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Introduction 

The hepatitis B virus (HBV) is the cause of acute or chronic liver infection that 

has become a significant public health problem nowadays (1). In 2016, the World 

Health Organization (WHO) reported that HBV had infected approximately 2 
billion people. More than 257 million suffer from chronic liver disease, and 

887 000 deaths occur annually due to acute and chronic liver dysfunction 

worldwide (2, 3). It is estimated that the number of people infected with HBV in 

Iran is approximately 1.5 million (4). The virus is spread through vertical 
transmission from mother to fetus, during pregnancy, and mostly at birth. Also, 

transfusion of infected blood and blood compounds, sexual intercourse, and close 

and long-term contact with infected carriers are the ways of horizontal 
transmission of this virus (5). In intermediate-prevalence (3%-5%) regions, 

including the Middle East and countries like Iran, sexual transmission and 

vertical transmission are the major routes of infection (6). 
The World Health Organization has recommended screening for HBV 

infection in pregnant women due to the goal of eliminating viral hepatitis as a 

major public health threat by 2030 (7, 8). However, this goal cannot be achieved 
without solving the problem of vertical transmission of HBV. The infection risk 

among infants born to women with hepatitis B surface antigen (HBsAg) and 

HBeAg positive and high levels of serum viral DNA (≥8 log copies/mL) is up 

to 90%, and over 85% of them become chronic carriers (9, 10). Furthermore, 

approximately 25% of these children die primarily because of cirrhosis and 

hepatocellular carcinoma (9). Hepatitis B virus diagnosis during pregnancy or 
before delivery is the only possible way to prevent vertical transmission. 

Therefore, effective and rapid diagnosis is key to controlling the infection and 

establishing prevention programs for disease (11). 
The regular specimen chosen for the diagnosis of HBV infection in pregnant 

women is venous blood. However, due to the aims of studies or medical purposes, 
it could be placenta blood, vaginal secretion, amniotic fluid, and, in some cases, 

oocyte, plasma of ovum, and interstitial cells (12). 

Serological tests for viral antigens and antibodies are typically used for 
diagnostic screening on either serum or plasma; however, molecular diagnosis is 

highly sensitive to serological tests, making the virus genome detectable about 3-

5 weeks after infection (on average 6-15 days before the onset of HBsAg). The 
genome may also be identifiable in the blood years after acute hepatitis has 

improved (13-15). This study is due to the lack of similar study on vaginal 

discharge in this city; in addition, according to the results mentioned above about 
the time of infection and the possibility of a negative serum response in the early 

stages of infection, as well as the possibility of infection transmission through the 

vagina or oocytes, this study aimed to assess the presence of HBV in pregnant 

women's vaginal secretion referred to Sayyad Shirazi Hospital in Gorgan City, 

north of Iran. 

 

Methods 

In this cross-sectional study, 315 cervicovaginal lavage samples were collected 

from pregnant women referred to Sayyad Shirazi Hospital in Gorgan City, north 
of Iran. The study was approved by the Research Ethics Committee of Golestan 

University of Medical Sciences, Iran (code: IR.GOUMS.REC.1397.070). Liquid 

samples were transported on ice to the Microbiology Department's laboratory at 
Golestan University of Medical Sciences, Gorgan, Iran. Viral DNA was extracted 

from samples using the Bioneer ExiPrep Plus Viral DNA/RNA Kit. The quality 

of each extracted DNA was checked by agarose gel electrophoresis, and each 
concentration was measured using a NanoDrop spectrophotometer (Thermo 

Scientific); then, extraction accuracy was confirmed using GAPDH polymerase 

chain reaction (PCR). Participants’ clinical, demographic, and behavioral data 
were collected. 

The polymerase chain reaction was performed in a total volume of 20 μL 

using a Super PCR Master Mix (Cat No. YT1553, Yekta Tajhiz Azma, Iran) and 
primers designed by Primer 3 Input version 0.4.0, which are as follows: forward: 

5 '-CGGAACATTGTTCACCTC-3' and  

reverse: 5'-GGCCCATATTAACATTGACATA-3'. Polymerase chain reaction 

cycling was performed on an Eppendorf Master Cycler (Germany). Cycling 

condition was set up using positive control collected from the Kavosh Medical 
Diagnosis Laboratory, Gorgan, and performed as follows: 95 °C for 5 minutes as 

initial denaturation, 94 °C for 1 minute, 54.6 °C for 1 minute, and 72 °C for 1 

minute for 35 cycles, and 72 °C for 5 minutes as a final extension. The presence 
of HBV DNA was determined after electrophoresis on 1.5% agarose gels 

containing Tris-borate-EDTA (TBE) buffer and visualized directly under 

ultraviolet illumination using a gel documentation system. A 50-base pairs (bp) 
ladder was used to score the band sizes. 

