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The coronavirus disease 2019 (COVID-19) is still classified as a world pandemic.
This disease can affect numerous systems of the human body. Pregnant women
are classified as a vulnerable group since COVID-19 can cause high morbidity
and mortality. Angiotensin-converting enzyme-2 (ACE-2) acts as a COVID-19
receptor, and this receptor is also present in the placenta. The placenta plays a
significant part in the fetus, especially protecting it from harmful conditions.
Since only a few studies are available, COVID-19’s influence on the placenta in
pregnancy needs to be discussed further. The SARS-CoV-2-infected pregnant
woman’s placenta showed histopathological alterations. Viral particles were
detected on syncytiotrophoblast and chorionic villi vascular endothelial cells.
Some studies show inflammatory conditions are not prominent in SARS-CoV-2
positive infection. This, perhaps due to the placenta’s immunological reaction,
plays a significant role. The SARS-CoV-2 disorder tends to cause abnormalities
within the placental tissue. Fetal vascular malperfusion (FVM) and maternal
vascular malperfusion (MVM) are the most frequent findings from the studies
included.
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Highlights:

1. Pregnant women with positive SARS-CoV-2’ placenta showed histopathological alterations.
2. SARS-CoV-2 tends to cause abnormalities within the placental tissue.

INTRODUCTION

COVID-19 is a disease that attacks the breathing
system. SARS-CoV-2 causes this disease, initially
reported in December 2019 in Wuhan, China. This
disease had been declared a global pandemic, resulting
in more than six million deaths. Existing research shows
the spread of this disease through respiratory droplets,
especially those close to a COVID-19 patient.%2

In addition to affecting the respiratory system, it is
known that this disease can attack by various other
techniques. Its symptoms resemble viral infections, i.e.,
fever, shortness of breath, cough, and runny nose. The
condition is divided into mild, moderate, and severe
degrees. This disease can affect all age groups, from
infants to the elderly. Pregnant mothers are the
vulnerable groups, which may cause high morbidity or
mortality if attacked by this disease.®
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Existing research indicates that COVID-19 infection can
occur via ACE-2 receptor, which is found in various
bodies, including the placenta. During pregnancy, the
placenta is critical in the mother-delivery. In addition,
the placenta is essential in protecting the unborn baby
from harmful infections or toxins from the mother.
Based on several existing studies, SARS-CoV-2-
infected pregnant women’s placenta showed histo-
pathological alterations. SARS-CoV-2 can pass through
the placenta, resulting in various adverse effects.*5

Presently, there remains a requirement for numerous
additional studies to thoroughly explore the effect of
COVID-19 on placental function. In this review, the
author's focus is directed towards the disclosing of the
influence of COVID-19 on the histopathological
dimension of the placenta in pregnancy.

SARS-COV-2 INFECTION
IN PREGNANT WOMAN

The pregnant woman is regarded as one of the most
prone clusters in the population. Changes in
physiological and immunological function during
pregnancy might raise the risk of severe sickness and
the danger of vertical transmission to the infant or fetus.
The first and second trimesters are essential for the fetus
during vertical transmission because they account for
most complications associated with viral infections.
Even though the placental wall defends the fetus from
intrauterine infections, certain viruses have been linked
to congenital abnormalities or syndromes. They have an
impact on the health of newborns. SARS-CoV-2 in
pregnancy is expected to increase the risk of fetal and
maternal health issues progressing to severe pneumonia,
necessitating hospitalization in critical care units. In
placental tissue, several virulent, polytrophic strains of
the coronavirus have been shown to transmit and are
said to harm both the fetus and the mother.”

Many new types of research suggest some intrauterine
transmission, despite several prior studies that do not
support the SARS-CoV-2 transmission vertically in
humans. As a result, SARS-CoV-2 in prenatal is
constantly a contentious subject since there is a lack of
relevant data and because finding viral particles in the
placental tissue is the most reliable technique to confirm
this infection. Some reports stated there is a chance of
SARS-CoV-2 transplacental infections with positive
virions in amnion fluid, nasopharyngeal swabs,
placental, and positive serology of neonatal. However,
verifying maternal-fetal contagion validity constantly
needs to be determined. Pathogens can transverse the
placenta and infect the fetus in several ways, such as

