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Abstract. Hepatitis B vertical transfer and its risk factors in pregnant women in the eastern part of Iran.
Moghadam M.N., Amirian S., Afshari M., Parooie F., Keikhaie K.R., Shahramian 1., Bazi A., Ostadrahimi P.,
Sheikh M., Mirzaie H., Aminisefat A. One of the main causes of chronic hepatitis is mother to child transfer which is
also known as vertical transfer (VT). Although there are several studies regarding the VT mechanism and its risk
factors, none of these studies succeeded in explaining this process, completely. We conducted this study aiming at
investigating VT mechanism and risk factors in this region. The present study was a descriptive-analytic cross-sectional
study on HBS Ag positive pregnant women, which was conducted from March 2018 to March 2020 in Amir-Al-
Momenin Hospital in Zabol, Sistan-and-Baluchestan province, Iran. In this study all samples were tested for HBV
markers (HBsAg, anti-HBs, HBeAg, anti-HBe, anti-HBc, and HBV-DNA) and anti-HCV by enzyme-linked im-
munosorbent assay (ELISA). All statistical analyzes were performed using SPSS version 22 software. Totally 43 infants
of HBS antigen positive mothers were investigated. HBe antibody and HBe antigen were found in 25 (62.5%) and 2
(5%) of mothers, respectively. There was no significant difference between the newborns with and without hepatitis B
infection regarding maternal age (p=0.216), duration of the infection in mother (p=0.892), AST (0.779), AL (0.449)
and ALP (0.065). Mothers with positive viral load during pregnancy delivered newborns with positive HBS antigen
much more than mothers with negative HBS antigen. However, this difference was not statistically significant
(p=0.642). Although positive viral load was more common in neonates delivered from positive viral load mothers, the
observed difference was also remained non-significant (p=0.978). Our study provided evidences regarding that demo-
graphic, immunologic and clinical characteristics of mothers with hepatitis B infection did not play considerable role in
the vertical transmission of the infection to the newborns as well as the severity of the following infection. We also sug-
gested the possibility of placenta acting as a source of infection in VI. Further longitudinal studies with larger sample
sizes are needed to show the exact predictors of transmission of the infection from infected mothers to their children.

