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Abstract 

Background: COVID-19 infection during pregnancy could be associated with pla-

cental histopathological changes such as vascular diseases and malperfusion. There 

are studies showing that mRNA vaccines are not associated with significant placen-

tal pathological changes. Our objective was to evaluate the placental histopathology 

in pregnant women who received Sinopharm, an inactivated virus vaccine, during 

pregnancy.  

Case Presentation: The study included placental samples collected from mothers 

who gave birth of living singletons through elective cesarean sections performed be-

tween March 2022 and May 2022 at Imam Khomeini Hospital Complex. The study 

included women who had no history of positive reverse transcription polymerase 

chain reaction (RT-PCR) testing for COVID-19 during pregnancy, and had received 

at least one dose of COVID-19 vaccine during their pregnancy. Humoral levels of 

anti-SARS-CoV-2 spike IgG were measured in both the mothers and neonates.  

Results: The study included 20 mother-neonate pairs. The mean maternal age was 

34±3.6 years, and all mothers received Sinopharm vaccine as their first and second 

doses. The last vaccine dose was administered during pregnancy, with 3 mothers re-

ceiving it in the first trimester, 9 in the second trimester, and 8 in the third trimester. 

The histopathological findings in the placental samples included decidual vasculopa-

thy, subchorionic thrombosis, and chronic histiocytic intervillositis. All mothers and 

neonates, except one pair, were positive for anti-spike antibody.  

Conclusion: Multiple abnormal histopathological findings were reported in placenta 

of vaccinated mothers. However, similar to previous studies, these placental findings 

are considered mild lesions and have been observed in both vaccinated and unvac-

cinated mothers. 
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Introduction 

here is now accumulating evidence that coro-

navirus disease 2019 (COVID-19) infection 

during pregnancy leads to multiple adverse  
 

outcomes for maternal, fetal, and even neonatal 

health including preterm birth and stillbirth (1-4). 

COVID-19 could also affect placenta and it is re- 
 

 

 

ported that COVID-19 is associated with decidual 

arteriopathy, maternal and/or fetal malperfusion, 

and chronic histiocytic intervillositis (5-7). This 

association raises the question of whether vac-

cines have similar effects on placenta or not. Vac-

cines are shown to be effective at prevention of 
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COVID-19 in pregnant women (8). mRNA vac-

cines are also effective at preventing placentitis 

and stillbirth. Vaccination decreases the viral 

load, decreases vascular and tissue damages, and 

prevents virus dissemination from lungs to pla-

centa and other organs (9, 10). Fortunately, stud-

ies have shown that mRNA vaccines do not cause 

significant histopathological changes in placental 

pathology (5) and stillbirth following placentitis 

was only observed among unvaccinated mothers 

(4). But there are no published studies discussing 

inactivated vaccines such as BBIBP-CorV (Si-

nopharm vaccine), while these vaccines are fre-

quently used in Middle Eastern and Eastern Asian 

countries. Also, neonatal level of anti-spike anti-

body is reported to be correlated with maternal 

vaccination (mRNA vaccines) (11), but there are 

limited data about inactivated vaccines such as 

Sinopharm. In this study, placental histopatholog-

ical findings and level of anti-spike antibody of 20 

mothers were reported who received Sinopharm 

vaccine during pregnancy. 

 

Case Presentation 

This project was approved by the ethical com-

mittee of Tehran University of Medical Sciences 

(approval code: IR.TUMS.IKHC.REC.1400.436) 

and was performed in accordance with good clini-

cal practice and the principles of Declaration of 

Helsinki. Written informed consent was obtained 

from all the participants of this study. A search 

was conducted in the hospital’s database of wom-

en who were admitted for childbirth to identify 

women who had received SARS-CoV-2 Sino-

pharm vaccine (DrugBank Accession Number of 

DB15807) before delivery, and for whom the pla-

centa was submitted for pathological evaluation. 

The inclusion criteria for the study were as fol-

lows: 

1) All healthy singleton pregnant women who 

delivered healthy term newborns via normal vagi-

nal delivery or elective cesarean section between 

March 2022 and May 2022 at the obstetrics ward 

of Imam Khomeini Hospital Complex as a univer-

sity hospital; 2) cases with no history of con-

firmed COVID-19 either by RT-PCR, imaging 

findings, or physicians’ diagnosis; 3) cases re-

ceived at least two doses of Sinopharm vaccine, 

with at least one dose during pregnancy; 4) partic-

ipants tested negative for COVID-19 at the time 

of hospitalization by RT-PCR; 5) women with no 

pregnancy complications, such as maternal diabe- 

tes, pre-eclampsia, thrombosis, or hypertension;  
 

and 6) women with no history of abortion. 
 

