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ABSTRACT

Background: The 2019 coronavirus disease (COVID-19), a novel zoonotic disease, was first discovered in late
December 2019 following an outbreak of severe pneumonia of unknown etiology in Wuhan, Hubei Province, China.
There is increasing evidence that COVID-19 infection leaves tell-tale signs of injuries in the placenta. This study was
conducted to study the histopathological changes in placenta in pregnancies affected by COVID-19 infection in any
trimester.

Methods: It was a prospective observational study conducted in the Department of Gynaecology and Obstetrics SKIMS
MCH for a period of one year in all pregnant patients attending our department with the history of Covid 19 infection
in any trimester during this pregnancy. The placentas of patients delivered by NVD or LSCS were sent for
histopathology.

Results: The women enrolled in the study were from Kashmir. The average age was 25-39 years. The average duration
of pregnancy at delivery was 37-40 weeks. 37% pregnant women were affected by covid infection in their first trimester,
49% in 2" trimester and 14% in third trimester. 29% had acute inflammatory pathology, 34% had chronic pathology,
23% had placental infarction meanwhile no placental pathology was seen in 49% patients.

Conclusions: This study concludes that Covid 19 infection does affect the placentas in pregnancies complicated by
Covid infection during any trimester of their pregnancy and it does play a role in the fetal outcome as well due to the
placental changes.
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INTRODUCTION with national and international leaders

on

The 2019 coronavirus disease (COVID-19), a novel
zoonotic disease, was first discovered in late December
2019 following an outbreak of severe pneumonia of
unknown etiology in Wuhan, Hubei Province, China.* The
etiological agent was successfully isolated and identified
as a previously unknown beta-coronavirus, which was
provisionally coined as 2019 novel coronavirus (2019-
nCoV).2

The American College of Obstetricians and Gynecologists
and the Society of Maternal-Fetal Medicine have worked

recommendations for doctors working with pregnant
women who might have COVID-19 or who have been
diagnosed with the illness.

The normal physiologic changes of pregnancy are known
to increase susceptibility to respiratory illness. Individuals
who are pregnant are more likely to acquire a SARS-CoV-
2 infection and develop COVID-19 than the general
population; they are at increased risk for hospitalization;
ventilator-assisted breathing; and other subsequent
maternal, fetal, and neonatal health issues.
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There is increasing evidence that COVID-19 infection
leaves tell-tale signs of injuries in the placenta.

Although the incidence of infection and subsequent
morbidity is increased in pregnancy, mortality does not
seem to be increased. Individuals who are vaccinated
against COVID-19 before childbirth can pass antibodies to
their fetuses via the placenta during pregnancy and to their
infants during breastfeeding.

Likewise, evidence of placental viral infection does not
guarantee intrauterine vertical transmission to fetus . It is
assumed that there will be an active replication of the virus
in the placenta. Taken together, the innate immune system,
structural barrier, as well as the interaction between
decidual immune cells and the invading fetal extra villous
trophoblasts may play a role in the placental protective
mechanisms against SARS-CoV-2 viral invasion.

Congenital infection can be challenging to characterize
since pathogen detection usually requires specific
methods. The placenta represents a highly specialized
organ that maintains an optimal environment for fetal
development. Placental evaluation after delivery provides
useful information such as the identification of disease
processes in the mother or infant that requires diagnoses to
deliver a specific explanation for an adverse outcome
related to disease.*

It is well recognized that analysis of the placental
histopathological changes can provide valuable
information, considering that a variety of pathological
agents, counting infectious ones, are associated with
characteristic morphological findings.®

Placental examination can yield invaluable information
that may be essential to enhance our understanding of
disease pathogenesis and to identify underlying causes of
adverse pregnancy outcomes.®

This study was conducted to study the histopathological
changes in placenta in pregnancies affected by Covid 19
infection in any trimester.

METHODS

This was a prospective observational study conducted in
the Department of Gynaecology and Obstetrics SKIMS
MCH, Bemina for a period of one year i.e. from January
2022 to December 2022.

Inclusion criteria

All pregnant patients with the history of Covid 19 infection
in any trimester during this pregnancy.

Exclusion criteria

Pregnancies affected with diabetes and hypertension or
any other co morbidity were excluded.
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The study was conducted in the women fulfilling the
inclusion criteria after taking proper informed written
consent. Women with history of Covid 19 infection during
this pregnancy were enrolled in the study. Demographic
data involving maternal age, parity, gestational age,
history of covid 19 exposure, gestational age, symptoms,
severity, mode of treatment, hospital admission, ICU
admission, medical and surgical history was noted.
Clinical and lab findings were recorded. Placentas of
patients delivered by NVD or LSCS were sent for
histopathology.

Statistical analysis

Data was entered in Microsoft Excel Worksheet and
analyzed using Standard Statistical Software 20 version.

RESULTS

A total of 100 patients with a history of Covid 19 infection
during this pregnancy who came to our department during
any trimester were enrolled in the study and followed till
term and delivered in our department. The placentas of the
patients delivered by both NVD or LSCs was sent for
histopathology.

The women enrolled in the study were from Kashmir. The
average age was 25-39 years. The average duration of
pregnancy at delivery was 37-40 weeks. The average
duration of pregnancy during covid exposure was second
trimester (Table 1 and 2).

Table 1: Age distribution of study patients.