Pedepar. BeprukanbHa nepenaya renatuty B Ta iioro ¢pakTopn pM3nKy y BariTHHX KiHOK y cXigHii 4acTHHI
Ipany. Moragam M.H., Amipian C., A¢pmapi M., Ilapyi ®., Keiixai X.P., [llaxpamian 1., Basi A., Ocragpaximi II.,
Hleiix M., Mip3ai X., Aminicedat A. Oornicio 3 0OCHOBHUX NPpUUUH XPOHIUHO20 2enamumy € nepeoaya 1o2o 8io mamepi
00 OumuHu, AKA Makoxc idoma Ak eepmuxairvHa nepedaua (BII). Xoua € Kinbka 00cCniOdxHceHb, WO CMOCYIOMbCA
mexanizmy BIT ma it pakmopis pusuxy, #COOHOMY 3 Yux OOCHIOHCEHb He 80AI0Cs NOGHICMIO nosichumu yeu npoyec. Lle
00CHIOMNHCEHHSL NPOBEOCHO 3 MeMOI0 8UsueHHsi Mexanizmy BIT ma ¢pakmopis pusuky y 6azimuux jdciHOK y CXIOHIU 4acmuHi
Ipany. Ile Oocniooicenns Oy10 ORUCOBO-AHANIMUYHUM MINCCEKMOPANLHUM  OOCHIONCEHHAM 6AZIMHUX JICIHOK 3
nozumusHum pesynomamom HBS Ag, sixe nposoounocs 3 bepesus 2018 poky do bepesens 2020 poxy e nikapui Amip-
Anv-Momenin y 3aboni, npoginyis Cicman-i-Benyoowcucman, Ipan. ¥ yvomy oocnioscenni 6ci 3pasku 6ynu nepesiperi na
HassHicmb mapkepis sipycy eenamumy B (HBV) (HBsAg, anti-HBs, HBeAg, anti-HBe, anti-HBc, i HBV-DNA) ma anti-
HCYV 3a oonomoeoro imynoghepmenmuoeo amanizy (IDA). Yci cmamucmuuni ananizu npogoounu 3a O00NOMO20H0
npoepamuozo 3abesneuennss SPSS eepcii 22. Vcvoco 6yno Oocniosxceno 43 memosnamu mamepie 3 NO3UMUBHUM
anmueenom HBS. Anmumino oo HBe ma anmueen HBe susaenerno y 25 (62,5%) ma 2 (5%) mamepis ionogiono. He
0Y10 00CMOGIPHOT PI3HUYI MIdC HOBOHAPOOICEHUMU 3 THGpeKyiclo cenamumy B ma 6e3 nvbo2o 6ionocHo 6iKy mamepi
(p=0,216), mpusanocmi ingpexyii ¢ mamepi (p=0,892), AST (0,779), AL (0,449) ma ALP (0,065). Mamepi 3
NO3UMUBHUM BIPYCHUM HABAHMANCEHHAM Ni0 4ac 68a2imHOCMi HAPOOXCYEANU HOBOHAPOONCEHUX 3 NOZUMUBHUM
anmueenom HBS nabazcamo uacmiwe, Hiogie mamepi 3 necamuenum anwmueenom HBS. Oouax ys pisnuys e oyna
cmamucmuyno 3Hauyworo (p=0,642). Xoua nosumueHe GIpYCHe HABAHMANCEHHS OYI0 OLIbUW NOUWUPEHUM Y
HOBOHAPOOIICEHUX, HAPOOINCEHUX BI0 MAMEPIE 3 NOZUMUSHUM GIDYCHUM HABAHMAICEHHAM, CNOCMEPEICYBAHA DIZHUYS
maxodxc 3anuuwanacs Hesnauyworo (p=0,978). Hawe Oocniddcenns nadano O0oKasu mozo, wo o0emocpagiuni,
IMyHOROCIUHI ma KAIHIYHI Xapakmepucmuku mamepie 3 ingexyicio ecenamumy B He gidiepaganu 3umaunoi poai y
6epMUKANbHIL nepedaui iHQeKyii HOBOHAPOOICEHUM, a MAaKodC madCKocmi nodanvuwioi ingekyii. Mu makoosc
NPURYCMUAU MONCIUBICIb MO20, WO NiAyeHma sucmynae Odcepeiom iHgexyii npu BII. Ilompibne nodanviue
JIOH2IMYOUHAbHE OOCTHIONCEeHHS 3 OLIbUMU PO3MIpAMU BUOIPKY, WOD NOKA3AMU MOYHI NPeOuKmopu nepeoayi
iHghexyii 6i0 inixosanux mamepis ixuim Oimsm.

Hepatitis B virus (HBV) is a serious global health
issue, especially among Asian countries. Around
257 million people are infected by HBV, worldwide
[1]. HBV infection can present as an acute, chronic
or even fulminant hepatitis. Hepatocellular carci-
noma and liver cirrhosis can occur as long-term
outcomes of HBV infection, as well [2]. One of the
main causes of chronic hepatitis is mother to child
transfer which is also known as vertical transfer
(VT) [3]. Despite providing early vaccination as
well as HBV immunoglobulin in order to prevent
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neonates from developing chronic infection, immu-
noprophylaxis fail to inhibit HBV infection in up to
1-10% of infants [4, 5, 6, 7, §]. Currently, there is no
definite explanation for this failure, meanwhile it is
assumed that it can be attributable to the high
maternal viral load leading to intra-uterine infection
,or just the absence of adequate response in neonates
who receive the vaccine [7, 9].The neonates infected
through VT have a 90% risk of developing chronic
infection which is mostly due to the immune
response of the children compared with adults [10].
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Intrauterine transmission (IUT) of HBV is the main
route of VT (13-44%), which is defined as all sorts
of transmission happening prior to the onset of labor.
Some of the suggested mechanisms for IUT are
placental infection, transplacental leakage, germline
transmission, and transmission by peripheral blood
mononuclear cells. Other means of VT include
intrapartum and breastfeeding transmission [11, 12].
There are several studies investigating the risk
factors of VT. It has been reported that factors like
vaginal delivery [13], prolonged labor [14], and
amniocentesis [15] can play a major role in VT. On
the other hand, HBV viral factors such as HBV pre-
S/S gene mutations and Serum HBV-DNA level
have been indicated as reliable markers for pre-
dicting VT [16, 17, 18, 19]. Although there are
several studies regarding the VT mechanism and its
risk factors, none of these studies succeeded in
explaining this process completely. On the other
hand, as genetic factors are among the important
factors affecting VT of HBV, and there was no such
study evaluating VT and its risk factors in eastern
Iran. We conducted this study aiming at investi-
gating VT mechanism and risk factors in this region.

