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Abstract: Hepatitis B virus (HBV) and hepatitis C virus (HCV) infections remain significant
public health challenges in Asia, affecting millions and contributing to substantial morbidity
and mortality. The prevalence of these infections varies across the region, with factors such
as vaccination coverage, healthcare infrastructure, and sociocultural barriers influencing the
epidemiology of both viruses. The persistent burden of chronic HBV, particularly in older
populations, and the evolving HCV genotype landscape highlight the need for targeted,
region-specific strategies. Universal screening programs have emerged as essential tools
for detecting undiagnosed cases and optimizing healthcare resource allocation. Given the
overlapping epidemiology of HBV and HCV, comprehensive public health interventions
tailored to the unique contexts of different Asian countries are crucial for achieving global
elimination goals. This review examines the epidemiological trends, challenges, and
opportunities for addressing HBV and HCV in Asia, emphasizing the importance of
overcoming sociocultural barriers to improve prevention, diagnosis, and treatment efforts
across diverse populations.
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1. Introduction

Hepatitis B virus (HBV) and hepatitis C virus (HCV) pose significant public health
challenges in Asia, affecting millions of individuals and contributing to substantial morbid-
ity and mortality. HBV, a hepatotropic DNA virus, has impacted nearly one-third of the
global population, with an estimated 254 million people chronically infected as of 2022 [1].
This figure surpasses the global burden of other infectious diseases, such as HIV, tuberculo-
sis, and malaria [2,3]. Recognizing its impact, the World Health Organization (WHO) has
set ambitious goals to reduce new HBV infections by 90% and HBV-related deaths by 65%
by 2030 through a comprehensive approach involving vaccination, improved diagnostics,
and expanded treatment access [4,5].

The prevalence of HBV across Asia is highly variable. Some regions, like East Asia,
report prevalence rates exceeding 10%, while others have significantly lower rates [6]. Simi-
larly, HCV prevalence trends vary across the region [7]. These differences emphasize the
need for targeted approaches to address the complexity of viral hepatitis in Asia and work
toward eliminating HBV and HCV according to global health targets. Universal screening
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programs have proven to be both cost-effective and essential for optimal healthcare resource
allocation, underscoring their importance in the fight against these infections [8].

This review provides a comprehensive overview of the public health importance
of HBV and HCV in Asia, comparing regional epidemiology with global trends. It also
discusses strategies for prevention, recent advances in antiviral therapies, and treatment
accessibility across different Asian regions. Lastly, the review explores the challenges of
achieving widespread treatment coverage and addresses barriers to both national and
regional elimination efforts.

2. Epidemiology

The epidemiology of HBV and HCV in Asia is shaped by several factors, including
geographic location, awareness of transmission and prevention, and lifestyle differences [9].
Countries with a higher burden of HBV and HCV often face challenges such as inad-
equate healthcare infrastructure and insufficient public knowledge about hepatitis pre-
vention [10]. Moreover, variations in study methodologies and population characteristics
complicate the understanding of the true burden of these infections [10], which calls for pub-
lic health strategies that are tailored to the diverse demographic and geographic contexts of
the region.

2.1. Hepatitis B Virus Epidemiology

The prevalence of HBV infection across Asia demonstrates significant regional varia-
tion. In the Indian subcontinent, the overall prevalence is estimated at approximately 3%,
with specific countries’ reporting rates as follows: Pakistan at 6%, Bangladesh at 5%, India
at 3%, and Nepal at 1% [11]. In Southeast Asia, the WHO estimates that around 40 million
people are living with chronic HBV infection [12]. In China, the overall HBV prevalence has
been around 3% in recent years, with rural areas exhibiting higher infection rates compared
to urban regions [13]. A meta-analysis has shown that the eastern provinces of China have
a higher prevalence of HBV, which may be influenced by migration patterns within the
country [13]. National surveys in China revealed fluctuations in the HBsAg carrier rate: it
was 8.75% in 1979, increased to 9.75% in 1992, and decreased to 7.18% by 2006 [14]. By 2006,
an estimated 93 million individuals in China were living with chronic HBV infection [14].
In Tibet, the prevalence of chronic HBV infection in children younger than 14 years old has
tended to decrease over time, likely due to the slow and late increase in birth dose vaccina-
tion compared to other countries in Asia [15]. In Turkey, the introduction of universal HBV
vaccination in 1998 has led to a decline in prevalence among younger populations, though
older individuals born before the vaccine’s implementation remain at a higher risk [16].

Occult HBV infection plays a significant role in the transmission of the virus and can
impact the clinical outcomes of affected individuals. A meta-analysis estimated the preva-
lence of occult HBV infection at approximately 4% across Asia, with certain populations,
such as those living with HIV, experiencing even higher rates [17]. Subgroup analysis by
region revealed a prevalence of 3% in East Asia, 9% in West Asia, 3% in South Asia, and
9% in Southeast Asia [17]. These findings highlight the persistent public health challenge
posed by HBV in Asia and underscore the need for strengthened vaccination and screening
programs to curb its spread.

The pooled prevalence of HBV genotypes across countries in Asia is described in
Table 1 [18].
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Table 1. Pooled prevalence of HBV subtypes and high-prevalence countries in Asia.
HBYV Subtypes  Pooled Prevalence (%) 95% CI Countries with High Prevalence of More than 30%
Al 26.7 20.9-33.6 Bangladesh, Nepal, Afghanistan
A5 25.6 20.1-32.1
B1 27.6 21.1-35.3 Indonesia, Vietham, China, Taiwan, Sri Lanka
B2 29.5 24.7-34.7
B3 29.9 22.5-38.5
B4 28.6 21.9-36.4
B5 28.1 21.4-35.9
B7 26.3 20.3-33.3
B8 25.8 20.1-32.5
C1 33.5 27.0-40.7 Japan, Bangladesh, Thailand, China, Malaysia,
C2 40.0 33.3-47.0 Korea, Afghanistan, Cambodia, Lebanon
C3 27.0 20.6-34.6
C4 26.7 20.4-34.0
C5 27.9 21.4-35.4
Cé6 26.1 20.1-33.2
Cc7 26.0 20.2-32.8
C8 26.4 20.4-33.4
9 28.2 21.4-36.2
C10 26.1 20.1-33.1
C17 26.1 20.1-33.1
D1 325 247414 Iran, Uzbekistan, Pakistan, Tajikistan, India, Turkey,
D2 33.1 25.3-41.9 Azerbaijan, Jordan, Serbia, Nepal, Oman, Yemen,
D3 26.0 20.2-32.9 Afghanistan
D4 26.0 20.1-33.0
D5 26.1 20.2-33.0
D6 26.0 20.2-32.9
D-DEL 26.0 20.2-32.7
E 0.6 0.4-0.9
F 0.6 0.3-1.2
H 0.6 0.4-0.8
I 0.7 0.5-1.0

CI, confidence interval; HBV, hepatitis B virus.

2.2. Hepatitis C Virus Epidemiology

HCYV infection remains a major public health concern in Asia, with considerable
variability in prevalence across different countries. India and China are among the nations
with the highest burden of HCV, contributing to a substantial proportion of the region’s
cases [19]. Estimates suggest that between 49.3 and 64.0 million adults in Asia are anti-
HCYV positive, with notable prevalence rates in countries like Pakistan (4.7%), and Taiwan
(4.4%) [7]. Common risk factors for HCV transmission in the region include healthcare-
related infections, unscreened blood transfusions, and injection drug use, which persist in
certain areas [7].

HCV genotypes also display regional variations. Genotype 1 is prevalent in Australia
and North Asia, while Genotype 3 dominates in India Pakistan, Thailand, and Malaysia.
Genotype 4 is commonly found in parts of the Middle East [7]. In Southeast Asia, Genotype
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1 accounts for the majority of infections (46.8%), followed by Genotype 3 (23.1%) [20]. The
pooled prevalence of HCV genotypes in Asia is summarized in Table 2 [20].

Table 2. Pooled prevalence of HCV genotypes in Asia.

HCV Genotypes Pooled Prevalence (%) 95% CI
1 46.8 43.2-50.4
2 4.6 3.5-5.9
3 23.1 19.4-27.2
4 1.1 0.7-1.5
5 0.8 0.4-1.3
6 16.5 13.8-19.6

CI, confidence interval; HCV, hepatitis C virus.

High-risk populations exhibit a significantly higher seroprevalence of HCV. For exam-
ple, in Northern Vietnam, 89% of people who inject drugs tested positive for HCV RNA,
underscoring a serious public health challenge in this group [21]. Similarly, elevated HCV
seroprevalence has been reported among other vulnerable populations, including men
who have sex with men and sex workers, with rates as high as 28.4% in certain regions of
Vietnam [21]. Hemodialysis patients in Vietnam also face an elevated risk, with a reported
HCYV prevalence of 26%, which is notably higher than in other Asia-Pacific countries [21].

2.3. Seroprevalence Trends

The seroprevalence trend of HBV infection in Asia has shown a significant decline over
the past few decades, largely due to the success of widespread vaccination programs [16,22].
In China, the prevalence of HBsAg decreased from 9.6% during 1973-1984 to 3% by
2021, with the most pronounced reductions observed in younger age groups [8]. Similar
downward trends have been reported in countries such as Vietnam, Mongolia, and Taiwan,
where vaccination initiatives have been pivotal in lowering the rates of HBV infection [23].
For example, Thailand has seen the HBsAg seroprevalence rate drop to less than 1.0%
among vaccinated individuals [24]. However, challenges persist, particularly in older
populations, where seroprevalence rates remain elevated or are increasing [8].

In parallel, global trends in HCV infection have improved since 1990, with significant
reductions in age-standardized incidence and mortality rates, although these improvements
are not uniform across countries [19]. According to the Global Burden of Disease 2019 report,
many Asian nations have seen declines in HCV-related epidemiological indicators [25,26].
In China, for instance, age-standardized HCV rates decreased markedly between 1990 and
2019 [19,21]. Notably, the increase in reported HCV cases in China, from 21,000 annually in
2003 to 210,000 by 2011, is primarily attributed to improved detection and screening efforts
rather than a true rise in prevalence [21].

The seroprevalence of HCV across Asia exhibits significant regional variation, coupled
with a diverse distribution of genotypes. Historically, Genotype 1b was predominant, but
its prevalence has decreased, while Genotype 2a has become more common, particularly in
the northern and southern regions [27]. Additionally, Genotype 3 is increasingly prevalent,
especially in countries like India and Pakistan [28]. This shift in the genotype landscape
highlights the need for enhanced surveillance and tailored public health strategies to
effectively manage HCV infections across Asia [29].

