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ABSTRACT

Blackground: Due to the pandemic, different diagnostic studies are being carried out
throughout the world to identify the virus in the first place, determine the accompanying
symptoms and complications that can alter normal hemostasis in patients, and in our
environment it is no different since pregnant women per se have a diminished immune
system.

Objective: determine the histopathological and Inmunohistochemical finding of the placentas
in pregnant patients with Covid-19.

Methods: a descriptive study of 30 patients was carried out at the Leonardo Martinez
Valenzuela Hospital, San Pedro Sula, Honduras during three months of 2021, where a
histopathological and inmunohistochemical study of the placentas of pregnant patients with
Covi-19 was carrie out.

Results: histopathological studies of the placentas found congestive, infectious and
inflammatory , infectious, and congestive changes, immunohistochemical studies with RT-
PCR on each of the placenta samples without finding evidence of vertical transmission.

Discusion: the histopathological changes produced in the placentas by covid infection can
determine the degree of affectation of the developing fetus.
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RESUMO

Contexto: Devido a pandemia de COVID-19, diversos estudos diagndsticos estdo sendo
realizados em todo o mundo para identificar o virus, determinar os sintomas associados e
as complicagbes que podem interromper a hemostasia normal em pacientes. Isso n&o é
diferente em nosso meio, visto que gestantes geralmente apresentam um sistema
imunoldgico enfraquecido.
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Objetivo: Determinar os achados histopatoldgicos e imuno-histoquimicos em gestantes com
COVID-19.

Métodos: Um estudo descritivo de 30 pacientes (casos) foi realizado no Hospital Leonardo
Martinez Valenzuela, em San Pedro Sula, Honduras, ao longo de trés meses em 2021. Os
componentes histopatolégicos e imuno-histoquimicos das placentas de gestantes com
COVID-19 foram analisados.

Resultados: Os estudos histopatolégicos das placentas revelaram alteragdes inflamatérias,
infecciosas e congestivas. Estudos imuno-histoquimicos com RT-PCR também foram
realizados em cada uma das amostras de placenta, ndao encontrando evidéncias de
transmissao vertical.

Discussao: As alteragdes histopatologicas produzidas na placenta pela infecgdo por COVID
podem determinar o grau de acometimento do feto em desenvolvimento durante a gestacao,
mas ndo o grau de transmisséo vertical.

Palavras-chave: Gravidez. Imuno-histoquimica. Patologia. Placenta. COVID-19.

RESUMEN

Antecedentes: Debido a la pandemia del virus COVID 19 en todo el mundo se estan
realizando diferentes estudios diagnosticos para lograr identificar en primer lugar el virus,
determinar los sintomas acompanantes y las complicaciones que pueden llegar alterar la
hemostasia normal en los pacientes, y en nuestro medio no es diferente ya que las mujeres
embarazadas per- se tienen un sistema inmunitario disminuido.

Objetivo: Determinar los hallazgos histopatologicos e inmunohistoquimicos en las pacientes
embarazas con Covid-19.

Metodos: se realizo un estudio descriptivo de 30 pacientes (expedientes) en el Hospital
Leonardo Martinez Valenzuela, San Pedro Sula, Honduras, durante tres meses del 2021. Se
analizo el componente histopatologico e inmunohistoquimico de las placentas de pacientes
embarazadas con Covi-19.

Resultados: en los estudios histopatologicos de las placentas se encontré cambios
inflamatorios, infecciosos, y congestivos; tambien se realizaron estudios
inmunohistoquimicos con RT-PCR a cada una de las muestras de placenta sin encontrar
evidencia de trasnmision vertical.

Discusion: los cambios histopatologicos producidos en las placentas por la infeccion de
covid pueden determinar el grado de afectacion del feto en desarrollo durante el periodo de
gestacion, mas no el contagio por transmision vertical.

Palabras clave: Embarazo. Inmunohistoquimica. Patologico. Placenta.Covid-19.
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1 INTRODUCTION

On December 31, 2019, the first case of pneumonia due to a novel coronavirus (SARS-
COV-2) was announced in the city of Wuhan, Hubei province, China. The Covid-19 epidemic
was declared by the WHO (World Health Organization) a public health emergency of
international concern on January 30, 2020. 1 Pregnant women with an acute and severe
respiratory infection such as SARS-COV-2 may be symptomatic or asymptomatic and those
who develop symptoms may develop such a severe infection compared to women of
reproductive age who are not pregnant with Covid-19.2

The histopathological examination of placental tissue could provide information such
as decidual arteriopathy and abnormal maternal vascular perfusion, which in terms of
maternal health leads us to the need for better prenatal surveillance in patients with COVID-
19.3 In pregnant patients, we found a greater susceptibility to Sars-Cov-2 infection due to
physiological changes in the immune system and respiratory system.4 Pregnant women are
at greater risk of infections, since their immune system is altered in order not to reject the
fetus.5,6 Histological examination of the placenta has revealed a dense infiltration of
macrophages at the interface level, highlighting severe morbidity among women infected with
Covid-19.7 Pathological findings of placentas of pregnant women with Covid-19 have been
variable; some reports describe no significant changes, some describe evidence of poor
maternal or fetal vascular perfusion, or both and others describe inflammatory lesions
including chronic histiocytic intervilliitis, villitis, funisitis, and chorioamnionitis.8

