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Abstract

China has made remarkable progress in controlling chronic 
hepatitis B virus (HBV) infection over the past three dec-
ades. The prevalence of hepatitis B surface antigen has 
declined from 9.72% in 1992 to 5.86% in 2020, with a 
striking reduction from 9.67% to 0.30% among children 
under five. Universal hepatitis B vaccination has been piv-
otal, preventing more than 40 million infections and seven 
million HBV-related deaths since 1992. Nevertheless, an 
estimated 75 million individuals are currently living with 
chronic HBV infection in China. Among them, only 59.78% 
are aware of their infection status, and about 30 million 
remain undiagnosed. Of those diagnosed, 38.25% (ap-
proximately 17 million) meet the criteria for antiviral treat-
ment, yet only 17.33% (about three million) are receiving 
treatment. To accelerate progress toward the World Health 
Organization’s elimination targets, China has updated its 
clinical guidelines to expand treatment eligibility and im-
prove diagnosis and treatment coverage. Moreover, Chi-
nese pharmaceutical companies and academic institutions 
are actively engaged in developing novel therapies with 
promising efficacy, aiming to achieve a functional cure. 
China’s holistic approach, combining evidence-based public 
health interventions with active clinical management and 
innovative pharmaceutical development, provides valuable 
experience for global HBV elimination initiatives. This re-
view aimed to summarize China's progress in HBV control, 
identify remaining gaps in diagnosis and treatment, and 
highlight strategic approaches, including public health in-
terventions, clinical policy updates, and pharmaceutical in-
novation, toward achieving HBV elimination.
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Introduction
In the early 1990s, China bore nearly one-third of the global 
hepatitis B virus (HBV) burden, with an alarming hepatitis 
B surface antigen (HBsAg) prevalence of 9.72%,1 primar-
ily due to mother-to-child transmission (MTCT). Remarkable 
progress has since been achieved through coordinated pub-
lic health interventions, including universal infant hepatitis 
B (HepB) vaccination, comprehensive MTCT prevention pro-
grams, and expanded access to antiviral therapies. Despite 
these accomplishments, significant gaps remain in the diag-
nosis and treatment of people living with chronic hepatitis 
B (CHB). Therefore, innovative approaches are essential to 
meet the 2030 targets proposed by the World Health Or-
ganization (WHO), which aim for a 95% reduction in new in-
fections and a 65% reduction in HBV-related mortality com-
pared to 2015 levels.2

Epidemiological trends of chronic HBV infection in 
China
Over the past three decades, China has experienced profound 
changes in the epidemiology of HBV infection, as reflected 
in national seroepidemiological surveys. The seroprevalence 
of HBsAg in the general population declined from 9.72% in 
1992 to 5.86% in 2020, representing a reduction of more 
than 39%.1 This decline is even more pronounced among 
children aged one to four years, with HBsAg prevalence drop-
ping from 9.67% in 1992 to 0.96% in 2006,3 and further to 
0.30% in 2020.1 Modeling studies published in 2021 esti-
mated that, if current prevention programs are maintained, 
China is projected to reach the target of less than 0.10% 
HBsAg prevalence among children aged one to four years by 
2029.4 A recent study published in 2023 suggests that the 
elimination target may be achieved even earlier, potentially 
by 2025, even under existing prevention measures.5 These 
trends underscore the effectiveness of comprehensive pub-
lic health strategies, particularly universal vaccination and 
MTCT prevention, in reducing HBV transmission and prevent-
ing new infections.

