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Abstract

In obstetrics, the maternal immune system plays a critical role in the estab-
lishment and maintenance of a healthy pregnancy. The immune response of
the placenta plays important role in determining a maternal vulnerability to-
ward infectious diseases. The various adverse outcome, ranging from preterm
birth, injury to the fetal brain cortex and fetal death are all documented in in-
fected neonates. In obstetrics, viral infections can be either transmitted through
the in-utero, intrapartum, and postpartum periods. Nevertheless, with the re-
cent pandemic of coronavirus and some documented cases of a positively in-
fected neonate, it is becoming more apparent that the mode of transmission
of coronavirus during pregnancy needs to be better understood. This review
focuses on revealing the possible modes of transmission of the coronavirus in
obstetrics.
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1. Introduction

Coronavirus is a virus that is structurally covered by a protein shell and inside it
contains RNA that is specific to coronavirus. This virus is also known as SARS-
COV-2. Genetically it is reported to be similar to the SARS variant that caused
an outbreak in 2002, the only difference is the RNA inside them [1]. It is well
known that, viruses need host cells to reproduce and keep dividing. The Coro-

navirus was reported to spread through cough, sneeze, or speech also, through
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prolonged unprotected contact with an infected person [2]. The vast majority of
research on this virus is fast changing, the known facts and properties of the vi-
rus. Recent research reported that the virus can survive on a surface for up to 3
days and that social distancing can decrease the level of transmission [3]. The
incubation period of this virus is reported to extend from 2 - 14 days [1], with
the Virus starting to shed in 20 days or up to a maximum of 37 days. It affects
both males and females with the median affected age range at 59 years. The most
common classic symptoms are fever, cough, and shortness of breath. It can also
present with emergency symptoms such as trouble breathing, persistent pain in
the chest, confusion, or bluish lips and face [4].

To date, not much is known about coronavirus in obstetrics. However, it has
been reported that coronavirus can be transmitted vertically in obstetrics [5].
Vertical transmission is a process by which an infected mother passes the virus
to her fetus. There are still controversies about the possibility. Some of the lite-
rature showed that most of the infants that have been born to women who have
coronavirus have tested negative [6]. However, other researchers have reported
that the amniotic fluids, cord blood, and breast milk of infected women have
been shown to contain coronaviruses [7].

From the literature, only a few studies showed that coronavirus can cause mis-
carriage [8]. Again, there are mixed data regarding the risk of birth defects in the
setting of maternal fever. Consistently, during the coronavirus pandemic, there
were no increases in birth defects or miscarriage to the mothers who were in-
fected. In obstetrics, vertical transmission of coronavirus is reported to be through

in utero, intrapartum or postpartum transmission [9] (Figure 1).

2. In Utero Transmission of Coronavirus

The in utero transmission can occur when the fetus swallows the amniotic fluids
that have viral particles, or when the mother has severe coronavirus infection
resulting in severe viremia. The infected blood enters the fetus via the placenta.
It has been reported that the route of transmission is the placenta and amniotic
membranes [10]. These membranes are reported to have a large surface area that
is very close to the maternal decidual and can also serve as a conduit for trans-
mission from the maternal side to the fetus [10] [11].

It has been reported that, the coronavirus binds to the human Angiotensin-
converting enzyme 2 (ACE-2) receptor and facilitates its entry into the cells and
promotes replications [12]. ACE-2 is shown to be expressed in both the maternal
and fetal tissues. Current research results indicated that, ACE-2 mRNA is ex-
pressed in fetal membranes and placenta tissues from early pregnancy to full
term. Moreover, ACE-2 is highly expressed in Decidua and Chorion, then fol-
lowed by Amnion [13]. The ACE-2 protein is also reported to be expressed in
fetal tissues at twelve weeks gestation to twenty-four weeks and remains steady
until delivery. Based on this, there are biological possibilities that coronavirus

can be transmitted to the fetus through maternal-fetal tissues [12] [14].
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Figure 1. A schematic diagram showing the vertical transmission of coronavirus.

3. Intrapartum Transmission of Coronavirus

Intrapartum transmission of coronavirus occurs during the process of Child de-
livery [15]. When the newborn is exposed to the mother’s blood or secretion it is
known as early neonatal infection. Some literature e.g. [13] has reported that the
virus transmission can also happen when the mother gets infected two weeks
before delivery or 2 days after birth or when the baby has close contact with a
caretaker who has the infection. Though other researchers e.g. Wu et al, re-
ported that, the swab result may be negative in the baby on the 1* day after birth,
but it can later become positive when tested between the 2™ and 4™ day due to
the long incubation period of the coronavirus [16], although Egloff et al re-
ported that, coronavirus has not been detected in any vaginal fluid [10]. A study
tested 10 postmenopausal women in the ICU with severe coronavirus infection
and did not find any coronavirus in vaginal fluids [15]. Again, a total of 6 preg-
nant women who were coronavirus positive did not show any coronavirus in
their vaginal fluids [17]. This number is very limited, and more research needs
to be carried out to ascertain the presence or otherwise of coronavirus in vaginal
fluids. However, the live virus was reported to be found from 4 stool samples

from the infected women [18]. Coronavirus has been detected in blood samples
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of a few infected women. A study done by Wang ef al. reported that, out of 307
positive women, only three had a positive blood test for the Coronavirus [19].
Generally, the presented statistics do not conclusively reveal the most possible
intrapartum transmission of coronavirus. Therefore, more research needs to be

done regarding the intrapartum transmission of the coronavirus to the fetus.

4. Postpartum Transmission of Coronavirus

There is always a risk of immediate post-natal transmission in the delivery room,
most likely due to transmission from respiratory droplets as a result of close
contact nursing. Currently, there are no transmission cases have been reported
for Postpartum transmission of coronavirus. Postpartum transmission of coro-
navirus risk is not associated with breastmilk. However, the testing of breastmilk
samples for the COVID-19 from 17 infected women who were breastfeeding

mothers, revealed to have no detection of coronaviruses [20].

5. Serologic Evidence for Vertical Transmission

Serologic testing for evidence of humoral immune response to the virus still
needs to be widely validated in terms of test performance and cross-reactivity.
There are two published reports about serologic vertical transmission. The first
case was an infant delivered by caesarian section at 37 weeks, whose nasopha-
ryngeal swabs were negative 2 hrs after delivery, but was positive for IgM and
IgG [21]. The second case report was of 6 infants delivered by caesarian section
who all had positive IgM and IgG antibodies [22]. All were asymptomatic and
nasopharyngeal swabs PCR positive. However, IgM and IgG assays are prone to
false positives, meaning that serologic assays are not yet well validated for coro-
navirus [23]. The results revealed that all RT-PCR in neonatal specimens were
negative. The results imply that serologic testing alone should not be considered

as proof in utero transmission.

6. Summary

To date, reported evidences regarding the coronavirus transmission in utero,
intrapartum and postpartum period are not conclusively enough to reveal the
case. Furthermore, serologic evidence for vertical transmission of coronavirus is
still needs to be validated. It is important to be vigilant to better understand the
mode of transmission of coronavirus in obstetrics. Likewise, standard interven-
tion and proper contact precaution need to be implemented aggressively in a

team-based care model.
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