Only one of the studies reviewed documented placental findings, which consisted of
acute chorioamnionitis, retroplacental hematoma, and vascular alterations in the placenta.
These conditions predispose to unfavorable outcomes in both mother and newborn.9,10 The
extent of vertical transmission (in utero, intrapartum, early postnatal period is still unclear),
although the overall rate of congenital infection has been reported to be low, there are well-
documented cases of probable intrauterine transmission.11-15 The objective of this study
was to describe the histopathological and immunohistochemical findings at the level of
placental tissue secondary to Sars-CoV-2. Being a relatively new disease, it is a great
challenge to comprehensively manage this type of patient and even more so where we do
not know if the virus crosses the placental barrier and thus corrabor if the infections in

neonates are by vertical transmission.
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2 PARTICIPANTS AND METHODS

Descriptive study, data were obtained from a random sample of 30 patients who came
for obstetric care, regardless of gestational age with Covid-19 infection, during January to
March 2021 at the Leonardo Martinez Valenzuela Hospital, located in the department of
Cortés, Honduras. Clinical data were obtained from the file (perinatal medical history) with
prior informed consent. The patients were admitted to the Covid maternity ward for obstetric
care, following the protocol implemented by the Covid-19 pandemic. Placentas were
processed by the Honlab Laboratory in Tegucigalpa, Honduras and immunohistochemistry
by the SMelL3-Pathological Anatomy, Bergamo, Italy. Histological Technique: An
anatomopathological study was performed on 30 placentas of patients diagnosed with Covid-
19.

All samples were fixed in 37% formalin, which were later included using the paraffin
technique. Hematoxylin-eosin staining was performed in all cases and histological sections
were reviewed, including chorionic villi, placental membranes, and umbilical cord of each of
the specimens studied. RNA extraction was performed on each of the samples. Fixation in
Paraffin-Introduced Formalin (FFPE), two 10-micron tissue slices were collected and all
paraffin was removed by treating them with deparaffinization solution (QIAGEN). RNA was
extracted according to the RNeasy FFPE kit instructions (QIAGEN) and the amount was

determined with the Nanodrop spectrophotometer.Verses 16-19

3 RESULTS

In the study, a mean of 23 years of age was observed, most of them came from the
department of Cortés with 73% (n=22), with a mean of 39 weeks of gestation; 46.6% (n=14)
were asymptomatic and 32.26% (n=10) had fever. The risk factors identified were
hypertensive disorders with 23% (n=6), Diabetes Mellitus 17% (n=5), obesity 7% (n=2),
Gestational diabetes with 3% (n=1), Heart disease with 3% (n=1). Of the total tests performed
for the detection of Sars-CoV-2, 83% (n=25) were positive for covid antibody test (PCR),
12.90% (n=4) positive for antigen test (IgM and IgG) and a total of 6.45% (n=2) with a negative
result making a diagnosis by clinic. Among the placental histopathological findings, vellitis
was found in 100% (n=30), chorioamnionitis in 57% (n=17), congestive membranes 33%
(n=10), vascular villus congestion 30% (n=9), hypoplasia 6% (n=2), villus rarefaction 6%
(n=2), subchorionitis 10% (n=3), focal dystrophic calcification 40% (n=12), syncytial lymph

node augmentation 13% (n=4), intervillous and perivellosis fibrin 6% (n=2), intraparenchymal
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hematoma 3% (n=1), intervillous hemorrhagic extravasation 3% (n=1). (see Figure 1-4)
Among the histopathological findings of the umbilical cord, funisitis was found in 43% (n=13),
and ectatic umbilical cord in 3% (n=1).

Figure 1 The results of RNA extraction from each of the samples were successfully
amplified for internal control by RT-PCR, but none of them detected the presence of viral RNA
sequences from conserved regions of nucleoproteins of the novel coronavirus SARS-CoV-2.
(see table 1) The termination of pregnancy resulted in cesarean sections with 83% (n=25)
and vaginal delivery with 16.13% (n=5). No fuss. 93% (n=28) of the patients were discharged
as medical discharge and 7% (n=2) died and 93% (n=28) of the newborns were discharged

as medical discharge, 3% (n=1) referred and 3% (n=1) died.