3. Risk Factors and Transmission Routes

HBV and HCV share common transmission pathways, primarily spreading through
contact with infected blood and bodily fluids. This overlap often leads to co-infection
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in high-risk groups, particularly those exposed to parenteral transmission risks, such as
intravenous drug users and individuals engaging in unprotected sexual activity [30,31].
While therapeutic blood product administration and injecting drug use are key transmis-
sion routes for HCV in Asia, they account for only 30-60% of anti-HCV-positive cases,
depending on the geographical context. Additional transmission routes, including unsafe
medical procedures, tattooing, acupuncture, and even sexual contact, further complicate
the epidemiology of HCV [31]. In contrast, HBV transmission has been found to correlate
closely with socio-economic factors, with higher infection rates observed in areas with
lower gross domestic product per capita and higher population density [2].

3.1. HBV Transmission

The transmission of HBV in Asia is influenced by several factors, including cultural
practices, healthcare access, and the prevalence of risk factors. Vertical transmission from
mother to child remains the primary mode of HBV acquisition in many Asian countries,
responsible for over 50% of cases in endemic areas [32]. This type of transmission highlights
the importance of public health interventions aimed at interrupting perinatal infection [3].
Early-life horizontal transmission is also a significant contributor to HBV spread, particu-
larly among children [33,34]. Close contact with infected family members or caregivers,
often through contaminated household surfaces, plays a substantial role in spreading the
virus. HBV has the ability to survive on surfaces for extended periods [35], increasing the
risk of transmission in domestic settings.

In high-prevalence regions, such as India, intrafamilial horizontal transmission has
been identified as a major factor in sustaining HBV infection. A study conducted in eastern
India found that intrafamilial transmission surpassed sexual transmission in maintaining
the HBV carrier pool within families [36]. Research from northern India further supported
this finding, with horizontal transmission accounting for 50% of cases within families of
chronic liver disease patients, while vertical transmission accounted for 17% [36]. Among
adults, horizontal transmission commonly occurs through sexual contact and injection
drug use. Both sexual activity with infected individuals and sharing needles are recognized
transmission routes, particularly among men who have sex with men and those with
multiple sexual partners [37,38]. Additionally, outbreaks of HBV have occurred in long-
term care facilities due to insufficient infection control practices [37].

Approximately half of chronic HBV infections in Asia are acquired perinatally, re-
sulting in chronic HBV infection in around 90% of cases. Therefore, preventing vertical
transmission is crucial for reducing the prevalence of chronic HBV infection in Asia. In
contrast, horizontal transmission is the common route of HBV infection in adults. However,
less than 5% of adults who acquire the infection progress to chronic HBV infection [39].

3.2. HCV Transmission

HCV transmission predominantly occurs through direct contact with contaminated
blood, including unsafe injection practices, sexual behavior, and intravenous drug use.
Genetic analyses of transmission networks have shown that these contact-based routes are
the primary drivers of HCV epidemics, especially in Asia [40,41]. Unsafe injection practices
remain a major concern in many low-income regions, where the reuse of syringes and
poor hygiene conditions during medical procedures are common [19]. Sexual transmission,
although less common, is of particular concern among individuals co-infected with HIV,
especially within populations of gay and bisexual men [42]. Additionally, in drug-using
people, sexual transmission may occur through needle sharing or other high-risk behaviors,
complicating efforts to trace and control HCV transmission pathways [40].
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Certain regions of Asia have reported alarmingly high HCV prevalence rates among
specific at-risk populations. For instance, the HCV seroprevalence among hemodialysis
patients in Vietnam is reported at 26%, which is significantly higher than rates observed in
other countries within the Asia-Pacific region [21]. Other key populations, such as people
who inject drugs and commercial sex workers, also show elevated HCV seroprevalence [21],
reflecting the enduring impact of unsafe injection practices and inadequate healthcare
infrastructure in these communities [43]. These historical and structural factors contribute
to the ongoing transmission of HCV, underscoring the need for targeted interventions in
high-risk groups.

4. Public Health Strategies
4.1. Prevention

To effectively combat HBV and HCV in Asia, a multifaceted approach is essential.
Key strategies include establishing robust vaccination programs in underserved areas,
raising awareness and improving health literacy among at-risk populations, expanding
screening efforts in accordance with national guidelines, and implementing harm reduction
initiatives [4,38]. These interventions have demonstrated efficacy in reducing transmission
rates and improving health outcomes, supporting the goal of eliminating HBV and HCV as
significant public health threats [38,44,45].

4.1.1. Vaccination Programs

One of the most effective tools in preventing HBV transmission is the implementation
of widespread vaccination campaigns, particularly targeting at-risk groups. Universal hep-
atitis B vaccination programs have been pivotal in reducing infection rates. For example, the
WHO'’s Expanded Program on Immunization, initiated in 1974, aims to ensure universal ac-
cess to critical vaccines, including the hepatitis B vaccine [38]. Despite these efforts, in some
regions, the administration of the birth dose of the HBV vaccine remains suboptimal [46],
particularly in rural and impoverished areas where home births are common. Additionally,
many infants fail to receive the complete three-dose series due to challenges such as poor
vaccine management, inadequate healthcare staffing, and insufficient record-keeping sys-
tems [44]. Adolescents and young adults born before the introduction of universal infant
vaccination programs are also at risk of HBV infection, as many may have acquired the
virus in early childhood and face a heightened risk of developing chronic liver disease later
in life [47]. Strengthening vaccination coverage, especially among infants, can substantially
reduce the incidence of HBV and its associated complications.

Significant progress has been made in HBV prevention in China through nationwide
vaccination initiatives. Since the introduction of the HBV vaccine into routine immunization
schedules in 1992, coupled with the removal of vaccine copayments, the country has
achieved a marked reduction in chronic HBV infection rates among children [8,13]. By
2015, vaccination coverage for the full three-dose series surpassed 90%, reflecting the
success of China’s comprehensive strategy, which includes screening pregnant women and
conducting catch-up vaccination campaigns [3,13].

Home deliveries remain not uncommon in some countries in Asia, such as Bangladesh
and Myanmar, often involving untrained traditional birth attendants. This may result in
low rates of HBV vaccination uptake at birth [48].

4.1.2. Public Awareness Campaigns

A major barrier to addressing HBV and HCV is the lack of public awareness regarding
these infections. Globally, fewer than 5% of individuals with chronic hepatitis are aware
of their condition [4]. This problem is exacerbated by difficulties in reaching vulnerable
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populations and the limited knowledge among healthcare providers [4]. Confidentiality
concerns surrounding test results further hinder diagnosis and treatment in some regions.

Community-based initiatives aimed at improving awareness and promoting education
about HBV and HCV are crucial. Such programs have demonstrated that community en-
gagement is key to overcoming obstacles related to testing, treatment, and vaccination [49].
Successful initiatives often involve collaboration with community leaders, creating care
linkages, ensuring program sustainability, and dedicating trained staff [14,50]. One ex-
ample is the Community-Based Collaborative Innovation (CCI) project in China, which
integrates administrative and technical resources to combat hepatitis infections [14]. Ad-
ditionally, missed opportunities for screening and vaccination by healthcare providers
highlight the need for enhanced provider awareness and education, especially for high-risk
populations [49].

4.1.3. Screening and Intervention Strategies

Public health efforts to control HBV and HCV in Asia have evolved to include di-
verse screening and intervention programs. Screening initiatives are most effective when
coupled with appropriate follow-up and strong referral networks to ensure that patients
receive timely care [38]. Point-of-care and reflex testing can facilitate prompt diagno-
sis and treatment initiation, helping to contain the spread of both HBV and HCV [38].
Universal screening programs are highly recommended, as they have proven to be both
cost-effective and essential for optimizing healthcare resource allocation [8]. Despite some
studies reporting HBV screening coverage ranging from 26% to 96%, variability in vaccine
uptake emphasizes the need for targeted strategies to enhance access to and effectiveness
of vaccination programs [22].

Community involvement plays a vital role in ensuring the success of screening and
vaccination campaigns. For example, the HBV and HCV Screening Campaign at the
Mahama Refugee Camp in Rwanda demonstrated that engaging local health workers
and community representatives facilitated the organization of screening activities and
increased participation [22]. Collaborations with local stakeholders were frequently cited
as factors that improved the accessibility and cultural sensitivity of these programs, thereby
enhancing their overall effectiveness [22].

Efficient referral systems are critical for managing patients diagnosed with HBV or
HCV. The CCI project incorporating a two-way referral system allows for the management
of mild cases within the community while referring more severe cases to higher-level
healthcare facilities [14]. This approach not only improves treatment efficiency but also
alleviates the burden on tertiary hospitals. Early treatment of infected individuals helps
prevent complications such as liver cirrhosis and failure, leading to better health outcomes
and a reduced long-term disease burden [3].

4.1.4. Harm Reduction Strategies

Harm reduction strategies aim to minimize the health risks associated with substance
use without requiring abstinence. These public health interventions include syringe ex-
change programs, the distribution of naloxone to prevent opioid overdoses, and supervised
drug consumption sites. These initiatives are crucial in reducing the transmission of infec-
tious diseases, including HBV and HCV, particularly among people who inject drugs. In
Asia, an estimated 300,000 people who inject drugs are living with HBV, and approximately
2.6 million are infected with HCV—substantially higher figures than those for HIV [51].
However, despite the significant burden of disease, harm reduction strategies remain lim-
ited in many countries, possibly due to a lack of understanding and awareness among
patients, incomplete national policies, economic constraints, stigma, and laws criminalizing
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illicit drug use [52]. Expanding these initiatives is vital for reducing the incidence of HBV
and HCV among drug-using populations and for supporting overall public health efforts
to eliminate these infections.

4.2. Treatment
4.2.1. Advances in Antiviral Therapies for HBV

Currently, there are two treatments available for CHB treatment in Asia, including
nucleos(t)ide analogs (NAs) and pegylated interferon-alpha (PEG-IFN-«) [53]. The goal
of therapy for CHB infection is to improve the quality of life and survival of the infected
person by preventing the progression of the disease to cirrhosis, decompensated cirrhosis,
end-stage liver disease, HCC, and death and preventing the transmission of HBV to
others [54]. This goal can be achieved if HBV replication can be suppressed in a sustained
manner. Increasing evidence from a meta-analysis of seven randomized control trials (RCT)
involving 3463 CHB patients with a mean follow-up time of 2 years showed that antiviral
therapy significantly decreased the risk of decompensation and cirrhosis but not HCC
development and all-cause mortality [55]. Moreover, 35 observational studies involving
59,201 CHB patients with a mean follow-up time of 5 years reported that antiviral therapy
decreased the risk of cirrhosis, HCC, and all-cause mortality [55].

