countries with low COVID-19
burden. During the two-month intensive surveillance, we
have not identified a single new SARS-CoV-2-positive case
among asymptomatic and even symptomatic pregnant
women scheduled for a planned procedure at our institu-
tion. In addition, none of the seven patients that developed
symptoms consistent with a respiratory infection during
hospitalization tested positive for SARS-CoV-2 RNA, sug-
gesting infection with other respiratory pathogens. Our
results are in contrast to those by Sutton et al., who re-
ported that approximately 13.5% of asymptomatic women
presenting for childbirth in New York City test positive for
SARS-CoV-2 [2]. Conversely, our findings are more in line
with the data from Southern Connecticut, where a low
prevalence (<3%) of SARS-CoV-2 among asymptomatic
pregnant population was found [11]. Similarly, because
none of the asymptomatic pregnant women tested at the
Cedars-Sinai Medical Center labor and delivery unit (Los
Angeles, USA) were shown to be SARS-CoV-2-positive,
universal SARS-CoV-2 RNA testing of pregnant womenwas
discontinued; however, this may change if local infection
rates increase [3]. Data from Madrid (Spain), one of the
most severely affected European cities, also suggest that
the effectiveness of universal SARS-CoV-2 screening at
admission to labor depends on the current epidemiological
situation in the region [12]. Herraiz et al. found that during
the post-peak period, only 0.5% of asymptomatic pregnant
women tested positive for SARS-CoV-2 RNA at admission to
labor [12]. It is possible that the observed discrepancies are
a result of markedly diverse SARS-CoV-2 incidence rates

Figure 1: The study population.
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across various geographical regions, as well as variations
in basic reproduction number (R0) of SARS-CoV-2 among
different populations due to implementation or lack of
mitigation strategies to contain the epidemic [13].

With limited information on the impact of COVID-19 on
pregnancy as well as perinatal and neonatal outcomes

during the early stages of COVID-19 pandemic [14], initial
shortages of PPE and lack of international consensus
guidelines on management of obstetric patients, each
medical center had to adjust their protocols according to
the national guidance (if applicable). On April 28, 2020,
FIGO (The International Federation of Gynecology and
Obstetrics) and allied partners published global interim
guidance on COVID-19 during pregnancy and puerperium
that includedmanagement guidance for four main settings

of pregnancy, including a) ambulatory antenatal care in
the outpatient clinics; b) management in the setting of the
obstetrical triage; c) intrapartum management; and d)
postpartum management and neonatal care [15]. These
guidelines will be especially useful in case of a worsening
epidemiological situation and potential second epidemic
wave. A universal testing approach for all pregnant women
might indeed identify additional COVID-19 cases, help

determine hospital isolation practices and guide neonatal
care as well as the use of PPE during obstetricmanagement
[2]; however, its practical usefulness in various epidemio-
logical settings remains to be seen. Thus careful balance is
needed in order to prevent psychological burden and over-
testing of this vulnerable population, especially in coun-
tries with a low COVID-19 burden.

Our study has several limitations. We analyzed a rela-
tively short time period (twomonths) and included data from
a single center only. However, our institution is the biggest
tertiary perinatal center in Slovenia, with almost 1/3 of all
deliveries in the country (around 5,500 deliveries per year),
accepting also in utero transfers < 34gestationalweeks aswell
as otherwise high-risk pregnant women from all other
obstetrical units within our country. Despite most probably
being representative, our data still cannot be directly gener-
alized to the whole country. Regardless of having a clear
protocol for management of women scheduled for a planned
procedure or hospitalization, 25.0% (58/232) of eligible
womenwere not tested for SARS-CoV-2, suggesting breach of
protocol occurred in a significant proportion of cases. These
women were mostly admitted to our institution before their
planned date of admission or were tested for SARS-CoV-2 at
another institution. Identifying such inaccuracies is of utmost
importance for successful handling of future COVID-19 out-
breaks in our country.

Conclusions

Results from our two-month SARS-CoV-2 testing of
asymptomatic pregnant women before scheduled admis-
sion suggest little benefit of such approach in areas with
low COVID-19 burden. Instead, diligent questionnaire-
based screening for COVID-19-compatible clinical signs
and symptoms with laboratory testing restricted to screen-
positive women seems a more rational approach in low
prevalence populations. Nevertheless, obstetricians
should closely monitor the national/regional status of
COVID-19 epidemic, as the epidemiological situation may
change abruptly and drastically.
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