Kusuma : COVID-19 impact on placental histopathological aspect

98

https://e-journal.unair.ac.id/MOG/

transvaginal ascending infection, and

breastfeeding transmission.2

placental,

ACE-2 and transmembrane protease serine-2 are
primarily expressed in exact cell types of the maternal—
fetal interface. Viruses enter the innate immune system
of the mother and the placental trophoblastic host when
the maternal-fetal interface barrier breaks. Some studies
found that SARS-CoV-2 may contaminate monocytes
and macrophages via the antibody-dependent
enhancement pathway and macrophages and monocytes
via the ACE-2 pathway. Specifically, the SARS-CoV-2’
S protein attaches to the monocytes and macrophages
ACE-2, allowing the cell to be invaded by the
viruses.210

Jing et al. reported that there is ACE-2 expression and
activity during pregnancy, and it was discovered that
ACE-2 is found to be expressed in numerous parts,
including the placenta. ACE-2 is mainly expressed in
placental villi syncytiotrophoblast, cytotrophoblast,
endothelium, and vascular smooth muscle. The ACE-2
expression in the placenta is higher than in the lung,
signifying a viral infection of the placenta. ACE-2
expression was found in invasive and intravascular
trophoblast and decidual cells of the maternal stroma.
ACE-2 is also present in the umbilical cord's
endothelium and smooth muscle .12

Another study stated that a SARS-CoV-2-infected
woman who had a miscarriage at 13 weeks of
pregnancy. This study recommends the opportunity of
straight-up transmission via the monocytes and
macrophages of the infected mother and maybe also by
contaminating the fetus via the disease-ridden
macrophages during pregnancy. Few studies have
linked COVID-19 during pregnancy to issues, i.e.,
membranes’ early rupture or preterm labor.23-17

IMPACT OF COVID-19 ON
HISTOPATHOLOGICAL ASPECT
OF PLACENTA

The SARS-CoV-2-infected mother’s placentas show
considerable histopathological alterations. Bertero et al.
observed the histopathological deviations in the placenta
in chronic villitis. In 66.67% of cases, there was CD8+
T cell decidual infiltration and thrombo-hemorrhagic
regions with laminar fibrin precipitation inside the
intervillous area. Thrombo-hemorrhagic and inflamma-
tory changes were the majority, and unusual
pathological abnormalities were observed. However,
only chronic villitis and rapid villous maturation
preserved statistical significance after limiting the study
to placentas delivered before a cesarean section.®
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Another study found that placentas in the third trimester
tended to contain at least one MVM characteristic,
specifically aberrant or damaged maternal blood
vasculatures, and intervillous thrombi. In intrauterine
fetal death patient’ placenta, villous edema, and
retroplacental bruises were discovered. COVID-19
placentas had a higher incidence of decidual
arteriopathy and other MVM characteristics, an
illustration of placental damage defined by anomalies in
intervillous space oxygenation and associated with poor
perinatal outcomes.?

Another study performed a pathological examination of
a 3rd-trimester pregnant woman infected with COVID-
19 and showed features of MVM, i.e., an increasing
number of syncytial knots. The cases showed higher
focal perilous fibrin depositions.22 There were rises in
intervillous or subchorionic fibrin in pregnant women in
the acute stage of severe acute respiratory syndrome
placentas, which could be linked to troubles in the
mother’s placenta blood flow caused by respiratory
hypoxia.2

Khong et al. reported that the most prevalent results in
the histological examination were intramural fibrin
accumulation and FVM. Villous stromal-vascular
karyorrhexis was seen in two instances. Additionally,
intramural nonocclusive  thrombi, meconium,
macrophages, lesions of MVM, and perilous fibrin
deposits were caught in the particular placenta.
Placental tissue showed acute chorioamnionitis and
acute funisitis in patients with pneumonia and acute
hypoxia. Other individuals were found to have chronic
villitis and obliterative vasculopathy. Increased
incidence of a hypercoagulable state was also seen in
COVID-19-infected mothers.2

Smithgall et al. also reported about MVM and FVM
changes in COVID-19 cases during pregnancy.
Histopathological examination found that the SARS-
CoV-2-infected woman’s placentas were found to have
subchorionic thrombi and villous agglutination.Z In
women with COVID-19, placental pathology revealed a
more considerable prevalence of FVM, indicating
thrombi in fetal blood vasculatures.?* Similar previous
studies also reported that COVID-19 patients tended to
demonstrate FVVM evidence, such as avascular villi and
mural fibrin precipitation and villitis of the unclear
source.

