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Abstract

Objectives: This study aims to detect the SARS-CoV-2
infection prevalence in asymptomatic pregnant women.
Methods: A group of 195 asymptomatic pregnant women
who attended the prenatal care outclinic and to the ob-
stetric emergency department was tested concomitantly for
SARS-CoV-2 by RT-PCR and serological tests.

Results: The virus was detected by RT-PCR in two (1.02%)
cases and 17 (8.71%) patients had antibodies detected by
immunochromatographic tests.

Conclusions: Due to the high risk of this emerging infec-
tion in the health of pregnant women, fetuses and new-
borns, we suggest the universal screening of all pregnant
women admitted to hospital through the combined method
RT-PCR and serological.
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Introduction

The severe acute respiratory syndrome caused by the new
SARS-CoV-2 has victimized millions of people worldwide
since the first case in China in December 2019. This virus is
transmitted mainly via respiratory droplets when near an
infected person, although the transmission can occur by
asymptomatic carrier. Indeed, a systematic review sug-
gested that the real asymptomatic transmission is uncom-
mon, but the pre-symptomatic transmission as the major
reason for its propagation [1].

There are few studies on aspects of viral infection in
pregnant women, as well as the risk of vertical trans-
mission, the fetal and neonatal compromises. However,
reports have shown that pregnant and puerperal women
are more susceptible for complications [2-4]. In this study
we assessed the prevalence of SARS-CoV-2 infection in
asymptomatic pregnant women.

Materials and methods

This is a cohort study carried out from September to October 2020, at
Complexo Hospital de Clinicas da Universidade Federal do Parana
(CHC-UFPR), a tertiary care academic center in South Brazil. The
Institutional Ethical Committee boarding reviewed and approved the
study (CAAE: 35129820.6.0000.0096), and Informed Consent Term
was signed by all participants. Pregnant women were included,
randomly and voluntarily, at any gestational age, who attended the
obstetrics emergency sector and the prenatal care out clinic of high-
risk pregnancy. The patients were invited to participate in the research
after consulting the prenatal appointment or while waiting for emer-
gency care, and, above all, it is important to note that all participants
selected from the emergency room had mild gestational complaints
and were not in labor. The inclusion criteria were: pregnancy at any
gestational age and the absence of COVID-19 symptoms as fever, sore
throat, cough, coryza, headache, diarrhea, anosmia and ageusia. The
exclusion criteria were the previous diagnosis of COVID-19 and the
patient’s refusal to participate. It was collected nasopharyngeal and
oropharyngeal swabs for RT-PCR for SARS-CoV-2, and a serum spec-
imen for serological tests. Samples were sent to the Virology Labora-
tory of the CHC-UFPR, which is certified by the health public
laboratory of Parana State, Brazil.

Detection of SARS-CoV-2 in nasopharyngeal and oropharyngeal
samples was performed by RT-PCR method targeting ORF lab gene
and Nregion gene. Viral RNA isolation was performed by using Biopur
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Viral Nucleic Acid Isolation Kit (Mobius Life Science, Curitiba-Parana,
Brazil) according to the manufacturer’s instructions; Real-time
reverse-transcription PCR was performed by using KIT BIOMOL One-
Step/COVID-19 (Instituto de Biologia Molecular do Parana — IBMP,
Brazil). This assay includes two viral genes ORF 1ab gene and N region
gene SARS-CoV-2 detection according to the manufacturer’s in-
structions, a human endogenous gene was used as target for internal
control.

Serological tests were carried out using lateral flow immuno-
chromatographic assays (LFAs), based on colloidal gold-labeled
immunochromatography (GICA) principle and one-step method
with results obtained within 15 min. The kits detect IgM/IgG anti-
bodies for SARS-CoV-2 (COVID-19 IgG/IgM ECO Test (Ecodiagnostica,
Brazil). The tests were performed at room temperature according to
the manufacturer’s instructions. The recommended sample volume
of 2 pL serum was added to the specimen well on the individual test
cassettes followed by the addition of the buffer (two drops). The
result was read visually after 15 min, by two researchers; in case of
doubt a third one checked it.

