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SUMMARY

OBJECTIVE: To review the current scientific evidence of vertical transmission related to coronavirus disease 2019 (COVID-19).

METHODS: An integrative review was performed by two independent researchers, based on the literature available in the MEDLINE (via
PubMed) and LILACS databases, using the descriptors “pregnancy” AND “COVID-19" AND "vertical transmission”. This search included
case reports or case series published up until 177" June 2020 in English or Portuguese. After reading the articles available in their entirety,
those related specifically to the potential risks of vertical transmission of COVID-19 during pregnancy were selected. We initially found
a total of 57 articles; 26 were carefully screened and 15 were finally selected.

RESULTS: Pregnancy can make women more susceptible to infections, especially by viral pathogens, given the various physiological
and immunological changes that occur to maintain maternal-fetal balance. It is speculated that the fetus may be a possible target for
COVID-19. Few studies (3 out of 15) in our analysis have found positive results for SARS-CoV-2 in fetal membranes, placenta, and in
newborns right after birth. Additionally, no difference was noticed when comparing different modes of delivery, and seems reasonable
to assume that pregnant women with stable clinical conditions can be encouraged for vaginal delivery.

CONCLUSION: Further studies with a great number of cases are warranted to elucidate whether the virus may be vertically transmitted
to the fetus and if any maternal conditions can influence that. Our findings seem to demonstrate that vertical transmission is possible
but quite unusual.
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INTRODUCTION

The current coronavirus disease (COVID-19) pan-
demic emerged in China at the end of 2019". Although
this new severe acute respiratory syndrome corona-
virus (SARS-CoV-2) has a generally low fatality rate
calculated at 2.3%, it is highly contagious, causing
more deaths in absolute numbers than other sim-
ilar specimens?. So far, there is still great concern

about the possible consequences of this infection
in pregnancy.

Data published up until recently indicate that
pregnant women do not seem to be at a higher risk of
developing COVID-19 compared to the general popula-
tion®. However, this group may have a greater risk of
obstetric morbidity associated with the virus infection,

DATE OF SUBMISSION: 28-Jun-2020
DATE OF ACCEPTANCE: 11-Jul-2020
CORRESPONDING AUTHOR: Isabela Karine Rodrigues Agra

E-mail: agraisabela@gmail.com

Faculdade de Medicina da Universidade Federal de Alagoas (Ufal) - Campus A. C. Simdes, Av. Lourival Melo Mota s/n
Tabuleiro dos Martins — Maceid — Alagoas - CEP: 57072-900 -Tel.: (82) 3214-1858

REV ASSOC MED BRAS 2020; 66(SUPPL 2):130-135

130


https://orcid.org/0000-0001-8009-1990
https://orcid.org/0000-0001-5013-5315
https://orcid.org/0000-0002-3798-5531
https://orcid.org/0000-0003-4980-0378

OLIVEIRA, L. V.ET AL

since small series of cases reported an increased risk
of premature birth, rupture of membranes, placental
abruption, and fetal distress*®. Moreover, in low- to
middle-resource countries, evidence suggests the pos-
sibility of increased postpartum death rates, possibly
due to inadequate prenatal and postnatal care®.

The possibility of transmission from mother to
fetus in COVID-19 is considered controversial, as the
number of confirmed cases for the disease increases
all over the world”. Reports of neonatal infection
shortly after birth may suggest transplacental infec-
tion (vertical transmission) or horizontal transmission
via direct surface contact at delivery or during breast-
feeding®. Furthermore, if this route of intrauterine
infection is proven possible, it is also important to
determine the moment of the pregnancy when the
virus crossed the placenta, in order to establish the
possibility of injuries to the fetal organ formation and
their well-being.

Considering the lack of consensus on vertical trans-
mission in SARS-CoV-2 infection, in this review, we
assembled the most recent studies involving this sub-
ject in an attempt to summarize the current under-
standing of congenital infection by COVID-19.

METHODS

This integrative literature review was conducted in
the Medical Literature Analysis and Retrieval System
on-line (Medline, through access to the PubMed) and
in the Latin America and Caribbean Health Sciences
Literature (Lilacs) databases. The descriptors — and
their combination in Portuguese and English — used
were “pregnancy” and “COVID-19” and “vertical trans-
mission”, crossed using the Boolean operator “AND”.
This search included articles published up until 17
June 2020.