4.2.2. Indication for Treatment (Table 3)

Treatment considerably started in pre-cirrhotic CHB patients if they have persistently
elevated ALT levels > 2 times the upper limit of normal (ULN) and HBV DNA > 20,000
IU/mL if HBeAg-positive and > 2000 IU/mL if HBeAg-negative [56,57]. The EASL sug-
gested early treatment in patients who have ALT elevation > ULN with significant HBV
DNA > 2000 IU/mL [58]. In patients with persistently normal ALT, the non-invasive assess-
ment of liver fibrosis or liver biopsy determining the severity of necroinflammation should
be considered. Patients with significant fibrosis or at least moderate necroinflammation
should be treated. In cirrhotic patients, most liver societies” guidelines suggested treatment
irrespective of HBV DNA and ALT levels.

In 2020, the expert consensus on CHB treatment was established by several Asian
countries, including China, Taiwan, Hong Kong, Japan, and the Republic of Korea. The
treatment criteria were defined as follows [59]:

e (a) HBV DNA > 2000 IU/mL and ALT > 1x ULN.

e (b) HBV DNA > 2000 IU/mL, ALT < 1x ULN, with >F2 fibrosis and/or > A2 necroin-
flammation.

e  (c¢) Presence of cirrhosis with detectable HBV DNA.

e (d)HBV DNA > 2000 IU/mL, ALT < 1x ULN, accompanied by a family history of
cirrhosis or HCC, extrahepatic manifestations, or age > 40 years.

Patients with cirrhosis and /or HCC should be treated regardless of ALT levels if HBV
DNA is detectable.

In 2022, the Chinese Society of Hepatology, in collaboration with the Chinese Society
of Infectious Diseases, released updated guidelines for CHB prevention and treatment [60].
These guidelines simplified treatment criteria for non-cirrhotic CHB patients with detectable
HBV DNA and persistently elevated ALT levels (>ULN) after excluding other causes.
The guidelines also expanded indications to include patients with detectable HBV DNA,
irrespective of ALT level, who meet any of the following criteria:

(a) Family history of cirrhosis or HCC.
(b) Age > 30 years.
(c) Evidence of significant inflammation (Grade > 2) or fibrosis (Stage > 2).

(d) Extrahepatic manifestations related to HBV infection.
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Notably, the guidelines recommend initiating treatment in HBsAg-positive patients

with cirrhosis regardless of HBV DNA level, differing from other guidelines that suggest
treatment in cirrhotic patients only when HBV DNA is detectable. All indications are
strongly recommended based on moderate-quality evidence.

In March 2024, the WHO proposed expanding the eligibility criteria for HBV treat-

ment [61]. The updated criteria recommend treatment for CHB patients with significant
fibrosis, regardless of ALT or HBV DNA levels. Additionally, CHB patients with HBV DNA
> 2000 IU/mL and elevated ALT levels above the ULN are eligible for treatment. Treatment
is also warranted for patients meeting any of the following criteria:

Coinfection with HIV, HDV, or HCV.

Family history of liver cancer or cirrhosis.

Immunosuppression.

Presence of comorbidities such as diabetes or metabolic-dysfunction associated
steatotic liver disease (MASLD).

HBV-related extrahepatic manifestations.

Table 3. HBV treatment indication.

Guideline Cirrhosis Non-Cirrhosis
HBV DNA > 20,000 IU/mL for HBeAg (+) and >2000 IU/mL for
AASLD [56] All adults with CHB cirrhosis HBeAg (-) plus either:
with detectable HBV DNA e ALT > 2x ULN at least 3 months
e  Significant histologic disease
e HBV DNA >2000IU/mL + ALT >ULN + moderate necroin-
EASL [58] All adults with CHB cirrhosis flammation and/or moderate fibrosis (or liver stiffness > 9
with detectable HBV DNA kPa)
e HBV DNA > 20,000 IU/mL + ALT > 2x ULN
e ALT>2x ULN + HBV DNA > 20,000 IU/mL for HBeAg (+)
. . . and >2000 IU/mL for HBeAg (-)

APASL [57] A&?ﬁ‘;ﬁ;ﬁ&ggg?gﬁﬁ“ e ALT1-2x ULN + HBV DNA > 20,000 IU/mL for HBeAg
(+) and >2000 IU/mL for HBeAg (-), and biopsy shows
moderate to severe inflammation or significant fibrosis

All adults with CHB cirrhosi HBV DNA at least 2000 IU/mL plus either:
THASL [62] e BV DA ALT>15x ULN atleast 3 months
e  Significant histologic disease
Detectable HBV DNA plus ALT >ULN or
Detectable HBV DNA regardless of ALT level, who meet any of
the following criteria:
All adults with CHEB cirthosi e  Family history of cirrhosis or HCC
: adults wit cirrhosis
China [60] regardless of HBY DNA levels Age of at least 30 years

e  Evidence of significant liver inflammation (Grade > 2) or
fibrosis (Stage > 2)

e  Presence of extrahepatic manifestations related to HBV in-
fection
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Table 3. Cont.

Guideline Cirrhosis Non-Cirrhosis
Significant fibrosis, regardless of ALT or HBV DNA or
HBV DNA > 2000 IU/mL + ALT > ULN or
WHO [61] All adults with CHB cirrhosis The presence of any one of the following criteria: coinfection
with detectable HBV DNA with other viruses, family history of liver cancer or cirrhosis,

immunosuppression status, having comorbidities such as
diabetes, MASLD, HBV extrahepatic manifestations

AASLD, American Association for the Study of Liver Diseases; ALT, Alanine Aminotransferase; APASL, Asian
Pacific Association for the Study of the Liver; CHB, Chronic Hepatitis B; EASL, European Association for the
Study of the Liver; HBeAg, Hepatitis B e Antigen; HBV, Hepatitis B Virus; HCC, Hepatocellular Carcinoma; kPa,
Kilopascal; MASLD, Metabolic-dysfunction Associated Steatotic Liver Disease; THASL, Thai Association for the
Study of the Liver; ULN, Upper Limit of Normal; WHO, World Health Organization.

The two therapeutic approaches available for the suppression of HBV replication
include antiviral agents (NAs) and immune-based therapies with interferon o (IFN-«) or
pegylated interferon « (PEG-IFN-«).

42.3. NAs

NAs inhibit HBV reverse transcription via RNA polymerase. The preferred oral
antiviral agents suggested by most liver societies are high-efficacy drugs and high resistance
barriers including entecavir (ETV), tenofovir disoproxil fumarate (TDF), and tenofovir
alafenamide (TAF) [56-58]. Most guidelines suggest ETV or TAF in patients over age 60 or
who have comorbidities with renal or bone disease. In almost CHB, long-term NAs therapy
can achieve virological remission, but indefinite therapy may be required owing to the low
chance of HBsAg clearance. Moreover, the longer duration of treatment associated with
side effects, cost of drugs, and drug adherence [63]. Treatment discontinuation in selected
patients could be beneficial in terms of an increased chance of HBsAg loss, a finite treatment
duration, and minimized long-term side effects, particularly bone and renal impairment
from TDF [63]. However, about 30% of patients might develop clinical relapse after NA
discontinuation [64-67]. HBV biomarkers, including HBsAg level, hepatitis B core-related
antigen (HBcrAg), and HBV RNA, could help identify those who would benefit most from
stopping NAs [64,65].

4.2.4. PEG-IFN-«

PEG-IFN-« has the advantage of a finite duration without the possibility of drug
resistance. This drug has immunomodulatory effects, enhancing cell-mediated immune
response and antiviral properties as a result of blocking viral transcription, degrading
pgRNA, inhibiting translation, and modifying proteins in the viral replication process [68].
Epigenetic modifications of cccDNA and the degradation of minichromosomes by the acti-
vation of APOBEC3s are important additional mechanisms of PEG-IFN-« for eliminating
HBYV [69]. PEG-IFN-« therapy for 1 year results in HBeAg seroconversion in 22-27% and
HBsAg loss in 3-5% of HBeAg-positive patients compared to 22% HBeAg loss and 0-3%
HBsAg loss after the 1-year treatment of NAs [70-76]. Despite the higher HBsAg loss,
the drawbacks of PEG-IFN-« are the requirement of subcutaneous injection, significant
adverse effects that need frequent clinical and laboratory monitoring, and contraindication
in certain patients, i.e., decompensated cirrhosis, severe exacerbation of hepatitis, and
autoimmune or psychiatric illnesses. Identifying the patients who are likely to respond to
PEG-IFN-« can optimize therapy using qHBsAg while under treatment with PEG-IFN-«.
Patients who have HBsAg < 1500 IU/mL or HBsAg decline > 10 at week 12 of treatment
are likely to respond to treatment. Therefore, motivating patients to complete 48-week
treatment is considered. Stopping PEG-IFN-« treatment or switching to the other treatment
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strategy in patients who meet the stopping rule (HBsAg level > 20,000 IU/mL or lack
of any HBsAg decline at Week 12 of treatment in HBeAg-positive and HBeAg-negative
patients, respectively) [53]. Identifying non-responders could allow the patients to with-
draw from the treatment early and avoid the side effects of switching to other treatment
strategies early.

4.2.5. Novel Therapy

There are two classes of novel therapy for HBV that directly target HBV replication
with DAAs and enhance immune response via either innate immunity or adaptive immune
response. Direct-acting antivirals (DA As) target various stages of the HBV replication cycle,
including the following;:

Entry Inhibitors: Bulevirtide, for instance, impedes HBV from entering hepatocytes. It
has shown promise in clinical trials, particularly for hepatitis delta virus (HDV) co-infection,
and has received conditional approval in the European countries [77].

Capsid Assembly Modulators (CAMs): These compounds disrupt the formation of
the viral capsid, which is essential for HBV replication. Agents like ABI-4334 are currently
undergoing Phase 1b clinical trials to assess their efficacy and safety [78].

4.2.6. HBV RNA Inhibitors

Small Interfering RNAs (siRNAs): These molecules degrade HBV RNA, reducing viral
protein production. For example, JNJ-3989 has demonstrated efficacy in reducing viral load
in Phase 2b studies [79].

Antisense Oligonucleotides (ASOs): ASOs bind to HBV RNA, preventing its transla-
tion into viral proteins [80].

RNA Binding Protein Inhibitors: These agents interfere with proteins that stabilize
HBV RNA, leading to its degradation [81].

Immune Modulators: These therapies aim to enhance the body’s immune response
against HBV by stimulating innate or adaptive immunity [53]. Approaches include toll-
like receptor agonists and therapeutic vaccines designed to boost HBV-specific immune
responses [82].

While these novel therapies are in various stages of clinical development and have
shown encouraging results, they are not yet approved for general clinical use. Ongoing
research and clinical trials are essential to establish their safety and efficacy profiles.

