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SARS-CoV-2 infection, SARS-CoV-2 was detectable in two vaginal swabs (2/28) and
SARS-CoV-2 antibodies were detected in 1 of 13 women. From 16 days after con-
firmed infection, antibodies were observed in 19 of 21 of women. Antibodies in cord
blood were not detected during the first 16 days after confirmed infection (n = 7).
However, from 26 days, antibodies were present in 16 of 17 cord blood samples of
seropositive mothers. Placental examination in two cases of severe fetal outcomes
preceded by reduced fetal movements revealed SARS-CoV-2 in swabs and severe his-
topathological abnormalities.

Conclusions: SARS-CoV-2 was detected in only 2 of 28 vaginal swabs within 8 days
after confirmed infection in pregnant women. Our data suggest that maternal sero-
conversion occurs between days 8 and 16, whereas antibodies in cord blood of sero-
positive mothers were present in the majority from 26 days after confirmed infection.

Additional data are needed regarding timing of seroconversion for the mother and
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1 | INTRODUCTION

Whether transmission of severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) from mother to child can occur during ma-
ternal infection in pregnancy is still unclear.? Possible mechanisms
of prenatal transmission between mother and child include transpla-
cental transmission and ascending infection from the vagina through
the cervix. Intrapartum and postpartum transmission might happen
through fetal ingestion or aspiration of vaginal and fecal secretions
during vaginal delivery, through respiratory droplets, or through
breastfeeding.! Few studies have detected SARS-CoV-2 in vaginal
secretions.>™® A recent case report from Sweden found evidence of
transplacental transmission of SARS-CoV-2 in gestational week 357

The presence of antibodies in fetal blood might offer protection
of the fetus and child against coronavirus disease 2019 (COVID-19)
during pregnancy, vaginal delivery, and in the neonatal period. One
study showed that the SARS-CoV-2 antibody titer remained stable
from infection in the first trimester until delivery.® Other studies
have examined the presence of SARS-CoV-2 antibodies at delivery
in blood samples from the umbilical cord or the offspring of moth-
ers with COVID-19. Some found anti-SARS-CoV-2 immunoglobulin
G (IgG), others found both immunoglobulin M (IgM) and 1gG.3%1° As
1gG is the only antibody class that significantly crosses the placenta,
findings of IgM in cord blood indicate in utero infection, whereas
IgM in neonates could be caused by either in utero infection or
postnatal infection. Additionally, the time span between maternal
confirmed SARS-CoV-2 and the presence of antibodies in umbilical
cord has been explored. Findings were ambiguous, as in one case
lgG was found in cord blood already 1 day after expected maternal
infection, which is an unusually fast IgG response.® Overall, previous

appearance of antibodies in cord blood.

cohort studies, coronavirus disease 2019, obstetric delivery, placental dysfunction, pregnancy
complications, pregnancy outcome, prospective studies, severe acute respiratory syndrome
coronavirus 2, vertical transmission

Key message

SARS-CoV-2 might be detectable in the vagina up to 8 days
after a positive pharyngeal swab, while antibodies possibly
do not yet protect the neonate. Data are needed regarding
seroconversion for the mother and appearance of antibod-
ies in cord blood.

studies may indicate that the risk of mother-to-child transmission
is increased if the woman delivers less than 1 week from onset of
infection.

The objective of this study was to investigate if SARS-CoV-2
is detectable in vaginal swabs of pregnant women with confirmed
SARS-CoV-2 infection and to study the presence and timing of
SARS-CoV-2 antibodies in maternal and umbilical cord blood.

2 | MATERIAL AND METHODS

We conducted a prospective cohort study entitled the “CareMum
COVID-19 study” from August 20, 2020 to March 1, 2021 at the
Department of Obstetrics and Gynecology, Copenhagen University
Hospital—North Zealand. The hospital has approximately 4000 an-
nual deliveries.