Sample collection, fixation, staining, and histo-

pathological assessments: Immediately after birth, 

placental and membrane samples fixed in 10% 

buffered formalin were sent to the pathology la-

boratory. Then, paraffin-embedded blocks were 

stained with hematoxylin and eosin (H&E). All 

placentas were examined for gross and histologic 

findings following guidelines outlined in Amster-

dam Consensus Statement (12). All samples were 

assessed by 2 pathologists. During the second as-

sessment, the pathologist was blinded to the sam-

ple identifications and the results of the initial as-

sessment.  
 

Serological assay: The SARS-CoV-2 specific IgG 

testing was performed using SARS-COV-2 anti-

spike IgG levels (Pishtaz Teb Zaman Diagnostics, 

Iran). The maternal and neonatal serum samples 

were evaluated for SARS-CoV-2 anti-spike IgG 

levels using the enzyme linked immunosorbent 

assay (ELISA) technique according to the compa-

ny’s specifications. The kit is intended to detect 

the presence of SARS-CoV-2 specific antibodies, 

indicating recent or previous infection with the 

SARS-CoV-2 virus. The SARS-CoV-2 anti-spike 

IgG ELISA assay had a reported sensitivity of 

98.16% and a specificity of 99.01%, with a cut-off 

value of 8 RU/ml (relative units per milliliter). 

Any level of antibody above the cut-off of the 

laboratory test was considered positive (13, 14).  
 

Results 

Pregnancy women characteristics: Out of a total of 

43 pregnant women who received Sinopharm vac-

cine, 20 pregnant women met the inclusion crite-

ria. The mean maternal age was 34±3.6 years. All 

newborns included in this study were full-term 

with a mean gestational age of 38.2±0.79 weeks. 

In this study, 8 out of 20 newborns (40%) were 

female, and 12 (60%) were male. The mean birth-

weight of the newborns was 3217.75±417.44 gr. 

All newborns had Apgar scores of 9 at 1 min and 

10 at 3 min. All COVID-19 vaccines received by 

the mothers in this study were Sinopharm 

(BBIBP-CorV) vaccines. Twelve mothers had 

received 2 doses of vaccine, while the remaining 8 

mothers had received three doses. The mothers in 

this study received their last dose of the Sino-

pharm COVID-19 vaccine at different stages of 

pregnancy -3 in the first trimester, 9 in the second 

trimester, and 8 in the third trimester. All mothers 

were negative for SARS-CoV-2 reverse transcrip-

tion polymerase chain reaction (RT-PCR) test
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Table 1. Characteristics of included mothers and newborns 
 

Patients number 
Maternal 

age 

Delivery 

time 

Neonate’s 

gender 

Type  

of delivery 

Vaccine  

type 1st dose 

Vaccine  

type 2nd dose 

Vaccine  

type 3rd dose 

Number of 

doses 
G P A 

Time of vaccination 

(pregnancy) 