4.2.7. Advancements in HCV Treatment

The advent of DAAs has revolutionized HCV treatment globally, including in Asia [83].
These agents offer high cure rates, shorter treatment durations, and improved safety profiles
compared to previous interferon-based therapies [84-86]. Approval of pan-genotypic regi-
mens: Medications such as sofosbuvir/velpatasvir [87] and glecaprevir/pibrentasvir [88]
have been approved in several Asian countries, providing effective treatment options across
all HCV genotypes. In Thailand, the approved treatment for all patients with active viremia
from chronic hepatitis C infection is a 12-week regimen of sofosbuvir/velpatasvir [89].
For non-cirrhotic patients, this combination is administered without ribavirin, while for
cirrhotic patients, ribavirin is included in the treatment protocol. Holybuvir is a novel
pan-genotypic hepatitis C virus NS5B inhibitor currently under development in China [90].
This agent has the potential to improve the efficacy of hepatitis C treatment.

4.2.8. Challenges in HBV and HCV Treatment

Despite therapeutic advancements, several challenges impede the elimination of HBV
and HCV in Asia [91]. A recent WHO report found that in the Southeast Asia region, only
2.8% of CHB patients had been diagnosed, and just 0.1% had received treatment, compared
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with a global diagnosis rate of 13.4% and a treatment rate of 2.6% [1]. The specific challenges
include the following:

e Limited access to antiviral therapies: High costs and regulatory hurdles restrict the
availability of novel therapies in low- and middle-income countries, leading to dispari-
ties in treatment access [92]. The cost of HCV treatment could become more affordable
in many economically constrained countries due to the possibility of transferring
licenses from brand manufacturers to generic manufacturers through the Medicines
Patent Pool.

e Late diagnosis: A significant proportion of individuals remain undiagnosed due to
inadequate screening programs, resulting in delayed treatment initiation and increased
transmission risk [1].

e  Stigmatization: Social stigma associated with HBV and HCV infections discourages
individuals from seeking testing and treatment, perpetuating the cycle of transmis-
sion [93,94].

4.3. Regional Initiatives and Guidelines

Several Asian countries have implemented national strategies to combat HBV and
HCV:

e  China: The “Action Plan for Elimination of HCV in China (2021-2030)” aims to
enhance screening, improve treatment access, and reduce transmission rates [95].

e Japan: The government has established comprehensive screening programs and subsi-
dized treatment costs to encourage early diagnosis and therapy [96].

e India: The National Viral Hepatitis Control Program focuses on increasing awareness,
expanding screening, and providing free treatment to affected individuals [97].

e  Thailand: The policymakers provide a more convenient algorithm for HBV and HCV
treatment guidance, as shown in Figure 1.

. N HBsAg: rapid test or Negative: Check anti-HBs and vaccinate
HBV Screening laboratory-based if negative
v immunoassays yd

Positive: Consider treatment, assess

family for HBsAg/anti-HBs, and
J vaccinate if negative

HCV screening Pa  anti-HCV or HCV core Ag \

HBV treatment HOV
indication & -

Negative: no further management

Positive: Check HCV RNA if anti-HCV
positive & start DAAs treatment

999,
8P,
N}
h i
S

@» Cirrhosis with detectable HBV DNA ‘ Cirrhosis:
' — :  Sofosbuvir/Velpatasvir +

TAE for all who h Ribavirin
et or all wno have a
B treatment indication * 12 weeks
' Non-cirrhosis: Non-cirrhosis:
HBV DNA > 2000 IU/mL plus one , e Sofosbuvir/Velpatasvir
of the following: e 12 weeks

e ALT>1.5x ULN
e At least F2 fibrosis

Figure 1. Algorithm for HBV and HCV Screening, Diagnosis, and Treatment Guidance in Thailand.
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4.4. Future Directions

To achieve the WHO's goal of eliminating HBV and HCV as public health threats by
2030, Asian countries must address existing challenges through the following:

e  Scaling up screening programs: Implementing widespread, accessible screening initia-
tives to identify and treat infected individuals promptly [98].

e  Enhancing treatment access: Negotiating with pharmaceutical companies to reduce
antiviral prices and facilitating the approval of generic formulations [99,100].

e  Public education campaigns: Raising awareness about HBV and HCV transmission,
prevention, and the benefits of early treatment to reduce stigma and encourage health-
care engagement [101].

e Integration of services: Incorporating HBV and HCV testing and treatment into
existing healthcare services, such as primary care and harm reduction programs, to
streamline patient care [102].

5. Conclusions

Eliminating HBV and HCV as public health threats in Asia is achievable with targeted,
region-specific strategies. Despite progress through vaccination and advanced antiviral
treatments, challenges persist due to limited healthcare infrastructure, social stigma, and
high treatment costs. Expanding screening programs, especially among high-risk popu-
lations, and strengthening healthcare systems to support affordable treatment access are
essential. Public health campaigns to raise awareness and reduce stigma, coupled with
collaborative efforts aligned with WHO guidelines, are critical. By integrating vaccina-
tion, harm reduction, and community engagement, Asia can advance toward hepatitis
elimination and relieve future generations from these infections.

Funding: This review received no external funding.

Conflicts of Interest: Apichat Kaewdech received research grants or support from Roche, Roche
Diagnostics, and Abbott Laboratories, and honoraria from Roche, Roche Diagnostics, Abbott Labora-
tories, and Esai. However, these roles do not present any conflict of interest concerning the content
of this work. Teerha Piratvisuth received research grants from Gilead Sciences, Roche Diagnostics,
Janssen, Fibrogen, and VIR and honoraria from Bristol-Myers Squibb, Gilead Sciences, Bayer, Abbott,
Esai, Mylan, Ferring, and MSD. The other author has no relevant conflict of interest to declare.

1. Global Hepatitis Report 2024: Action for Access in Low- and Middle-Income Countries. Available online: https://www.who.int/
publications/i/item /9789240091672 (accessed on 17 October 2024).
2. Li, C; Thapa, D.; Mi, Q.; Gao, Y.; Fu, X. Disparities in hepatitis B virus healthcare service access among marginalised poor

populations: A mixed-method systematic review. Infect. Dis. Poverty 2024, 13, 58. [CrossRef] [PubMed]

3. Liu, Z,; Li, M,; Hutton, D.W.; Wagner, A.L.; Yao, Y.; Zhu, W.; Cao, L.; Tang, S.; Pan, J.; Wang, Y.; et al. Impact of the national
hepatitis B immunization program in China: A modeling study. Infect. Dis. Poverty 2022, 11, 106. [CrossRef] [PubMed]

4. Combating Hepatitis B and C to Reach Elimination by 2030. Available online: https://www.who.int/publications/i/item/

combating-hepatitis-b-and-c-to-reach-elimination-by-2030 (accessed on 17 October 2024).

5. Wong, G.L.-H.; Ong, ].P; Kaewdech, A.; Su, T.-H. Halfway through HBV elimination—Are we not waiting? Int. ]. Infect. Dis. 2023,
134, 299-300. [CrossRef] [PubMed]

6.  Polaris Observatory Collaborators. Global prevalence, treatment, and prevention of hepatitis B virus infection in 2016: A
modelling study. Lancet Gastroenterol. Hepatol. 2018, 3, 383-403. [CrossRef] [PubMed]


https://www.who.int/publications/i/item/9789240091672
https://www.who.int/publications/i/item/9789240091672
https://doi.org/10.1186/s40249-024-01225-0
https://www.ncbi.nlm.nih.gov/pubmed/39123232
https://doi.org/10.1186/s40249-022-01032-5
https://www.ncbi.nlm.nih.gov/pubmed/36221140
https://www.who.int/publications/i/item/combating-hepatitis-b-and-c-to-reach-elimination-by-2030
https://www.who.int/publications/i/item/combating-hepatitis-b-and-c-to-reach-elimination-by-2030
https://doi.org/10.1016/j.ijid.2023.07.028
https://www.ncbi.nlm.nih.gov/pubmed/37507084
https://doi.org/10.1016/S2468-1253(18)30056-6
https://www.ncbi.nlm.nih.gov/pubmed/29599078

Viruses 2025, 17, 34 14 of 18

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Sievert, W.; Altraif, I.; Razavi, H.A.; Abdo, A.; Ahmed, E.A.; Alomair, A.; Amarapurkar, D.; Chen, C.-H.; Dou, X.; El Khayat, H.;
et al. A systematic review of hepatitis C virus epidemiology in Asia, Australia and Egypt. Liver Int. Off. |. Int. Assoc. Study Liver
2011, 31 (Suppl. S2), 61-80. [CrossRef] [PubMed]

Liu, Z,; Lin, C.; Mao, X.; Guo, C.; Suo, C.; Zhu, D,; Jiang, W.; Li, Y; Fan, J.; Song, C.; et al. Changing prevalence of chronic hepatitis
B virus infection in China between 1973 and 2021: A systematic literature review and meta-analysis of 3740 studies and 231
million people. Gut 2023, 72, 2354-2363. [CrossRef] [PubMed]

Ashtari, S.; Pourhoseingholi, M.A.; Sharifian, A.; Zali, M.R. Hepatocellular carcinoma in Asia: Prevention strategy and planning.
World ]. Hepatol. 2015, 7, 1708-1717. [CrossRef] [PubMed]

Ayele, A.; Abera, D.; Hailu, M.; Birhanu, M.; Desta, K. Prevalence and associated risk factors for Hepatitis B and C viruses among
refugees in Gambella, Ethiopia. BMC Public Health 2020, 20, 721. [CrossRef]

Hogan, S.; Page, A ; Dixit, S.; McBride, K.A. HBV prevalence in Sub-continental countries: A systematic review and meta-analysis.
PLoS ONE 2023, 18, €0295670. [CrossRef] [PubMed]

Sandhu, H.S.; Roesel, S.; Sharifuzzaman, M.; Chunsuttiwat, S.; Tohme, R.A. Progress Toward Hepatitis B Control—South-East
Asia Region, 2016-2019. MMWR Morb. Mortal. Wkly. Rep. 2020, 69, 988-992. [CrossRef] [PubMed]

Bai, S.; Dang, W.; Hong, W.; Liao, W.; Smith, R.D. The prevalence of hepatitis B in Chinese general population from 2018 to 2022:
A systematic review and meta-analysis. BMC Infect. Dis. 2024, 24, 211. [CrossRef] [PubMed]

Ruan, B,; Yu, Z,; Yang, S.; Xu, K;; Ren, J.; Yao, J.; Wu, N.; Yu, C.; Deng, M.; Xie, T.; et al. Establishment and development of national
community-based collaborative innovation demonstration areas to achieve the control target of hepatitis B in China. BMC Infect.
Dis. 2019, 19, 617. [CrossRef] [PubMed]