MATERIALS AND METHODS OF RESEARCH

The present study was a descriptive-analytic
cross-sectional study on HBS Ag positive pregnant
women, which was conducted from March 2018 to
March 2020 in Amir-Al-Momenin Hospital in
Zabol, Sistan-and-Baluchestan province, Iran. In this
study, all pregnant women with HBV referred to the
hospital for delivery during the above period were
included in the study. Among them, pregnant
mothers with various underlying diseases, hepa-
titis C, immunodeficiency, and/or family history of
hereditary immunodeficiency diseases and patients
with a variety of fetal abnormalities or fetal death
were excluded. Finally, 43 infants born to HBS
antigen positive mothers were evaluated. General
characteristics, including maternal age, gravidity,
and parity, as well as the date of delivery were

documented. This project was approved by the
ethics committee of Zabol University of Medi-
cal Sciences, and informed consent was obtained
from patients prior to their enrollment.

Laboratory Investigation

After obtaining the patients’ informed consent, a
5-cc blood sample was taken from each of them. All
samples were tested for HBV markers (HBsAg, anti-
HBs, HBeAg, anti-HBe, anti-HBc, and HBV-DNA)
and anti-HCV by enzyme-linked immunosorbent
assay (ELISA).

The commercial enzyme immunoassay kits used
were as follows: HBsAg and anti-HBs (Hepano-
sticka Biomerieux, Boxtel, The Netherlands), anti-
HBc (Dia.Pro Diagnostic BioProbes, Milan, Italy),
anti-HCV (Biorad, Segrate, Italy). Liver enzymes
[alanine aminotransferase (ALT), aspartate amino-
transferase (AST), and Alkaline Phosphatase (ALP)]
were also determined in all of the patients. To
investigate latent hepatitis infection, HBV-DNA was
extracted from all samples using the DNA extraction
kit, High Pure Viral Nucleic Acid kit (Roche Diag-
nostics GmbH, Mannheim, Germany). Then HBV-
DNA was determined quantitatively by real-time
PCR using the artus HBV RG PCR kit (QIAGEN,
Hamburg, Germany) on the Rotor-Gene 3000 real-
time thermal cycler (Corbett Research, Sydney,
Australia). The analytical detection limit of this kit
was 20 [U/ml.

DNA Amplification

For all samples, Nested PCR was performed with
surface antigen primers including external (S1, S2)
and Internal (S6, S7) by Taq DNA Polymerase kit.
The sequence and size of the primers are given in
the figure below (Figure). The second-round PCR
products were transferred to 1% gel electrophoresis.
Their positive sequence samples were determined,
and their nucleotide sequence was determined bila-
terally by ABI sequencer 3130Xi, and the mutations
in this fragment were identified.

Primer Gene Seq 5' to 3' Base
S1 Surface 5-CCTGCTGGTGGCTCCAGTTC-3 20
S2 Surface 5'-CCACAATTCKTTGACATACTTTCCA-3' 25
Sé6 Surface 5'-GCACACGGAATTCCGAGGACTGGGGACCCTG-3 31
S7 Surface 5'-GACACCAAGCTTGGTTAGGGTTTAAATGTATACC-3' 34
Sequence and size of hepatitis B surface gene primers
22/ Tom XXVII/ 1
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Statistical analysis

The correlation between categorical variables was
estimated using the Spearmen correlation coefficient.
All statistical analyzes were performed using SPSS
version 22 software. Age, Liver enzyme, and other
laboratory and demographic information were expres-
sed as mean =+ standard deviation. The Chi-square test
and Fisher’s exact test were used to compare catego-
rical data. The significance level was set at p<0.05.
The prognostic value was expressed as odds ratios
(OR) and corresponding 95% confidence interval (CI).

