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Hepatitis B virus (HBV) infection was highly endemic in China, where the prevalence of HBsAg was 9.7% in 1992. Com-
prehensive strategies, including universal infant hepatitis B vaccination with emphasis on timely birth-dose and 3-dose
coverage, dramatically reduced the mother-to-infant transmission and early childhood acquisition of HBV, resulting in es-
timated HBsAg prevalence rates of 5.6% and 0.1% in the general population and among children aged <5 years in 2022,
respectively. Clinical guidelines on the prevention and treatment of chronic hepatitis B have been periodically updated
based on emerging evidence from clinical research. The continuously improved reimbursement policy and the massively
reduced price of antiviral drugs through government negotiation and central procurement have increased treatment ac-
cessibility and affordability. However, due to the low rates of diagnosis and treatment, China still faces a large challenge
in achieving the 2030 goal of lowering HBV-related mortality by 65%. A public health approach involving concerted ef-
forts from the government, medical community, industry, and society as a whole would be necessary to increase the up-
take of HBV tests and treatment to achieve the global goal of eliminating viral hepatitis as a public health threat by 2030.
(Clin Mol Hepatol 2024;30:135-143)
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INTRODUCTION

Chronic hepatitis B (CHB) poses a tremendous public health
burden worldwide.' Progression to cirrhosis or hepatocellular
carcinoma (HCC) occurs in approximately 15-40% of untreat-
ed people with chronic infection of hepatitis B virus (HBV).”
The World Health Organization (WHO) estimated that the
global seroprevalence of HBsAg was 3.8%, with 296 million
people being chronically infected with HBV and nearly
820,000 people dying due to HBV-related disease in 2019.’

China bears a heavy CHB burden and has one-third of the

world’s infected population.*” To combat this infectious dis-
ease, China initiated universal infant hepatitis B vaccination
(HepB) in 1992. With the increasing coverage rates of the full
3-dose regimen and a timely birth dose (TBD) of HepB, the
prevalence of HBsAg has steadily declined in recent decades.
However, the HBV-related disease burden is still high due to
the enormous population and large number of people who
have already been chronically infected with HBV. In this re-
view, we describe the comprehensive approach to the con-
trol of CHB in China.
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UNIVERSAL HepB VACCINATION IN INFANTS
WITH EMPHASIS ON A TIMELY TBD

Since mother-to-child transmission (MTCT) and early child-
hood HBV infection play major roles in the high prevalence
of hepatitis B surface antigen (HBsAg), China initiated a uni-
versal infant HepB immunization program in 1992, which
recommends TBD within 24 hours of birth and second and
third doses at one month and six months after birth, respec-
tively (Fig. 1).%

In 2002, China integrated HepB vaccination into the Ex-
panded Program on Immunization (EPI) and started to offer
free HepB vaccines to all newborns, with the family paying
only a small amount of the injection fee. In 2005, the govern-
ment began to provide completely free HepB vaccination
services to all newborns. The China Global Alliance for Vac-
cines and Immunization Project was conducted from 2002 to
2009 and delivered HepB to approximately 68 million chil-
dren in hard-to-reach populations.”®

In addition, special projects were conducted in the re-
source-constrained western provinces from 2005 to 2009;
these projects provided funding for training health care
workers and subsidies for incentivizing baby delivery in facili-
ties. These efforts increased the facility delivery rate (in town-
ship or county-level hospitals) from 43% to 97%, thereby in-
creasing the rate of TBD of HepB from 82% to 88% in the
resource-constrained western provinces.’
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Owing to these efforts, three-dose HepB coverage tripled
from 30.0% in 1992 to 99.6% in 2015, and the TBD rate in-
creased from 22.2% to 95.6% during the same period.” As
the coverage of HepB has steadily improved, disparities in
the rates of 3-dose coverage and TBD coverage across re-
gions and urban/rural areas were also eliminated by 2014.° As
a result, the prevalence rate of HBsAg among children under
five years dramatically declined from 9.67% in 1992 to only
0.32% in 2014.° The results of the new nationwide seropreva-
lence survey conducted in 2020 have not been officially pub-
lished. However, a modeling study estimated that the HBsAg
prevalence in China was 5.6% in the general population and
0.1% among children <5 years of age in 2022 (Fig. 2).>**"

