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Abstract China has the world’s largest burden of hepatitis B virus (HBV) infection, but the country has made
considerable progress in preventing its mother-to-child transmission (MTCT) in the past three decades. This feat is
made possible due to the high coverage of birth-dose hepatitis B vaccine (HepB, > 95%), hepatitis B surface
antigen (HBsAg) screening for pregnant women (> 99%), and hepatitis B immunoglobulin plus HepB for
newborns whose mothers are HBsAg positive ( > 99%). Studies on the optimal antiviral treatment regimen for
pregnant women with high HBV-DNA load have also been conducted. However, China still faces challenges in
eliminating MTCT of HBV. The overall HBsAg prevalence among pregnant women is considered an intermediate
endemic. The prevalence of HBsAg among pregnant women from remote, rural, or ethnic minority areas is higher
than that of the national level because of limited health resources and public health education for HBV. The
coverage for maternal and child healthcare and immunization services should be improved, especially in western
regions. Integration of current services to prevent MTCT of HBV with other relevant health services can increase
the acceptability, efficiency, and coverage of these services, particularly in remote areas and ethnic minority areas.
By doing so, progress toward key milestones and targets to eliminate hepatitis B as the main public health threat by

2030 can be achieved.
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Introduction

Chronic hepatitis B virus (HBV) infection remains
endemic and continues to cause significant morbidity and
mortality [1]. Mother-to-child transmission (MTCT) of
HBYV is defined as a mechanism through which mothers
with positive hepatitis B surface antigen (HBsAg) transmit
HBYV to their offspring [2]. MTCT is the major route of
HBYV transmission and an important factor for the reservoir
of chronic HBV infection in many parts of the world,
especially in China and Southeast Asia [3].

The World Health Organization (WHO) estimated that
in 2015, 257 million individuals, accounting for 3.5% of
the population, were living with HBV infection globally
[4]; 65 million women of childbearing age were chroni-
cally infected and at risk of transmitting HBV to their
offspring [4]. Also, 90% of infants infected with HBV at
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birth are at risk of chronicity [5,6], and 15%—40% of them
will develop cirrhosis and liver cancer [6,7]. In 2015,
approximately 887 000 persons died due to complications
of chronic HBV infection globally [4], leading to a massive
public health burden [4,8].

China has the world’s largest burden of HBV infection
[9]. The WHO estimated that in China, approximately 6%
of women giving birth are living with HBV [10], among
which the hepatitis B e antigen (HBeAg)-positive rate is up
to 30% [11,12]; as such, the risk of MTCT of HBV and the
accumulation of chronic HBV infections are high [3,8,11].
In 2016, mortality due to HBV-related liver diseases in
China accounted for more than 30% of the global mortality
from HBV (0.31 million/0.89 million) [13]. Given the low
coverage of diagnosis and treatment of hepatitis B in China
[13], most patients progress to an advanced stage. There-
fore, mortality due to HBV-related liver cancer in China
accounted for more than 60% of the global rate (0.22
million/0.32 million) in 2016 [14].

The 194 Member States of the WHO committed to
eliminating viral hepatitis as a public health threat by 2030
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through five synergistic core interventions, including the
third-dose of hepatitis B vaccine (HepB) covering 90%,
and the approach of preventing MTCT of HBV covering
90% [4,15]. Adherence to safe, effective, and sustainable
strategy to prevent MTCT of HBV is critical to decrease
HBsAg prevalence among children under five years
to < 0.1% by 2030 in China and worldwide [15]; as
such, every child will have the best chance to start a
healthy life free from preventable infections [16].