Hu, Y.H.; Duoji, Z.D.J; Li, Q.; Deng, L.P.; Gongsang, S.Z.M.; Suo, B.; Pu, Z; Tian, T.; Deji, R.D.J.; Qiong, Z. Epidemiological survey
of hepatitis B and analysis of hepatitis B vaccine coverage rate among children aged 1-14 years in Lhasa in 2006, 2014 and 2020.
Zhonghua Yu Fang Yi Xue Za Zhi 2023, 57, 406—410. [CrossRef] [PubMed]

Tosun, S.; Aygiin, O.; Ozdemir, H.O.; Korkmaz, E.; Ozdemir, D. The impact of economic and social factors on the prevalence of
hepatitis B in Turkey. BMC Public Health 2018, 18, 649. [CrossRef] [PubMed]

Xie, W.Y; Sun, C.; He, H; Deng, C.; Sheng, Y. Estimates of the prevalence of occult HBV infection in Asia: A systematic review
and meta-analysis. Infect. Dis. Lond. Engl. 2022, 54, 881-896. [CrossRef] [PubMed]

Bello, K.E.; Mat Jusoh, T.N.A.; Irekeola, A.A.; Abu, N.; Mohd Amin, N.A.Z.; Mustaffa, N.; Shueb, R.H. A Recent Prevalence of
Hepatitis B Virus (HBV) Genotypes and Subtypes in Asia: A Systematic Review and Meta-Analysis. Healthcare 2023, 11, 1011.
[CrossRef] [PubMed]

Yang, J.; Qi, J.-L.; Wang, X.-X,; Li, X.-H; Jin, R.; Liu, B.-Y,; Liu, H.-X,; Rao, H.-Y. The burden of hepatitis C virus in the world,
China, India, and the United States from 1990 to 2019. Front. Public Health 2023, 11, 1041201. [CrossRef] [PubMed]

Irekeola, A.A.; Malek, N.A.; Wada, Y.; Mustaffa, N.; Muhamad, N.I.; Shueb, R.H. Prevalence of HCV genotypes and subtypes in
Southeast Asia: A systematic review and meta-analysis. PLoS ONE 2021, 16, €0251673. [CrossRef] [PubMed]

Berto, A.; Day, J.; Van Vinh Chau, N.; Thwaites, G.E.; My, N.N.; Baker, S.; Darton, T.C. Current challenges and possible solutions
to improve access to care and treatment for hepatitis C infection in Vietnam: A systematic review. BMC Infect. Dis. 2017, 17, 260.
[CrossRef] [PubMed]

Saseetharran, A.; Hiebert, L.; Gupta, N.; Nyirahabihirwe, F.; Kamali, I.; Ward, ].W. Prevention, testing, and treatment interventions
for hepatitis B and C in refugee populations: Results of a scoping review. BMC Infect. Dis. 2023, 23, 866. [CrossRef] [PubMed]
Shan, S.; Cui, F; Jia, ]. How to control highly endemic hepatitis B in Asia. Liver Int. Off. ]. Int. Assoc. Study Liver 2018, 38 (Suppl.
S1), 122-125. [CrossRef] [PubMed]

Suttichaimongkol, T.; Rattananukrom, C.; Wongsaensook, A.; Sawanyawisuth, K.; Sukeepaisarnjaroen, W. Surveillance for
hepatitis B virus seroprevalence nearly 30 years after the implementation of a national vaccination program. Germs 2021, 11,
403-407. [CrossRef] [PubMed]

GBD 2017 Causes of Death Collaborators. Global, regional, and national age-sex-specific mortality for 282 causes of death in 195
countries and territories, 1980-2017: A systematic analysis for the Global Burden of Disease Study 2017. Lancet Lond. Engl. 2018,
392, 1736-1788. [CrossRef] [PubMed]

GBD 2017 Disease and Injury Incidence and Prevalence Collaborators. Global, regional, and national incidence, prevalence, and
years lived with disability for 354 diseases and injuries for 195 countries and territories, 1990-2017: A systematic analysis for the
Global Burden of Disease Study 2017. Lancet Lond. Engl. 2018, 392, 1789-1858. [CrossRef] [PubMed]

Wei, L.; Rao, H.-Y.; Wang, Y.; Yang, M.; Gao, Y.-H. Molecular Epidemiology of HCV in Asia. Curr. Hepat. Rep. 2013, 12, 133-142.
[CrossRef]

Omata, M.; Kanda, T.; Yokosuka, O.; Crawford, D.; Al-Mahtab, M.; Wei, L.; Ibrahim, A.; Lau, G.K.K.; Sharma, B.C.; Hamid, S.S.;
et al. Features of hepatitis C virus infection, current therapies and ongoing clinical trials in ten Asian Pacific countries. Hepatol.
Int. 2015, 9, 486-507. [CrossRef] [PubMed]


https://doi.org/10.1111/j.1478-3231.2011.02540.x
https://www.ncbi.nlm.nih.gov/pubmed/21651703
https://doi.org/10.1136/gutjnl-2023-330691
https://www.ncbi.nlm.nih.gov/pubmed/37798085
https://doi.org/10.4254/wjh.v7.i12.1708
https://www.ncbi.nlm.nih.gov/pubmed/26140091
https://doi.org/10.1186/s12889-020-08893-1
https://doi.org/10.1371/journal.pone.0295670
https://www.ncbi.nlm.nih.gov/pubmed/38064471
https://doi.org/10.15585/mmwr.mm6930a2
https://www.ncbi.nlm.nih.gov/pubmed/32730237
https://doi.org/10.1186/s12879-024-09103-8
https://www.ncbi.nlm.nih.gov/pubmed/38365596
https://doi.org/10.1186/s12879-019-4150-9
https://www.ncbi.nlm.nih.gov/pubmed/31299910
https://doi.org/10.3760/cma.j.cn112150-20221105-01072
https://www.ncbi.nlm.nih.gov/pubmed/36655355
https://doi.org/10.1186/s12889-018-5575-6
https://www.ncbi.nlm.nih.gov/pubmed/29789002
https://doi.org/10.1080/23744235.2022.2115126
https://www.ncbi.nlm.nih.gov/pubmed/36047593
https://doi.org/10.3390/healthcare11071011
https://www.ncbi.nlm.nih.gov/pubmed/37046937
https://doi.org/10.3389/fpubh.2023.1041201
https://www.ncbi.nlm.nih.gov/pubmed/36935711
https://doi.org/10.1371/journal.pone.0251673
https://www.ncbi.nlm.nih.gov/pubmed/34014997
https://doi.org/10.1186/s12879-017-2360-6
https://www.ncbi.nlm.nih.gov/pubmed/28399806
https://doi.org/10.1186/s12879-023-08861-1
https://www.ncbi.nlm.nih.gov/pubmed/38071291
https://doi.org/10.1111/liv.13625
https://www.ncbi.nlm.nih.gov/pubmed/29427490
https://doi.org/10.18683/germs.2021.1277
https://www.ncbi.nlm.nih.gov/pubmed/34722362
https://doi.org/10.1016/S0140-6736(18)32203-7
https://www.ncbi.nlm.nih.gov/pubmed/30496103
https://doi.org/10.1016/S0140-6736(18)32279-7
https://www.ncbi.nlm.nih.gov/pubmed/30496104
https://doi.org/10.1007/s11901-013-0177-3
https://doi.org/10.1007/s12072-015-9630-4
https://www.ncbi.nlm.nih.gov/pubmed/25941137

Viruses 2025, 17, 34 15 of 18

29.

30.

31.

32.

33.

34.

35.

36.
37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Goel, A.; Rewari, B.B.; Sharma, M.; Konath, N.M.; Aggarwal, R. Seroprevalence and burden of hepatitis C virus infection in WHO
South-East Asia Region: A systematic review. J. Gastroenterol. Hepatol. 2022, 37, 964-972. [CrossRef] [PubMed]

Forbes, C.; Lavoie, L.; Satram, S.; Shen, L.; Thanawala, V.; Arizpe, A.; Terrault, N. Global importance of new treatment strategies
to efforts to control hepatitis B virus. Expert. Rev. Anti Infect. Ther. 2023, 21, 847-862. [CrossRef] [PubMed]

Kao, J.H.; Chen, D.S. Transmission of hepatitis C virus in Asia: Past and present perspectives. J. Gastroenterol. Hepatol. 2000, 15,
E91-E96. [CrossRef] [PubMed]

Khetsuriani, N. Progress Toward the Elimination of Mother-to-Child Transmission of Hepatitis B Virus—Worldwide, 2016-2021.
MMWR Morb. Mortal. Wkly. Rep. 2022, 71, 958-963. [CrossRef]

Doganci, T.; Uysal, G.; Kir, T; Bakirtas, A.; Kuyucu, N.; Doganci, L. Horizontal transmission of hepatitis B virus in children with
chronic hepatitis B. World ]. Gastroenterol. 2005, 11, 418-420. [CrossRef] [PubMed]

Erol, S.; Ozkurt, Z.; Ertek, M.; Tasyaran, M.A. Intrafamilial transmission of hepatitis B virus in the eastern Anatolian region of
Turkey. Eur. J. Gastroenterol. Hepatol. 2003, 15, 345-349. [CrossRef] [PubMed]

Than, T.T; Jo, E.; Todt, D.; Nguyen, PH.; Steinmann, J.; Steinmann, E.; Windisch, M.P. High Environmental Stability of Hepatitis B
Virus and Inactivation Requirements for Chemical Biocides. J. Infect. Dis. 2019, 219, 1044-1048. [CrossRef] [PubMed]

Datta, S. An overview of molecular epidemiology of hepatitis B virus (HBV) in India. Virol. J. 2008, 5, 156. [CrossRef] [PubMed]
Custer, B.; Sullivan, S.D.; Hazlet, T.K,; Iloeje, U.; Veenstra, D.L.; Kowdley, K.V. Global epidemiology of hepatitis B virus. J. Clin.
Gastroenterol. 2004, 38, S158-5168. [CrossRef] [PubMed]

Wait, S.; Kell, E.; Hamid, S.; Muljono, D.H.; Sollano, J.; Mohamed, R.; Shah, S.; Abbas, Z.; Johnston, ]J.; Tanwandee, T.; et al.
Hepatitis B and hepatitis C in southeast and southern Asia: Challenges for governments. Lancet Gastroenterol. Hepatol. 2016, 1,
248-255. [CrossRef] [PubMed]

di Filippo Villa, D.; Navas, M.-C. Vertical Transmission of Hepatitis B Virus-An Update. Microorganisms 2023, 11, 1140. [CrossRef]
[PubMed]