We included pregnant women with confirmed SARS-CoV-2 in-
fection based on a pharyngeal swab positive for SARS-CoV-2. The
women had been tested at a public or private test center or at a
routine test when entering the hospital for admission. During the
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study period, the hospital had a protocol for universal screening of
all patients admitted to the maternity ward or the antepartum clinic
regardless of symptoms. In case of an elective cesarean section the
swab was performed the day before delivery. Women were eligi-
ble if they were to deliver within the study period and were able
to give written and oral informed consent in English or Danish.
Inclusion took place either antepartum at the antenatal clinic or in-
trapartum when women were admitted for delivery. Vaginal swabs
and maternal blood samples were collected from all participants at
the time of inclusion. If included antepartum, the samples were re-
peated intrapartum, when an umbilical cord blood sample was also
taken (Figure 1). Intrapartum, two vaginal swabs were taken—the
first during the initial vaginal examination and the second during the
active phase of delivery or immediately after. Vaginal swabs were
stored at -20°C until analysis (0-30 days, median 5 days). The mater-
nal blood sample was taken just before or immediately after delivery,
and the umbilical cord blood sample was collected immediately after
birth. Blood samples were stored at -80°C until analysis.

In some cases, swabs from the neonate and the placenta, as well
as a placental histopathological examination and one fetal autopsy
were performed on clinical indications (Supporting Information
Table S1). Placental swabs were performed from both the maternal
and the fetal side, and neonatal swabs from the axillary fold, naso-
pharynx, and oropharynx. These samples were not part of the study

protocol and therefore not systematically sampled, but results are

Eligible pregnant women with
confirmed SARS-CoV-2
infection (n = 36)

Non-participants (n = 8)
Excluded:
| Did not and read
+ Danish/English (n = 3)
Did not want to participate (n = 2)
Were not asked due to busyness (n = 3)

Included eligible pregnant
women (n = 28)

Women included antepartum Women included intrapartum
(n =6, Table 3) (n = 22, Table 2)

Antepartum sampled data:
Maternal blood sample (n = 6)2
Vaginal swabs (n = 6)2

[}

Intrapartum sampled data:
Maternal blood sample (n = 28)
Umbilical cord blood sample (n = 25)
Vaginal swabs (n = 27)

)

Samples performed on clinical indications (Table S1):
Neonatal swabs (n = 3)
Placental swabs (n = 4)
Placental histopathology (n = 2)

FIGURE 1 Flowchart of participants and sampled data. Data
sampled antepartum included a maternal blood sample and two
vaginal swabs. Data sampled intrapartum included a maternal blood
sample as well as an umbilical cord blood sample and two vaginal
swabs. In some cases, other samples were performed on clinical
indications. *One woman (participant 28) had three consecutive
samples (both vaginal swabs and blood samples) performed on day
1, 16, and 37 after confirmed SARS-CoV-2 infection resulting in a
total of 8 vaginal swabs and 8 maternal blood samples

described when present. Pharyngeal swabs as well as vaginal and
placental swabs were analyzed by reverse transcription polymerase
chain reaction (RT-PCR) as part of the routine diagnostics (see
Supporting Information Appendix S1, for further information).

Total SARS-CoV-2 antibodies (including IgG and IgM) in maternal
and cord blood samples were analyzed using a qualitative (reactive/
non-reactive) biochemical assay, the VITROS Immunodiagnostic
Product Anti-SARS-CoV-2 Total (CoV2T), developed by Ortho-
Clinical Diagnostics. A test result (S/C = signal for test sample/signal
at cut-off value) of 1.00 or more is considered reactive (ie, positive
for antibodies) and a result below 1.00 is considered non-reactive (ie
negative for antibodies). The assay has been shown to have a speci-
ficity of more than 99% and a sensitivity of 95.3%.!

We obtained demographic and clinical data of participants as
well as non-participants in the “CareMum COVID-19 study” from
the Danish “COVID-19 in pregnancy” database, which contains in-
formation based on medical records on all women with confirmed
SARS-CoV-2 infection during pregnancy in Denmark, as described
elsewhere.}? Case completeness of the database was secured by a
retrospective registry linkage to national databases containing in-
formation on positive SARS-CoV-2 tests. Furthermore, participants
were asked to complete a questionnaire about COVID-19 symptoms
at the time of inclusion.

2.1 | Statistical analyses

Data were analyzed using SPSS version 27 (SPSS Inc.). Categorical
variables are presented as number with percentage and continuous
variables as mean with standard deviation or median with interquar-

tile range as appropriate.

2.2 | Ethical approval

The Regional Committee on Health Research Ethics in the capital
region of Denmark approved the study on May 3, 2020 with an
additional protocol approved November 17, 2020 (H-20028002).
Written informed consent was collected from all participants.
Demographic and clinical data were extracted from the prospective
national observational study “COVID-19 in pregnancy”, approved
by the Danish Patient Safety Authority on April 24, 2020 (reg. no.
31-1521-252) and the regional Data Protection Agency in Region
Zealand on March 23, 2020 (reg. no. REG022-2020).