The performance of four immunochromatographic tests was
performed for our group, including the ECO test, used in this study.
Our data demonstrate the excellent performance of LFA for the diag-
nosis of definite or probable SARS-CoV-2 infection Eco test IgG
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(sensitivity, 95%; specificity, 99%; positive predictive value (PPV)
95%; negative predictive value (NPV) 100%); IgM (sensitivity, 90%;
specificity, 94%; PPV 89%; NPV 94%) [5].

Those patients with positive test for SARS-CoV-2 were informed to
take the measures following the protocol as isolation, symptoms
developing, prenatal care attendance and implementation of safety
measures during the delivery.

Results and discussion

A total of 195 asymptomatic pregnant women was included
in the study, SARS-CoV-2 infection was detected in two
cases through the RT-PCR method, and 17 patients pre-
sented IgM and IgG antibodies through serological exam-
ination. Of these, 16 had only IgG and one had only IgM
reagent. All patients with reagent serology had a negative
RT-PCR test. Table 1 includes the demographic data of all
patients who presented positive serological test and
SARS-CoV-2 RT-PCR. Therefore, the prevalence of anti-

Table 1: Demographic characteristics of asymptomatic pregnant women with laboratory-confirmed SARS-CoV-2 infection.

Patient Diagnostic Maternal Gestational age at Maternal comorbid conditions Observations Health care
test age, years diagnosis, weeks department
RT-PCR 21 38 None Antenatal clinic
RT-PCR 30 22 None Dichorionic diamniotic  Antenatal clinic
pregnancy
3 IgM 36 36.5 Diabetes Mellitus type Il, obesity Antenatal clinic
4 1gG 37 38.6 Deep Venous Thrombosis Antenatal clinic
5 18G 33 33.4 Pre-existing hypertension, obesity Emergency care
6 1gG 38 39.4 Depression, previous gastrectomy Emergency care
7 1gG 30 38.4 Gestational diabetes mellitus; Antenatal clinic
hypothyroidism
8 18G 29 34.3 Acute toxoplasmosis Antenatal clinic
9 1gG 37 35.1 Hypothyroidism, smoking Antenatal clinic
10 1gG 33 38.1 Nephrolithiasis, recurrent urinary Antenatal clinic
tract infection
11 1gG 35 14.3 Pre-existing hypertension, recur- Antenatal clinic
rent miscarriages
12 18G 45 37 Gestational diabetes mellitus; Antenatal clinic
gestacional hypertension
13 1gG 23 12.6 Pre-existing hypertension Antenatal clinic
14 1gG 29 8.1 Epilepsy, migraine, neph- Antenatal clinic
rolithiasis, hyperemesis
gravidarum
15 1gG 30 39 Fetal pelvicalyceal Antenatal clinic
dilation
16 18G 20 23.2 Asthma Antenatal clinic
17 18G 43 20.2 Gestational diabetes mellitus, Antenatal clinic
syphilis
18 1gG 30 32.1 Monochorionic dia- Antenatal clinic
mniotic pregnancy
19 1gG 33 36.6 Dichorionic diamniotic  Antenatal clinic

pregnancy
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SARS-CoV-2 antibodies in asymptomatic pregnant women
found was 8.71% and the detection of asymptomatic
infection, verified by the “gold standard” RT-PCR meth-
odology, was 1.02%.

