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To the Editor,

Fetal risks for women exposed to SARS-CoV-2 and subsequent pregnacmyesitremain
uncertain (1). Recent reports have raised controversial concgaslirgy the potential for
vertical transmission by transplacental infection. It has been pdpbat the occurrence of
intrauterine transplacental SARS-CoV-2 among infected mother-idfgads be based upon
identification of SARS-CoV-2 in chorionic villous cells using immotrstochemistry or
nucleic acid methods such as in situ hybridization (2). Hypothetically conditions are
necessary for transplacental transmission to be possible: tiyilsemust reach the placenta;
and 2) the receptor for the virus, angiotensin-converting enzyme 2 (ACE2)henpistsent in
the placenta.

Regarding the first condition, we and others recently reported® ®H-or RNAscope data
supporting the presence of SARS-CoV-2 in placental tissue (3-6)afiey conflicting data
exists regarding the second condition (4, 7, 8).

In order to investigate ACE2 expression in the placenta throughoutgmeg we selected
formalin-fixed placental tissues between 14 and 40 weeks gestation28 patients who
delivered before the current COVID-19 outbreak (2 different case=ath 2 weeks gestation
—i.e. 14, 16, 18, ... 38, 40 weeks, annex), as well as placental tissL@svaeks gestation
from a COVID-19 positive patient (figure 1). Kidney was used agipegbrush border of
proximal renal tubules and podocytes of glomeruli) and negative (destal tubules and
renal medulla) controls. Using a monoclonal anti-ACE2 antibody gAdlatibodies, clone
CL4035, dilution 1/1000), we demonstratedsitu expression of ACE2 at the maternal-fetal
interface (1 and annex), a prerequisite for transplacental transmission. Weeabsestrong
and diffuse membranous staining of cytotrophoblast and syncytiotrophobliasbf placental
villi, as well as a membranous expression in extra-villous troplstbBy testing placental

tissues at various gestational ages in both COVID-19 positive andiveegaothers, we
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confirmed that ACE expression is present consistently throughouhgreg regardless of
COVID-19 status.

Our in situ analysis by specific immunohistochemistry and SARS/-2 detection by RT-
PCR indicate a possible placental infection by SARY2. Trophoblastic cells, which are in
direct contact with the maternal blood in the midsus space, show strong expression of
ACE2 throughout pregnancy, supporting that SARS-E@/able to infect the placenta via a
receptor-mediated mechanism. SARS-CoV-2 can ctosgplacental barrier, as it has been
demonstrated in a neonate born to a mother infaotéae last trimester and presenting with
neurological compromise (5). However, the rate extical transmission to the fetus warrants
further investigation. By analogy to other pathagéire. cytomegalovirus or toxoplasmosis),
this may occur once sufficient time has elapsedHervirus to breach the placental barrier
(6—8 weeks after infection).

SARS-CoV-2 infection of the maternal placental aogf may induce acute or chronic
placental insufficiency (3-5), or be responsible $nbsequent miscarriage or fetal growth
restriction as reported in 40% of MERS or SARS-amal infections. In consequences, this
findings could lead to increase protective measudoespregnant women, as well as a

heightened level of concern/monitoring of pregnas@xposed to SARS-CoV-2.
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Figure 1.

Diffuse  membranous staining of villous cytotrophoblast and
syncytiotrophoblast cells (arrows) with monoclonal Anti-ACE2
antibody (clone CL4035), dilution 1/1000 in a COVID-19 positive

mother, 19 weeks of amenorrhea.



Annex: Diffuse membranous staining of villous cytotrophoblast cells with monoclonal Anti-ACE2 antibody (clone CL4035), dilution 1/1000, 10X
at various gestational ages (16 (A), 22 (B), 31 (C) and 40 (D) weeks gestation) in control COVID-19 negative mothers.
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