3 | RESULTS

We included 28 of 36 (77.8%) women with confirmed SARS-CoV-2
infection during pregnancy in the study period. Only four women
tested positive by routine screening when admitted to the ma-
ternity ward for labor, of whom one was asymptomatic. All other
women were tested positive elsewhere. Non-participants (n = 8,



MILBAK ET AL.

TABLE 1 Baseline characteristics (demographic and clinical

presentation)

Maternal age (years)

Pre-pregnancy BMI
(kg/m?)

Current smoker
Parity, nulliparous
Ethnicity, Caucasian

Pre-existing medical
disorders®

Presenting symptoms

Headache
Cough

Sore throat
Nasal congestion
Muscle soreness
Fever

Anosmia
Dyspnea
Diarrhea

Asymptomatic

Participants
(n=28)

30.0 (+4.5)
24.25(20.8; 28.2)

2(71)
11 (39.3)
15(53.6)
7 (25.0)

18 (64.3)
19 (67.9)
16 (57.1)
18 (64.3)
11 (39.3)
16 (57.1)
13(46.4)
7(25.0)

4(14.3)

4(14.3)

Maternal admission due to COVID-19

Medical ward

ICU

Pregnancy complications

Gestational
hypertension

Preeclampsia

Deep venous
thrombosis

Pulmonary embolism

Gestational diabetes

mellitus
Delivery mode
Vaginal delivery

Vaginal, vacuum
extraction

Elective cesarean
section

Acute cesarean
section

Perinatal outcomes

Gestational age (days)

Preterm delivery
(<37° weeks)

Offspring gender
(girl)

Birthweight (Z-score)

3(10.7)

1(3.6)
2(71)

19 (67.9)
1(3.6)

4(14.3)

4(14.3)

280.0

(269.8;285.8)

2(71)

16 (57.1)

-0.10(-0.8;0.5)

Non-participants
(n=8)

30.0 (x7.9)
27.93(20.5; 30.1)

0

3(37.5)
4(50.0)
2(25.0)

1(12.5)

0
1(12.5)

4(50.0)
0

1(12.5)

3(37.5)

269.5

(259.6;280.0)

1(12.5)

4(50.0)

-0.73(-1.7;0.0)

TABLE 1 (Continued)

Non-participants

(n=28) (n=8)
Artery pH <7.1 1(4.5) 0
Apgar (5 min) <7 1(3.6) 0
NICU 3(10.7) 2(25.0)
Neonatal death 1(3.6) 0

Data are presented as mean (+ standard deviation), median
(interquartile range) or proportions (%). For some of the variables,
proportions are changing because of missing data.

BMI, body mass index; ICU, Intensive Care Unit; GA, gestational age;
NICU, Neonatal Intensive Care Unit.

?Essential hypertension (n = 1), Factor V Leiden mutation (n = 1), -
thalassemia (n = 1), hypothyroidism (n = 3), polycystic ovary syndrome
(n = 1), depression (n = 2).

Table 1) were women with confirmed SARS-CoV-2 infection who
gave birth within the study period, but who were not included in
this study for various reasons, eg did not understand Danish/English,
did not want to participate or were not asked because of busyness
(Figure 1). Twenty-two participants (78.6%) were included intrapar-
tum (Table 2), and six participants were included and examined an-
tepartum with samples repeated intrapartum (Table 3). Participants
had confirmed SARS-CoV-2 infection between 25%° and 41** weeks
of gestation and 24 women (85.7%) were symptomatic at the time of
testing. The onset of symptoms was reported from 16 days before
to 3 days after the positive swab. Three participants were not tested
by RT-PCR. Participant 6 was tested by a nasopharyngeal antigen
test, and participants 16 and 18 were tested at private test centers.

Vaginal swabs were obtained from all participants, but one
woman had a vaginal swab only antepartum and not intrapartum.
SARS-CoV-2 was detected in the vaginal swabs of 2 of 28 wom-
en—at 1 and 8 days, respectively, after confirmed SARS-CoV-2 infec-
tion (7.1%). One vaginal swab was inconclusive. No positive vaginal
swabs were found during vaginal delivery, independent of the timing
with regards to onset of symptoms or confirmed SARS-CoV-2 infec-
tion (Tables 2 and 3).