Li, H.; Huang, H.; Huang, W.; Du, M,; Long, D.; Xu, G.; Mei, W.; Huang, K. Hepatitis C virus subtype diversity and transmission
clusters characteristics among drug users in Zhuhai, South China. BMC Infect. Dis. 2024, 24, 451. [CrossRef] [PubMed]

Jia, W.; Weng, J.; Fang, C.; Li, Y. A dynamic model and some strategies on how to prevent and control hepatitis ¢ in mainland
China. BMC Infect. Dis. 2019, 19, 724. [CrossRef] [PubMed]

Csete, J.; Kamarulzaman, A.; Kazatchkine, M.; Altice, F,; Balicki, M.; Buxton, J.; Cepeda, J.; Comfort, M.; Goosby, E.; Goulao, J.;
et al. Public health and international drug policy. Lancet Lond. Engl. 2016, 387, 1427-1480. [CrossRef] [PubMed]

Ishizaki, A.; Bouscaillou, J.; Luhmann, N.; Liu, S.; Chua, R.; Walsh, N.; Hess, S.; Ivanova, E.; Roberts, T.; Easterbrook, P. Survey of
programmatic experiences and challenges in delivery of hepatitis B and C testing in low- and middle-income countries. BMC
Infect. Dis. 2017, 17, 696. [CrossRef] [PubMed]

Puri, P. Tackling the Hepatitis B Disease Burden in India. J. Clin. Exp. Hepatol. 2014, 4, 312-319. [CrossRef] [PubMed]

Suthar, A.B.; Harries, A.D. A public health approach to hepatitis C control in low- and middle-income countries. PLoS Med. 2015,
12, 1001795. [CrossRef] [PubMed]

Thio, C.L.; Guo, N.; Xie, C.; Nelson, K.E.; Ehrhardt, S. Global elimination of mother-to-child transmission of hepatitis B: Revisiting
the current strategy. Lancet Infect. Dis. 2015, 15, 981-985. [CrossRef] [PubMed]

Darmawan, E.; Turyadi null El-Khobar, K.E.; Nursanty, N.K.D.; Thedja, M.D.; Muljono, D.H. Seroepidemiology and occult
hepatitis B virus infection in young adults in Banjarmasin, Indonesia. J. Med. Virol. 2015, 87, 199-207. [CrossRef] [PubMed]
OECD; World Health Organization. Pregnancy and Birth; OECD: Paris, France, 2022. [CrossRef]

Vedio, A,; Liu, E.Z.H.; Lee, A.C.K.; Salway, S. Improving access to health care for chronic hepatitis B among migrant Chinese
populations: A systematic mixed methods review of barriers and enablers. |. Viral Hepat. 2017, 24, 526-540. [CrossRef] [PubMed]
FitzSimons, D.; Hendrickx, G.; Hallauer, ]J.; Larson, H.; Lavanchy, D.; Lodewyckx, I.; Shouval, D.; Ward, J.; Van Damme, P.
Innovative sources for funding of viral hepatitis prevention and treatment in low- and middle-income countries: A roundtable
meeting report. Hepatol. Med. Policy 2016, 1, 16. [CrossRef] [PubMed]

Nelson, PK.; Mathers, B.M.; Cowie, B.; Hagan, H.; Des Jarlais, D.; Horyniak, D.; Degenhardt, L. Global epidemiology of hepatitis
B and hepatitis C in people who inject drugs: Results of systematic reviews. Lancet Lond. Engl. 2011, 378, 571-583. [CrossRef]
[PubMed]

Grebely, J.; Robaeys, G.; Bruggmann, P.; Aghemo, A.; Backmund, M.; Bruneau, J.; Byrne, J.; Dalgard, O.; Feld, ].].; Hellard, M.;
et al. Recommendations for the management of hepatitis C virus infection among people who inject drugs. Int. J. Drug Policy
2015, 26, 1028-1038. [CrossRef] [PubMed]

Charatcharoenwitthaya, P.; Kaewdech, A.; Piratvisuth, T. Controversies in Treating Chronic HBV: The Role of PEG-interferon-alfa.
Clin. Liver Dis. 2021, 25, 741-762. [CrossRef] [PubMed]

Lok, A.S.; Zoulim, E,; Dusheiko, G.; Ghany, M.G. Hepatitis B cure: From discovery to regulatory approval. Hepatol. Baltim. Md.
2017, 66, 1296-1313. [CrossRef] [PubMed]


https://doi.org/10.1111/jgh.15827
https://www.ncbi.nlm.nih.gov/pubmed/35263807
https://doi.org/10.1080/14787210.2023.2225771
https://www.ncbi.nlm.nih.gov/pubmed/37322901
https://doi.org/10.1046/j.1440-1746.2000.02108.x
https://www.ncbi.nlm.nih.gov/pubmed/10921389
https://doi.org/10.15585/mmwr.mm7130a2
https://doi.org/10.3748/wjg.v11.i3.418
https://www.ncbi.nlm.nih.gov/pubmed/15637758
https://doi.org/10.1097/00042737-200304000-00002
https://www.ncbi.nlm.nih.gov/pubmed/12655252
https://doi.org/10.1093/infdis/jiy620
https://www.ncbi.nlm.nih.gov/pubmed/30358855
https://doi.org/10.1186/1743-422X-5-156
https://www.ncbi.nlm.nih.gov/pubmed/19099581
https://doi.org/10.1097/00004836-200411003-00008
https://www.ncbi.nlm.nih.gov/pubmed/15602165
https://doi.org/10.1016/S2468-1253(16)30031-0
https://www.ncbi.nlm.nih.gov/pubmed/28404097
https://doi.org/10.3390/microorganisms11051140
https://www.ncbi.nlm.nih.gov/pubmed/37317114
https://doi.org/10.1186/s12879-024-09323-y
https://www.ncbi.nlm.nih.gov/pubmed/38685009
https://doi.org/10.1186/s12879-019-4311-x
https://www.ncbi.nlm.nih.gov/pubmed/31420017
https://doi.org/10.1016/S0140-6736(16)00619-X
https://www.ncbi.nlm.nih.gov/pubmed/27021149
https://doi.org/10.1186/s12879-017-2767-0
https://www.ncbi.nlm.nih.gov/pubmed/29143609
https://doi.org/10.1016/j.jceh.2014.12.004
https://www.ncbi.nlm.nih.gov/pubmed/25755578
https://doi.org/10.1371/journal.pmed.1001795
https://www.ncbi.nlm.nih.gov/pubmed/25757228
https://doi.org/10.1016/S1473-3099(15)00158-9
https://www.ncbi.nlm.nih.gov/pubmed/26145195
https://doi.org/10.1002/jmv.24045
https://www.ncbi.nlm.nih.gov/pubmed/25521058
https://doi.org/10.1787/3874ad18-en
https://doi.org/10.1111/jvh.12673
https://www.ncbi.nlm.nih.gov/pubmed/28092419
https://doi.org/10.1186/s41124-016-0022-8
https://www.ncbi.nlm.nih.gov/pubmed/30288319
https://doi.org/10.1016/S0140-6736(11)61097-0
https://www.ncbi.nlm.nih.gov/pubmed/21802134
https://doi.org/10.1016/j.drugpo.2015.07.005
https://www.ncbi.nlm.nih.gov/pubmed/26282715
https://doi.org/10.1016/j.cld.2021.06.004
https://www.ncbi.nlm.nih.gov/pubmed/34593151
https://doi.org/10.1002/hep.29323
https://www.ncbi.nlm.nih.gov/pubmed/28762522

Viruses 2025, 17, 34 16 of 18

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

Lok, A.S.F.; McMahon, B.J.; Brown, R.S.; Wong, ].B.; Ahmed, A.T.; Farah, W.; Almasri, J.; Alahdab, F.; Benkhadra, K.; Mouchli,
M.A; et al. Antiviral therapy for chronic hepatitis B viral infection in adults: A systematic review and meta-analysis. Hepatology
2016, 63, 284-306. [CrossRef] [PubMed]

Terrault, N.A.; Lok, A.S.F.; McMahon, B.J.; Chang, K.-M.; Hwang, J.P,; Jonas, M.M.; Brown, R.S.; Bzowej, N.H.; Wong, ].B. Update
on prevention, diagnosis, and treatment of chronic hepatitis B: AASLD 2018 hepatitis B guidance. Hepatology 2018, 67, 1560-1599.
[CrossRef] [PubMed]

Sarin, S.K.; Kumar, M.; Lau, G.K.; Abbas, Z.; Chan, H.L.Y.; Chen, C.J.; Chen, D.S.; Chen, H.L.; Chen, PJ.; Chien, R.N.; et al.
Asian-Pacific clinical practice guidelines on the management of hepatitis B: A 2015 update. Hepatol. Int. 2016, 10, 1-98. [CrossRef]
[PubMed]

European Association for the Study of the Liver. EASL 2017 Clinical Practice Guidelines on the management of hepatitis B virus
infection. J. Hepatol. 2017, 67, 370-398. [CrossRef] [PubMed]

Kao, J.-H.; Hu, T.-H,; Jia, J.; Kurosaki, M.; Lim, Y.-S.; Lin, H.-C.; Sinn, D.H.; Tanaka, Y.; Wai-Sun Wong, V.; Yuen, M.-F. East Asia
expert opinion on treatment initiation for chronic hepatitis B. Aliment. Pharmacol. Ther. 2020, 52, 1540-1550. [CrossRef] [PubMed]
You, H.; Wang, E; Li, T.; Xu, X,; Sun, Y,; Nan, Y.; Wang, G.; Hou, J.; Duan, Z.; Wei, L.; et al. Guidelines for the Prevention and
Treatment of Chronic Hepatitis B (version 2022). J. Clin. Transl. Hepatol. 2023, 11, 1425-1442. [CrossRef] [PubMed]

Guidelines for the Prevention, Diagnosis, Care and Treatment for People with Chronic Hepatitis B Infection. Available online:
https:/ /www.who.int/publications /i/item /9789240090903 (accessed on 20 October 2024).

THASL Guidelines—Thai Association for the Study of the Liver. 2024. Available online: https://thasl.org/thasl-guideline/
(accessed on 20 October 2024).