Age (years) Number Percentage
25-29 40 40.0

30-34 51 51.0

35-39 9 9.0

Total 100 100.00

Mean+SD (Range)= 30.45+4.38 (25-39)

Table 2: Gestational age of study patients.

Gestational age (weeks) Number

<30 8 8.0

31-35 27 27.0
36-40 65 65.0
Total 100 100

Mean+SD (Range)= 35.93+4.88 (28-40)

The average number of patients were affected with
COVID-19 Infection during their Second trimester (Table
3).

29% patients were managed conservatively at home, 47%
were managed medically and 21% required hospitalization
for Covid treatment and 3% required ICU admission
(Table 4).
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Table 3: COVID-19 exposure.

Trimester Number Percentage
First 37 37.0
Second 49 49.0

Third 14 14.0

Total 100 100.00

MeanzSD = 16.825+7.36

Table 4: Mode of treatment.

Treatment Number Percentage
Conservative management 29 29

at home

Medical management at 47 47

home

Hospital admission 21 21

ICU admission 03 3

MeanzSD = 13.55+10.07

29% had an acute inflammatory pathology, 34% had a
chronic inflammatory pathology, 23% showed placental
infarction on histopathology, 12% had increased
perivillous fibrin, 19% had intervillous thrombosis. 26%
had chorioamniotic changes and 4% had villous edema.
However, 49% had no placental pathology (Table 5).

Table 5: Histopathological findings.

Histological findings Number Percentage
Acute inflammatory
pathology 29 29.0
Chronic inflammatory
pathology 34 34.0
Placental infarction 23 23.0
I_ncr_eased perivillous 12 12.0
fibrin
Intervillous
thrombosis - ey
Chorioamnionitis 26 26.0
Villous edema 04 4.0
No placental 49 490
pathology

DISCUSSION

This study aimed to investigate the histopathological
changes associated with SARS-CoV-2 infection in
placentas. A higher frequency of maternal vascular
malperfusion (MVVM) of the placental bed was reported in
placentas of pregnant women infected with SARS-CoV-2
by various studies. It is a recognized pattern of placental
injury related to abnormal uterine perfusion, leading to a
myriad of pathological changes such as accelerated villous
maturation, increased peri villous and intervillous fibrin
deposition, decidual vasculopathy, Tenney—Parker
change, villous infarction, and intervillous thrombosis.’
Some cases of maternal SARS-CoV-2 infection have been
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associated with placental changes, such as atheroma’s in
the decidua vessels, poor blood perfusion, placental
vasculopathy, placental infarction foci, chorioangioma,
and inflammatory infiltrates with oedema in the placental
villi.8® These abnormalities could be linked to the wide
expression of ACE2 and TMPRSS2, the primary
mediators of SARS-CoV-2 entry, and in cells of the female
genital tract and the foetal-placental unit, including
syncytiotrophoblasts, cytotrophoblasts, endothelial cells,
and vascular smooth muscles of the primary and secondary
villi.1o

In a study conducted by Enrique et al; the histopathological
analysis of the placentas revealed predominant vascular
and inflammatory pathological changes.!! The most
frequent findings were placental infarction and
chorioamnionitis, each accounting for 20.6% (n = 6) of
cases, followed by villitis and perivillositis at 13.8% (n =
4), intervillositis at 10.3% (n= 3), and tissue laminar
necrosis at 6.9% (n= 2). In this study, the analysis of
extraplacental membrane samples revealed the
predominant presence of fibrin deposition, necrosis,
calcifications, cysts, and leukocytes. Several studies have
reported similar findings associated with SARS-CoV-2
infection.?

The results in this study were like our study in which 23%
patients had placental infarction and 19% had intervillous
thrombosis.

In their study, in the extraplacental membranes, fibrin
deposition was the most predominant finding (93.1%; n =
27) which was significantly higher than our study.

In the study conducted by Joshi et al; placental
abnormalities were noticed in 49-16% of total 179
placentae examined.!®> Maternal vascular malperfusion
(27-93%) was the most observed placental pathology
followed by villous fibrin deposits (22:90%), fetal
vasculopathy (16-75%), and acute inflammation (6-70%).

In our study the villous fibrin deposition was seen in 12%
patients which was lesser than in their study.

In a study conducted by Tripathy et al , microcalcification
of the placenta was observed in all cases (23/23) and in the
majority  of  the  control  group  (25/30).%
MVM/inflammatory features including intervillositis
(5/23), deciduitis (18/23), chorioamnionitis (16/23), and
villitis (8/23) were also identified in varying proportions.

Sharps et al analysed 20 placentae and found that MV/P is
seen in 46% of cases, fetal vasculopathy is seen 35-3%,
villitis in 8-7% cases, intervillositis in 5-3% of cases, and
chorioamnionitis 6% of cases.®

CONCLUSION

This study presents an analysis of placental pathology
from pregnant women infected with COVID-19. The
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histopathological analysis of the placentas revealed
changes that may be linked to acute infection by the novel
coronavirus. This study describes the primary histological
changes observed in the placentas of pregnant women with
SARS-CoV-2, which align with similar findings in diverse
populations, emphasizing the potential of SARS-CoV-2 to
induce histological alterations, particularly with an
inflammatory and vascular nature. The most common
pathological findings of the placenta of COVID-19
infections are signs of maternal and fetal malperfusion.

This study concludes that Covid 19 infection does affect
the placentas in pregnancies complicated by Covid
infection during any trimester of their pregnancy and it
does play a role in the fetal outcome as well due to the
placental changes.
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