Maternal antibodies were analyzed in all 28 women (Tables 2
and 3). Within 8 days of confirmed SARS-CoV-2 infection, SARS-
CoV-2 antibodies were detected in only one (participant 6, Table 2)
of 13 women (7.7%), whereas antibodies were observed in 19 of
21 (90.5%) women from 16 days or more after confirmed infection
(Tables 2 and 3). Two women had no antibody response in blood
samples at day 57 and 74 days after infection, respectively (partic-
ipants 25 and 26).

Antibodies were analyzed in 25 umbilical cord blood samples.
Antibodies were not detected in umbilical cord blood from pregnan-
cies where the woman delivered within 16 days of confirmed SARS-
CoV-2 infection (n = 7). However, antibodies were detected in 16
of 17 (94.1%) cord blood samples of pregnancies where the woman
was seropositive and delivered from day 26 after infection (Tables 2
and 3). In the time span of 9-25 days after confirmed infection, the
cohort included only one woman; a woman who delivered 16 days
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after confirmed SARS-CoV-2 infection. The test results (S/C) of anti-
bodies in maternal and cord blood at delivery were highly correlated
(Supporting Information Figure S1, R? =0.64, p < 0.001). There was
a positive correlation between the test results (S/C) for antibodies
in cord blood and the number of days from confirmed SARS-CoV-2
infection to delivery (Supporting Information Figure S2, R? = 0.43,
p = 0.002), whereas the correlation between the test result (5/C)
for antibodies in maternal blood and the number of days between
confirmed SARS-CoV-2 infection and delivery was not statistically
significant (Supporting Information Figure $2, R? = 0.20, p = 0.054).
Cord blood samples from three children of 19 seropositive mothers
were without detectable antibodies (15.8%), but the remaining 16

cord blood samples had detectable antibodies.

3.1 | Clinical findings and complications in
pregnancies with SARS-CoV-2 infection

Participant 5 had confirmed SARS-CoV-2 infection at 29! weeks
of gestation. She presented at the antenatal ward at 29*¢ weeks of
gestation with reduced fetal movements and vaginal bleeding. The
neonate was delivered the same day by emergency cesarean section
in response to a pathological cardiotocography (CTG). APGAR score
was 8 after 5 minutes and umbilical cord blood showed respiratory
compensated metabolic acidosis. Microscopic examination of the
placenta showed severe acute and chronic intervillositis with necro-
sis of the trophoblast (Supporting Information Figure S3). The results
of the vaginal swabs were inconclusive. Swabs from the fetal side of
the placenta were positive for SARS-CoV-2. Maternal as well as cord
blood tested negative for SARS-CoV-2 antibodies.

Participant 6 had confirmed SARS-CoV-2 infection at 31*? weeks
of gestation. She presented at the antenatal ward at 32+° weeks of
gestation with a reduction in fetal movements but was discharged
after a normal CTG. At 32*° weeks of gestation she presented with
contractions. The neonate was delivered shortly after by emer-
gency cesarean section because of a preterminal CTG with APGAR
0 after 5 minutes and umbilical cord blood with severe metabolic
acidosis. One hour after delivery, the neonate was declared dead
after a prolonged neonatal resuscitation attempt. Autopsy showed
no malformations, but signs of asphyxia from petechiae and me-
conium aspiration. There was some histological evidence of acute
thymic involution and adrenal stress-related changes, but no signs
of prolonged intrauterine stress or growth restriction. Microscopic
examination of the placenta showed severe abnormality with acute
and chronic intervillositis and abundant perivillous fibrin deposits
comprising 70% of the parenchyma (Supporting Information Figure
S4). SARS-CoV-2 was detected in the vaginal swab at delivery and
in swabs from both the fetal and maternal sides of the placenta.
Neonatal swabs were SARS-CoV-2 negative. The mother tested pos-
itive for SARS-CoV-2 antibodies but umbilical cord blood tested neg-
ative. Blood and urine culture at the time of delivery were negative.

Altogether, SARS-CoV-2 positive swabs from the placenta
and placental examinations with findings of severe fibrin deposit

indicate the involvement of SARS-CoV-2 infection as part of the
pathogenesis. By reference to a systematic classification system, the
above-mentioned cases could be classified as “probable congenital
infections” because the virus was detected by PCR in the placental
swabs from the fetal side of the placenta in neonates delivered by
cesarean section before rupture of membranes.*®

Besides the two severe neonatal cases described, few mater-
nal complications were found (Table 1). Swabs from the neonates
were taken in two cases (participant 3 and 5, Supporting Information
Table S1), neither was positive for SARS-CoV-2. No children had con-
firmed SARS-CoV-2 infection after birth.