Progress in preventing MTCT of HBV
in China

The Chinese government has begun to prevent and control
HBYV transmission since 1992. The following policies and
measures were formulated and implemented to prevent
MTCT of HBV directly or indirectly (Fig. 1): (1) Universal
HepB immunization strategy in which HepB was inte-
grated to routine childhood immunization and thereby
contributed to the decrease in HBsAg prevalence among
currently pregnant women. (2) Preventing MTCT of HBV
for infants born to mothers who are HBsAg positive.
Pregnant women are screened for HBsAg. Timely birth-
dose of HepB and extra hepatitis B immunoglobulin
(HBIG) is given to infants whose mothers are HBsAg
positive within 24 h after birth (or as early as possible after
delivery). Another two doses of HepB are administered in
strict compliance with the national immunization schedule.
(3) Administration of antiviral therapy for pregnant women
in the third trimester infected with HBV. Pregnant women
with indications for treatment can receive antiviral therapy
during the third trimester to decrease the risk of MTCT of
HBV.

Universal HepB immunization strategy

Three decades of escalating HepB policies for children
have contributed to the decrease in HBsAg prevalence in
the whole population in China, as well as among currently
pregnant women. In 1992, China recommended HepB for
the routine immunization of infants in response to the call
of World Health Assembly; however, parents had to pay
out of pocket [12]. In 2002, China integrated HepB into an
expanded program on immunization, making it free for
infants [17]. From 2002 to 2009, the Chinese government
collaborated with Global Alliance for Vaccine and
Immunization (GAVI) to provide free HepB in the western
regions and 223 poverty-affected counties of the central
region to work against regional inequalities in terms of
HepB coverage [18]. From 2009 to 2011, China launched a
HepB catch-up campaign for children younger than 15
years old [13]. In 2012, China replaced 5 pg of HepB with
10 pg, thereby further reducing the risk of HBV infection

in children [19]. Timely birth-dose of HepB is the key
intervention to prevent HBV infection among infants [15].
The increase in the rural hospital delivery rate (from 94.7%
in 2009 up to 99.8% in 2017) ensured the timely birth-dose
of HepB among newborns, thereby decreasing the gap of
HepB birth-dose coverage between urban and rural areas
[20].

The HepB policy for children was escalated, and the
national coverage with third-dose of HepB for infants
increased from 30% in 1992 to 99.58% in 2015; the
national coverage with timely birth-dose HepB increased
from 22.2% in 1992 to 95.61% in 2015 [13,21,22]. China
has achieved the WHO target of 90% coverage for the
third-dose of HepB and the timely birth-dose of HepB [13].
With the increase in HepB coverage, HBsAg prevalence
decreased significantly among children under 5 years old,
from 9.67% in 1992 to less than 0.3% in 2014 [23,24]. A
big gap to the WHO target of 0.1% prevalence of HBsAg
remains among children under 5 years old by 2030.
Additionally, data from national surveys in China showed
that individuals aged 1529 years old had an HBsAg-
positive rate of 9.8% in 1992, 8.4% in 2006, and 4.4% in
2014 [23]; as such, the HBsAg-positive rate in the
population with a high fertility rate has a declining trend.
Currently, the prevalence of HBsAg among pregnant
women is approximately 6% in China [10]. In brief, the
increase in HepB coverage among children contributed to
the decrease in HBsAg prevalence among currently
pregnant women and is beneficial for preventing MTCT
of HBV at present.

Preventing MTCT of HBV for infants born
to mothers who are HBsAg positive

Despite high coverage of HepB, MTCT is possibly the
primary route of chronic HBV infection in China,
accounting for 40%-50% of new HBV infections
[11,25]. Effective prevention of MTCT should be imple-
mented to control the HBV epidemic [25].

China’s Integrated Prevention of MTCT of HIV,
Syphilis, and HBV program (iPMTCT program) was
launched in 2010 [26,27]. In February 2011, the National
Health Commission issued the protocol for the iPMTCT
program [28], requiring pregnant women to undergo
HBsAg screening and children whose mothers are
HBsAg positive to be provided with extra free HBIG
(100 TU) within 24 h after birth; aside from such steps,
three doses of HepB should be administered in accordance
with the national childhood immunization programs. By
2013, the iPMTCT program covered 41% (1156/2853) of
counties and expanded to 1638 counties in 2014 [27]. The
2015 edition of the Protocol for iPMTCT program was
issued to extend the program nationwide, requiring all
pregnant women (including the floating population) to
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undergo HBsAg screening, requiring that HBIG should be
provided preferably within 12 h after birth (or as early as
possible) for newborns whose mothers are HBsAg positive
[26]. China also established the Elimination of MTCT of
HIV, Syphilis, and HBV program (EMTCT) in 2016 [29].
In September 2017, the EMTCT pilot project was launched
in Zhejiang, Guangdong, and Yunnan provinces in
preparation for national strategies and work programs [30].