PREVENTION OF MTCT THROUGH A MATER-
NAL-INFANT SERVICE PROGRAM

There is still a large population of HBsAg-positive women
of child-bearing age in China. Indeed, it was reported that
there were approximately one million infants were born to
HBsAg-positive mothers in 2015.” Consequently, a nonnegli-
gible proportion of infants still acquire HBV infection from
HBsAg-positive mothers, despite receiving a TBD and three
doses of HepB. To further reduce the MTCT rate of HBVY, a
birth dose of hepatitis B immunoglobulin (HBIG) is adminis-
tered to infants born to HBsAg-positive mothers.” In 2011,

Offer completely free
HBV vaccination service
to all newborns

Launch Triple
Elimination of MTCT of
HIV, Syphilis and HBV

Catch-up HBV vaccination for
those<15 years

Figure 1. Milestones for the prevention of HBV infection in China. HBV, hepatitis B virus; HIV, human immunodeficiency virus; MTCT, mother-

to-child transmission.

Abbreviations:

HBV, hepatitis B virus; CHB, chronic hepatitis B; HCC, hepatocellular carcinoma; HepB, hepatitis B vaccination; TBD, timely birth dose; MTCT, mother-to-child transmission;
EPI, Expanded Program on Immunization; HBIG, hepatitis B immunoglobulin; HIV, human immunodeficiency virus; TAF, tenofovir alafenamide fumarate; TDF, tenofovir
disoproxil fumarate; AD, auto-disposable; PWID, people who inject drugs; ALT, alanine aminotransferase; NAs, nucleot(s)ide analogs; ETV, entecavir; TMF, tenofovir
amibufenamide; PEG-IFNa, pegylated interferon alpha; ACLF, acute-on-chronic liver failure; HCV, hepatitis C virus
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China launched a program of Triple Elimination of MTCT for
human immunodeficiency virus (HIV), syphilis, and HBV,
which provides complementary screening for HBsAg to all
pregnant women and free HBIG to neonates born to HBsAg-
positive mothers (Fig. 1).*"

Finally, starting oral antiviral therapy in the second or third
trimester of pregnancy in women with high HBV DNA levels
could reduce the MTCT of HBV, as demonstrated by observa-
tional studies and a randomized controlled trial.”® Later, this
approach was recommended by the WHO guidelines for the
prevention of MTCT of HBV. A real-world study (Shield Project
Stage 1) showed that with comprehensive management, in-
cluding passive and active immunoprophylaxis of infants and
antiviral prophylaxis of mothers, the overall rate of HBV MTCT
decreased to0 0.9%."”

To standardize the clinical management of preventing
MTCT of HBV and further reduce HBV infection among in-
fants, the China Foundation for Hepatitis Prevention and
Control published an expert-recommended algorithm for
the prevention of MTCT of HBV in 2022.” This updated algo-
rithm suggests tenofovir disoproxil fumarate (TDF) adminis-
tration to pregnant women starting at 28 weeks of gestation
after informed consent; tenofovir alafenamide fumarate (TAF)
could also be used for pregnant women who have or are at
high risk for osteoporosis or renal function issues.”

Data for 1992 and 2006 derived from national serologic surveys **

Data for 2016 and 2022 derived from Polaris modellings *"'
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HBsAg prevalence, %
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PREVENTION OF HBV TRANSMISSION BY PRO-
MOTING SAFE INJECTION PRACTICES AND
BLOOD PRODUCTS

In China, horizontal transmission also plays a role in HBV in-
fection, which is acquired later in life, although it is estimated
that up to half of chronic HBV infections occur via MTCT or
horizontal transmission in early childhood.” The elucidation
of factors associated with chronic HBV infection may help in-
form targeted screening in the general population. Indeed, a
meta-analysis demonstrated that a set of factors, including
middle age, male sex, being married, rural residence, lower
educational level, smoking, having an HBsAg-positive house-
hold contact or family history of HBV, and history of surgery
or blood transfusion, was significantly associated with higher
HBsAg prevalence.” Since 1998, China has banned paid
blood donors and has conducted stringent screenings of vol-
unteer blood donors, with all donated blood being tested for
HBV DNA since 2015.°