1 36 39 Female C/S Sinopharm Sinopharm Nothing 2 1 0 0 16W6D 

2 36 38 Male C/S Sinopharm Sinopharm Nothing 2 4 1 2 20W4D 

3 36 40 Female NVD Sinopharm Sinopharm Nothing 2 1 0 0 19W2D 

4 35 38 Male C/S Sinopharm Sinopharm Sinopharm 3 2 0 1 6W5D 

5 32 39 Male C/S Sinopharm Sinopharm Sinopharm 3 2 1 0 7W3D 

6 27 38 Male C/S Sinopharm Sinopharm Sinopharm 3 1 0 0 0W22D 

7 35 38 Female C/S Sinopharm Sinopharm Sinopharm 3 1 0 0 8W4D 

8 31 38 Male C/S Sinopharm Sinopharm Sinopharm 3 1 0 0 7W2D 

9 38 38 Male C/S Sinopharm Sinopharm Nothing 2 1 0 0 21W4D 

10 28 37 Female C/S Sinopharm Sinopharm Sinopharm 3 1 0 0 17W5D 

11 29 38 Female C/S Sinopharm Sinopharm Nothing 2 1 0 0 11W2D 

12 31 39 Male C/S Sinopharm Sinopharm Nothing 2 3 1 1 20W2D 

13 32 38 Male C/S Sinopharm Sinopharm Sinopharm 3 1 0 0 12W0D 

14 37 38 Female C/S Sinopharm Sinopharm Nothing 2 5 2 2 11W6D 

15 31 39 Female C/S Sinopharm Sinopharm Nothing 2 2 1 0 21W2D 

16 41 38 Male C/S Sinopharm Sinopharm Nothing 2 4 1 2 14W2D 

17 37 38 Male C/S Sinopharm Sinopharm Nothing 2 2 1 0 8W0D 

18 37 38 Male C/S Sinopharm Sinopharm Nothing 2 3 2 0 18W0D 

19 36 38 Male C/S Sinopharm Sinopharm Sinopharm 3 4 1 2 29W6D 

20 35 38 Female C/S Sinopharm Sinopharm Nothing 2 1 0 0 22W2D 
 

C/S: Cesarian section, NVD: Normal vaginal delivery, Hx: History, G: Gravid, P: Para, A: Abortion 
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at the time of admission. Characteristics of in-

cluded patients are summarized in table 1. 
 

Histopathological and serological findings: Micro-

scopic examination revealed histopathological 

changes in 5 placentas (20%). These findings con-

sist of massive subchorionic thrombosis (MST) (1 

placenta, figure 1), decidual arteriopathy (3 pla-

centas), and chronic histiocytic intervillositis 

(CHI) (1). All findings are presented in table 2 

and normal variations were not reported. It is im-

portant to note that none of the cases with decidu- 

 

al arteriopathy had a history of hypertension.  

Case 13 presented with chronic histiocytic vas-

culitis, which was the most noteworthy histo-

pathological finding observed in our study. She 

was a 32-year-old mother who delivered her first 

child, a healthy full-term boy, with 1-min and 5-

min Apgar scores of 9 and 10, respectively. Addi-

tionally, case 13 had a body weight of 83 kg and a 

height of 166 cm, indicating that she was over-

weight. This patient also had a three-year history 

of multiple sclerosis (MS). 

The SARS-CoV-2 spike antibody was detected 

in all mothers and their corresponding newborns, 

except for one mother-neonate pair (mother-neo-

nate number 3). Interestingly, for all the mother-

neonate pairs with positive spike antibody detec-

tion, the levels were higher in the neonatal serum 

compared to the maternal serum (Table 2). The 

mother who was tested negative for the SARS-

CoV-2 spike antibody showed MST changes in 

her placenta. 

 
Discussion 

To our knowledge, this is the first study evaluat-

ing the placental pathology of the mothers who  

 

Table 2. Placenta histopathological findings of included patients 
 

Patient Histopathological findings 
Level of spike antibody 

Maternal Neonatal 

1 None >100 >100 

2 None 54.10 79.80 

3 Massive subchorionic thrombosis 2.00 3.00 

4 None >100 >100 

5 None >100 >100 

6 Decidual arteriopathy 25.30 44.10 

7 None >100 >100 

8 Decidual arthropathy 16.70 36.60 

9 None 62.20 92.40 

10 None 18.10 25.90 

11 None 42.20 97.80 

12 None >100 >100 

13 Chronic histiocytic intervillositis >100 >100 

14 None >100 >100 

15 None 25.20 31.90 

16 None 37.20 >100 

17 None >100 >100 

18 None 20.00 24.20 

19 None >100 >100 

20 Decidual vasculopathy >100 >100 
 

Level of anti-spike is reported in RU/ml (Relative units per ml) and levels higher than 8 are considered positive 

Figure 1. Histopathological examination showing massive 

subchorionic thrombosis in placenta 
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had previously received Sinopharm COVID-19 

vaccine during their pregnancy. In this study, pla-

cental histopathology of 20 pregnant mothers was 

reported who received at least the first two doses 

of Sinopharm (BBIBP-CorV) COVID-19 vaccine. 

The key placental histopathological findings in 

this study were decidual arteriopathy in 3 placen-

tas, massive subchorionic thrombosis in 1 placen-

ta, and chronic intervillositis in 1 placenta. How-

ever, due to the limitations of our study, it is diffi-

cult to draw any statistical conclusions from these 

findings. 

There are several reports regarding the effect of 

COVID-19 on placental pathology (6, 15-19). 

