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A. HREB/B

Japan has been doing well in preventing mother-to-
child transmission (MTCT) of hepatitis B virus (HBV)
through a nationwide project that started in 1986 and
universal vaccination against HBV since 2016. Since
then, the incidence of HBV infection has significantly
decreased. However, Japan has yet to implement
antiviral prophylaxis treatment for pregnant women at
risk of MTCT, which is recommended by the World
Health Organization (WHO). The WHO recommends
introducing antiviral prophylaxis for pregnant women
with high viral load (>200 000 IU/mL, which equal to
>106 copies/mL) or HBeAg positive, in settings where
HBV DNA measurement is limited (WHO, 2020). It is
essential for Japan to gather evidence on the risk and
effectiveness of various interventions for preventing
HBV MTCT, not only within the country but also from
outside sources to tailor more effective program
against HBV.

This study was developed based on the results of a
nationwide study conducted previously in Cambodia in
2017 (PI: Prof. Junko Tanaka), which indicated that the
prevalence of HBsAg among 5-7-year-old children was
0.56%, while that among their mothers was 4.39%,
highlighting concerns for mother-to-child transmission
(MTCT) of HBV (1).

The research group led by Prof. Junko Tanaka
(Hiroshima University), collaborated with the National
Maternal and Child Health Center (NMCHC), Ministry of
Health of Cambodia, decided to conduct a study on the
prevalence of HBsAg among pregnant women and the
rate of HBV MTCT in Cambodia where hepatitis B
vaccine (HepB) at birth and three follow up doses have
been the only interventions to reduce the MTCT of HBV.
As Hepatitis B Immune Globulin (HBIG) is an optional
if available and affordable. The results of this study will
provide insight into the risk of HBV MTCT in the setting
without antiviral prophylaxis and will contribute to
establishment of HBV screening system linkage to care
for pregnant women in Cambodia.

B. fARAE

1. The study aimed to investigate the mother-to-child
transmission of hepatitis B virus (HBV) which
required a minimum sample size of 31 HBsAg-
positive mothers. Therefore, we estimated to
screen 1,500 pregnant women.

The study consisted of two parts. In Study-1, all
pregnant women who visited one of three
designated hospitals in Siem Reap Province,
Cambodia, were tested for HBsAg (rapid test,
Abbott Determine™, USA) and collected serum
samples and socio-demographic information. In
Study-2, all HBsAg-positive pregnant women and
one-fourth of HBsAg-negative pregnant women
and their babies were invited for follow-up at
delivery and 6 months after delivery. Cord blood
and dried blood spot (DBS, HemaSpot™) samples
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were collected.

All collected samples were stored at -25°C until
analysis. HBV serological markers were detected
using chemiluminescent enzyme immunoassay
(CLEIA, Lumi-pules, Fujirebio Inc., Japan).

Viral load was quantified using real-time
polymerase chain reaction (Real Time-PCR,
Thermo Fisher Scientific), and sequencing was also
performed using Sanger method.

5. Univariable and multivariable logistic regression
analysis was employed to identify potential risk
factors for HBsAg positivity. A p-value of less than
0.05 was considered statistically significant.
Ethical Considerations

This study was approved by the Epidemiological
research Ethic Committee of Hiroshima University
(No. E-1693) and the Cambodian National Ethic
Committee for Health Research (No. 223-NECHR).

C. tARHER

In Study-1, 1565 pregnant women were screened
for HBsAg, and the prevalence of HBsAg was found to
be 4.28% (67/1,565). The prevalence of anti-HBs, anti-
HBc, and anti-HCV among pregnant women was 38.5%,
23.1%, and 0.51%, respectively (Fig. 1 and Fig. 2).
Multivariable analysis of HBsAg positivity indicated
that pregnant women who ever received the HepB
vaccine had significantly decreased odds of being
positive for HBsAg (AOR: 0.22, p=0.011) (Table 1).

Out of 67 HBsAg positive samples from pregnant
women, HBeAg was detected in 41.8% (28/67) and had
significantly high viral load than HBeAg-negative
samples (p<0.0001) (Fig. 3). Genotypes were identified
in 61 samples. HBV genotype C was predominant
(68.9%), followed by B (31.1%) (Fig. 4).

In Study-2, 116 six-month-old infants completed
the follow-up until six-month-old, 35 of whom were
born to HBsAg-positive mothers. 100% and 98.3% of
the follow up babies received HepB vaccine at birth and
three follow up doses, respectively. Of the 35 babies
born to HBsAg positive mothers, only 3 babies received
HBIG.

One of these 35 infants tested positive for HBsAg,
resulting in a MTCT rate of 2.86% (Fig. 5). The infected
mother-child pair belonged to genotype B4, and the
phylogenetic analysis revealed a 100% homology
sequence in the whole genome.

