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The 2019 coronavirus disease (COVID-19) caused by SARS coronavirus 2 (SARS-CoV-2) has turned into a 
worldwide pandemic within months of its first documented appearance. Since the outbreak of coronavirus disease, 
there has been debate about whether pregnant women are at some risk of COVID-19 and whether it can be transmitted 
vertically across the placenta. A detailed histopathological description of circulatory disorders of the fetoplacental 
complex and morphological changes in the placental tissue is provided in current article. The results provide data for 
further in-depth study of COVID-19 on the impact of pregnancy and childbirth, as well as on the condition of new-
borns, which may well contribute to the development of fetoplacental insufficiency. 
 

KORONAVIRUS INFEKSIYASINI O`TKAZGAN HOMILADOR AYOLLARDA FETOPLATSENTAR 
TIZIM YETISHMOVCHILIGINI PROGNOZLASH 

N. K. Dustova 
Buxoro davlat tibbiyot instituti, Buxoro, O‘zbekiston 

Koronavirus infeksiyasi (SARS-CoV-2) sabab bo'lgan 2019 yilgi koronavirus kasalligi (COVID-19) birinchi 
hujjatlashtirilganidan keyin bir necha oy ichida butun dunyo bo'ylab pandemiyaga aylandi. Shuningdek, u koronavirus 
infektsiyasining og'irligi va fetoplatsentar tizimdagi qon oqimining buzilishi bilan bevosita bog'liqdir. Koronavirus 
infeksiyasining yengil darajasi bo'lgan homilador ayollarda platsentar tizim qon oqimidagi buzilishlar aniqlanmaydi; 
koronavirus infeksiyasining o'rtacha va og'ir darajalari mavjud bo'lganda, fetoplatsentar tizimda sezilarli o'zgarishlar 
aniqlanadi. Yangi koronavirus infeksiyasi bilan kasallangan homilador ayollarda giperkoagulyatsiya, shuningdek fe-
toplatsentar tizim qon oqimining buzilishi qayd etilgan. 
 

ПРОГНОЗИРОВАНИЕ ФЕТОПЛАЦЕНТАРНОЙ НЕДОСТАТОЧНОСТИ У БЕРЕМЕННЫХ, 
ПЕРЕНЕСШИХ КОРОНАВИРУСНУЮ ИНФЕКЦИЮ 

Н. К. Дустова 
Бухарский государственный медицинский институт, Бухара, Узбекистан 

Коронавирусное заболевание 2019 года (COVID-19), вызванное SARS coronavirus 2 (SARS-CoV-2), пре-
вратилось во всемирную пандемию в течение нескольких месяцев с момента своего первого задокументиро-
ванного появления. После вспышки коронавирусной болезни ведутся споры о том, подвергаются ли беремен-
ные женщины определенному риску COVID-19 и может ли он передаваться вертикально через плаценту. В 
статье предоставлено подробное гистопатологическое описание нарушения кровообращения фетоплацентар-
ного комплекса и морфологических изменений в ткани плаценты. Полученные результаты дают основания для 
дальнейшего углубленного изучения COVID-19 на влияние течения беременности и родов, на состояние ново-
рожденных, а также развитие фетоплацентарной недостаточности. 

Introduction. The 2019 coronavirus disease (COVID-19) caused by SARS coronavirus 2 
(SARS-CoV-2) has turned into a worldwide pandemic within months of its first documented ap-
pearance. Although severe courses and fatal outcomes are mainly observed in elderly patients with 
relevant comorbidities, there are also younger patients with an unfavorable disease outcome [1, 2]. 
We cannot know if pregnant women are at higher risk of developing more serious complications 
than the general population, as comparisons with appropriate controls are still lacking. Several 
studies, such as national cohort studies from France or the UK, concluded that the severity of 
COVID-19 in pregnant women depends on comorbidities, such as age over 35, body mass index 
(BMI) over 35, gestational diabetes, etc. arterial hypertension [3, 4]. Since its inception, there have 
also been discussions about whether this disease, like other viral infections, can affect fetal growth 
and be transmitted vertically through the placenta [5, 6]. 

The placenta is an immunoprivileged organ with a weakened immune response and a target 
for several viral infections [7]. Viruses such as cytomegalovirus (CMV), herpes simplex virus 1 
and 2 (HSV), rubella virus, human immunodeficiency virus (HIV), and recently Zika virus has 
been shown to be able to cross the placental barrier and may be associated with severe malfor-
mations fetal development [8, 9]. The morphological response to viral infections differs: while 
CMV and HSV classically cause chronic lymphoplasmacytic villitis, there is no inflammatory re-
sponse in Zika virus infection, but proliferation of Hofbauer cells (specialized placental macro-
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phages) can be observed [10] . 
Pregnant women infected with other coronaviruses, such as severe acute respiratory syn-

