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HEPATITIS B SURFACE ANTIGEN PREVALENCE
IN PREGNANT WOMEN BEFORE AND AFTER
NATIONAL VACCINATIONS
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Abstract. Background. Hepatitis B in pregnant mothers can pose a risk to both the mother and the baby. If left untreated
or undiagnosed, hepatitis B can be passed from mother to child during childbirth, leading to chronic hepatitis B infection
in the baby. However, with proper prenatal care, including testing and vaccination, the risk of transmission can be signifi-
cantly reduced. This study investigates the hepatitis B surface antigen (HBsAg) prevalence in pregnant women before and
after the start of the national hepatitis B vaccination plan. Materials and methods. This cross-sectional study was conducted
on all pregnant mothers in Babol County who gave birth between 2018 and 2020. Then the mothers’ information, includ-
ing a history of vaccination, place of residence, and HBsAg status, was recorded and checked through the online system
and their health records. The obtained data were analyzed using SPSS software version 22 and were displayed as frequency
and percentage. Qualitative variables were analyzed with Chi-square tests. Finally, with the logistic regression model, we
investigated the effect of variables on hepatitis. In all tests, P-value less than 0.05 is significant. Results. The prevalence
of positive HBsAg among 11 282 pregnant women in Babol city was 61 (0.5%). The prevalence rate among vaccinated and
unvaccinated mothers was 8 (0.2%) and 53 (0.7%), respectively, and this difference was statistically significant (p = 0.001).
The Prevalence of positive HBsAg among city and village residents was 26 people (0.4%) and 35 people (0.7%), respective-
ly, and this difference was not significant (p = 0.07). Also, rural (p =0.02, OR = 1.82, 95%CI: 1.08—302) and unvaccinated
(p<0.001, OR =3.79, 95%CI: 1.79—8.01) mothers had a higher chance of contracting hepatitis B. Conclusion. The results
indicated that national hepatitis B vaccination in newborns has notably decreased infection rates in future childbearing
women. Hepatitis B is a preventable disease through vaccination. The vaccine has demonstrated both safety and high im-
munogenicity. It is crucial to maintain the immunization of newborns and adhere to the screening guidelines for pregnant
mothers as outlined in the national program.
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PACMPOCTPAHEHHOCTb NOBEPXHOCTHOIO AHTUFEHA TEMATUTA B Y BEPEMEHHbIX
JKEHLLUWH A0 U NOCJIE CTAPTA HALUNOHAJIbHbBIX MPOrPAMM BAKLI,VIHALI,I/IVI
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Bsedenue. Tenatut B y 6epeMeHHbBIX MaTepeit MOXET MPENCTaBISITh PUCK KaK IIJIsi MAaTepH, Tak u 1s pedbeHka. Eciu
€ro He JICYUTh JIN He TUAarHOCTUPOBATh, BUpyc renatuta B (BI'B) MoxeT mepenaBaThest oT MaTepu K peOEHKY BO Bpe-
M POMIOB, UTO MPUBOIUT K XpoHUYeckoil BI'B-undexkuuu y pebernka. OgHako npu HaajaexaiieM 10poI0BOM yXOJE,
BKJIIOYAsI TECTUPOBAHNE U BAaKLIMHALIMIO, PUCK Mepelauu MOXET ObITh 3HAUUTEJIbHO CHUXEH. B mpuBoguMOM ucce-
JIOBAaHWU M3y4YaeTcs paclpoCTPAHEHHOCTh MMOBEPXHOCTHOTO aHTUreHa renatuta B (HBsAg) y 6epeMeHHBIX XeHIIIUH

Appec pns nepenucku: Contacts:

Macowme basHun Masomeh Bayani

Babonbckuii yHMBEPCUTET MEANLMHCKMX Hayk, I. Babonb, MpaH. Babol University of Medical Sciences, Babol, Iran.

Ten.: 09113112559. Phone: 09113112559.

E-mail: rohanresearch88@gmail.com; m_baiany@yahoo.com E-mail: rohanresearch88@gmail.com; m_baiany@yahoo.com

[na uMtmpoBaHus: Citation:

Xepasti @., Jlotow C., S6paxumu 1., AsaHuan M., BasHu ®., LapbaHam 3., Hedayati F., Lotfi S., Ebrahimi P., Javanian M., Bayani F., Darbandi Z.,