4 | DISCUSSION

In this prospective cohort study, we found SARS-CoV-2 in 2 of 28
vaginal swabs up to 8 days after confirmed SARS-CoV-2 infection.
SARS-CoV-2 total antibodies were detected in maternal blood sam-
ples from day 8 and in the majority from 16 days after confirmed
infection. In cord blood, antibodies were detected from 26 days.
Reduced fetal movements combined with abnormal CTG and pla-
cental findings associated with fetal asphyxia were observed in two
cases.

Our study indicates that the neonate is not protected against
infection in the acute phase of maternal SARS-CoV-2 infection, as
between 0 and 25 days (after a positive maternal pharyngeal swab),
there were no SARS-CoV-2 antibodies in cord blood even though
the mother had produced antibodies. However, from 26 days after
confirmed SARS-CoV-2 infection, 94.1% of neonates had antibodies
in cord blood. Other studies have assessed the time span between
maternal SARS-CoV-2 diagnosis and the presence of antibodies in
cord blood. In one study, where antibodies were identified in 11
of 31 cord blood samples, one case had IgG 1 day after maternal
SARS-CoV-2 infection.® However, IgG is usually not detected before
1-2 weeks after acute viral infection and the mother may therefore
have been infected several days before being diagnosed. Another
study found that 11 infants of 83 seropositive mothers (13%) did not
have antibodies in cord blood after a median time of 6 days (inter-
quartile range 0-12 days) from diagnosis to delivery.14 This time span
for detection of antibodies in cord blood is shorter than the 26 days
we report. However, our study only includes one woman giving birth
between days 9 and 25 after confirmed infection. The woman (par-
ticipant 8, Table 2) had positive antibodies, but no antibodies were
detected in cord blood 16 days after confirmed maternal infection.
In accordance with our study, there was a positive correlation be-
tween the levels of maternal and cord-blood 1gG.* In our study, two
cases did not have antibodies in either maternal or umbilical cord
blood (participants 25 and 26). The pharyngeal swab of participant
25 had a low cycle threshold value, but a negative swab 4 days later,
while participant 26 had no symptoms, a pharyngeal swab with a
high cycle threshold value, and a negative swab the day after testing
positive. Possible explanations include either a false-positive swab,
a false-negative antibody test, or that the women did not have an
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antibody response. In three other cases, antibodies were not de-
tected in cord blood of seropositive mothers, which in two of the
cases was possibly due to a short time span from SARS-CoV-2 infec-
tion to delivery (8 and 16 days, respectively).

In contrast to our study, most previous studies report negative
vaginal swabs for SARS-CoV-2.11%718 However, there are reports
of SARS-CoV-2 detected in vaginal swabs (n = 5) in three pregnant
women, indicating that transmission during vaginal delivery hypo-
thetically might be possible, although the risk seems low, and a pos-
itive SARS-CoV-2 PCR does not prove infectious potential.3’6 There
are several potential sources for viral presence in the vagina. The
coronavirus binds to target cells through angiotensin-converting en-
zyme 2 receptors, which are upregulated in vaginal epithelium during
pregnancy, making it possible for the virus to bind.} Alternatively,
it is possible that SARS-CoV-2 is detected because of exudation
from the bloodstream rather than release from the epithelium itself.
Detection of SARS-CoV-2 in the vagina could also be due to fecal or
seminal contamination.?° Previous studies have also reported posi-
tive placental swabs, indicating a potential viral spread either as an
ascending infection or through the bloodstream (n = 5).3%%2?! Other
studies have demonstrated SARS-CoV-2 in neonatal swabs of chil-
dren born to women with symptoms of COVID-19,*>1%?22% which
we did not find. The clinical implications of positive vaginal swabs for
SARS-CoV-2 in pregnancy need further investigation.