RESULTS AND DISCUSSION

Totally 43 infants of HBS antigen positive mothers
were investigated 25 (58.1%) of whom were boys and
mean (SD) age of them was 3.6 (2) months. The
youngest and oldest infants were one and 10 months
old, respectively. Mothers were in average
30.2+6.3 years old ranging from 14 to 44 years.

Of the studied mothers, 21 (71%) experienced
normal vaginal delivery. Most of them were Iranian
(74.4%) and the others were Afghan residents. Only
3 (9.7%) mothers reported a history of anti-viral
treatment. Exclusive breast feeding was reported by
19 (44.4%) of mothers while 3 (9.7%) were feeding
their neonates just by formula milk.

HBe antibody and HBe antigen were found in
25 (62.5%) and 2 (5%) of mothers, respectively. The
prevalence of HBs antigen positive children was 16
(37.2%), while 27 (62.8%) of them were HBS nega-
tive. HBe antibody and HBe antigen were positive in
28 (70%) and 1 (2.5) of the infants respectively.

Positive and negative HBs antigen newborns did
not have any significant difference regarding gender
(p=0.405), type of delivery (p=0.086), mother’s
nationality (p=0.130), history of antiviral therapy
(p=0.452) and feeding type (p=0.338) (Table 1).

Table 1

Demographic and clinical characteristics of newborns with and without positive HBs antigen

Infant’s HBS Antigen

Characteristics P value
negative positive
gender female number 10 8 0.405
% 37.40 50
male number 17 8
% 62.96 50
Type of delivery NVD number 18 9 0.086
% 81.82 56.25
Cesarean number 4 7
% 18.18 43.75
nationality Iranian number 18 14 0.130
% 66.67 87.5
Afghan number 9 2
% 33.33 12.5
History of Drug use no drug number 18 9 0.452
% 94.74 81.82
drug history number 1 2
% 5.26 18.18
Type of breast feeding breast milk number 14 5 0.338
% 70 45.45
replacement feeding number 2 1
% 100 9.09
mixed feeding number 4 5
Y% 20 45.45
126 Ha ymoeax niyensii CC BY 4.0
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As demonstrated in table 2, frequencies of po-
sitive maternal HBe antibody among newborns
with and without HBS antigen were 11 (68.7%)
and 14 (58.33%) respectively (p=0.505). Corres-
ponding figures for HBe antigen were zero and
2 (8.33%) respectively (p=0.508). There was no

significant difference between the newborns with
and without hepatitis B infection regarding
maternal age (p=0.216), duration of the infection
in mother (p=0.892), AST (0.779), AL (0.449) and
ALP (0.065) (Table 3).

Table 2

Maternal immunological factors of the HBs antigen positive and negative infants

Infant’s HBS antigen

Maternal factors P value
negative positive
Hbe Antibody negative number 10 5 0.505
% 41.67 31.25
positive number 14 11
% 58.33 68.75
Hbe Antigen negative number 22 16 0.508
% 91.67 100
positive number 2 0
% 8.33 0

Comparing demographic and biochemical factors
between children with and without hepatitis B
infection showed that just mean ALP was signi-
ficantly higher among HBS antigen positive new-
borns (p=0.017). Other factors were not differed
between the two groups (Table 4). As demonstrated

in table 5, crude and adjusted odds ratios for
maternal positive HBe antigen were 0.60 (p=0.708)
and 0.55 (p=0.662), respectively. The corresponding
figures for positive HBe antibody in mothers were
1.57 (p=0.506) and 1.34 (p=0.702), respectively.

Table 3

Maternal characteristics of HBS antigen positive and HBS antigen negative children

Maternal factors Infant’s HBsAg Number Mean Std. Deviation P value

Maternal age negative 18 30.65 6.47 0.532
positive 16 29.38 6.22

Duration of the infection negative 15 8.75 7.46 0.619
positive 13 11.77 11.32

AST negative 16 14.85 7.74 0.897
positive 13 14.15 4.77

ALT negative 16 3.85 2.30 0.685
positive 13 4.38 2.53

ALP negative 16 198 92 0.067
positive 13 144.92 52.06

22/ Tom XXVII/ 1
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Table 4
Demographic and biochemical characteristics of the newborns with
and without hepatitis B infection
Infant factors Infant’s HBsAg Number Mean Std. Deviation P value
age negative 7 3.89 2.52 0.724
positive 6 3.17 41
AST negative 13 3175 14.94 0.659
positive 12 42.92 41.43
ALT negative 13 5.56 3.93 0.444
positive 12 6.75 4.09
ALP negative 13 180 88.5 0.017
positive 11 238.73 143.97
Viral load negative HBe antibody mothers, this difference was