Universal vaccination and MTCT prevention drive the 
epidemiological shifts
Universal infant hepatitis B vaccination has been the corner-
stone of China’s HBV control strategy. Since the launch of 
a nationwide immunization program in 1992,3 timely birth 
dose administration within 24 h of birth, followed by two ad-
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ditional doses at one and six months, has become standard 
practice. By 2002, the hepatitis B vaccine was integrated 
into the Expanded Program on Immunization, making it 
freely available to all newborns. In 2005, the government 
further strengthened this initiative by removing service-
related fees, ensuring completely free HepB vaccination 
for infants.6,7

The impact of these policies has been profound. The 
prevalence of HBsAg among children under five declined 
from 9.67% in 1992 to 0.30% in 2020.1 It is estimated 
that more than 40 million HBV infections and over seven 
million related deaths have been averted among individu-
als born after 1992. These achievements align with the 
WHO's target of reducing HBsAg prevalence among chil-
dren to less than 1% by 2020.8 Globally, however, signifi-
cant disparities persist. By 2020, only 147 of 194 (76%) 
countries had achieved this target. While all countries in 
Europe and the Americas succeeded, only 15 of 47 (32%) 
countries in Africa met the goal.9

Equitable access to vaccination services has been pivotal 
to China’s success. Special initiatives targeting hard-to-reach 
populations, particularly in rural and western provinces, in-
cluded incentivizing facility-based deliveries, training health-
care workers, and providing free HepB vaccination.10 As a 
result, the timely birth-dose coverage rate increased from 
22.2% in 1992 to 95.6% in 2015, while three-dose coverage 
rose from 30% to 99.6%.11,12 In contrast, the global birth-
dose coverage in 2015 was only 38%.13 In selected African 
countries, HepB-BD coverage ranged from 23% to 94%, and 
timely birth-dose coverage varied from 7% to 74%.14

MTCT has historically accounted for a significant propor-
tion of chronic HBV cases in China, making its prevention a 
critical focus.15 In response, China implemented a compre-
hensive strategy that encompasses several key measures: 
routine HBsAg screening for pregnant women;16 maternal 
antiviral therapy during pregnancy for women with high 
viral loads;17,18 combined immunoprophylaxis with HepB 
birth dose and hepatitis B immunoglobulin for exposed neo-
nates;19,20 and post-vaccination serological testing to evalu-
ate the immune response.21 The “Triple Elimination” pro-
gram, launched in 2011, integrated efforts to combat HBV, 
HIV, and syphilis, further strengthening MTCT prevention by 
expanding outreach and resource allocation.22,23 Real-world 
data confirm that when these measures are fully implement-
ed, MTCT rates can be reduced to as low as 0.23%.21

However, challenges persist, particularly in rural and re-
source-limited settings. Reported barriers include unclear 
staff responsibilities for HepB-BD administration, lack of in-
tegration into routine newborn care, limited daily vaccination 
services, and insufficient healthcare worker training. Moreo-
ver, existing data tools often fail to capture vaccination time-
liness.14

To address these challenges, the SHIELD program provides 
an integrated model for eliminating HBV MTCT. It standard-
izes clinical management based on international guidelines, 
incorporates digital health tools for follow-up and data col-
lection, and follows a phased rollout strategy across pilot, 
implementation, and community scale-up stages. Real-world 
evidence shows that SHIELD achieved an overall MTCT rate 
of 0.23%, which declined to 0.16% in stage II and 0.03% in 
stage III among highly compliant populations.21

Notably, SHIELD demonstrated consistent MTCT outcomes 
across different geographic regions, socioeconomic strata, 
and hospital levels, underscoring its broad adaptability.21,24 
Its core components—affordable antivirals, standardized pro-
tocols, and mobile-based data systems—are readily trans-
ferable to low- and middle-income countries, particularly in 

underserved regions. Despite its success, SHIELD also en-
countered real-world barriers, including variability in antiviral 
adherence, incomplete post-vaccination serological testing, 
and unequal access to diagnostics. Although antiviral drugs 
are low-cost, the lack of universal reimbursement can limit 
treatment uptake. Nevertheless, SHIELD demonstrates that, 
with phased implementation, targeted training, and sup-
portive digital tools, comprehensive MTCT prevention can be 
achieved at scale, even in under-resourced settings.