The adverse fetal outcomes of participants 5 and 6 in our
study are similar to a case of suspected transplacental transmis-
sion of SARS-CoV-2 from Sweden, where a woman with a 3-day
history of COVID-19 presented with reduced fetal movements at
34 weeks of gestation.” After an emergency cesarean section
for a pathological CTG, the mother and child were separated.
Placental pathology was similar to the findings in our study as well
as other studies examining placentas from women with confirmed
SARS-CoV-2 infection.*”?427 Authors concluded that the neo-
nate had suffered from transient asphyxia attributed to intrauter-
ine hypoxia secondary to placental dysfunction. The case from
Sweden and others, as well as participants 5 and 6 in our study,
highlight that reduced fetal movements should always be handled
with concern and that women should seek immediate care at any
such occurrence.*’”

The study has several strengths, including the prospective design.
Furthermore, participants were compared with all non-participants
by a retrospective registry linkage, enabling us to examine whether
participants were representative of all pregnant women with con-
firmed SARS-CoV-2 infection at the index hospital during the study
period. Additionally, tests for SARS-CoV-2 in Denmark are free of
charge and performed at public test centers reporting the results
to national databases, which may reduce the number of undetected
cases. Finally, we used a serological assay with a high diagnostic ac-
curacy with a sensitivity of 95.3% and a specificity of 100%.!

The study also has limitations. We included 77.8% of eligible
women and had a small sample size, although larger than some pre-
vious studies examining vaginal swabs.}”*® As a result of the small

sample size, the study includes a limited number of blood samples,

covering only fragments of the period after confirmation of the
SARS-CoV-2 infection. We can therefore not conclude on the exact
timing of seroconversion, but only estimate a time span for serocon-
version as well as the appearance of antibodies in cord blood.

Most vaginal swabs were kept at ~20°C until analysis, possibly
causing a deterioration of SARS-CoV-2 RNA during storage, de-
creasing our ability to detect SARS-CoV-2 in the vaginal samples.
However, a previous study found that SARS-CoV-2 RNA was stable
when stored at -20°C for up to 84 days.28 Lack of infection status
from the participants’ partners is also a limitation, as it is not fully
evaluated whether SARS-CoV-2 can be transmitted through semen
and cause detection of SARS-CoV-2 in the vagina.?° We measured
total SARS-CoV-2 antibodies and therefore were not able to dis-
criminate between IgG and IgM. However, for an individual, specific
SARS-CoV-2 IgG/IgM assays may be difficult to interpret because
of a significant variation in the IgM and IgG antibody response to
SARS-CoV-2. Hence, measuring total antibodies improves sensitiv-
ity.2?%% The assay used in this study targets the spike protein, and
the presence of spike protein antibodies is indicative of either previ-
ous infection or vaccination.®! In this study none of the women had
been vaccinated; consequently, a positive antibody test indicates
previous infection. Although nucleoprotein antibodies are known
to be more abundant compared with spike protein antibodies and
so assays targeting nucleoprotein may be more sensitive for ear-
lier detection of infection, anti-nucleoprotein antibody responses
have been found to wane in the post infection phase in contrast
to anti-spike protein antibody responses.30 Further, concerns have
been raised about the specificity of the use of nucleoprotein for
serological assays due to homology with nucleoproteins of other
coronaviruses.®? This is particularly important in a low-incidence
population such as in the present study. Three participants were not
tested by pharyngeal RT-PCR (one by an antigen test and two at
private test centers), so exact details about analysis methods are
lacking. However, these three participants were positive for SARS-
CoV-2 antibodies, confirming previous infection. Finally, neonatal
and placental examinations were not systematically collected and
were only performed on clinical indications, limiting the generaliz-
ability of these results.

In large cohort studies, the overall risk of severe neonatal out-
comes as well as neonatal infection related to maternal SARS-CoV-2
infection seems low, however, a recent paper reports increased rates
of fetal death, preterm birth, preeclampsia, emergency cesarean de-
livery, and other adverse maternal and neonatal outcomes.*® High-
quality evidence syntheses of comparative studies as well as studies
describing detailed clinical observations from cases with adverse
outcomes are needed to guide future clinical decisions in pregnan-
cies complicated by COVID-19.%*

5 | CONCLUSION

In pregnant women with confirmed SARS-CoV-2, virus was detected
in only 2 of 28 vaginal swabs within 8 days after confirmed infection.
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Our data suggest that maternal seroconversion occurs between days
8 and 16 after confirmed infection, whereas antibodies in cord blood
of seropositive mothers were present in the majority from 26 days
after confirmed infection. Data are still needed regarding timing of
seroconversion for the mother and appearance of antibodies in cord
blood. Also, the clinical implications of SARS-CoV-2 in the vagina
need further evaluation.
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