4 DISCUSSION

Pregnancy is an immunosuppressive state and having had a Covid 19 infection
worsens the condition, more coomorbidities (Diabetes, Hypertension, Asthma, Obesity, Heart
Disease, etc.) increases maternal mortality; that in the three months of the study we reported
only two maternal deaths, but at the end of October 2021 there were 47 in the covid maternity
ward of the Leonardo Martinez Valenzuela Hospital; maternal and neonatal mortality was
lower compared to discharge in our study. The placenta is a transitory organ made up of the
mother's tissues and fetal tissues whose main functions are to nourish and protect the
fetus.20 Severity may be related to an impaired adaptive immune response and increased
release of proinflammatory cytokines, leading to systemic inflammation, severe organ
damage, and ultimately death, the same clinical features as a non-pregnant patient, so
multidisciplinary management is necessary.5,21

There are studies that have shown that the histological examination of placentas from
mothers with Covid-19 have mostly presented inflammatory and vascular changes that
suggest involvement of the placenta by the virus. These changes can be attributed to
maternal hypoxia and prothrombotic activity resulting from the virus-induced release of
proinflammatory cytokines.13,14 Other results showed that at the macroscopic and
microscopic level no pathological changes suggestive of placental infection were found, the
only finding that drew attention was the increase in fibrin deposits at the level of the stroma
and syncytial nodules. This can cause a decrease in blood flow at the placental level and
therefore generate hypoxia that would lead to micro infarctions in this tissue. 5,10,21 In

relation to Sars-CoV and MERS, an increase in first-trimester miscarriage, preterm delivery,
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premature rupture of membranes, intrauterine growth restriction, and an increased cesarean
section rate have been reported, with placental histopathology reporting a large amount of
fibrin (intervillous and subchorionic), villus calcifications, infarctions, placental hypotrophy and
thrombotic vasculopathy in some villi.22 In many studies carried out, vertical transmission
has not been proven, but it cannot be ruled out.23

The histopathological changes found in the study were vellitis, chorioamnionitis,
congestive membranes, vascular villus congestion, focal dystrophic calcification, intervillous
fibrin, and increased lymph nodes syncytial hematomas, intraparenchymal hematomas, and
funisitis, which are consistent with those reported in other previous studies at the international
level. The results of RNA extraction from each of the samples sent to Italy were successfully
amplified for internal control by RT-PCR, but in none of them was the presence of viral RNA
sequences from conserved regions of nucleoproteins of the new coronavirus SARS-COV-2
detected, therefore, the placenta is a protective barrier so that the fetus does not contract the
infection by this route. However, it can be said that SARS-CoV-2 infection during pregnancy
represents a risk factor for neonatal complications.

According to most studies, there was no vertical transmission; This tells us that such
transmission, although it can occur, is a very rare finding.22,23 Sars-CoV-2 infection in
Honduras, in an analysis of the current situation, was a public health problem, therefore
studies with a larger number of samples are required to determine the anatopathological and
immunohistochemical characteristics of the placentas and thus establish the route of

transmission to the newborn.
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ANNEXES
Figure 1

Histopathological findings in placenta
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Figure 2

Figure of the different histological sections with inflammatory changes at the level of placental
tissue

Photo 3.Histological sections showing villi Photo 4 Histological sections show congestive
chorionic sections of the 3rd trimester, observed inthe  chorionic villi of the 3rd
trimester with dystrophic calcification of a congestants with inflammatory villus
infiltrate (HE stain 10x). mild in the stroma composed of

lymphocytes (HE stain 10x)
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Table 1
Results of RNA extraction from placental tissue
Cod AN Pad Amplify.Ct Note
ORF-1A<37 Cin=<40 GeneN=37
121-22798 No ct. 27.34 No ct. Negative
121-22799 No ct. 23.47 No ct. Negative
121-22800 No ct. 27.08 No ct. Negative
121-22801 No ct. 23.67 No ct. Negative
121-22804 No ct. 26.39 No ct. Negative
121-22805 No ct. 28.64 No ct. Negative
121-22807 No ct. 27.44 No ct. Negative
121-22808 No ct. 28.84 No ct. Negative
121-22809 No ct. 26.22 No ct. Negative
121-22810 No ct. 25.31 No ct. Negative
121-22811 No ct. 27.44 No ct. Negative
121-22817 No ct. 31.24 No ct. Negative
121-22818 No ct. 32.17 No ct. Negative
121-22819 No ct. 29.11 No ct. Negative
121-22820 No ct. 28.38 No ct. Negative
121-22821 No ct. 28.30 No ct. Negative
121-22822 No ct. 26.03 No ct. Negative
121-22823 No ct. 27.07 No ct. Negative
121-22824 No ct. 290.84 No ct. Negative
121-22825 No ct. 24.0 No ct. Negative
121-22826 No ct. 30.35 No ct. Negative
121-22827 No ct. 29.50 No ct. Negative
121-22828 No ct. 32.35 No ct. Negative
121-22829 No ct. 27.22 No ct. Negative
121-22830 No ct. 24.50 No ct. Negative
121-22831 No ct. 24.52 No ct. Negative
121-22832 No ct. 33.38 No ct. Negative
121-22833 No ct. 31.79 No ct. Negative
121-22834 No ct. 25.84 No ct. Negative
121-22835 No ct. 29.28 No ct. Negative
NTC - - - NTC
PC 20.91 22.14 -23.64 PC
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