Injection safety has also improved in the last two decades.
The government issued a rule banning the reuse of nonsteril-
izable medical devices in 2000, and the Chinese Medical As-
sociation published clinical guidelines for injections and oth-
er skin-piercing procedures in 2005. In 2007, auto-disposable
syringes became available for vaccine injections. By 2010, all
reusable injection equipment was eliminated in China.”**

Harm reduction interventions for people who inject drugs
(PWID) have also been integrated into comprehensive HBV
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Figure 2. Increasing HepB coverage and decreasing HBsAg prevalence in China. HepB, hepatitis B vaccination; HBsAg, hepatitis B surface anti-
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prevention strategies in China. A systematic review of studies
published from 2008-2017 revealed that the pooled HBsAg
prevalence was 19.6% (95% confidence interval 13.7-25.5%)
for PWID in China, with the highest occurring in South China
(25.3%, 14.6—36.0%), followed by Central China (20.8%,
17.4—24.1%), and the lowest occurring in North China (15.9%,
12.8-19.4%) (Table 1).”” A study showed that the annual num-
ber of needles and syringes distributed was estimated to be
208 per PWID, and the rate of safe injection use among PWID
was 86.5% in 2015.”

CLINICAL RESEARCH PROVIDES HIGH-QUALI-
TY EVIDENCE FOR CHB GUIDELINES

In the past two decades, there has been steady growth in
hepatology research and publications from China.” The con-
tinuous support of the National Natural Science Foundation
of China (NSFC) has been instrumental to such progress.
From 1986 to 2017, the NSFC provided a total of 3.67 billion
RMB (Chinese Yuan) to 8,587 liver research projects, with HBV
projects accounting for 12.2% of the total number of projects
(1,044/8,587).** In addition, since 2008, major research pro-
grams on HIV, viral hepatitis, and tuberculosis have been ini-
tiated in China, which has supported hundreds of research
projects that yielded high-quality clinical evidence on HBV
prevention and treatment.”*

The guidelines on the prevention and treatment of CHB
were first jointly published by the Chinese Society of Hepa-

tology and the Chinese Society of Infectious Diseases in 2005
and updated in 2010, 2015, 2019, and 2022 (Fig. 3).” Nation-
wide educational activities have been conducted to promote
the implementation of the HBV guidelines, especially in rural
and resource-constrained areas.™

The newly updated CHB guidelines recommend treating all
patients with viremia, together with elevated alanine amino-
transferase levels, or any evidence of cirrhosis/advanced liver
fibrosis (by invasive or noninvasive measurements), age >30
years, or family history of HBV-related cirrhosis or HCC.* The
current Chinese guidelines recommend first-line nucleot(s)
ide analogs (NAs), including entecavir (ETV), TDF, TAF, tenofo-
vir amibufenamide and pegylated interferon alpha (PEG-
IFNa), for patients with CHB.” PEG-IFN-a is now classified as
Category B (partially reimbursable) in the reimbursement list
of basic social medical insurance in China, yet the exact pro-
portion of reimbursement differs across cities/provinces, de-
pending on their local policies, which are mainly determined
by economic status.

Notably, over the last two decades, the application of PEG-
IFN-a for CHB treatment in China has evolved considerably.
Currently, the notion of highly selected patients with favor-
able baseline predictors (HBV DNA suppression, HBeAg sero-
conversion, and very low levels of HBsAg) is widely recog-
nized in the hepatology community.”?” PEG-IFN-a is
indicated for treatment-naive patients or those already re-
ceiving NAs as monotherapy, add-on therapy, or de novo
combination therapy. Treatment durations might extend be-
yond the standard of 48 weeks to 72, 96, or even 120 weeks

Table 1. Estimate of the prevalence of HBsAg among PWID in China by region (2008-2017)

Regions Prevalence of HBsAg 95% Ul
Mainland China 20.2 (14.1-26.2)
North 15.9 (12.8-19.4)
Northeast -
Northwest 18.0 (2.6-38.7)
Central 20.8 (17.4-24.1)
East 18.4 (0-37.0)
South 25.3(14.6-36.0)
Southwest 18.3(5.1-31.5)