Positive viral load was observed in 7 (16.28%) of
neonates which was vanished after three months in
all infants. Although the frequency of positive viral
load at birth in neonates of positive HBe antibody
mothers was higher than that among those with

not significant (p=0.819). Conversely, frequency of
positive viral load at birth for neonates of positive
HBe antigen was lower than that among those with
negative antigen mothers, this difference was also
non-significant (p=0.542) (Table 6).

Table 5
Crude and adjusted associations between maternal HBe antigen/antibody
and hepatitis B infection vertical transmission
Maternal factors crude odds ratio 95% CI Adjusted* odds ratio 95% CI
(p value) (p value)
Hbe antigen 0.60 (0.708) 0-8 0.55 (0.662) 0-7.55
Hbe antibody 1.57 (0.506) 0.41-5.96 1.34 (0.702) 0.30-5.92

Note: Controlling for the effect of maternal nationality and type of delivery

Mothers with positive viral load during preg-
nancy delivered newborns with positive HBS an-
tigen much more often than mothers with negative
HBS antigen. However, this difference was not
statistically significant (p=0.642). Although positive
viral load was more common in neonates delivered

from positive viral load mothers, the observed
difference also remained non-significant (p=0.978).
Crude and adjusted odds ratios for having positive
HBS antigen or positive viral load at birth were also
non-significant (Table 7).

Table 6
Neonatal viral load based on the immunological characteristics of mother
Maternal HBe antibody Maternal HBe antigen
p value p value
negative positive negative positive
Viral load negative no 13 21 0.819 32 2 0.542
at birth
% 86.67 84 84.21 100
positive no 2 4 6 (1}
% 13.33 16 15.79 0
Total no 15 25 38 2
% 100 100 100 100
128 Ha ymoeax niyensii CC BY 4.0
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Table 7
Maternal viral load and its association with hepatitis B infection at birth
maternal viral load . .
Pvae | U OR N gso,cr | Sdiusted 95% CI
Negative Positive (p value) (p value)
no (%) no (%)
Neonatal Negative 17(56.67) 2(40) 0.642 1 1
HBS (n=19)
antigen
Positive 13(43.33)  3(60) 1.85(0.489)  0.32-10.48 1.70 (0.577) 0.26- 11.10
(n=16)
Neonatal Negative 31(83.78)  5(83.33) 0.978 1 1
Viral load (n=36)
Positive 6(16.22)  1(16.67) 1.03(0.978)  0.10- 10.49 0.89 (0.922) 0.08-9.32
(n=7)
Notes: OR — Odds ratio, CI — confidence interval, Controlling for the effect of maternal nationality and type of delivery.
Mean liver enzymes of the HBS antigen positive We found that hepatitis B infection was

newborns were the same among those delivered from
mothers with negative and positive viral load. That was
the case for neonates of mothers with positive and
negative HBe antibody, as well (Table 8).

Finally, we did not find any evidence of mutation
in the S gene of the HBV which causes considerable
changes in the o determinant area of HBS antigen.

vertically transferred from carrier mothers with
positive HBe antigen the same as those with
negative HBe antigen. Although having HBe
antigen, increased the risk of developing hepatitis
B infection in the newborn (18%), this association
was not statistically significant.

Table 8
Severity of the newborn infection (HBS antigen positive neonates)
based on the maternal factors
Newborn liver enzymes
Maternal factors
AST ALT ALP
Mean (SD) Mean (SD) Mean (SD)
Viral load negative 47(44.54) 6.80 (4.47) 249 (158)
Positive 22.50(4.95) 6.50 (2.12) 194 (46.67)
P value 0.451 0.930 0.722
HBe antibody negative 48.80 (65.26) 7.60 (5.59) 203 (29)
Positive 38.71 (16) 6.14 (2.97) 259 (181)
P value 0.290 0.568 0.635