drome (SARS) and Middle East respiratory syndrome (MERS), have already been investigated in 
small case series. ICU hospitalization and maternal mortality rates were significantly higher 
among SARS-infected pregnant women than in the general population, and regardless of the tri-
mester of infection. Fetal outcome was characterized by higher rates of miscarriage, intrauterine 
fetal death, and preterm birth [11]. Placental weight was below the 5th percentile in a series of sev-
en patients, two of whom had abnormal pathology findings (thrombotic vasculopathy with avascu-
lar fibrous villi and/or placental infarction) [12]. When infection occurred within a week before 
birth, there was no restriction of fetal growth. When infection occurred 1 month or more before 
birth, two fetuses (2/3, 33 %) had fetal growth restriction with oligohydramnios associated with 
the abnormal placenta presented above. In the group of patients who gave birth in the acute phase 
of the disease, the placental test showed pronounced signs of fetal and maternal malperfusion, but 
there was no increase in inflammatory infiltrates or signs of villitis. Pooled information on preg-
nancy outcome in women infected with MERS showed no risk of miscarriage, but showed a higher 
risk of preterm birth and preeclampsia. None of the SARS or MERS studies showed signs of verti-
cal transmission during the follow-up period [13]. So far, no morphological assessments of the pla-
centa have been published in MERS-positive patients [14, 15]. two fetuses (2/3, 33 %) had fetal 
growth restriction with oligohydramnios associated with the abnormal placenta presented above. 
In the group of patients who gave birth in the acute phase of the disease, the placental test showed 
pronounced signs of fetal and maternal malperfusion, but there was no increase in inflammatory 
infiltrates or signs of villitis. Pooled information on pregnancy outcome in women infected with 
MERS showed no risk of miscarriage, but showed a higher risk of preterm birth and preeclampsia. 
None of the SARS or MERS studies showed signs of vertical transmission during the follow-up 
period [13]. So far, no morphological assessments of the placenta have been published in MERS-
positive patients [14, 15]. two fetuses (2/3, 33 %) had fetal growth restriction with oligohydram-
nios associated with the abnormal placenta presented above. In the group of patients who gave 
birth in the acute phase of the disease, the placental test showed pronounced signs of fetal and ma-
ternal malperfusion, but there was no increase in inflammatory infiltrates or signs of villitis. 
Pooled information on pregnancy outcome in women infected with MERS showed no risk of mis-
carriage, but showed a higher risk of preterm birth and preeclampsia. None of the SARS or MERS 
studies showed signs of vertical transmission during the follow-up period [13]. So far, no morpho-
logical assessments of the placenta have been published in MERS-positive patients [14, 15]. In the 
group of patients who gave birth in the acute phase of the disease, the placental test showed pro-
nounced signs of fetal and maternal malperfusion, but there was no increase in inflammatory infil-
trates or signs of villitis. Pooled information on pregnancy outcome in women infected with 
MERS showed no risk of miscarriage, but showed a higher risk of preterm birth and preeclampsia. 
None of the SARS or MERS studies showed signs of vertical transmission during the follow-up 
period [13]. So far, no morphological assessments of the placenta have been published in MERS-
positive patients [14, 15]. In the group of patients who gave birth in the acute phase of the disease, 
the placental test showed pronounced signs of fetal and maternal malperfusion, but there was no 
increase in inflammatory infiltrates or signs of villitis. Pooled information on pregnancy outcome 
in women infected with MERS showed no risk of miscarriage, but showed a higher risk of preterm 
birth and preeclampsia. None of the SARS or MERS studies showed signs of vertical transmission 
during the follow-up period [13]. So far, no morphological assessments of the placenta have been 
published in MERS-positive patients [14, 15]. Pooled information on pregnancy outcome in wom-
en infected with MERS showed no risk of miscarriage, but showed a higher risk of preterm birth 
and preeclampsia. None of the SARS or MERS studies showed signs of vertical transmission dur-
ing the follow-up period [13]. So far, no morphological assessments of the placenta have been 
published in MERS-positive patients [14, 15]. Pooled information on pregnancy outcome in wom-
en infected with MERS showed no risk of miscarriage, but showed a higher risk of preterm birth 
and preeclampsia. None of the SARS or MERS studies showed signs of vertical transmission dur-
ing the follow-up period [13]. So far, no morphological assessments of the placenta have been 
published in MERS-positive patients [14, 15]. 

The aim: examine pathological placental changes in pregnant women infected with the 
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new coronavirus COVID-19 
Materials and methods: On September  4, 2020, placental tissues of pregnant women 

diagnosed with COVID-19 were collected from the Kagan maternity complex in the Bukhara re-
gion and sent to the pathological and anatomical bureau of the Bukhara region. Relevant clinical 
data, laboratory results from medical records were collected. 

According to guidelines for fixing a COVID-19 surgical specimen, placental tissue was com-
pletely fixed with 3.7 % formaldehyde solution within 48 hours [12, 14, 17]. Then the procedures 
recommended in the literature for a general examination of the placenta were performed [13, 15]. 
Materials were carefully checked and fully sampled and normal cuts were made after paraffin em-
bedding. Each slice is 4 µm thick. All sections were observed and reviewed by the pathologist and 
the attending physician. 