BasHu M. PacnpocTpaHeHHOCTb MOBEPXHOCTHOTO @HTUreHa renatura Bayani M. Hepatitis B surface antigen prevalence in pregnant women before
By 6999M9§Hblx XEHLLWH 10 1 nocne CTapTa HalloHaNbHbIX MPOrpaMm and after national vaccinations // Russian Journal of Infection and Immunity =
BaKUVHALWiA // ViHpekums 1 ummyHwTer. 2025. T. 15, Ne 3. C. 587-591. Infektsiya i immunitet, 2025, vol. 15, no. 3, pp. 587-591. doi: 10.15789/2220-
© Hedayati F. et al., 2025 DOI: http://dx.doi.org/10.15789/2220-7619-HBS-15617
Cratbst focTynHa no nuueHauu Creative Commons Attribution 4.0 587

The article can be used under the Creative Commons Attribution 4.0 License



F. Hedayati et al. MHdekumns n uMmyHuTeT

JI0 U TIoCJIe CTapTa HallMOHAIbHOTO TJlaHa BaKIIMHALIMKY MPOTUB renatuta B. Mamepuaav u memoos:. IlpoBeneHHoe
MoIepevyHoe MCCIe0BaHMe BKJIOUYAJN0 BceX OepeMeHHBIX XeHIIUH B okpyre babonb, poguBmux B nepuon ¢ 2018
o 2020 r. 3aTeM uHbOpPMaLIUI O MaTepsaX, BKIOYash UCTOPUIO BaKLIMHALIMM, MECTO XHUTeNbCTBa U cTaTyc HBsAg,
Obl1a 3amucaHa ¥ IPOBEPEHa Yepe3 OHIAH-CUCTEMY U UX MEAUIIMHCKUE KapThl. [lonyyeHHbIe JaHHbBIE ObLTHU Mpoa-
HaJM3UPOBAaHBI C TOMOLIBIO IpOorpaMMHOTro obecrieueHust SPSS Bepcuu 22 1 npeacTaBleHbl KaK YacTOTa U IMTPOLICHT-
Hoe comepxxaHue. KauecTBeHHBIE TIepeMeHHBIe ObLIN TTPOoaHaIM3MPOBAHbI ¢ TIOMOIIIBIO TecTa XM-KBaapat. HakoHerr,
C TTOMOIIBIO MOMIEIHU JJOTUCTUYECKOI Perpeccruy UCClieNoBaI0Ch BIMSHIE IIEpEMEHHBIX Ha rermatuT. Bo Becex TecTax
3HaveHue p < 0,05 TprHATO, KaK CTATUCTUUECKU TOCTOBEpHOE. Pe3yrbmamslr. PactipocTpaHEHHOCTD ITOJOXHUTETbHO-
ro HBsAg cpenu 11282 GepeMeHHBIX KeHIIMH B ropone babdosb coctaBuia 61 (0,5%). [lokasaTeb pacpocTpaHeH-
HOCTH Cpeli BAKIIMHUPOBAHHBIX M HEBaKIMHUPOBaHHBIX MaTepeit coctaBui 8 (0,2%) u 53 (0,7%) cOOTBETCTBEHHO,
U 3Ta pa3Hulla ObIa ctaTuctuyecku 3Hadyumont (p = 0,001). PacnpoctpaneHHocTh mosoxuTenabHoro HBsAg tecta
Cpenu XKuTejel ropoaa u aepeBHU coctaBuia 26 yenosek (0,4%) u 35 uenosek (0,7%) coorsercTBerHo (p = 0,07).
Kpowme Toro, y cenbekux (p = 0,02, OLI = 1,82, 95% AW: 1,08—302) n HeBakumHupoBaHHBIX (p < 0,001, OLI = 3,79,
95% OW: 1,79—8,01) matepeii pucK 3apaxkeHus TermaTuToM B ObLT Bhile. Boieod. Pe3ynbraThl MoKa3aiu, 94TO HAIlMO-
HaJIbHas BaKIIMHAIM I HOBOPOXAEHHBIX OT rernatuTa B 3HauMTeIbHO CHU3MIIA YPOBEHb MHGUIIMPOBAHUS Y Oy IYIIMX
Matepeii. [ematut B sBisercs 3aboeBaHreM, KOTOPOE MOXHO MPETOTBPATUTh C MMOMOIIbIO BaKIIMHALMU. BakiinHa
MPOIEMOHCTPHPOBaa Kak 0€30IacCHOCTh, TaK M BBICOKYI0O UMMYHOTeHHOCTh. KpaiiHe BaxkHO moaaepKuBaTh UMMY-
HU3aIMI0 HOBOPOXIECHHBIX U IPUACPKUBATHCSI PEKOMEH AN IO CKpUHUHTY OepeMEHHBIX KCHIIIMH, OTPa*kKeHHbIX

B HAIIMOHAJILHOM IIpOrpamMMe.