China Hong Kong, Macao, and Taiwan
All of China

8.1(3.3-15.9)
19.6 (13.7-25.5)

Values in parentheses are 95% uncertainty interval.
HBsAg, hepatitis B surface antigen; PWID, people who inject drugs.
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in highly selected patients with favorable baseline (HBsAg
<1,500 IU/mL) and on-treatment (HBsAg <200 IU/mL) fea-
tures for a greater chance of HBsAg loss.™

REIMBURSEMENT POLICY AND MASSIVE
PRICE REDUCTIONS FOR ANTIVIRALS

Current antiviral drugs can suppress HBV replication and
reduce liver disease progression, thus improving the long-
term outcomes of CHB patients.”**’ However, the high price
and limited reimbursement for HBV therapy used to be major
hurdles to its wide clinical use.”

To improve the accessibility of antiviral therapy for HBV,
NAs and IFN-a (conventional and PEG-IFN-a) have been in-
cluded on the reimbursement list since 2010. By 2017, ETV,
TDF, TAF and PEG-IFN-a were all included in the updated na-
tional list of reimbursable medicines in China.*” The reim-
bursement criteria for antiviral therapy for CHB have evolved
considerably in China. In general, the reimbursement criteria
reflect the updated treatment guidelines, with only minor
variation at the city or province level.

In 2019, the General Office of the State Council of the Peo-
ple’s Republic of China issued the National Centralized Drug
Procurement (NCDP) policy to improve the accessibility and
affordability of medicines.” This was the first attempt at na-
tionwide volume-based drug (mainly generic) procurement
in the mainland of China, aiming at providing high-quality
drugs at lower prices. Based on the data from the National
Healthcare Security Administration, before the implementa-
tion of the NCDP policy, the average per person-year prices

Start reimbursement

of HBV therapy

Publish and update the Guidelines on the Prevention and Treatment of CHB
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of the original brand names of ETV, TDF, and TAF were 650
RMB (90.90 USD), 1139 RMB (159.30 USD) and 6480 RMB
(906.29 USD), respectively. These figures dramatically de-
clined to 70 RMB (9.79 USD), 180 RMB (25.14 USD) and 360
RMB (50.35 USD) per person-year for the corresponding ge-
neric drugs after the adoption of the NCDP policy (per the
People’s Bank of China, the exchange rate of RMB to USD was
7.15 to 1 on November 27, 2023). Moreover, the prices of
brand name ETV, TDF, and TAF have also dramatically de-
creased.* As a result, the NCDP policy in China has substan-
tially reduced drug costs, increasing the accessibility and af-
fordability of antiviral treatment (Fig. 3).*

As shown by data analysis of the China Registry of Hepatitis
B (CR-HepB), the proportion of ETV and TDF usage in those
who received any antiviral agents had increased from 13.5%
in 2003 to 79.7% in 2016." Basic social medical insurance cov-
erage of first-line medicines for antiviral treatment was asso-
ciated with a substantially reduced risk of liver-related death,
from 0.38% to 0.16% for patients with noncirrhotic CHB and
from 4.03% to 3.39% for those with compensated cirrhosis in
Beijing, China.*

CHALLENGES IN REDUCING THE HEAVY DIS-
EASE BURDEN OF CHB

One study showed that 98.22% of hepatitis-related deaths
from liver disease in China were attributed to HBV-related cir-
rhosis/other chronic liver diseases (26.04%) and HBV-related
liver cancer (72.18%) in 2019.” Analysis of the Global Burden
of Diseases (GBD) data showed that HBV accounted for 68%

Start NCDP policy to reduce

the price of HBV therapy

Figure 3. Milestones for the treatment of CHB in China. CHB, chronic hepatitis B; NCDP, National Centralized Drug Procurement; HBV, hepatitis

B virus.
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of cirrhosis cases and 65% of HCC cases in China."** The main
indications for liver transplantation in China are HBV-related
cirrhosis, with or without acute-on-chronic liver failure (ACLF)
and HCC. HBV infection was the most common cause of ACLF
(66.24%), followed by alcoholic liver disease (10.56%), auto-
immune liver disease (6.53%) and hepatitis C virus infection
(2.25%).° Although a favorable trend in the mortality of liver
disease due to hepatitis B was observed between 1990 and
2019.”" China still faces challenges in achieving the WHO's
goal by 2030.”