Disease burden and clinical management in HBV-
infected individuals
The 2020 national serosurvey provided a comprehensive es-
timation of the clinical staging of CHB and the healthcare 
cascade in China. In addition to the overall decline in HB-
sAg prevalence, substantial differences remain across age 
groups. Among children aged one to four years, prevalence 
declined from 9.67% in 1992 to 0.30% in 2020. In the five-
to-fourteen age group, it dropped from 10.74% to 0.38%; 
among individuals aged 15–29 years, from 9.76% to 2.62%; 
and among those aged ≥30 years, from 9.24% to 7.54%.1 
These trends reflect a strong cohort effect, whereby younger 
generations, benefiting from widespread infant vaccination, 
exhibit significantly lower HBsAg prevalence compared to 
older, unvaccinated cohorts.

According to the 2020 serosurvey, 78.03% of HBsAg-pos-
itive individuals aged 15 years and older were classified as 
chronic HBV carriers, followed by CHB patients (19.63%), 
cirrhosis (0.84%), and hepatocellular carcinoma (HCC) 
(0.15%).1 However, data from the China Registry of Hepa-
titis B working group revealed a different pattern among in-
dividuals seeking healthcare: CHB patients constituted the 
largest proportion (71.4%), followed by chronic HBV carriers 
(16.8%), cirrhosis (11.8%), and HCC (1.58%).25 This dis-
crepancy reflects a selection bias, as individuals seeking care 
are more likely to have symptomatic or advanced disease. 
It also suggests that many people in the general population 
remain undiagnosed or untreated, increasing their risk of dis-
ease progression.

Sex-based disparities have also been observed. In the 
China Registry of Hepatitis B cohort, men accounted for 
61.4% of CHB patients and 70.8% of cirrhosis patients.25 Be-
havioral factors—such as higher rates of smoking and alcohol 
consumption among men—may contribute to this pattern. 
Smoking has been associated with impaired HBV-specific im-
mune responses and accelerated liver disease progression,26 
while alcohol is a major risk factor for cirrhosis, with risk 
increasing exponentially with higher intake levels.27

Regional variations are notable as well. In a 2020 cohort of 
HBsAg-positive individuals aged ≥15 years, 40.0%, 26.1%, 
and 33.9% were from eastern, central, and western regions, 
respectively.1 Among people who inject drugs, prevalence 
ranged from 15.9% in northern China to 25.3% in the south, 
with a national estimate of 19.6%.28 These differences often 
reflect broader socioeconomic disparities. People in rural and 
western areas face reduced access to HBV care due to lim-
ited healthcare infrastructure, financial barriers, and lower 
awareness of the disease.29,30 Gaps in insurance coverage 
and high out-of-pocket costs further contribute to delayed 
diagnosis and poor treatment adherence. Addressing these 
structural inequities is essential to advancing HBV elimina-
tion efforts.

Certain high-risk populations also face a disproportionate 
HBV burden. Among patients on hemodialysis in Asia, HBV 
prevalence is estimated at 7.44% (global: 7.32%),31 while 
the China DOPPS study reported a notably higher prevalence 
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of 17.6%.32 Among HIV-positive individuals, HBsAg positiv-
ity reached 11.0% in Shaanxi (n = 1,018)33 and 6.9% in 
Ningxia (n = 1,008).34 Among immunocompromised individ-
uals, 41.2% of 980 patients with inflammatory bowel disease 
had current or past HBV infection.35 These data highlight the 
need for micro-elimination strategies—targeted interventions 
within high-risk groups. Dialysis and HIV care settings can 
incorporate routine HBsAg screening and linkage to care. 
For immunocompromised patients, pre-treatment screening, 
vaccination, and antiviral prophylaxis should be integrated 
into clinical protocols. Such focused approaches are feasible 
and can accelerate progress toward HBV elimination.