The infected infant was born to a 30-year-old
mother who was HBeAg positive with a high HBV viral
load (1.2 x 10° copies/mL), which exceeded the cut-off
recommended by the WHO for antiviral prophylaxis.
The delivery occurred at 39 weeks of gestation by on-
demand cesarian section. HBsAg was detected in her
cord blood. The infant received HepB vaccine birth dose



and HBIG within 24 hours and completed a three-dose
pentavalent vaccine. The mother of the infected child
did not receive antiviral prophylaxis during her
pregnancy.

D. %

The study found that 4.28% of pregnant women
had HBsAg, which 1is consistent with previous
findings(1). However, this number is higher than thatin
Japan, where the prevalence of HBsAg among pregnant
women is 0.52% (2).

Our study found that a baby infected with HBV at 6
months old despite receiving timely HepB vaccination
and HBIG. The mother of the infected baby had a high
viral load and HBeAg positive. Furthermore, HBsAg and
HBV DNA were detected in the cord blood likely
acquired the infection from the mother during

pregnancy which could not be prevented by vaccination.

Antiviral prophylaxis treatment during pregnancy
might have prevented the transmission of HBV from
mother to her baby.

Therefore, although HepB vaccination and HBIG are
an essential intervention for preventing HBV
transmission, it is crucial to recognize that it may not
be enough. This highlights the need for additional
interventions, antiviral prophylaxis, to further reduce
the risk of MTCT, for pregnant women have high viral
loads.

E. &

In settings where HepB vaccination and HBIG are
the only interventions, a residual risk of HBV MTCT
has been observed (2.9%, 1/35). The infected baby,
who had received a complete series of HepB vaccine
and HBIG at birth, was born to a mother with a high
viral load. Additionally, HBsAg was detected in the
cord blood, indicating that the onset of infection
most likely occurred during pregnancy and could not
be prevented by the vaccine or HBIG. This suggests
that these interventions may not provide complete
protection against HBV MTCT. Therefore, in addition
to HepB vaccine and HBIG, we should consider
administering  antiviral  prophylaxis  during
pregnancy for pregnant women with high viral load
(>10% copies/mL) to further reduce the risk of
transmission.

F. RRERITHR
FFICR Lo

G. tARHER

1. WXHEREK

BMC Infect Dis 23, 261 (2023).
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Figure 1: Study Flow Chart
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Figure 1: Flow chart of study subjects

Figure 2: Distribution of HBV and HCV sero-markers
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Figure 3: Distribution of HBV viral load by HBeAg Figure 4: HBV Genotype Distribution
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Figure 5: HBsAg status of infants at six-month-old
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Table 1: Background characteristics and Factors associated with HBsAg positivity among pregnant women

Variables (N]:t;ls) HI(Bi;Ag Univariable analysis (N=1565) Multivariable analysis (N=1506)
n (%) OR [95% CI1] p-value AOR [95% CI] p-value

Age (mean=28.3 + 5.7)

15-19 70 0(0) 0 - - 0 - -

20-24 338 15 (4.44) 1 (Reference) 1 (Reference)

25-29 540 20 (3.70) 0.83 [0.42-1.64] 0.589 0.79 [0.39-1.58] 0.501

30-34 391 20 (5.12) 1.16  [0.58-2.30] 0.670 1.14  [0.57-2.28] 0.711

35-39 180 10 (5.56) 1.27  [0.55-2.88] 0.573 1.36  [0.59-3.19] 0.468

>40 46 2 (4.35) 0.98 [0.22-4.42] 0.978 1.19 [0.25-5.61] 0.818
Education level

<Primary School 324 13 (4.01) 1 (Reference) - 1 (Reference)

High School 857  35(4.08) 1.02  [0.53-1.95] 0.956 0.99  [0.49-1.98] 0.984

University 384 19 (4.95) 1.25 [0.61-2.56] 0.551 1.37 [0.61-3.03] 0.441
Occupation

Farmer/Fishery/L 255 6 (2.35) 1 (Reference) 1 (Reference)

aborer

Public Officer 217 10 (4.61) 2.00 [0.72-5.61] 0.185 2.18 [0.73-6.40] 0.158

Privat Compan

Employee pany 495 26 (5.25) 230 [0.93-5.66) 0.070 237 [092-6.11]  0.074

Self-Employed 598 25 (4.18) 1.81 [0.73-4.47] 0.198 1.92 [0.75-4.91] 0.171
Number of children

1-3 1469 63 (4.29) 1 (Reference) - - -

>4 96 4 (4.17) 0.97 [0.35-2.72] 0.954 - - -
Blood transfusion
history

No 1527 65 (4.26) 1 (Reference) - - -

Yes 38 2(5.29) 1.25 [0.29-5.30] 0.763 - - -
Surgical history

No 1361 62 (4.56) 1 (Reference) 1 (Reference)

Yes 204 5(2.45) 0.53 [0.21-1.33] 0.173 0.5 [0.19-1.28] 0.152
Ever received HepB

Yes 236 3(1.27) 0.25 [0.08-0.81] 0.020 0.22 [0.06-0.72] 0.011

No 1313 64 (4.87) 1 (Reference) 1 (Reference)

Don’t know 16 0 (0) 0 - - - - -
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