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ABSTRACT

As COVID-19 virus is still spreading, more infections in pregnant women are likely to be seen. At this time, very
little is known about vertical transmission of SARS-COV-2 from infected pregnant woman to her infant. Authors
reviewed the risk of vertical transmission of COVID-19 by using data of published articles and official websites up to
May 11, 2020. The searches revealed 16 articles (12 case reports/series and 4 retrospective studies) collectively
comprising 194 infected pregnant women with COVID-19. 140 cases of neonates delivered from pregnant women
with COVID-19 were collected. The SARS-COV-2 nucleic acid test, in day 2, was positive in 4 newborns. Based on
limited data, there is no evidence for vertical transmission of COVID-19. Some studies suggestive of maternal-fetal
transmission deserve careful evaluation before a definitive finding.
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INTRODUCTION

In December 2019, an outbreak of the 2019 coronavirus
disease (COVID-19) associated pneumonia was
identified firstly in Wuhan, China. Over the ensuing
months, widespread transmission of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), the
virus that causes COVID-19, has been reported in all
continents. As of May 11, 2020, there are approximately
2.435.000 active cases in the world and 286.000 deaths.
SARS-CoV-2 is the 7" coronavirus identified to cause
human infection, with the previous six species including
229E, NL63, 0OC43, HKU1, Middle East respiratory
syndrome coronavirus (MERS-CoV) and SARS-CoV.!
Recently, Zhu et al, showed that SARS-CoV-2 has a
79.5% identity with SARS-CoV and 96% with a bat
coronavirus.? SARS-CoV-2 is highly infectious, with
multiple possible routes of transmission. Respiratory
droplets and close physical contact are thought to be the
main transmission route. However, controversy exists
regarding whether SARS-CoV-2 can be transmitted in

utero from an infected mother. In this report, through a
brief literature review, the authors try to discuss the
possibility of vertical transmission of SARS-CoV-2.

METHODS

Authors reviewed the risk of vertical transmission of
COVID-19 by using data of published articles and
official websites up to May 11, 2020.

RESULTS

The searches revealed 16 articles (12 case reports/series
and 4 retrospective studies) collectively comprising 194
infected pregnant women with COVID-19. The median
gestational age at birth was 37 weeks and 13% of the
infected mothers had a vaginal delivery. 10 (5%) new-
borns were symptomatic and symptoms include: fever,
shortness of breath, cyanosis, respiratory distress
syndrome and feeding intolerance. Chest imagining
abnormalities were found in 11 new-borns, but it was
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difficult to specify their origin (pathology related to
pregnancy, preterm labor, labour dystocia or COVID-19).
140 cases of neonates delivered from pregnant women

with COVID-19 were collected. The SARS-COV-2
nucleic acid test, in day 2, was positive in 4 new-borns. In
Table 1, authors summarized the results of reported cases.

Table 1: Results of the reported cases.

Medlal_n Vaginal Male Symptomatic _Ches'_c . Positive PCR of
gestational deli N° b b Ne  Imagining h I
age at birth elivery newborns newborns abnormalities  MasoPharyngea
(%) N° (%) CH) swab
Li et al® 36 38 4(12%) - 0 ; N @ 1
neonates
Zeng et al* 33 T3 0 3 (10%) 3 (10%) 3 (10%) 3 (10%) in day 2
Liu et al® 19 38 - 13(68%) O - 0
Breslinetal® 18 37 10 (55.5%) - 0 - 0
Zhangetal” 16 No difference with women without COVID-19 (comparative study) rl:leoogg'se ;n 10 ie
Yangetal® 13 38 4 (30%) 8(57%) O - 0
Liu et al® 11 37 1 (9%) - 0 - .
Liu et al%© 10 35 0 - 0 - 0
Zhu et al'* 10 38 - 8 (80%) 6 (60%) 7 (70%) 0
No one in 6 of 9
12 - -
Chenetal 9 38 0 0 neonates
1 (14%) after 36
13 - 0,
Yuetal 7 39 0 1 1 (14%) hours
No one in 3
14 0, 0, -
Chenetal 4 38 1 (25%) 3 (75%) 0 neonates
Chenetal™® 3 T3 0 - 0 0 0
Tasnim? 3 T3 - - 0 0 0
Dongetal” 1 38 0 0 0 0 0
Pengetal® 1 35 0 0 1 (100%) 1 0

PCR: polymerase chain reaction, T3: third trimester, COVID-19, 2019 coronavirus disease.