The HBsAg screening rates among pregnant women in
41% of counties were 89.29% in 2011, 97.10% in 2012,
and 97.40% in 2013, respectively [27]; the HBIG injection
rates among newborns whose mothers are HBsAg positive
were 86.21% in 2011, 94.42% in 2012, and 97.74% in
2013, respectively [27]. In 2017, the national coverage of
HBsAg screening test among pregnant women exceeded
99.5% and nearly all (99.7%) infants exposed to HBV
received HBIG at birth [29].

Administering HBIG and HepB to infants born to
mothers who are HBsAg positive to prevent MTCT of
HBYV is highly effective. Nevertheless, infants born to
pregnant women with high HBV-DNA load are still
infected [11]. A higher failure rate of HBIG plus HepB was
observed among infants born to mothers with HBeAg-
positive and high HBV-DNA load than that of infants born
to mothers with HBeAg-negtive or low HBV-DNA load
[31,32]. A meta-analysis estimated that the failure rate was
4.87% in the Chinese population, and the failure rate of
infants with mothers who are HBeAg positive (9.66%) was
higher than that of infants whose mothers are HBeAg
negative (1.16%) [31]. In addition, the pre-delivery HBV-
DNA level of mothers is positively correlated with the risk
of MTCT of HBV [32,33]. Zou et al. showed that when the
HBV-DNA levels of mothers were stratified to < 6, 6—
6.99, 7-7.99, and = 8 log;y copies/mL, the failure
rates in the Chinese population were 0%, 3.2% (3/95),
6.7% (19/282), and 7.6% (5/66), respectively; infants born
to mothers who are HBeAg positive with HBV-DNA
levels = 6 log;o copies/mL contributed to the failure rate
[32]. The findings of Peng et al. were in accordance with
the previous study, showing that the failure rates
were 0.9% (11/1219), 2.6% (11/422), 4.9% (11/223),
7.7% (11/143), and 8.9% (11/124), respectively, when
mothers are HBsAg positive, HBV-DNA positive,
HBeAg-positive, high HBV-DNA level ( > 107 copies/
mL), and both HBeAg-positive and high HBV-DNA level
[34].

However, recently published studies reported that
administering HBIG plus HepB as early as possible after
birth resulted in pretty low failure rates among infants
whose mothers are HBsAg positive [35,36]. A prospective
cohort study [36] in China showed that the perinatal
infection rate was 1.5% (8/545) if one dose of 100 U
HBIG was given within 12 h of birth, followed by
completion of three doses of HepB series. A randomized

controlled trial [35] in Thailand reported that only
2% (3/147) of infants whose mothers are HBeAg positive
resulted in HBsAg-positive status if the median time from
birth to administration of HBIG and HepB was less than 2
hours.

Postvaccination serological testing is also important for
evaluating the effects of immunization and identifying
HBYV infection among infants [37]. The 2015 edition of the
Protocol for iPMTCT program suggested that post-
vaccination serological test could be done for children
with mothers who are HBsAg positive after the completion
of HepB series to determine whether HBV exposure is
effectively prevented [26]. The Chinese Center for Disease
Control and Prevention coordinated with the WHO to
launch the first postvaccination serological test pilot
program in Fujian, Jiangxi, Zhejiang, and Chongqing
from June 2016 to December 2017 to monitor the HBV
status of infants with HBsAg-positive mothers; the
implementation of this pilot program could provide
guidance for future strategies [38].