The prevalence and magnitude of reduction in chronic HBV
infection vary by geographical region and across other strata
of the Chinese population. In the mainland of China, the
highest prevalence in the latest study period was observed
in the Xizang Autonomous Administrative Region (formerly
known as Tibet), followed by other provinces mostly clus-
tered in southern China (Hainan, Jiangxi, Fujian, Guangxi,
Guangdong and Qinghai), whereas the lowest seropreva-
lence was observed in Beijing and Shanxi.” This geographi-
cal heterogeneity in HBsAg prevalence is consistent with that
observed in a recently published study among nearly 100
million pregnant women across 31 provinces in China.”* The
various HBV infection rates could be explained by several fac-
tors, but the major factor may be the difference in the rates
of 3-dose coverage and TBD coverage of HepB after the im-
plementation of the universal infant HepB program. In 1999,
a national EPI review showed that in Beijing, the coverage
rates of TBD and three-dose HepB among 1-year-old children
were 69.0% and 99.0%, respectively, whereas in Xizang, the
coverage rates for 2-year-old children were only 7.8% and
2.1%, respectively.” As mentioned above, disparities in the
3-dose coverage rate and TBD coverage rate across regions
and urban/rural areas were largely eliminated by 2014.°

In 2022, it is estimated that in China, there were still
79,747,000 people living with chronic HBV infection; however,
only 19,131,000 (24%) were diagnosed, and 5,076,000 of
33,874,000 (15%) who were potentially eligible for treatment
were actually receiving treatment.” Therefore, efforts should
be focused on increasing the coverage of the diagnosis and
treatment of hepatitis B in China.

A modeling study estimated that if we treat only the few
millions of individuals with CHB who are already on treat-
ment, HBV-related cirrhosis/HCC mortality will continue to
increase over the next two decades; if we scale up test-and-
treatment strategies and treat most or even all people who

140 https://doi.org/10.3350/cmh.2023.0412

need treatment, HBV-associated mortality will dramatically
decline, which is cost-effective or even cost-saving.SGAnother
modeling study also demonstrated that China would spend
55 billion USD extra money and lose 334,000 more lives by a
1-year delay in achieving the 80% treatment goal by 2030.”

FURTHER EFFORTS TO ELIMINATE VIRAL HEP-
ATITIS AS A PUBLIC HEALTH THREAT BY THE
2030

A modeling study by Su and colleagues showed that uni-
versal screening for HBV among adults aged 18-70 years is
cost-effective and could identify most infected individuals in
China.’® Another modeling study showed that treating all
HBsAg-positive individuals aged 18-80 years could facilitate
the achievement of the 2030 target of a 65% reduction in
HBV-related deaths and is cost-effective.”

To increase the diagnostic rate of CHB and scale up diagno-
sis and treatment, the following measures can be taken. First,
advocacy is necessary to increase awareness of the HBV-re-
lated disease burden and convey that antiviral therapy is cost
effective.”” Second, the treatment algorithm should be sim-
plified with expanded antiviral indications as recommended
in the updated guidelines.** Third, capacity building should
be strengthened by conducting continuous medical educa-
tion to train local doctors in remote or economically under-
privileged areas to promote the new treatment guidelines.
Fourth, an HBV-specific notification and reporting system
should be established to monitor the diagnosis and treat-
ment rates and facilitate evidence-based decision-making.
Finally, pilot microelimination programs should be imple-
mented at the township, countywide, or even city/province
level to explore the feasibility of large-scale testing and treat-
ment initiatives, including capacity building, task shifting,
and link-to-care models, by exploiting instant communica-
tion and social media apps.

In summary, China has adopted a comprehensive strategy
involving the motivational investment of various resources
and achieved great success in HBV prevention and control.
However, China still faces a large challenge in reducing HBV
mortality through large-scale testing and treating the large
number of people who are already infected with HBV. The
concerted efforts of the government, medical community,
industry, civil society, and the public are key to eliminating

http://www.e-cmh.org



CHB as a public health threat by 2030 in China.
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