DISCUSSION

Vertical transmission is a common transmission route for
some contagious disease, by which the pathogens passed
from mother to infant across the placenta, through direct
contact during delivery (when the baby descends in the
birth canal) or in the breast milk. 229E, OC43, NL63 and
HKU1 have proven to be characteristic of vertical
transmission; on the other hand, maternal-fetal
transmission of SARS-CoV and MERS is still not
confirmed.’®? In a Chinese cohort study, 3 of 33
newborns (9%) presented with early onset SARS-CoV-2
infection®. In this study, authors explain that the sources
of SARS-CoV-2 in the neonates’ upper respiratory tracts
or anuses were maternal because strict infection control
and prevention procedures were implemented during the
delivery.* Given that viral testing was delayed, a
postpartum neonatal infection acquired through an
infected contact could not be eliminated. Although other
studies have shown that there were no clinical findings or
investigations suggestive of COVID-19 in neonates born
to affected mothers, and all samples, including amniotic
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fluid, cord blood, neonatal throat swab, vaginal
secretions, breast milk and urine samples from the
newborn were negative for SARS-CoV-2, the intra
uterine transmission cannot be ruled out.>” Dong et al,
have reported a neonate born to a mother with COVID-19
with elevated antibody levels and abnormal cytokine test
results two hours after birth.}” The elevated IgM antibody
level suggests that the neonate was infected in utero. In
fact, IgM antibodies are not transferred to the fetus via
the placenta. Also, the laboratory results objectifying
inflammation and liver injury indirectly support the
possibility of wvertical transmission.'” Nevertheless,
newborn specimen reverse transcriptase - polymerase
chain reaction (RT-PCR) test for SARS-CoV-2 was
negative and consequently there is not virologic evidence
for congenital infection to support the serologic
suggestion of in utero transmission. The similar results
were presented on another subsequent study, which sent
the neonatal throat swab samples from 7 pregnant women
with COVID-19 for nucleic acid test and one (14%)
sample is tested positive for SARS-CoV-2.1% Limitations
of these reports include the single confirmed case and
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that no RT-PCR testing of amniotic fluid or placenta was
performed. It is notable that the majority of reported
cases acquired COVID-19 in the last trimester, and there
is no data when the infection is acquired in early
gestational age. Recently, Yu and his collaborators have
reported SARS-CoV-2 negativity in amniotic fluid
(performed between 16- and 18-weeks’ gestation) from
two pregnant women who were diagnosed with COVID-
19 in the early gestational age of pregnancy (8 weeks).??
In this report, the authors concluded that the possibility of
vertical transmission in early and middle pregnancy could
not be ruled out for several reasons: 1) RNA is much less
stable in amniotic fluid compared with DNA, 2) the
number of patients was insufficient to make a definite
conclusion, 3) the virus might have been undetectable in
amniotic fluid because of insufficient gestational age (the
best time for amniocentesis is after 18-21 weeks’
gestation).?? Possibility of viral load influencing vertical
transmission risk must be taken into consideration.
Previous studies have demonstrated a positive
relationship between the viral load of some viruses and
their ability to spread from mother to child, but it is still
unclear  whether SARS-CoV-2 has similar
characteristics.?

CONCLUSION

The possibility of wvertical transmission is of great
concern to the obstetrician and neonatologist. To date, it
should still be cautious to exclude vertical transmission,
as the biological characteristics and pathogenesis of
SARS-CoV-2 remains unclear. Further studies are still
necessary to clarify this issue.
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