Demographic, clinical, behavioral, and molecular data were entered into 

SPSS version 16 (SPSS Inc, Chicago, IL, USA). The chi-square tests were used 
to determine any association between categorical data. Risk estimation analysis 

was performed for the univariate analysis. 

 

Results 

A total of 315 pregnant women were examined in the maternity ward of Shahid 
Sayyad Shirazi Educational and Medical Center in Gorgan City from June to 

October 2018. The age range of patients was 14 to 43 years, with an average of   
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The population consisted of 94% (296/315) of pregnant housewives and 6% 

(19/315) of employees. In addition, 54.6% (172/315) of the participants were 

from urban areas and 45.1% (142/315) from rural areas. 

Hepatitis B virus DNA was detected in 2.2% (7/315) of cases. Further, 

57.13% (4/7) were less than 30 years old, and 42.87% (3/7) were older; in 

addition, 1.26% (4/315) of HBV DNA-positive cases were from urban areas and 

0.95% (3/315) from rural areas. None of the cases were illiterate. All of the 
infected pregnant women were in the third trimester of pregnancy. Only 1 case 

had a history of miscarriage. In addition, 115 (38.7%) had a history of unusual 

discharge, 4 of whom had HBV DNA. Only one of the infected women (14.28%) 
had a history of blood transfusion. 

No statistical correlation was seen between clinical and demographic data 

and the presence of HBV DNA in pregnant women of Gorgan. 
Among HBV-positive pregnant women, 4 cases never used condoms as 

infection protection, and 3 cases had anal sex. These behavioral risk factors are 

significantly associated with the HBV presence in pregnant women, respectively 
(P = 0.043 and P = 0.047); more data are shown in (Table 1). 

Discussion 

In this study, the presence of HBV DNA among pregnant women’s 
cervicovaginal samples referred to Sayyad Shirazi Hospital in Gorgan was 2.2%. 

Not using a condom (P = 0.043) and anal sex (P = 0.047) were significantly 

associated with the presence of HBV in these pregnant women. No significant 
correlation was observed between demographical and clinical data in HBV-

positive cases.  
The seroepidemiological prevalence of HBV is very different worldwide. 

According to a 2015 report, the African region had the highest prevalence of HBV 

infection (8.83%), while the Americas region had the lowest prevalence (0.81%) 

(1). In the last 2 decades, HBV infection among Iranian pregnant women has 

shown varying prevalence rates. For instance, in Zahedan City in 2005, the 

prevalence was reported as 6.5% (16), while it was 0.16% in Babol City in 2011 
(17). More recently, in Sari City in 2021, the prevalence was reported as 1.57% 

(4). Also, the prevalence varied in Gorgan City from 1.2% in 2000 (18) to 1% in 

2011 (19). The latest systematic review (2016) reported an HBV prevalence of 

2.2% in the general Iranian population (20). Our molecular genomic test results 

showed 2.2% of the HBV DNA presence in the vaginal secretions of Gorgan’s 

pregnant women, which is consistent with the prevalence of HBV in the general 
population of Iran. However, the varied prevalence of HBV in different provinces 

can be related to the study’s aims, molecular or serological diagnosis, type of 

sampling, endemicity of HBV in some areas, and the lack of good health and 
treatment services in some underdeveloped areas. As there is not enough data on 

the presence of HBV in the vaginal secretions of pregnant women and the 

importance of understanding the transmission of this virus to neonates and 
women’s partners, our results could be useful for implementing preventive 

measures in this subject. 

There were 3 and 4 infected women who never used condoms as infection 
protection and with a history of anal sex, respectively. A significant correlation 

was observed between these 2 behavioral factors and the presence of HBV DNA 

in pregnant women. A recent study conducted on pregnant women in Babol City, 
north of Iran, showed a significant relationship between using condoms and a 

history of HBV infection in the family (4). 