On the other hand, mothers with positive HBe
antibody had transferred hepatitis B infection to their
newborns the same as those with negative HBe
antibody indicating that although positive maternal
HBe antibody caused approximately 60% increased
risk of hepatitis B vertical transmission, the obser-
ved association was also not significant in our study.
Meanwhile, Boucheron et al. in their recent
systematic review and meta-analysis indicated that a
positive HBe Ag test can predict vertical transmis-
sion in spite of infant immunoprophylaxis with a

22/ Tom XXVII/ 1

sensitivity of 99.5% and a specificity of 62.2%.That
was not consistent with our findings which showed
that vertical HBV transmission was similar in
mothers with and without HBe antigen .However,
they mentioned that they could not evaluate the
effects of different HBV genotypes on the perfor-
mance of HBe antigen [20]. Dwivedi et al reported
that mother to child transmission of hepatitis B
infection is directly associated with the hepatitis B
virus replicative status of mother. They found that
76.4% of positive HBe antigen mothers compared
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with 23.6% of HBe negative mothers transmitted
hepatitis B infection to their neonates. That was not
in keeping with our findings which showed that
vertical HBV transmission was similar in mothers
with and without HBe antigen [21]. Therefore, in
contrast to the recent evidences reporting high fre-
quency of maternal HBe antigen as the main cause of
HBYV vertical transmission in the endemic regions [22],
it seems that in the study area other factors should also
be considered as the routes of transmission.

We also observed that hepatitis B infection
vertical transmission occurred with the same rate
after vaginal or cesarean delivery. However, pre-
vious researches reported the influence of delivery
mode on HBV transmission with controversies [23].
Deng et al. in a more recent study indicated that
cesarean section might decrease the vertical trans-
mission of HBV in pregnant women with HBV
DNA>10" copies/mL [24]. Moreover, mothers of
different age or different treatment durations had no
different chance of hepatitis B infection vertical
transmission.

In addition, Iranian mothers showed the same
rate of infection transmission compared to Afghan
mothers. Although refugees and immigrants are
expected to be more suspected to transmit infection
due to low quality of care, it seems that low sample
size of Afghan participants makes our finding prone
to bias. Investigating the viral load in neonates at
birth showed that mothers with positive HBe antigen
compared to those with negative antigen delivered
newborns with similar viral load rates. In addition,
viral load was the same in neonates of mothers with
positive or negative HBe antibody indicating that
HBe antigen or antibody cannot predict the degree
of viral load in neonates. We also observed that
although having a positive viral load during
pregnancy was associated with more than two folds
increased risk of HBV infection at birth, the ob-
served association was not statistically significant. It
demonstrates that viral load status of pregnant
mothers with hepatitis B infection, cannot be a
reliable predictor of neonatal infection at birth.
Meanwhile, Boucheron et al. reported that HBV

DNA levels higher than 5 30 log;o IU/mL increases
the risk of vertical transmission [20]. It should be
noted that some neonates with positive viral load
were delivered from mothers with negative viral
loads indicating some other probable sources of
infection such as placental infection. Chen et al. in
their study evaluated individual cell layers of
placenta and found HBV DNA, HBsAg as well as
HBcAg in these cells. Their results could be indica-
tive of the presence of infection in placenta. They
also reported this type of infection in 31% of their
patients as the main cause of vertical transmission
[25]. In our study, viral load was vanished during the
first three months of life which was much shorter
than that reported in the previous literature. These
differences might be due to the fact that none of our
mothers with hepatitis B infection had S mutant.
Similar liver enzymes of mothers giving birth to
infants with and without hepatitis B infection
indicates that probably liver function during preg-
nancy cannot be a predictor for hepatitis B infection
vertical transfer.

In the present study, we found that mothers with
positive viral load or positive HBe antibody,
delivered infected newborns with the same levels of
liver enzymes indicating that maternal factors did
not affect the severity of the hepatitis B infection in
their newborns.

In conclusion, our study provided evidences
regarding that demographic, immunologic and
clinical characteristics of mothers with hepatitis B
infection did not play considerable role in the ver-
tical transmission of the infection to the newborns as
well as the severity of the following infection. We
also suggested the possibility of placenta acting as a
source of infection in VT. Further longitudinal
studies with larger sample sizes are needed to show
the exact predictors of transmission of the infection
from infected mothers to their children.
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