The inclusion criteria defined to first select articles
were case series and case reports published in English
or Portuguese — review articles, short communica-
tions, dissertations, and management guidelines were
not included. Then, studies that were not available on
the internet databases in its entirety were excluded.
After reading the full extent of the articles, those stud-
ies that did not address specifically the vertical trans-
mission or congenital infection by COVID-19 were also
excluded. For that, two independent researchers per-
formed the search strategy in the scientific databases
and, if there were disagreements regarding the final
inclusion, a third senior researcher was consulted.

FIGURE 1. PRISMA 2009 FLOW DIAGRAM FOR ARTICLE'S INCLUSION ON VERTICAL TRANSMISSION OF COVID-19
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TABLE 1. PUBLICATIONS INCLUDED IN THIS INTEGRATIVE REVIEW.

CURRENT EVIDENCE OF SARS-COV-2 VERTICAL TRANSMIS

SION: AN INTEGRATIVE REVIEW
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* All the COVID-19 patients had either positive reverse transcription polymerase chain reaction (RT-PCR) from respiratory samples or positive serological test of specific IgM antibody to SARS-CoV-2 — with no further specifications

This review was performed according to a standard
protocol for systematic reviews, which was based on
the methodological manuals of the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses
(PRISMA). We initially found a total of 57 articles; 26
were carefully screened and, according to the inclu-
sion and exclusion criteria adopted, 15 papers were
finally selected. Figure 1 summarizes the studies’
selection.

RESULTS AND DISCUSSION

The articles selected are shown in Table 1, which
summarizes their main information and findings
regarding maternal and neonatal exam results®2.

Pregnancy consists of complex physiological and
immunological processes that can make this period
more susceptible to infections, including by viral
pathogens®. The maternal immune response may play
a crucial role in the pathophysiology of coronavirus
infections since important changes need to happen to
ensure maternal-fetal balance. For this, throughout
gestation, the female body changes from a pro-inflam-
matory to an anti-inflammatory state, depending on
the needs of the fetus®.

Although SARS-CoV-2 infection may cause a cyto-
kine storm and induces a more severe inflammatory
state in the maternal-fetal placental interface®, the
available scientific evidence is still inconclusive regard-
ing aspects of vertical transmission during pregnancy.

Lamouroux et al.?® and Mahyuddin et al.?’, men-
tion that many microorganisms are able to violate the
maternal immune system barrier through the placenta
and result in severe fetal consequences. Viruses can
exert dynamic fluctuations in the immune environ-
ment of the placenta throughout pregnancy and
contribute to changes in fetal susceptibility?’. Thus,
SARS-COV-2 has also become a major concern in preg-
nancy, although few case reports with a small number
of subjects have shown positive results in placental
tissue or in newborns™"?',

Penfield et al.” published the first study that found
the presence of viral RNA in the placenta/membranes.
Details regarding the histological examination of the
placentas (3 out of 11) that tested positive (for PCR
analysis of placental tissue or membranes) were not
provided. Besides that, none of the 11 neonates tested
positive right after birth or in the first 5 days of life.
The authors also mention that given the mixing of
maternal and fetal fluids and tissue at the time of
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delivery, the origin of the detected SARS-CoV-2 RNA
in their series is unclear.

Low cellular expression of the angjotensin-convert-
ing enzyme 2 (ACE2) on the trophoblast, especially in
the first trimester, may explain the small amount of evi-
dence attesting vertical transmission. It has been shown
that ACE2 is a functional receptor for SARS-CoV-2 infec-
tion?. In addition, COVID-19 does not appear to have
sufficient evolution to use perivascular cluster cells
(PV1) to overcome the immune system and affect the
fetus during pregnancy®.

Rajewska et al.3® and Panahi et al.' describe that
most of the evidence, so far, does not suggest vertical
transmission and that the reported cases were pos-
sibly infected after pregnancy and delivery. In many
studies, RT-PCR tests in neonates were performed sev-
eral hours after birth, when horizontal transmission
cannot be ruled out.

Thus, much has been discussed about the mode of
delivery for pregnant women with COVID-19, which
should be guided mainly according to the maternal-fe-
tal hemodynamic status. Therefore, different recom-
mendations for cesarean delivery have been described,
even in mild cases, initially assuming that the new-
born’s passage through the birth canal could increase
their chances of viral infection.