Research results. All 19 patients were hospitalized in the third tr imester  of pregnancy 
for treatment and monitoring of the condition of the patients. All patients were found to have posi-
tive throat swab test result for COVID-19 virus nucleic acid, and one had a confirmed clinical re-
sult. The age of the patients was from 21 to 36 years, the average age was 28.5±1.5 years. 

Three patients had mild symptoms of COVID-19 pneumonia. 1 case of prenatal fever with 
chest tightness, 2 cases of puerperal fever, 3 patients had no clinical symptoms such as sore throat, 
chest pain, shortness of breath and fatigue. 

The results of laboratory studies showed that C-reactive protein and hemostatic system pa-
rameters were significantly increased, in 3 patients it exceeded the upper limits of the norm, there 
was no significant leukopenia and lymphopenia, transaminase was normal, not a single case in 
pregnant women progressed to severe illness and all were cured and discharged after treatment. 
There were no serious adverse outcomes for mother and child. 

When studying the hemostatic system, some deviations were revealed: in pregnant women 
with COVID-19 more pronounced disorders of the coagulation link of hemostasis were observed. 
Despite the mild course of the disease, changes in the hemostasis system were significantly higher 
(P<0.05).The increase in fibrinogen is of clinical importance. The level of D-dimer is significantly 
increased in severe cases, which is their potential risk factor and the basis for a poor prognosis. In 
patients receiving anticoagulant therapy, the levels of APTT, D-dimer, and VSC were monitored. 
The issue of stopping anticoagulant therapy was decided on the basis of coagulogram and D-dimer 
parameters. An increase in the level of ferritin and C-reactive protein by 2-3 times indicated bacte-
rial infections, which were started on antibiotic therapy from the moment of admission. 

When examining the morphological features of the placenta, several deviations were re-
vealed. When studying the morphological features of the placenta, it was revealed that the weight 
of the placenta in pregnant women with COVID-19 was slightly larger (from 350.0 to 690.0±0.2 g, 
on average 589.0±0.5 g). Placental volume ranged from 420 to 655 cm³ (mean 503 cm3). Basical-
ly, at the birth of children with hypoxic syndrome, foci of hemorrhages and necrosis were found in 
the placenta of mothers. 

The remaining tissues, including the fetal membranes and umbilical cord, do not have obvi-
ous anomalies. Microscopic observation: the area of the gray nodule in Example 1 consists of a 
large number of small capillary-like blood vessels with a small amount of loose interstitium be-
tween the blood vessels, in the rest of the placental tissue, fibrin deposits in the interstitium of the 
villi and around the villi are increased, and local syncytial nodules increase. 

The most significant change is a multifocal infarction of the placental tissue, which shows 
collapse of the villous space with fibrin deposition 
under the microscope and finally forms ghostly after-
images of the villous (rice.one). Fibrin deposits in the 
interstitium around the villi can be seen in placental 
tissue, and localized syncytial nodules are enlarged 
(Figure 1). 

It was also revealed an increase in vasculariza-
tion due to hyperplasia (expansion) of capillaries, 
which, as you know, is a characteristic compensatory 
mechanism that ensures the development of the fetus. 
In all cases, there was no obvious chorioamnionitis, 

Fig. 1. Microscopic picture of fibrin deposits 
in the interstitium around the villi of the pla-

centa of pregnant women with COVID-19 
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there was no clear formation of virus inclusion bodies; no abnormalities in the umbilical cord and 
membranes under the microscope, other than a slight thrombosis in the blood vessels of the umbil-
ical cord, and no clear nucleated red blood cells in the vessels of the villi were found in our cases. 

After analyzing the clinical characteristics of 19 pregnant women infected with COVID-19 
in the third trimester. Limited data showed that the clinical manifestations of pregnant women in-
fected with COVID-19 were similar to those of normally infected women, and there were no seri-
ous adverse maternal and child outcomes. Under the microscope, no specific pathological changes 
indicative of a placental infection were found; placental tissue nucleic acid tests and neonatal 
throat swabs were negative, suggesting that there is no direct evidence of vertical transmission of 
COVID-19 infection from mother to fetus in late pregnancy. This study provides important clues 
to understanding the clinical features of third trimester COVID-19 infection. 

Conclusions. Thus, 19 cases of placental pathology with COVID-19 infection were re-
ported in the third trimester of pregnancy in Bukhara region. Currently, there is no direct evidence 
of vertical transmission of the infection from mother to fetus in the third trimester of pregnancy, 
since the children were born in a relatively satisfactory condition, respectively, after treatment ac-
cording to the COVID-19 clinical protocol. At the same time, current data and information on 
motherhood related to COVID-19 is still very lacking and the clinical sample size needs to be in-
creased for further analysis. 
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