Antiviral therapy for HBV-infected pregnant
women in the third trimester

Although the current HBIG plus HepB immunization
strategy for preventing MTCT of HBV has been
implemented successfully in China, challenges still
remain. Under the current HBIG plus HepB immunization
strategy, more than 50 000 children are born with HBV
annually in China [10], and these individuals might
become chronic HBV carriers in the future [39].

Several studies involving Chinese populations sug-
gested that antiviral treatment is effective in decreasing
the risk of MTCT among infants born to mothers with high
HBV-DNA load when given with birth-dose HepB and
HBIG [25,40—42]. Pan et al. [40] indicated that among
mothers who are HBeAg positive with HBV-DNA >
200 000 IU/mL during the third trimester, tenofovir
disoproxil fumarate (TDF) therapy from 30 weeks to 32
weeks of gestation until 4 weeks after the birth resulted in a
threefold reduction in MTCT from 18% (18/100) to
5% (5/97) by intention-to-treat analysis. Sheng et al. [41]
showed that for pregnant women with HBV DNA >
5 logyo IU/mL but normal alanine aminotransferase (ALT)
levels, telbivudine (LdT) therapy is effective in reducing
MTCT of HBV (9.5% [2/21] vs. 0% [0/97] in the
observation group and treatment group, respectively).
Wang et al. [42] suggested that TDF therapy for
mothers who are HBeAg positive with HBV-DNA >
6 log;o IU/mL between 24-33 weeks of gestation and
delivery reduced the MTCT rate among infants to
0.7% (1/144) in a real-world setting. These studies
demonstrated that during or after antiviral treatment,
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elevated ALT was observed among mothers; no severe
adverse effects were observed among mothers or infants;
and antiviral treatment was not found to increase the risk of
birth defects.

China’s Guideline of Prevention and Treatment for
Chronic Hepatitis B (2015 update) [43] recommended that
for pregnant women with HBV DNA > 2 x 10° IU/mL
in the second and third trimesters, TDF, LdT, or lamivudine
(LAM) could be administered from 24 weeks to 28 weeks
of gestation to delivery after full discussion was made and
with informed consent. In 2017, TDF and LdT were
recommended for antiviral therapy by China’ Management
Algorithm for Interrupting MTCT of HBV [37].

LdT and LAM are categorized as class B drugs by the
National Basic Medical Insurance in 2009. TDF is
recommended by the WHO as the preferred antiviral
treatment for pregnant women who are HBV positive with
indications due to good resistance profile and extensive
safety data [3]; this drug was included in the national first
price negotiation catalog of pilot drugs in 2016, and its cost
was sharply reduced from 49 CNY per day to 16.6 CNY
per day [44]. Subsequently, TDF was successfully
incorporated into the National Basic Medical Insurance
in 2017 and was included in the 2018 edition of the China
national essential drug list [45]. To date, TDF, LdT, or
LAM recommended in the guideline can be reimbursed as
class B drugs in China [46], thereby ensuring the
availability and affordability of antiviral treatment to
prevent MTCT of HBV.

Challenges and suggestions for eliminating
MTCT of HBV in China

Comprehensively decreasing HBsAg prevalence among
pregnant women

HBsAg prevalence among pregnant women has declined,
but regional differences still remain. Zhao et al.’ study in
Ali, Tibet showed that the total HBsAg-positive rate of
pregnant women was 17.19% (143/832) with a difference
in urban (13.66%, 56/410) and rural areas (20.62%,
87/422) and higher than that of the national level [47].
Moreover, 46.85% (67/143) of women who are HBsAg
positive are living with HBeAg and hepatitis B core
antibody (HBcAb) [47]; this finding indicates the high risk
of MTCT of HBV in Ali. Cui et al. showed that regardless
of the regions, the HBsAg prevalence among pregnant
women in the rural areas was higher than that in the urban
areas in China [48]. Li et al. showed that the HBsAg-
positive rate of reproductive women was 4.5% (279/5963)
in Yunnan Province, and the minority had a higher HBsAg-
positive rate, especially among Wa, Lahu, and Dai ethnic
minorities [49].