However, recent evidence failed to prove the ben-
efits of cesarean compared to vaginal birth in stable
cases™. It is important to highlight that the choice
of the mode of delivery must take into account the
maternal clinical condition, signs of fetal distress, ges-
tational age, and maternal complications™. Corrobo-
rating this, Pereira et al. 2 evidenced that during the
study period, 18 of the women included in their analy-
sis (78%) delivered vaginally. All newborns tested neg-
ative for SARS-CoV-2 and none of them were infected
during breastfeeding. No SARS-CoV-2 was detected in
placental tissue. Accordingly, it seems reasonable to
assume that pregnant women and their fetuses with
stable clinical conditions can strongly benefit from
this mode of delivery™™.

Zimmermann and Curtis® noticed that even with
strict infection control and prevention procedures
during and after cesarean delivery, four neonates
tested positive for SARS-CoV-2 (one healthy newborn
and three who presented pneumonia), and three of
them also expressed IgM and IgG antibodies at birth,
suggesting the possibility of vertical transmission.
Zeng et al.*® corroborate that with the report of
six neonates — all born by cesarean delivery in an

isolated room with negative pressure and immedi-
ate separation from their mothers — that exhibited
high concentrations of IgG and IgM antibodies right
after birth, as well as high inflammatory levels of
interleukin-6.

It is believed that maternal IgM antibodies do not
cross the placental barrier because it is a macromole-
cule when compared to IgG, which is passively trans-
ferred through the mother’s placenta to the fetus?333.
Therefore, it is speculated that the IgM presented in
the newborn is produced by the baby when in contact
with the virus that has possibly crossed the placen-
tal barrier, since the IgM molecule usually does not
appear until 3-7 days after infection33*.

This subject still remains questionable, since
Xiong et al.™ and Alzamora et al.", on the other hand,
reported negative IgG and IgM serological results in
all the newborns studied right after birth. Therefore,
the maternal-fetal transmission of SARS-CoV-2 is still
a controversial subject.

CONCLUSION

Further studies with a great number of cases are
warranted to elucidate whether the virus may be ver-
tically transmitted to the fetus and if any maternal
conditions can influence that. Our findings seem to
demonstrate that vertical transmission is possible but
quite unusual. Complications related to newborns are
apparently more related to the aspects of prematurity
than to the impairment caused by the virus itself.

Since uncertainties remain without robust scien-
tific answers, infection control will be the basis for
preventing further spread among pregnant women,
combined with social distance and universal testing
in areas of high prevalence?.
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CURRENT EVIDENCE OF SARS-COV-2 VERTICAL TRANSMISSION: AN INTEGRATIVE REVIE

RESUMO

OBJETIVO: Revisar as evidéncias cientificas atuais sobre a transmissdo vertical relacionada & infec¢do pelo novo coronavirus 2019
(COVID-19).

METODOS: Uma revisdo integrativa foi realizada por dois pesquisadores independentes, com base na literatura disponivel nas bases de
dados Medline (via PubMed) e Lilacs, utilizando os descritores “gravidez” e “COVID-19" e “transmissdo vertical”. Esta pesquisa incluiu
relatos de caso ou séries de casos publicados até 17 de junho de 2020, em inglés ou portugués. Apés a leitura integral dos artigos, foram
selecionados aqueles relacionados especificamente aos riscos potenciais da transmissdo vertical do COVID-19 durante a gravidez.
Encontramos inicialmente um total de 57 artigos; 26 foram cuidadosamente analisados e 15 artigos foram finalmente selecionados.

RESULTADOS: A gravidez pode tornar as mulheres mais suscetiveis a infecgdes, principalmente patégenos virais, dadas as vdrias alteracées
fisiolégicas e imunolégicas que ocorrem para manter o equilibrio materno-fetal. Especula-se que o feto possa ser um possivel alvo para
a COVID-19. Poucos estudos (3 em 15) em nossa andlise encontraram resultados positivos para Sars-CoV-2 em membranas fetais,
placenta e em recém-nascidos logo apés o nascimento. Além disso, nenhuma diferenca foi observada ao comparar diferentes tipos
de parto e parece razodvel supor que mulheres gravidas com condicées clinicas estdveis podem ser incentivadas para o parto vaginal.

CONCLUSAO: Mais estudos com maior niimero de casos sdo necessdrios para elucidar se o virus pode ser transmitido verticalmente
ao feto e se alguma condicdo materna pode influenciar isso. Nossas descobertas parecem demonstrar que a transmissdo vertical é
possivel, mas bastante incomum.

PALAVRAS-CHAVE: Gravidez. Infec¢Bes por coronavirus. Transmissdo vertical de doenga infecciosa.
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