Karouesvte caosa: anmueensi 2enamuma B, Gepementbie JceHujuHbl, 6aKUUHbL RPOMUS 2enamuma B, pacnpocmpanennocms,

UMMYHUMEM, HOBOPOJICOCHHbLE.

Introduction

The World Health Organization (WHO) predict-
ed that in 2019, 296 million people were infected with
chronic hepatitis B, and 1.5 million new cases were
registered yearly [22]. Viral hepatitis is also estimated
to cause 1.34 million deaths annually, 96% of which
are caused by long-term consequences and chro-
nicity. Viral hepatitis is also estimated to cause 1.34
million deaths annually, 96% of which are caused
by long-term consequences and chronicity [17, 21].
The prevalence rate of HBV among pregnant Iranian
mothers is between 0.35 and 6.5%, which is essen-
tial considering horizontal and vertical transmission
from mother to baby [6, 21]. According to previous
studies, children born to infected mothers have be-
tween a 70% and 90% chance of being infected with
HBY before birth [4].

HBYV vaccine was created in 1980, and in 1991, ac-
cording to the recommendation of the World Health
Organization, all countries, especially countries with
endemic areas of this disease, included the hepati-
tis B vaccine in their routine newborn immunization
program. This action led to a significant reduction
in disease incidence [13, 18]. HBV vaccination has
been routinely performed for infants and high-risk
groups since 1993 and for adults since 2007. It is be-
lieved that this vaccination changes the epidemio-
logical pattern of HBV infection, especially in chil-
dren and adolescents, and these effects are now seen
in young iranians. Continuous monitoring of this
infection and risk factors is essential for better health
planning [10]. Since 2007, vaccination was also car-
ried out in Iran for adolescents under 18 years of age
[18]. Recombinant hepatitis B vaccines are available

to applicants free of charge in primary care centers
[16]. Despite receiving it, 5—20% vaccine failure has
been reported among individuals with varying levels
of response or non-response to HBV vaccination [11].

Studies have shown that various factors such as
the type of vaccine, vaccination time, genetic back-
ground, age, weight, smoking, and alcohol consump-
tion can be involved in the effectiveness of the hepa-
titis B vaccine [1, 7, 9]. Considering the importance
of this issue, in the present study, we try to investi-
gate the prevalence of hepatitis B surface antigen as
a parameter to evaluate the vaccine’s effectiveness
in pregnant women.

Materials and methods

Study design and setting. This cross-sectional
study was conducted on all women who gave birth
in urban and rural centers of Babol County during
2018—2020.

Participants and variables. The inclusion criteria
included all women who gave birth in Babol County
from 3/21/2018 to 3/19/2020. The exclusion crite-
ria included the lack of sufficient information about
the items in the checklist and delivery at home and
outside health centers.

After receiving the code of ethics by referring
to the online system for registering the births of preg-
nant mothers during the mentioned years, we pre-
pared a pre-arranged checklist for all urban and rural
centers of Babol County. We collected the necessary
information, which included vaccination history,
place of residence, and HBsAg.

It is worth mentioning that the national vaccina-
tion plan for hepatitis B started in Iran at the begin-
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Table 1. Frequency of demographic information of pregnant women and their relationship with HBsAg

Frequency (%) HBsAg
Variables NAPTRALY Positive Negative P-value*

N=61 N= 11221
— Urban 3071 (53.8) 26 (42.6) 6045 (53.8)

Place ofliving Rural 5211 (46.2) 35 (57.4) 5176 (46.2) 0.001
- Yes 3852 (34.1) 8(13.1) 3844 (34.2)

HBV V. h 07

accination history No 7430 (65.9) 53 (86.9) 7377 (65.8) 00

Note. *Independent T-test.

ning of April 1993, and it was mandatory for all ba-
bies born after this date. Therefore, all mothers born
after 3/21/1993 were vaccinated, and mothers born
before this date were unvaccinated.

Statistical analysis. The obtained data were ana-
lyzed using SPSS software version 22 and were dis-
played as frequency and percentage. Qualitative vari-
ables were analyzed with Chi-square tests. Finally,
with the logistic regression model, we investigated
the effect of variables on hepatitis. In all tests, P-value
lIess than 0.05 is significant.