Several underlying factors may have contributed to the

higher HBsAg prevalence among pregnant women from
remote, rural, or ethnic minority areas than that of national
level in China. First is the limited economic and health
resources. Although China enacted a universal HepB
program in the 1990s, parents had to pay out of pocket for
HepB [12]. Given the disparity in regional economic and
health development, HepB vaccination was conducted
mainly in large cities and the relatively developed eastern
region in China in the 1990s [12,50]. The surveyed
coverages of HepB among infants considerably varied in
different regions in 2002: the surveyed coverages with the
three doses of HepB in the eastern, central, and western
regions were 88.8%, 65.51%, and 46.89%, respectively
[17]; the surveyed coverages with the timely birth-dose of
HepB were 81.7%, 51.4%, and 25.6%, respectively [18].
As yesterday’s children become today’s adults, a higher
HBsAg prevalence among today’s pregnant women was
observed in remote and rural areas than that of developed
and urban areas. Second, public health education for HBV
is limited and awareness of the hazards of HBV infection is
low, resulting in less active screening and prevention of
HBYV in these areas [47]. Finally, some special customs in
several ethnic minority gathering areas may lead to the
frequent occurrence of high-risk behaviors. Therefore,
additional strategies should be implemented to decrease
HBsAg prevalence among pregnant women, especially in
remote, rural, or ethnic minority areas; such methods
include strengthening the implementation of the universal
HepB program, intensifying public health education to
avoid high-risk behaviors, and emphasizing HBV screen-
ing and prevention.

After three decades of escalating HepB policy for
children, China has achieved the WHO targets of 90%
coverage for third-dose of HepB and timely birth-dose of
HepB to eliminate hepatitis B by 2030. However, the
coverage of the birth-dose of HepB is not high in some
weak areas, especially in western region with a relatively
backward economy; thus, attention should be given to
these areas [19]. For instance, the coverage of the timely
birth-dose of HepB was only 90.80% in the western region
in 2015, which was under the national coverage level of
95.61% [22]. The less than 90% coverage of the timely
birth-dose of HepB was reported among 35.46% of
counties in the western region in 2015 and considerably
higher than the national proportion of 23.61% [22].

Apart from integrating HepB into routine childhood
immunization programs, as step which naturally decreased
HBsAg prevalence among currently pregnant women,
active measures should be implemented.

Ensure high coverage of HBsAg screening for pregnant
women and HBIG plus HepB immunization for HBV-

exposed infants

The iPMTCT program has basically covered the whole
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target population in China; the coverage of HBsAg
screening among pregnant women and HBIG for HBV-
exposed infants have exceeded 99% in 2017 [29].
However, regional differences may still exist given
the limited maternal and child healthcare capacity in
underdeveloped areas; for example, the coverage of
HBsAg screening among pregnant women in Qinghai
and Tibet were only 49.2% and 85.5%, respectively, in
2015 [51]. Improving the coverage of HBsAg screening
for pregnant women is still a vital problem in under-
developed areas.

Timely HBIG plus birth-dose of HepB immunoprophy-
laxis and strict compliance with the immunization schedule
for infants born to mothers who are HBsAg positive is
crucial to prevent MTCT of HBV [37]. According to the
recommendations of the Advisory Committee on Immu-
nization Practices, HBIG and the birth-dose of HepB
should be administered to infants whose mothers are
HBsAg positive within 12 h after birth (preferably
immediately after delivery) rather than within 24 h [52].
Several recent studies reported that if HBIG plus HepB
were provided as early as possible after birth, the failure
rate was unexpectedly low [35,36]; this finding under-
scores the importance of the early timing of HBIG and
vaccine. Therefore, effort should be dedicated to ensure the
prompt administration of HBIG and the birth-dose of
HepB for infants whose mothers are HBsAg positive to
prevent MTCT of HBV.