Kaewdech, A ; Sripongpun, P. Challenges in the discontinuation of chronic hepatitis B antiviral agents. World ]. Hepatol. 2021, 13,
1042-1057. [CrossRef] [PubMed]

Kaewdech, A.; Tangkijvanich, P.; Sripongpun, P.; Witeerungrot, T.; Jandee, S.; Tanaka, Y.; Piratvisuth, T. Hepatitis B surface
antigen, core-related antigen and HBV RNA: Predicting clinical relapse after NA therapy discontinuation. Liver Int. 2020, 40,
2961-2971. [CrossRef]

Kaewdech, A.; Assawasuwannakit, S.; Sripongpun, P.; Chamroonkul, N.; Tangkijvanich, P.; Piratvisuth, T. Clinical Utility of
SCALE-B to Predict Hepatitis B Virus Relapse, Hepatitis B Surface Antigen Loss After Antiviral Cessation in Asian Patients After
2-Year Follow-up. Front. Med. 2022, 9, 859430. [CrossRef] [PubMed]

Sonneveld, M.].; Park, ].Y.; Kaewdech, A.; Seto, W.K,; Tanaka, Y.; Carey, I.; Papatheodoridi, M.; Van Bommel, F,; Berg, T.; Zoulim, E,;
et al. Prediction of Sustained Response After Nucleo(s)tide Analogue Cessation Using HBsAg and HBcrAg Levels: A Multicenter
Study (CREATE). Clin Gastroenterol Hepatol. 2022, 20, e784—e793. [CrossRef] [PubMed]

Sonneveld, M.].; Chiu, 5.-M.; Park, ].Y.; Brakenhoff, S.M.; Kaewdech, A.; Seto, W.-K,; Tanaka, Y.; Carey, I.; Papatheodoridi, M.; van
Bommel, F; et al. Probability of HBsAg loss after nucleo(s)tide analogue withdrawal depends on HBV genotype and viral antigen
levels. J. Hepatol. 2022, 76, 1042-1050. [CrossRef] [PubMed]

Ye, J.; Chen, ]. Interferon and Hepatitis B: Current and Future Perspectives. Front. Immunol. 2021, 12, 733364. [CrossRef] [PubMed]
Wang, Z.; Wang, W.; Wang, L. Epigenetic regulation of covalently closed circular DNA minichromosome in hepatitis B virus
infection. Biophys. Rep. 2020, 6, 115-126. [CrossRef]

Lau, G.K.K,; Piratvisuth, T.; Luo, K.X.; Marcellin, P.; Thongsawat, S.; Cooksley, G.; Gane, E.; Fried, M.W.; Chow, W.C.; Paik, SW.,;
et al. Peginterferon Alfa-2a, lamivudine, and the combination for HBeAg-positive chronic hepatitis B. N. Engl. J. Med. 2005, 352,
2682-2695. [CrossRef] [PubMed]

Janssen, H.L.A.; van Zonneveld, M.; Senturk, H.; Zeuzem, S.; Akarca, U.S.; Cakaloglu, Y.; Simon, C.; So, TM.K; Gerken, G.; de
Man, R.A; et al. Pegylated interferon alfa-2b alone or in combination with lamivudine for HBeAg-positive chronic hepatitis B: A
randomised trial. Lancet Lond. Engl. 2005, 365, 123-129. [CrossRef] [PubMed]

Agarwal, K.; Brunetto, M.; Seto, W.K,; Lim, Y.-S.; Fung, S.; Marcellin, P.; Ahn, S.H.; Izumi, N.; Chuang, W.-L.; Bae, H.; et al. 96
weeks treatment of tenofovir alafenamide vs. tenofovir disoproxil fumarate for hepatitis B virus infection. J. Hepatol. 2018, 68,
672-681. [CrossRef] [PubMed]

Buti, M.; Gane, E.; Seto, WK.; Chan, H.L.Y.; Chuang, W.-L.; Stepanova, T.; Hui, A.-].; Lim, Y.-S.; Mehta, R.; Janssen, H.L.A; et al.
Tenofovir alafenamide versus tenofovir disoproxil fumarate for the treatment of patients with HBeAg-negative chronic hepatitis
B virus infection: A randomised, double-blind, phase 3, non-inferiority trial. Lancet Gastroenterol. Hepatol. 2016, 1, 196-206.
[CrossRef] [PubMed]

Chan, H.L.Y.; Fung, S.; Seto, WK.; Chuang, W.-L.; Chen, C.-Y.; Kim, H.J.; Hui, A.J,; Janssen, H.L.A.; Chowdhury, A ; Tsang, T.Y.O;
et al. Tenofovir alafenamide versus tenofovir disoproxil fumarate for the treatment of HBeAg-positive chronic hepatitis B virus
infection: A randomised, double-blind, phase 3, non-inferiority trial. Lancet Gastroenterol. Hepatol. 2016, 1, 185-195. [CrossRef]
[PubMed]


https://doi.org/10.1002/hep.28280
https://www.ncbi.nlm.nih.gov/pubmed/26566246
https://doi.org/10.1002/hep.29800
https://www.ncbi.nlm.nih.gov/pubmed/29405329
https://doi.org/10.1007/s12072-015-9675-4
https://www.ncbi.nlm.nih.gov/pubmed/26563120
https://doi.org/10.1016/j.jhep.2017.03.021
https://www.ncbi.nlm.nih.gov/pubmed/28427875
https://doi.org/10.1111/apt.16097
https://www.ncbi.nlm.nih.gov/pubmed/32951256
https://doi.org/10.14218/JCTH.2023.00320
https://www.ncbi.nlm.nih.gov/pubmed/37719965
https://www.who.int/publications/i/item/9789240090903
https://thasl.org/thasl-guideline/
https://doi.org/10.4254/wjh.v13.i9.1042
https://www.ncbi.nlm.nih.gov/pubmed/34630873
https://doi.org/10.1111/liv.14606
https://doi.org/10.3389/fmed.2022.859430
https://www.ncbi.nlm.nih.gov/pubmed/35402452
https://doi.org/10.1016/j.cgh.2020.12.005
https://www.ncbi.nlm.nih.gov/pubmed/33309804
https://doi.org/10.1016/j.jhep.2022.01.007
https://www.ncbi.nlm.nih.gov/pubmed/35092743
https://doi.org/10.3389/fimmu.2021.733364
https://www.ncbi.nlm.nih.gov/pubmed/34557195
https://doi.org/10.1007/s41048-020-00112-z
https://doi.org/10.1056/NEJMoa043470
https://www.ncbi.nlm.nih.gov/pubmed/15987917
https://doi.org/10.1016/S0140-6736(05)17701-0
https://www.ncbi.nlm.nih.gov/pubmed/15639293
https://doi.org/10.1016/j.jhep.2017.11.039
https://www.ncbi.nlm.nih.gov/pubmed/29756595
https://doi.org/10.1016/S2468-1253(16)30107-8
https://www.ncbi.nlm.nih.gov/pubmed/28404092
https://doi.org/10.1016/S2468-1253(16)30024-3
https://www.ncbi.nlm.nih.gov/pubmed/28404091

Viruses 2025, 17, 34 17 of 18

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

Lai, C.-L.; Shouval, D.; Lok, A.S.; Chang, T.-T.; Cheinquer, H.; Goodman, Z.; DeHertogh, D.; Wilber, R.; Zink, R.C.; Cross, A;
et al. Entecavir versus lamivudine for patients with HBeAg-negative chronic hepatitis B. N. Engl. ]. Med. 2006, 354, 1011-1020.
[CrossRef] [PubMed]

Lai, C.-L.; Gane, E.; Liaw, Y.-F,; Hsu, C.-W.; Thongsawat, S.; Wang, Y.; Chen, Y.; Heathcote, E.]J.; Rasenack, J.; Bzowej, N.; et al.
Telbivudine versus lamivudine in patients with chronic hepatitis B. N. Engl. . Med. 2007, 357, 2576-2588. [CrossRef] [PubMed]
Wedemeyer, H.; Schoneweis, K.; Bogomolov, P.; Blank, A.; Voronkova, N.; Stepanova, T.; Sagalova, O.; Chulanov, V.; Osipenko, M.;
Morozov, V.; et al. Safety and efficacy of bulevirtide in combination with tenofovir disoproxil fumarate in patients with hepatitis
B virus and hepatitis D virus coinfection (MYR202): A multicentre, randomised, parallel-group, open-label, phase 2 trial. Lancet
Infect. Dis. 2023, 23, 117-129. [CrossRef] [PubMed]

Bassit, L.; Amblard, F,; Patel, D.; Biteau, N.; Chen, Z.; Kasthuri, M.; Zhou, S.; Schinazi, R.F. The premise of capsid assembly
modulators towards eliminating HBV persistence. Expert. Opin. Drug Discov. 2023, 18, 1031-1041. [CrossRef] [PubMed]

Yuen, M.-F,; Asselah, T.; Jacobson, .M.; Brunetto, M.R.; Janssen, H.L.A.; Takehara, T.; Hou, J.L.; Kakuda, T.N.; Lambrecht, T.;
Beumont, M.; et al. Efficacy and safety of the siRNA JNJ-73763989 and the capsid assembly modulator JNJ-56136379 (bersacapavir)
with nucleos(t)ide analogues for the treatment of chronic hepatitis B virus infection (REEF-1): A multicentre, double-blind,
active-controlled, randomised, phase 2b trial. Lancet Gastroenterol. Hepatol. 2023, 8, 790-802. [CrossRef] [PubMed]

Yuen, M.-F;; Heo, |.; Jang, ].-W.; Yoon, J.-H.; Kweon, Y.-O.; Park, S.-].; Tami, Y.; You, S.; Yates, P.; Tao, Y.; et al. Safety, tolerability
and antiviral activity of the antisense oligonucleotide bepirovirsen in patients with chronic hepatitis B: A phase 2 randomized
controlled trial. Nat. Med. 2021, 27, 1725-1734. [CrossRef] [PubMed]

Sneller, L.; Lin, C.; Price, A.; Kottilil, S.; Chua, J.V. RNA Interference Therapeutics for Chronic Hepatitis B: Progress, Challenges,
and Future Prospects. Microorganisms 2024, 12, 599. [CrossRef] [PubMed]

Kayesh, M.E.H.; Kohara, M.; Tsukiyama-Kohara, K. Toll-Like Receptor Response to Hepatitis B Virus Infection and Potential of
TLR Agonists as Imnmunomodulators for Treating Chronic Hepatitis B: An Overview. Int. J. Mol. Sci. 2021, 22, 10462. [CrossRef]
[PubMed]

Manns, M.P.; Maasoumy, B. Breakthroughs in hepatitis C research: From discovery to cure. Nat. Rev. Gastroenterol. Hepatol. 2022,
19, 533-550. [CrossRef] [PubMed]

Borgia, S.M.; Dearden, J.; Yoshida, E.M.; Shafran, S.D.; Brown, A.; Ben-Ari, Z.; Cramp, M.E.; Coopert, C.; Foxton, M.; Rodriguez,
C.E; et al. Sofosbuvir/velpatasvir for 12 weeks in hepatitis C virus-infected patients with end-stage renal disease undergoing
dialysis. J. Hepatol. 2019, 71, 660-665. [CrossRef] [PubMed]