The Polaris Observatory Collaboration estimated in 2022 
that only 24% of people with CHB in China had been diag-
nosed, and just 15% were receiving treatment.36 However, 
these figures likely underestimate the true burden, as many 
individuals tested through school- or workplace-based pro-
grams are not systematically linked to care. According to 
the 2020 serosurvey, 59.78% of HBsAg-positive individuals 
knew their status prior to the survey. Among those, 38.25% 
met the antiviral treatment criteria specified in the Guide-
lines for the Prevention and Treatment of Chronic Hepatitis B 
(2019 edition), and 17.33% were receiving treatment.1 This 
gap between diagnosis and treatment may reflect barriers 
such as limited healthcare access, low public health aware-
ness, and previously restrictive guidelines for initiating anti-
viral therapy.

In addition to structural barriers, systemic failures in link-
age to care are critical contributors. Many individuals diag-
nosed with HBV are not effectively connected to services such 
as laboratory assessment, eligibility evaluation for antiviral 
therapy, or long-term clinical management. Suboptimal diag-
nostic processes—including passive case finding, fragmented 
referral systems, and underutilization of community-based 
screening—further hinder treatment uptake.

Socio-cultural factors also play a significant role. Hepatitis 
B-related stigma remains a major structural barrier to elimi-
nation in China. Discrimination in employment, education, 
and social relationships has been well documented and con-
tributes to underreporting, delays in seeking care, and poor 
treatment adherence. A national survey found that among 
those aware of their infection, only 45.45% actively sought 
medical care. Reasons included the belief that the disease is 
mild or asymptomatic (79.91%), the perception that treat-
ment is unnecessary (13.24%), and concerns about privacy 
or a preference for self-medication (6.86%).37

The implications of this gap are significant. While acute 
HBV incidence is projected to drop below two per 100,000 
person-years by 2024, achieving the elimination target of a 
90% incidence reduction, reducing HBV-related mortality re-
mains a greater challenge.5,38 A dynamic simulation model 
projected that under the status quo, HBV-related mortality 
targets would not be met until 2059, with an estimated 9.98 
million deaths (95% CI: 9.27–10.70) by 2100.5 In contrast, 
achieving 90% diagnostic coverage and 80% treatment cov-
erage would accelerate HBV elimination by 8 years and po-
tentially save 1.98 million lives (95% CI: 1.83–2.12).5

To bridge these gaps and meet elimination goals, future 
strategies must prioritize expanding treatment coverage, 
simplifying clinical guidelines, and addressing the socioeco-
nomic barriers that hinder access to care in underserved ar-
eas. Strengthening community-based screening, implement-
ing anti-stigma campaigns, and enhancing referral systems 
will be essential to improving diagnosis, treatment uptake, 
and long-term disease control. These efforts will be critical 
to achieving the WHO’s 2030 target of reducing HBV-related 
mortality by 65% from the 2015 baseline.

Expanding treatment eligibility and improving diag-
nosis and treatment rates
To achieve the WHO’s goal of “eliminating viral hepatitis as a 
major public health threat by 2030”, China released updated 
guidelines in 2022. A key principle emphasized in the revised 
guidelines is the treatment of all individuals with quantifi-
able HBV DNA who are at risk of disease progression. These 
include individuals aged 30 years or older with any eleva-
tion in ALT, histological or non-invasive evidence of moderate 
necroinflammation or fibrosis, a family history of HBV-related 
cirrhosis or HCC, or extrahepatic manifestations.39 This ex-
panded treatment criterion aims to narrow the treatment gap 
in China.

A modeling study by Zhang et al.40 evaluated various strat-
egies for expanding antiviral treatment to achieve HBV elimi-
nation goals in China. Among these, lowering ALT initiation 
thresholds to 30 U/L for males and 19 U/L for females, with 
80% coverage of individuals aged 18–80, demonstrated the 
potential to achieve a 65% reduction in HBV-related mortality 
by 2043. This strategy showed the greatest potential to re-
duce HBV-related complications and deaths, maximize quali-
ty-adjusted life years, and align with WHO’s 2030 elimination 
targets, provided it is implemented with sufficient coverage.41