Of the two cases diagnosed with infection by the RT-PCR
method, one patient was at gestational age of 38 weeks and
four days, without comorbidities, was admitted at 39 weeks
for labor induction for suspected fetal growth restriction
with estimated fetal weight in the 7th percentile and
abdominal circumference in the 3rd percentile for gesta-
tional age with normal amniotic fluid index, which was later
discarded. She remained asymptomatic during hospitaliza-
tion and underwent cesarean section two days later due to
induction failure, the neonate was born with 3,350 g and
Apgar score of 9 and 10 reported at 1 and 5 min, respectively.
An Italian prospective case control study did not find
an association between pregnancies complicated by
SARS-CoV-2 infection and a higher risk of developing fetal
growth restriction, with no difference in head circumfer-
ence, abdominal circumference, femur length, estimated
fetal weight z scores and pulsatility index of both maternal
and fetal Doppler scans, compared to the group of preg-
nancies not exposed to the virus [6]. The other case was a
diamniotic dichorionic twin pregnancy that showed RT-PCR
reagent at a gestational age of 22 weeks and one day, when
she was asymptomatic and in the following days presented
mild respiratory condition, with evolution to vaginal de-
livery of the first fetus at 32 weeks and four days due to
premature labor, being submitted to cesarean section two
days later for the birth of the second fetus due to failure of
induction, maternal exhaustion and breech presentation
fetus.

The prevalence rates of asymptomatic SARS-CoV-2
infected individuals vary widely between studies. The
proportion of asymptomatic pregnant women among the
total confirmed cases is also variable in the published data:
a Chinese study found a proportion of 23.3% [7], while in
New York hospitals it was 32.6% [8]. A multinational
retrospective cohort study included all pregnant women
with laboratory-confirmed SARS-CoV-2 infection in 22
different countries and found a rate of 24.2% asymptomatic
women [9]. Some studies conducted the universal search
for SARS-CoV-2 by RT-PCR in patients who were hospital-
ized for termination of pregnancy: a Portuguese study
estimated approximately 11% of asymptomatic pregnant
with positive RT-PCR [10]; lower prevalence, of approxi-
mately 2.5%, was observed in two hospitals in Philadelphia
[11], and, similarly, 2.9% in another American study [12].

Most studies on COVID-19 in pregnant women are
performed in symptomatic patients, and are usually pub-
lished as case reports. However, in a national American
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sample of 91,412 infected women, no difference was
observed regarding presence of symptom between preg-
nant and non-pregnant, 97.1 and 96.9%, respectively.
Further, the frequency of symptoms such as coughing
(>50%) and shortness of breath (30%) is also similar, but
pregnant women had less frequent headache, myalgia,
fever, chills and diarrhea [3].

The difference between hospitalized women with
COVID-19 and asymptomatic test-positive women is also
important when considering the association between
SARS-CoV-2 infection and perinatal mortality. The group
with symptoms appears to be more susceptible to mater-
nity and perinatal morbidity and severity [4].

It is important to note that the period in which the data
of this study was collected there was a reduction in the
number of cases detected in the city of Curitiba if compared
with previous periods, as represented in Figure 1, provided
by the Municipal Health Department [13]. This period of
decline in the number of cases influences the prevalence
found in the present study, although the daily number of
active cases of COVID-19 during the study period varied
between 3,000 and 4,800 cases.

Compared to other conventional laboratory tests,
RT-PCR tests are usually valuable at the early stage of
infection, when the viral load is low, and the antibodies
have not yet been built. However, the evaluation of
SARS-CoV-2 RT-PCR sensitivity has been performed in
symptomatic individuals and the best performance pre-
senting higher sensitivity has been obtained around the
third day after symptoms onset [14]. Then, it is important to
highlight that negative results cannot exclude SARS-CoV-2
infection. Although RT-PCR offers many benefits, it has
some limitations: the low sensitivity, low stability and long
turnaround time; besides that, several external factors may
affect RT-PCR testing results accuracy: sampling opera-
tions, specimen source and the performance of detection
kits, with high incidence of false negative diagnosis [14].