Another study that analyzed the placenta showed the
presence of MVM and FVM. The finding of FVM in
two cases indicated thrombus development in the fetus
and caused the late villous effect. Another mother's
placenta with mild respiratory symptoms had
lymphohistiocytic villitis and intervillositis, with CD8-
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positive T-cells being the most prevalent cell
population. There were also a few CDG68-positive
macrophages, CD4-positive T-cells, a small number of
plasma cells, and no neutrophil rise. The authors used
ISH to show the virus particles in the identical
placenta's decidual and umbilical cords. Other authors
also noticed a similar discovery of persistent villitis,
which they labeled villitis of unknown etiology
(VUE). 222

Villous chorangiosis and acute chorioamnionitis are two
additional frequent findings in several investigations.
Some case reports also noted the existence of chronic
and massive histiocytic intervillositis, perilous fibrin
precipitation linked with virus spike glycoprotein,
primarily in the trophoblast coat. In a 13-week twin
pregnancy in which COVID-19 was positive, N-protein
and RNA, as well as viral duplication, were discovered
in the fetal kidneys, plumes, and placentas. Diffuse
infarction, chronic histiocytic intervillositis, and
subcortical inflammation were seen in the placental
tissue. 132033

A clinical pathology study by Debelenko et al., which
examined 75 placentas from mothers with confirmed
COVID-19, showed cell damage characterized by
cytoplasm clearing, karyorrhexis, pyknosis, lack of
nuclear basophilia, and darkish nuclei with
homogenized chromatin. Besides that, it can also be
accompanied by an inflammatory infiltrate dominated
by monocytes/macrophages, neutrophils, and some
lymphocytes such as CD3, CD15, and CD68. Activation
of fibroblasts and reactive vascular proliferation were
visible in the villous stroma.®

Another recent study reported that maternal-fetal
malperfusion (MFM), hypoxic placental, decidual
arteriopathy, and uteroplacental inadequacy in the
intervillous region were all more common in COVID-19
placentas. The COVID-19-induced inflammatory or
hypercoagulable state could be to blame. The majority
of prevalent pathological discoveries of the COVID-19-
infected patient’ placenta are signs of MFM. These
conditions, however, had little effect on mother
outcomes in near-delivery patients, although FVM
caused fetal discomfort®®> SARS-CoV-2-infected
pregnant women’s placenta and umbilical cord also
show substantial pathological changes in another recent
study. These data demonstrated that the virus could
produce immune responses in the placenta, and the
disease is probably associated with a greater likelihood
of unfavorable newborn outcomes and mother ICU
hospitalization.®® Table 1 summarizes several
histopathological findings of the SARS-CoV-2-infected
pregnant woman’s placenta.
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Table 1. Impact of COVID-19 on the histopathological aspect of placenta

Research
Type
Case-control

Author (Year) Finding

Pregnant women’s placenta and umbilical cord with COVID-19 show
substantial pathological changes.

The most common and unusual pathological abnormalities described
were inflammatory and thrombo-hemorrhagic changes.

Features of MVM were presented in the 3" trimester of COVID-19-
infected pregnant women.

Signs of MFM are the majority type of pathological discoveries.
Patients were found to have an increased risk of placental
histopathologic abnormalities.

According to placental pathology, women with COVID-19 had a higher
prevalence of FVM, indicating thrombi in fetal vasculature.

Placentas in the 3" trimester tended to exhibit at least an MVM
characteristic.

SARS-CoV-2-infected 3"-trimester women’s placentas tended to display
indications of MFM.

Al-Rawaf (2022)3¢

Bertero (2021)%8 Case series

Gao (2021)% Cohort
Garg (2022)%

Patberg (2021)%

Case-control

Cohort
Prabhu (2020)% Cohort
Shanes (2020)*° Case-control

Smithgall (2020)2¢  Case-control

CONCLUSION

SARS-CoV-2-infected pregnant women may have
substantial histopathological abnormalities in the
placental. The majority of monsters are MFM and
villitis with unclear causes. Careful research of the
relationship between microscopic abnormalities and the
obstetric outcome is required to better aid physicians in
delivering obstetric therapy for their patients during the
COVID-19 pandemic.
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