Prevention of MTCT of HBV is mainly performed in
medical institutions within 24 h after birth. The nationwide
hospital delivery rate was 99.9% in 2018 but only 89.6% in
the county of Tibet [53]. The hospital delivery rate of 74
districts or counties (28 in Tibet, 26 in Sichuan, and 10 in
Qinghai) was less than 96% in 2017, and the total number
of live births in these 74 districts or counties was 112 099
in 2017 [54]. Therefore, ensuring the timely HBIG plus
HepB immunization in remote areas with low hospital
delivery rates, such as ethnic minority areas in Tibet,
Sichuan, and Qinghai, remains a challenge [51]. Joint
efforts of the central and local government are needed to
find local solutions for eliminating hepatitis B.

In addition, the results of maternal HBV screening are
registered in maternal and child healthcare institutions,
whereas information on infant vaccination are collected by
the national immunization program in China. Currently, no
existing cross platform for sharing between these two
systems is implemented [38]. No existing national system
is used to collect follow-up data on outcomes of children
exposed to HBV [29]; thus, studies based on big data to
evaluate the efficacy of preventing MTCT of HBV are
lacking. Therefore, effort should be exerted to establish a
national postvaccination serological test information
system. This system should be integrated with maternal
screening and the children vaccination information system
at the national level.

Strengthen the efficacy and safety study of antiviral
therapy for pregnant women infected with HBV

Several studies reported that antiviral treatment effectively
reduces the risk of MTCT among mothers with a high
HBV-DNA level [40,55]. However, Jourdain ef al.’ study
[35] in Thailand did not identify the added value or
difference between HepB plus HBIG and short-term
antiviral treatment to prevent MTCT of HBV; the results
reaffirmed the importance of hepatitis B immunization and
probably reminded people not to overtreat. Controversies
exist on the use of antiviral therapy to prevent MTCT of
HBV [7]. The WHO currently does not formally
recommend the routine use of antiviral therapy to prevent
MTCT of HBV due to a lack of sufficient evidence
supporting its implementation [3]. The major guidelines
recommending antiviral treatment for pregnant women are
not uniform for the optimal threshold of HBV DNA for
antiviral therapy, the start time, and withdrawal time of the
oral antiviral drugs [43,56-58]. The WHO has begun to
develop a guideline to stop MTCT of HBV owing to the
emerging new evidence and is scheduled to be completed
by mid-2020 [59].

In-depth research is needed on the efficacy and safety of
antiviral therapy in the third trimester of pregnancy to
obtain solid evidence. Considerable attention should be
given to determining the risks of toxicity to babies,
including breastfeeding, growth and development; and be
given to the potential harms to pregnant women, such as
drug resistance due to short-term antiviral therapy,
progression of liver disease, or fulminant hepatitis after
postpartum discontinuation [3]. Additionally, analysis on
the health economics of antiviral therapy in the third
trimester are rare in the country and abroad; relevant
research is needed to optimize strategies on preventing
MTCT of HBV. At present, such challenges are experi-
enced in China and abroad, and joint efforts are needed to
eliminate hepatitis B.

Conclusions

The Chinese government has made considerable progress
in preventing the MTCT of HBV in the past three decades
by mandating close collaboration between maternal and
child healthcare institutions and immunization depart-
ments. Currently, prevention of MTCT of HBV is
conducted nationwide through universal HepB for all
infants, HBsAg screening among pregnant women, and
timely HBIG plus birth-dose of HepB for newborns with
mothers who are HBsAg positive. Meanwhile, studies on
the optimal antiviral treatment regimen for pregnant
women with high HBV-DNA load have been explored.
However, China still faces challenges in eliminating
MTCT of HBYV, especially in remote western regions.
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Improved integration of current services that prevent
MTCT of HBV with other relevant health services can
increase the acceptability, efficiency, and coverage of
current services. As such, progress toward key milestones
and targets to eliminate hepatitis B as the main public
health threat by 2030 can be achieved.
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