Serological tests could identify previous exposure to
the pathogen, and unlike viral RNA, virus-specific anti-
bodies are detected for several weeks to months after
symptom onset. IgM antibodies to SARS-CoV-2 levels could
be detectable in the blood just a few days after initial
infection while the IgG becomes detectable three days from
symptom onset or at least 7-10 days after infection, so
these tests are not applicable for detection of acute infec-
tion. It is estimated that less than 40% of infected in-
dividuals are seropositive (IgM/IgA) in the first seven days,
and there have been reports that those with mild cases of
COVID-19 infection do not produce antibodies [14]. Thus,
the interpretation of these tests and their correlation with
the presence of disease still need to be better evaluated.
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Figure1: Daily number of confirmed active cases of COVID-19 in Curitiba — Brazil from June to October 2020 (based on data published by Health
Curitiba Secretary. https://coronavirus.curitiba.pr.gov.br/painelcovid/).

Although COVID-19 is more contagious when an indi-
vidual is symptomatic, transmission can also occur during
the incubation period of the disease (asymptomatic or pre-
symptomatic period), which has been estimated between 2
and 10 days [15, 16]. The rate of viral transmission by
asymptomatic and pre-symptomatic people can be also
related to the speed and breadth of expansion of the
pandemic by SARS-CoV-2. Therefore, it is essential that
public and institutional policies are established to identify
these individuals.

Early detection and quarantine of asymptomatic pa-
tients is one of the key points for preventing the trans-
mission of SARS-CoV-2. However, a single ideal test for this
screening is difficult to define, as the main tests have
different characteristics and different detection times for
infection. Therefore, a negative RT-PCR result should not
be used as the sole criterion for the treatment or manage-
ment decision of the patient, since it does not exclude the
possibility of COVID-19 infection [17]. There is evidence
that the spread of the virus can still occur at undetectable
levels in the initial and final stages of SARS-CoV-2 infec-
tion, even with negative RT-PCR tests. The sensitivity of the
RT-PCR test can be affected by the period of infection, since
the early and late stages of the infection may not have
sufficient viral load for detection, and may result in false-
negative results [18, 19]. In such cases, serological tests,
such as immunochromatographic tests (lateral flow chro-
matographic assay) or enzyme immunoenzymatic assays

(ELISA), may be important for confirming infection. Thus,
test results should always be interpreted within a broader
context [20].

This study presents some limitations, (a) the point-of-
care test for serological analysis has presented limited
sensitivity and specificity performance, then positive re-
sults should be confirmed, (b) as well limitations of the
reference test RT-PCR, (c) the number of research partici-
pants was limited due to a specific time frame of the study,
which limits some epidemiological conclusions. Further-
more, the disease caused by SARS-CoV-2 is a global public
health emergency, but the data related to the disease are
being organized throughout the pandemic and there are
still several controversies regarding its behavior during
pregnancy and perinatal complications.

However, this study with RT-PCR and serologic
detection for COVID-19, to our knowledge, is the first car-
ried out in Brazil that assessed the prevalence of
SARS-CoV-2 infection in asymptomatic pregnant women.
Since the introduction of this virus in the country, Brazil is
facing an unprecedented spread of this virus, there is a
high community circulation due to, among other factors, a
resistance of the population to adopt the recommended
non-pharmacological measures. In public hospitals in the
country, pregnant women who do not have respiratory
symptoms share rooms with other patients and their new-
borns. Thus, conducting tracking and knowing the preva-
lence in these women is crucial to recommend isolation
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measures when applicable. Above all, an association of
RT-PCR and serological testing increased the prevalence of
asymptomatic pregnant women infected with SARs-CoV-2,
which indicates that a single test may still be insufficient
for the infection diagnosis and for the control of asymp-
tomatic transmission.

Thus, this work can collaborate with new data about
COVID-19 during pregnancy, in such a way that it can guide
the planning of strategies for better management and
measures to contain the spread of the virus, contributing to
the reduction of infection complications in the maternal-
fetal binomial. Due to the high risk of this emerging
infection in the health of pregnant women, fetuses and
newborns, we suggest the universal screening of all preg-
nant women admitted to hospital through the combined
method — RT-PCR and serological.
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