The “treat all” strategy goes a step further by recommend-
ing antiviral treatment for all HBV DNA-positive patients, re-
gardless of ALT levels. This approach simplifies treatment 
criteria and ensures that even patients with “normal” ALT 
levels—often overlooked—can benefit from early interven-
tion.41 Notably, early treatment in specific populations, such 
as children under seven years of age42 and HBeAg-positive 
patients with high viral loads (>2×107 IU/mL),43 has shown 
the potential to reduce long-term complications. However, 
initiating antiviral therapy during the HBeAg-positive chronic 
HBV infection phase remains controversial due to uncertain-
ties regarding long-term benefits and concerns about persis-
tent low-level viremia.44,45

While the “treat all” strategy demonstrates strong poten-
tial to meet WHO elimination targets, its implementation fac-
es significant challenges. The overall cost and the need for 
extensive healthcare infrastructure raise concerns about fea-
sibility, especially in resource-limited settings. Ensuring long-
term adherence to therapy and addressing healthcare dis-
parities between urban and rural populations are also critical 
barriers. Overcoming these challenges will require innovative 
solutions, such as leveraging digital health tools to improve 
patient compliance and optimizing resource allocation in un-
derserved areas. However, improving compliance will require 
more than technological tools; systematic social research is 
needed to understand the perspectives of individuals living 
with hepatitis B and the barriers they face. Patient-centered 
education should also be integrated as part of a comprehen-
sive strategy to enhance treatment adherence.

China’s 2022 updated guidelines, which expanded treat-
ment criteria to include most HBV DNA-positive individuals, 
represent a pivotal step toward bridging the gap between 
traditional ALT-based thresholds and the broader “treat all” 
approach. These national efforts are aligned with the WHO’s 
2024 guideline update, which emphasizes simplified algo-
rithms and expanded treatment eligibility to support global 
elimination goals.46 If effectively implemented, the updated 
guidelines could significantly improve treatment coverage, 
reduce HBV-related morbidity and mortality, and bring the 
country closer to achieving WHO’s elimination targets.

Developing innovative therapies for a functional cure
A functional cure for CHB is defined as sustained HBsAg 
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loss and undetectable HBV DNA six months after cessation 
of therapy. It is associated with improved clinical outcomes 
and represents the optimal therapeutic goal. Novel therapies 
are being developed to achieve this, targeting three main 
mechanisms: inhibition of viral replication, reduction of vi-
ral antigen load, and restoration of HBV-specific immunity.47 
Interferon combined with nucleos(t)ide analogues (NAs) has 
shown promise in achieving HBsAg clearance in highly se-
lected patients with favorable factors such as unquantifiable 
HBV DNA and low levels of HBsAg.47 However, adverse ef-
fects limit the widespread use of interferon. Consequently, 
newer therapies aim to enhance HBsAg clearance with im-
proved tolerability and broader applicability.

The biological basis of a functional cure involves durable 
suppression of HBV replication, typically through silencing of 
covalently closed circular DNA, the reservoir responsible for 
viral persistence. Immune exhaustion, partly driven by high 
levels of HBsAg originating from both covalently closed cir-
cular DNA and integrated HBV DNA, hampers host immune 
control and contributes to disease progression and oncogen-
esis.48 Therefore, new therapies must both reduce antigen 
load and restore antiviral immune responses.

Several novel therapeutic agents for CHB are currently un-
der clinical investigation, aiming to suppress viral replication, 
reduce antigen burden, and restore immune control. These 
include antiviral compounds such as NAs, capsid assembly 
modulators, and RNA-targeting agents like small interfering 
RNAs (e.g., VIR-2218, JNJ-3989) and antisense oligonucleo-
tides (ASOs; e.g., bepirovirsen). Other agents, such as nu-
cleic acid polymers, target HBsAg secretion. In parallel, im-
munomodulatory approaches are being explored to enhance 
HBV-specific immune responses. These include PEGylated 
interferon (PEG-IFN), toll-like receptor agonists (e.g., GS-
9688), immune checkpoint inhibitors (e.g., nivolumab, cemi-
plimab), and a growing range of therapeutic vaccines (e.g., 
NASVAC, TG1050, VTP-300). While most of these agents are 
in early-phase trials, combination strategies—particularly 
those integrating agents with complementary mechanisms—
are increasingly favored for their potential to improve func-
tional cure rates.47