Asselah, T.; Marcellin, P.; Schinazi, R.F. Treatment of hepatitis C virus infection with direct-acting antiviral agents: 100% cure?
Liver Int. Off. ]. Int. Assoc. Study Liver 2018, 38 (Suppl. S1), 7-13. [CrossRef] [PubMed]

Devan, P; Tiong, K.L.A.; Neo, J.E.; Mohan, B.P.; Wijarnpreecha, K.; Tam, Y.C.S.; Coppola, N.; Preda, C.M.; Wong, Y.J. Treat-
ment Outcomes of Sofosbuvir/ Velpatasvir/Voxilaprevir in Direct-Acting Antiviral-Experienced Hepatitis C Virus Patients: A
Systematic Review and Meta-Analysis. Viruses 2023, 15, 1489. [CrossRef] [PubMed]

Wei, L.; Lim, S.G.; Xie, Q.; Van, K.N,; Piratvisuth, T.; Huang, Y.; Wu, S.; Xu, M,; Tang, H.; Cheng, ].; et al. Sofosbuvir-velpatasvir
for treatment of chronic hepatitis C virus infection in Asia: A single-arm, open-label, phase 3 trial. Lancet Gastroenterol. Hepatol.
2019, 4, 127-134. [CrossRef] [PubMed]

Wei, L.; Wang, G.; Alami, N.N.; Xie, W.; Heo, J.; Xie, Q.; Zhang, M.; Kim, Y.J.; Lim, S.G.; Fredrick, L.M.; et al. Glecaprevir-
pibrentasvir to treat chronic hepatitis C virus infection in Asia: Two multicentre, phase 3 studies—A randomised, double-blind
study (VOYAGE-1) and an open-label, single-arm study (VOYAGE-2). Lancet Gastroenterol. Hepatol. 2020, 5, 839-849. [CrossRef]
[PubMed]

NHSO Added New Hepatitis C Medication to Scheme. National Health Security Office (NHSO). Available online: http:
/ /eng.nhso.go.th/view/1/DescriptionNews/NHSO-added-new-hepatitis-C-medication-to-scheme /279 /EN-US (accessed on
20 October 2024).

Cao, Y.; Wu, X;; Wang, Z.; Huang, Y.; Wu, J.; Cao, G.; Yu, ]J.; Wang, J.; Yang, H.; Zhang, W.; et al. Single-Ascending-Dose,
Food-Effect, and Multiple-Dose Study of the Safety, Tolerability, and Pharmacokinetics of the Pangenotypic Anti-Hepatitis C
Virus Drug Holybuvir in Healthy Chinese Subjects. Antimicrob. Agents Chemother. 2023, 67, €0129522. [CrossRef] [PubMed]
Said, Z.N.A.; El-Sayed, M.H. Challenge of managing hepatitis B virus and hepatitis C virus infections in resource-limited settings.
World ]. Hepatol. 2022, 14, 1333-1343. [CrossRef] [PubMed]

Lemoine, M.; Nayagam, S.; Thursz, M. Viral hepatitis in resource-limited countries and access to antiviral therapies: Current and
future challenges. Future Virol. 2013, 8, 371-380. [CrossRef] [PubMed]

Toumi, M.; Wallace, J.; Cohen, C.; Marshall, C.; Kitchen, H.; Macey, J.; Pegram, H.; Slagle, A.F; Gish, R.G.; Ning, Q.; et al.
Experience and impact of stigma in people with chronic hepatitis B: A qualitative study in Asia, Europe, and the United States.
BMC Public Health 2024, 24, 611. [CrossRef] [PubMed]

Harris, M.; Guy, D.; Picchio, C.A.; White, T.M.; Rhodes, T.; Lazarus, ].V. Conceptualising hepatitis C stigma: A thematic synthesis
of qualitative research. Int. |. Drug Policy 2021, 96, 103320. [CrossRef] [PubMed]


https://doi.org/10.1056/NEJMoa051287
https://www.ncbi.nlm.nih.gov/pubmed/16525138
https://doi.org/10.1056/NEJMoa066422
https://www.ncbi.nlm.nih.gov/pubmed/18094378
https://doi.org/10.1016/S1473-3099(22)00318-8
https://www.ncbi.nlm.nih.gov/pubmed/36113537
https://doi.org/10.1080/17460441.2023.2239701
https://www.ncbi.nlm.nih.gov/pubmed/37477111
https://doi.org/10.1016/S2468-1253(23)00148-6
https://www.ncbi.nlm.nih.gov/pubmed/37442152
https://doi.org/10.1038/s41591-021-01513-4
https://www.ncbi.nlm.nih.gov/pubmed/34642494
https://doi.org/10.3390/microorganisms12030599
https://www.ncbi.nlm.nih.gov/pubmed/38543650
https://doi.org/10.3390/ijms221910462
https://www.ncbi.nlm.nih.gov/pubmed/34638802
https://doi.org/10.1038/s41575-022-00608-8
https://www.ncbi.nlm.nih.gov/pubmed/35595834
https://doi.org/10.1016/j.jhep.2019.05.028
https://www.ncbi.nlm.nih.gov/pubmed/31195062
https://doi.org/10.1111/liv.13673
https://www.ncbi.nlm.nih.gov/pubmed/29427484
https://doi.org/10.3390/v15071489
https://www.ncbi.nlm.nih.gov/pubmed/37515176
https://doi.org/10.1016/S2468-1253(18)30343-1
https://www.ncbi.nlm.nih.gov/pubmed/30555048
https://doi.org/10.1016/S2468-1253(20)30086-8
https://www.ncbi.nlm.nih.gov/pubmed/32682494
http://eng.nhso.go.th/view/1/DescriptionNews/NHSO-added-new-hepatitis-C-medication-to-scheme/279/EN-US
http://eng.nhso.go.th/view/1/DescriptionNews/NHSO-added-new-hepatitis-C-medication-to-scheme/279/EN-US
https://doi.org/10.1128/aac.01295-22
https://www.ncbi.nlm.nih.gov/pubmed/36809048
https://doi.org/10.4254/wjh.v14.i7.1333
https://www.ncbi.nlm.nih.gov/pubmed/36158908
https://doi.org/10.2217/fvl.13.11
https://www.ncbi.nlm.nih.gov/pubmed/23662157
https://doi.org/10.1186/s12889-023-17263-6
https://www.ncbi.nlm.nih.gov/pubmed/38408941
https://doi.org/10.1016/j.drugpo.2021.103320
https://www.ncbi.nlm.nih.gov/pubmed/34261587

Viruses 2025, 17, 34 18 of 18

95.

96.
97.

98.

99.

100.

101.

102.

Song, Y.; Li, Y.; Cheng, H.; Du, X,; Mi, J.; Le, L.-V,; Chen, Z.; Chan, P.; Sun, J. Eliminate Hepatitis C as a Public Health Threat: A
Narrative Review of Strategies, Gaps, and Opportunities for China. Infect. Dis. Ther. 2022, 11, 1427-1442. [CrossRef] [PubMed]
Kanto, T. Messages from Japan policy for viral hepatitis. Glob. Health Med. 2021, 3, 249-252. [CrossRef] [PubMed]
Bhattacharya, S.; Saleem, S.M. Response-National viral hepatitis control program in India: Call for update. |. Fam. Med. Prim.
Care 2024, 13, 2170-2171. [CrossRef] [PubMed]

Nguyen, T.; Pham, T,; Phan, L.; Mize, G.; Trang, A.; Dao, D.; Le, A.; Gish, R.; Lee, WM.; Do, D.; et al. Progressive Scale-up of HBV
AND HCYV Testing for Hepatitis Elimination in Vietnam. Clin. Liver Dis. 2021, 18, 261-265. [CrossRef] [PubMed]

Douglass, C.H.; Pedrana, A.; Lazarus, ].V.; 't Hoen, E.EM.; Hammad, R.; Leite, R.B.; Hill, A.; Hellard, M. Pathways to ensure
universal and affordable access to hepatitis C treatment. BMC Med. 2018, 16, 175. [CrossRef] [PubMed]

Teaima, M.H.; Al-Nuseirat, A.; Abouhussein, D.; Badary, O.A.; El-Nabarawi, M.A. Pharmaceutical policies and regulations of oral
antiviral drugs for treatment of hepatitis C in Egypt-case study. J. Pharm. Policy Pract. 2021, 14, 106. [CrossRef] [PubMed]
Popping, S.; Bade, D.; Boucher, C.; Valk M van der El-Sayed, M.; Sigurour, O.; Sypsa, V.; Morgan, T.; Gamkrelidze, A;
Mukabatsinda, C.; Deuffic-Burban, S.; et al. The global campaign to eliminate HBV and HCV infection: International Viral
Hepatitis Elimination Meeting and core indicators for development towards the 2030 elimination goals. J. Virus Erad. 2019, 5, 60.
[CrossRef]

Wang, A.E.; Hsieh, E.; Turner, B.J.; Terrault, N. Integrating Management of Hepatitis C Infection into Primary Care: The Key to
Hepatitis C Elimination Efforts. |. Gen. Intern. Med. 2022, 37, 3435. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1007/s40121-022-00670-4
https://www.ncbi.nlm.nih.gov/pubmed/35821355
https://doi.org/10.35772/ghm.2021.01078
https://www.ncbi.nlm.nih.gov/pubmed/34782865
https://doi.org/10.4103/jfmpc.jfmpc_1667_23
https://www.ncbi.nlm.nih.gov/pubmed/38948559
https://doi.org/10.1002/cld.1186
https://www.ncbi.nlm.nih.gov/pubmed/34976369
https://doi.org/10.1186/s12916-018-1162-z
https://www.ncbi.nlm.nih.gov/pubmed/30296935
https://doi.org/10.1186/s40545-021-00389-6
https://www.ncbi.nlm.nih.gov/pubmed/34915937
https://doi.org/10.1016/S2055-6640(20)30281-8
https://doi.org/10.1007/s11606-022-07628-9
https://www.ncbi.nlm.nih.gov/pubmed/35484367

	Introduction 
	Epidemiology 
	Hepatitis B Virus Epidemiology 
	Hepatitis C Virus Epidemiology 
	Seroprevalence Trends 

	Risk Factors and Transmission Routes 
	HBV Transmission 
	HCV Transmission 

	Public Health Strategies 
	Prevention 
	Vaccination Programs 
	Public Awareness Campaigns 
	Screening and Intervention Strategies 
	Harm Reduction Strategies 

	Treatment 
	Advances in Antiviral Therapies for HBV 
	Indication for Treatment (Table 3) 
	NAs 
	PEG-IFN- 
	Novel Therapy 
	HBV RNA Inhibitors 
	Advancements in HCV Treatment 
	Challenges in HBV and HCV Treatment 

	Regional Initiatives and Guidelines 
	Future Directions 

	Conclusions 
	References

