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Abstract
Pregnant women display a higher risk of progression to disease and higher viral loads during infections due to their more
permissive, tolerogenic immune system. However, only few studies have focused on SARS-CoV-2 intrapartum vertical trans-
mission via vaginal secretions or faeces. The aim of this study was to investigate the presence of the virus in vaginal, rectal and
blood specimens from pregnant women characterized by different COVID-19 disease severity. We enrolled 56 SARS-CoV-2-
positive pregnant women, of which 46 (82%) were in the third trimester of pregnancy, 6 (10%) in the second and 4 (7%) in the
first. QPCR was performed to detect the virus in vaginal and rectal swabs and in plasma samples. SARS-CoV-2 was detected in
27% of rectal swabs of pregnant women in the third trimester, while no virus particles were detected in vaginal swabs of the same
patients. Furthermore, only 4% plasma samples tested positive to SARS-CoV-2. No virus was detected in newborn’s nasopha-
ryngeal swabs. Despite the low number of subjects enrolled, our data suggest that, while theoretically possible, intrapartum
vaginal or orofecal SARS-CoV-2 transmission seems to be unlikely.
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Introduction

During the last year, coronavirus disease 2019 (COVID-19)
has become a global issue, proving to be a challenge for the
health system of several countries worldwide. SARS-CoV-2,
the causative agent of COVID-19, mostly spread via respira-
tory droplets from human-to-human, direct contacts or fo-
mites, causing a wide range of clinical outcomes [1]. Despite
the high number of infected individuals worldwide, only few
studies have focused on intrapartum vertical transmission via
vaginal secretions and faeces, and little is known about other
potential routes of transmission.

The aim of this study is to investigate the presence of
SARS-CoV-2 in blood, vaginal and rectal mucosa of pregnant
women, to define whether the SARS-CoV-2 presence in such
specimens has any correlation with the risk of SARS-CoV-2
intrapartum vertical transmission.

Methods

This is a prospective study that includes 56 pregnant women
admitted to the Department of Obstetrics and Gynaecology of
“L. Sacco” University Hospital, Milan (Italy), between
March 7th and April 30th, 2020. All women were enrolled
upon SARS-CoV-2 detection, assessed by real-time PCR on
nasopharyngeal swab. Illness categories were defined based
onNIH guidelines [1]. The protocol was approved by the local
Medical Ethical and Institutional Review Board (Milan, area
1, #154082020). We obtained informed written consent from
the mothers to perform the procedure and analysis, according
to CARE guidelines and in compliance with the Declaration
of Helsinki principles.

Our pregnant population mostly included women in the
third trimester close to delivery (82%), 70% of which had a
vaginal delivery (VB) and 30% a caesarean section (CS). In
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addition, we included 6 (10%) pregnant women in the second
and 4 (7%) in the first trimester. All newborns were appropri-
ate for gestational age and healthy; for each of them, two
nasopharyngeal swabs were performed right after birth and
after 5 days. In addition, all newborns underwent complete
medical evaluation and pharyngeal swab also at day 14 after
birth, and all resulted negative to SARS-CoV-2 and healthy,
as confirmed during the successive follow-up examinations.

Blood samples and vaginal and rectal swabs were collected
at admission, carefully avoiding contaminations. No therapy
was administered at the time of sample collection. Blood was
collected in EDTA, readily transferred to the laboratory for
analysis and immediately processed for plasma separation.
RNA was isolated from all the specimens and tested by real-
time PCR for SARS-CoV-2 as previously described [2].

Results

Overall, the majority of the enrolled subjects in the third trimester
of pregnancy displayed none-to-moderate symptoms (89%—
Table 1). They all were close to delivery and indeed gave birth

soon thereafter. Blood samples were obtained from 41 of these
subjects. SARS-CoV-2was detected by PCRon plasma in 2 cases
(5%). One patient was at 38 weeks of gestation and had a critical
illness with respiratory failure and necessity for urgent CS and
invasive ventilation. The other patient was at 37 weeks of gesta-
tion, and her clinical conditions became worse after vaginal deliv-
ery. She needed oxygen support and sub-intensive care. Vaginal
swabs were collected for 45 subjects in the third trimester of preg-
nancy, and no virus was detected. In parallel, rectal swabs were
collected for 34 patients. Among these, 9 tested positive for
SARS-CoV-2 (27%), including the second above-mentioned pa-
tient with viremia. Forty-five percent of women with a positive
rectal swab had gastroenteric symptoms during hospitalization (di-
arrhoea or nausea/vomit).

No SARS-CoV-2 was detected in any of the samples col-
lected from the subjects in the first or second trimester (data
not shown). All newborns’ nasopharyngeal swabs tested neg-
ative, and they all were healthy (data not shown).

Discussion

In the present study, all the 45 vaginal swabs collected at the
third trimester of pregnancy resulted negative for viral detec-
tion, even in women with severe or critical illness (11%) or
positive viremia (5%). Moreover, all infants’ nasopharyngeal
swabs tested negative for SARS-CoV-2. Thus, our data sug-
gest that the vaginal mucosa is not involved in virus spreading
or replication. As during vaginal delivery, newborns can eas-
ily be contaminated by maternal faeces, which are known to
often contain SARS-CoV-2 [3]; we also tested 34 rectal
swabs. We detected SARS-CoV-2 in 27% of samples; never-
theless, all newborns tested negative upon delivery and at a
later time. Therefore, we could not assess any case of trans-
mission to the newborns through faecal contamination.

While other independent studies reported in utero viral trans-
mission [4, 5], only few of them investigated the presence of
SARS-CoV-2 in vaginal secretions. The majority of the reported
caseswere tested duringmenopause,which is hardly relatablewith
the physiology of such mucosa during pregnancy or the fertile
period. However, all resulted negative for virus RNA detection
[6–9]. Recently, we reported two cases (6% of the study popula-
tion) of plausible in utero vertical transmission demonstrated by
positive newborns’ nasopharyngeal swabs associated with detec-
tion of specific IgM antibodies or viral RNA in umbilical
cord plasma [2]. The vaginal mucosa tested positive for
SARS-CoV-2 in one of these two cases [2]. However,
intrapartum vertical transmission could not be assessed,
since the vertical transmission occurred in utero [2].

Although the number of subjects analysed in this study is
not wide enough to draw firm conclusions, our data suggest
that intrapartum transmission via vaginal secretions or faecal
contamination seems to be unlikely.

Table 1 Maternal and pregnancy outcomes in the study population

III Trimester
n 46

Age, median (range) 32 (22–42)

Mode of delivery

-VB, n (%)
-CS, n (%)

32 (70)
14 (30)

Severity

-Asymptomatic, n (%)
-Mild, n (%)
-Moderate, n (%)
-Severe/critical, n (%)

18 (39)
11 (24)
12 (26)
5 (11)

Therapy

-Antiviral, n (%)
-Antibiotics, n (%)
-Hydroxychloroquine, n (%)
-Oxygen supply, n (%)
-IMV, n (%)

12 (26)
12 (26)
11 (24)
6 (13)
1 (2)

Viremia

-Total, n
-Positive, n (%)

41
2 (5)

Vaginal swab

-Total, n
-Positive, n (%)

45
0 (0)

Rectal swab

-Total, n
-Positive, n (%)

34
9 (27)

VB vaginal birth, CS cesarean section, IMV invasive mechanical
ventilation
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