China’s pharmaceutical and academic sectors have made 
substantial contributions to the advancement of HBV thera-
pies. For instance, AHB-137, an ASO developed by Ausper-
Bio, significantly reduced HBsAg levels in Phase II trials. In 
the 300 mg treatment group, 62% of participants, and in the 
225 mg group, 43% achieved HBsAg seroclearance within 12 
weeks, with most clearance occurring in the first eight weeks 
(44% and 30%, respectively).49 HH-003, a monoclonal anti-
body targeting the PreS1 region of HBV, and HH-006, a long-
acting neutralizing antibody for subcutaneous administration 
developed by Huahui Health, have shown promise in man-
aging HBV/HDV co-infections.50 Meanwhile, Brii Biosciences 
has developed BRII-835 (VIR-2218), a GalNAc-conjugated 
RNAi-based therapy that demonstrated significant antigen-
reducing effects and enhanced HBsAg clearance when com-
bined with PEG-IFNα.51

Chinese researchers have also played a pivotal role in ad-
vancing global clinical studies on HBV cure strategies. Nota-
bly, China is a key participant in the Phase III clinical trials of 
bepirovirsen (GSK3228836), an ASO targeting all HBV mRNA 
transcripts. In Phase II trials, bepirovirsen demonstrated a 
26% HBsAg clearance rate at the end of a 24-week treatment 
period, although post-treatment durability was limited to 9% 
at 24 weeks without rescue therapy.52 The drug has received 
Breakthrough Therapy designation from China’s National 
Medical Products Administration and Fast Track designation 
from the U.S. Food and Drug Administration, positioning it as 

a leading candidate for achieving a functional cure for CHB. 
Another notable example is xalnesiran, a small interfering 
RNA therapy targeting multiple HBV transcripts. Phase II 
trials led by Chinese investigators reported a 30% HBsAg 
clearance rate when combined with NAs and PEG-IFNα, with 
clearance rates rising to 47% among patients with baseline 
HBsAg levels below 1,000 IU/mL. These results suggest xal-
nesiran’s potential as a cornerstone therapy, particularly for 
patients with low-antigen loads.53 These contributions high-
light China’s multifaceted role in advancing HBV cure strate-
gies. By leading key clinical trials and driving pharmaceutical 
innovation, China’s pharmaceutical and hepatology sectors 
are shaping the global landscape of CHB management and 
pushing the boundaries of achieving a functional cure.

Despite these advances, several challenges remain. Op-
timizing the timing, sequencing, and duration of combina-
tion therapies is essential to maximize efficacy. The develop-
ment of biomarkers for patient stratification and treatment 
response monitoring is also critical for improving treatment 
precision. Furthermore, the high cost of novel agents limits 
accessibility, particularly in resource-limited settings.47,54 It 
is unlikely that a single cure strategy will suit all patients. 
Instead, individualized approaches—tailored to patients’ vi-
rological and immunological profiles—will be key to achieving 
sustained functional cure.

Conclusions
China has achieved remarkable success in reducing HBV 
prevalence through evidence-based interventions, including 
universal infant HepB vaccination, MTCT prevention, and ex-
panded healthcare access. Achieving the WHO’s 2030 tar-
gets will require further strengthening of large-scale testing, 
early treatment, and long-term follow-up programs, as well 
as advancing innovative therapies and ensuring equitable 
healthcare delivery nationwide. With sustained investment 
and continued innovation, the elimination of hepatitis B as a 
public health threat is within reach, offering valuable insights 
and experience for global HBV control efforts.
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