Most of these studies investigated pregnancy out-

comes in addition to placental pathology and their 

possible correlation. These studies showed a sig-

nificant histopathological change in the placenta, 

including avascular villi, fibrin deposition, throm-

bosis, meconium macrophage, malperfusion, fetal 

and maternal vascular defects, and villitis (6, 18, 

20). However, there are reports showing no signif-

icant difference in histopathological changes be-

tween infected and non-infected placentas (19, 

21). The available evidence indicates that COVID-

19 vaccines, such as Sinopharm (BBIBP-CorV) 

and mRNA vaccines, are not only safe during 

pregnancy, but may also decrease the occurrence 

of certain adverse pregnancy outcomes (3, 7, 22-

24). The majority of the available research has 

focused on how COVID-19 infection affects the 

placenta. In an evaluation of 164 mothers who 

were fully vaccinated with mRNA COVID-19 

vaccines (at least 2 doses at >2 weeks before de-

livery) and 267 unvaccinated mothers, no signifi-

cant differences were found in the placental find-

ings, birthweight, or Apgar scores between the 

two groups (25). In a retrospective cohort study 

comparing a control group (with no COVID-19 

history or vaccination), a group with COVID-19 

infection during pregnancy, and a group with 

COVID-19 mRNA vaccination during pregnancy, 

no significant placental changes were observed in 

the vaccinated groups. However, increased pla-

cental vascular pathologies were detected among 

infected mothers (5). In another study of 84 

mRNA-vaccinated mothers and 116 controls, no 

increased incidence of placental pathological find-

ings was found in vaccinated mothers (7). Alto-

gether, COVID-19 mRNA vaccination in preg-

nancy appears to be safe and is associated with a 

reduction in COVID-19-related complications 

(22). 

Decidual arteriopathy was found in 3 mothers 

(15%), although this pathological finding has been 

shown to be related to SARS-CoV-2 infection. It 

is also common in both vaccinated (1.8 and 10% 

in two studies) and unvaccinated (5.2 and 12% in 

two studies) mothers (7, 25). Generally, the preva-

lence of placental thrombosis in pregnant women 

with COVID-19 is low (26) and subchorionic 

thrombosis was observed in both COVID-19 and 

control groups, without a statistically significant 

difference between the groups (27). The incidence 

of massive subchorionic thrombosis (MST) is 

about 0.03%–0.08%, and its etiology and patho-

genesis are so far unknown (28, 29). MST associ-

ation with spike antibody level cannot be deter-

mined in our study, and its absence in this case 

may be just a coincidence. The outcomes of MST 

depend on its size and location. In the case pre-

sented, the patient had a small MST without any 

reported prenatal or postnatal complications. Also, 

chronic histiocytic intervillositis was detected in 

one case. Chronic histiocytic intervillositis (CHI) 

is a microscopic abnormality that was rarely seen 

in placentas, occurring in less than 1% of preg-

nancies. CHI has been observed to occur in the 

placentas of newborns with perinatal complica-

tions and adverse clinical outcomes (4). The over-

all live birth rate in cases of CHI is 30–81%. 

Among these live births, most infants are prema-

ture or show fetal growth restriction (FGR). The 

recurrence rate of CHI in subsequent pregnancies 

is high (30). The occurrence of CHI with tropho-

blast necrosis has been reported as a risk factor for 

transplacental transmission of SARS-CoV-2 (31). 

CHI is considered as a complication that may be 

linked to SARS-CoV-2 infection (32, 33). No 

prenatal complications related to placental find-

ings were detected in the current study. All moth-

ers gave birth to healthy babies, and none of them 

were hospitalized. Therefore, in line with previous 

studies (23, 24), our findings demonstrated that 

Sinopharm vaccine is highly beneficial for preg-

nant women. However, due to the small sample 

size of our study and the absence of a control 

group, it cannot be determined whether the ob-

served placental findings were associated with 

Sinopharm vaccination or asymptomatic SARS-

CoV-2 exposure. 

Altogether, the sample size and lack of a match-

ed control group were the limitations of our study. 

Additionally, similar to other studies (5), SARS-

CoV-2 exposure is a possible confounder, alt-

hough none of our participants had confirmed 
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SARS-CoV-2 during pregnancy. There are limited 

reports about placental histopathology assessment 

after vaccination during pregnancy (5, 7, 22). In 

comparison to histologic lesions of placenta ob-

served in term pregnancies with normal outcome, 

our findings are considered to be mild placental 

lesions (34). 

Altogether, the current data suggests that vac-

cination with Sinopharm (BBIBP-CorV) does not 

appear to be associated with significant placental 

pathological complications, similar to observa-

tions with mRNA COVID-19 vaccines. However, 

the impact of vaccination on placental histopatho-

logy remains insufficiently understood, necessitat-

ing further research and studies for a more com-

prehensive assessment. 
 

Conclusion 

According to the findings of the present study, 

the Sinopharm vaccine does not appear to pose 

significant placental pathological risks. However, 

further research with larger sample sizes and con-

trol groups is needed to fully understand the im-

pact of COVID-19 vaccination on placental health. 
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