In contrast to some studies reported HBV-positive women with lower rates 
of virus in urban areas and less than 30 years age, our result showed a higher 

infection rate in under 30-year-old women that were residents in rural areas. (4, 
21). The relatively low prevalence of HBV among pregnant women under 30 

years old in the 2 studies mentioned above may be attributed to the initiation of 

the HBV vaccination program in Iran in 1993. Vaginal secretions sample instead 
of blood in this study with higher rate of HBV DNA positive cannot be a 

definitive reason for the existence of the disease in under 30-year-old women. 

Overall, the lack of proper vaccination in rural and distant areas of the city, lack 
of equal good health care services throughout Iran, and lack of vaccination in 

some areas of the region in the early years could be some debatable hypothetical 

reasons for defining this difference. 
As mentioned in (Table 1), only 1 woman with HBV DNA (1/7) showed a 

history of blood transfusion; there is no statistical correlation between this risk 

factor and the presence of HBV DNA. In contrast, a systematic review and 

meta‑analysis study (1900-2016) in Iranian pregnant women (11) and a study 

from south Khorasan Province (22) reported a significant relationship. 

However, in the meta‑analysis study, several risk factors were found to be 

significantly associated with the higher prevalence of HBV infection in Iranian 

pregnant women, including illiteracy, abortion, blood transfusion, and addicted 
spouses. Also, some factors such as urbanization, occupation, history of surgery, 

or tattooing showed no statistical relationship. None of the risk factors mentioned 

earlier are significantly associated with HBV DNA-positive in pregnant women 
in our study (11). 

 

Conclusion 

Hepatitis B virus DNA was found in the vaginal secretions of Gorgan’s pregnant 

women. The prevalence of HBV infection among individuals with a 2.2% 
positivity rate may be considered similar to the general prevalence of HBV 

infection. However, it holds significant importance within this specific group of 
people due to the potential for vertical and horizontal transmission of the virus to 

neonates and their partners. It is strongly recommended to conduct screening and 

provide management for women during pregnancy. 
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Table 1. The clinical, demographic, and behavioral data of Gorgan’s 

pregnant women 

Variables 

Number of 

patients 

N (%) 

HBV 

positive  

N 

(Total%) 

Missing 

N (%) 

P 

value 

Demographic information 

Age 
<30 190 (60.32) 4 (1.26) 

0 0.285 
>30 125 (39.68) 3 (0.95) 

Accomm

odation 

Urban 172 (54.6) 4 (1.26) 
1 (0.3) 0.741 

Rural 142 (45.4) 3 (0.95) 

Dynasty 

Fars 160 (53.9) 5 (1.58) 

2 (0.6) 0.253 Turkman 54 (18.2) 2 (0.64) 

Others 83 (27.9) 0 

Education 

Illiterate 60 (19.11) 0 

2 (0.6) 

 

0.266 

 

Diploma 
or less 

194 (61.66) 5 (1.58) 

Other 59 (18.78) 2 (0.64) 

Clinical information 

Trimester 

1st 26 (8.8) 0 

2 (0.6) 0.604 2nd 11 (3.7) 0 

3rd 260 (87.5) 7 (2.2) 

Delivery 

Vaginal 
delivery 

123 (44.7) 4 (1.26) 

25 

(7.5) 
0.718 Cesarean 

section 
138 (50.2) 3 (0.95) 

Abortion 14 (5.1) 0 

History of 
abortion 

Yes 88 (29.6) 1 (0.32) 
2 (0.6) 0.378 

No 209 (70.4) 6 (1.90) 

Sex pain 
Yes 86 (29.0) 2 (0.64) 

2 (0.6) 0.985 
No 211 (71.0) 5 (1.58) 

Unusual 

discharge 

Yes 115 (38.7) 4 (1.26) 2 

(0.6) 
0.324 

No 182 (61.3) 3 (0.95) 

Vaginal 
wound 

Yes 7 (2.3) 0 1 
(0.3) 

0.682 
No 291 (97.7) 7 (2.2) 

Blood 

transfusion 

Yes 21 (6.66) 1 (0.32) 1 

(0.3) 
0.582 

No 284 (93.34) 6 (1.90) 

Behavioral information 

Anal sex 
Yes 44 (14.9) 3 (0.95) 3 

(0.9) 
0.043 

No 252 (85.1) 4 (1.26) 

Condom 
using 

Yes 45 (15.2) 3 (0.95) 2 
(0.6) 

0.047 
No 252 (84.8) 4 (1.26) 
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