Results

In this study, 11282 pregnant women gave birth
in two years in urban and rural centers of Babol city.
Considering that hepatitis B vaccination started at
the beginning of April 1993, all mothers born af-
ter this year were considered vaccinated, which was
nearly a third of our samples. Among vaccinated
mothers, eight people (0.2%), and among unvacci-
nated mothers, 53 people (0.7%) were HBsAg posi-
tive. The difference between these groups is statis-
tically significant (p = 0.001). Nevertheless, in the
investigation of the correlation between the place
of residence and HBsAg, it was found that 26 (0.4%)
of the urban mother and 35 (0.7%) of the rural mother
were positive for HBsAg, and this difference was not
statistically significant (p = 0.07) (Table 1).

Next, the variables of vaccination history and res-
idence were entered separately in the logistic regres-
sion model using the Enter method. Being rural and
not having a vaccination history significantly predict
HBYV contacting (Table 2).

Discussion

In the present study, less than one percent of the
mothers who gave birth had positive HBsAg. The fre-
quency of HBsAg varies in different parts of the
world. The highest prevalence rates in the Western
Pacific and Africa were 6.2% and 6.1% of the popu-
lation, respectively, but the Eastern Mediterranean,
Southeast Asia, and Europe had lower prevalence

rates In Iran, different studies have reported dif- Variables OR 95%Cl | P-value
ferent frequencies, from 2.2 to 3 percent of hepati- Place of living (rural) 1.82 1.08-3.02 0.02
tis B, and accgrdmg to the rf?ports of these studies, H_BVVaccmatlon 379 179-8.01 | <0.001
Golestan province has the highest prevalence rate. history (no)

Kermanshah, Kurdistan, and Mazandaran provinces

have the lowest Prevalence of hepatitis B, respectively
[16, 15, 12]. During the last two decades, there has
been an epidemiological shift among pregnant wom-
en, especially in Mazandaran province. The first epi-
demiological report of HBV infection among preg-
nant women in Mazandaran province was conducted
in 2008 among 1219 pregnant women who had been
referred to 27 hospitals in 14 cities of Mazandaran
province in 2000—2001 [2]. In Bayani et al.’s study,
only 2 cases (0.18%) of 1065 pregnant women were
positive for HBsAg [5]. In our study, the Prevalence
of HBV is almost the same to this study. Also, in an-
other study in 2017, the prevalence rate of hepatitis
B among pregnant women in Mazandaran province
was reported as 0.47% [3], which comparison of these
results shows that the rate of hepatitis B among preg-
nant women in Babol is low.

Also, the results are consistent with our study
conducted by Safar et al. in 2014 on the youth of the
eastern region of Mazandaran [14], in which 224 peo-
ple (39.47%) among 510 young people had anti-HBS
positive. However, no results of positive HBsAg and
symptomatic hepatitis were seen. Based on this study,
neonatal HBV provides long-term protection and
is very effective in reducing the rate of chronic HBV
infection among vaccinated young people in Iran.
In the current study, eight people (0.2%) were posi-
tive for HBsAg, possibly due to vaccine failure due
to age [13]. Also, Gil Klinger et al.’s study has shown
that following anti-HBS-Ab vaccination, it gradu-
ally decreased, and only one-third of the population
maintained a protective level after 15 years, which
can be a justification for the positivity of HBsAg
in the vaccinated mothers in the present study [8].

According to the findings of our study, a sig-
nificant relationship was found between the place
of living or HBV vaccination history and HBsAg
positivity. Also, Not having a history of vaccination
and being rural were independent predictors of HBV
infection. National hepatitis B vaccination was effec-
tive in reducing HBsAg infection in reproductive age.

Table 2. Logistic regression to calculate predictive
variables in hepatitis B variables

Note. *Independent T-test; OR; Odds Ratio, CI; Confidence Interval.
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Our study shows that its prevalence has increased
significantly, which calls for further investigation
to find appropriate causes and preventative measures.
our finding is consistent with the study conducted
by Staneva Tsankova et al. in 2016 among pregnant
women in the Varna region of Bulgaria. Data analysis
showed that rural residence was one of the critical risk
factors for hepatitis B in pregnant women compared
to urban residents [19]. Also, the study by Feng Wang
et al. in 2019 showed that the prevalence of positive
HBsAg was 1.2% in urban areas and 2.4% in rural ar-
eas [20]. Also, this study showed that the HBsAg pos-
itive Prevalence in both urban and rural populations
decreased significantly over time from 2002 to 2015,
which is consistent with our study.

Conclusion

According to our results, the prevalence of hepati-
tis B among pregnant women vaccinated at birth was
significantly lower than among unvaccinated moth-
ers, which indicated the effectiveness of the national
hepatitis B vaccination plan among the general popu-
lation, especially pregnant mothers. Also, two of the
most crucial risk factors for HBV infection are being
rural and not having a vaccination history.
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