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Simple Summary: Hepatocellular carcinoma (HCC) is a major health issue in the Asia-
Pacific region, where the number of cases is rising rapidly. Many people are diagnosed at
later stages, making it harder to treat and manage. This roadmap examines the challenges
people face across seven health systems in detecting and treating liver cancer, such as
limited awareness, lack of robust surveillance, and financial barriers. The authors aim
to identify solutions tailored to the needs of different countries, drawing from successful
approaches like those used in Japan. By improving awareness, expanding access to early
detection, and ensuring more affordable treatments, the research hopes to reduce the
burden of liver cancer and improve the quality of life for those affected. The findings could
provide valuable guidance for healthcare systems working to combat liver cancer.

Abstract: Background/Objectives: Hepatocellular carcinoma (HCC) is a leading cause of
cancer-related mortality, with the Asia-Pacific (APAC) region bearing a disproportionate
burden. This paper examines HCC challenges within seven APAC health systems, identifies
key barriers at each stage of the patient journey, and proposes tailored, actionable solutions.
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To effectively address HCC challenges, a stepwise approach should prioritise high-impact
solutions, focusing on prevention, early diagnosis, and expanding surveillance to maximise
health outcomes and economic benefits, while tailoring strategies to each health system’s
unique resources and constraints. Methods: A mixed-methods approach was used, includ-
ing expert consultations from the 2024 HCC APAC Policy Forum, a literature review, and
a review of Japan’s HCC management model. Data were collected through workshops
and stakeholder feedback from healthcare professionals, policymakers, researchers and
patient advocates across Australia, India, Malaysia, South Korea, Taiwan, Thailand, and
Vietnam. Results: Key findings include significant disparities in HCC awareness, preven-
tion, early detection, diagnosis, and access to treatment. Common challenges across APAC
include limited public awareness, suboptimal surveillance infrastructure, and financial
barriers to care. The integration of novel biomarkers and advanced surveillance modalities
were identified as crucial priorities for improving early detection. Japan’s multi-faceted
approach to HCC management serves as a successful model for the region. Conclusions: A
customised and targeted approach is essential for reducing the HCC burden across APAC.
The proposed recommendations, tailored to each health system’s needs, can significantly
improve patient outcomes and reduce healthcare costs. Effective collaboration among
stakeholders is necessary to drive these changes.

Keywords: hepatocellular carcinoma; Asia-Pacific; HCC awareness; HCC prevention;
HCC early detection; healthcare systems; HCC surveillance; HCC treatment access; HCC
surveillance and management; regional healthcare challenges; policy

1. The Need to Act on Hepatocellular Carcinoma

Primary liver cancer is a major global health challenge, with hepatocellular carci-
noma (HCC) accounting for 85-90% of cases [1,2]. HCC primarily affects individuals
with chronic liver conditions such as cirrhosis caused by hepatitis B (HBV) or hepati-
tis C (HCV) infections [2]. However, non-viral risk factors—including obesity, diabetes,
Metabolic Dysfunction-Associated Steatotic Liver Disease (MASLD; formerly NAFLD),
alcohol-related liver disease, and aflatoxin exposure—are increasingly contributing to the
disease burden [3,4].

1.1. Urgent Action Is Needed in Asia Pacific, Which Shoulders a Disproportionate Share of the
Global Liver Cancer Burden

In 2022, an estimated 866,136 new cases of liver cancer were diagnosed globally,
causing 758,725 deaths [5]. The APAC region carries 73% of the global HCC burden [6].
Although HBV and HCV account for the majority of HCC cases, significant progress in
addressing these infections has led to a relative decline in viral hepatitis-related HCC [7].
In 1990, HBV accounted for over half of all HCC cases, declining to 42% by 2019 [2]. At the
same time, the incidence of MASLD has risen by an average of 0.21% per year from 2010 to
2019 [8]. This trend signals a growing shift towards non-viral aetiologies. This transition
underscores the urgent need to address the increasing burden of MASLD-induced HCC,
which is being driven by rising obesity and type 2 diabetes rates, particularly among
the younger demographic [2]. Unhealthy lifestyles, such as poor diets and sedentary
behaviours, are also on the rise, leading to a growing prevalence of metabolic risk factors
across APAC [9].

This evolving risk profile demands a multi-faceted response that not only targets
traditional viral causes (i.e., HBV, HCV) but also accounts for metabolic (i.e., Obesity,
diabetes, MASLD), immune-related (i.e., Primary biliary cholangitis, primary sclerosing
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cholangitis and autoimmune liver disease), and toxicological (i.e., Alcohol consumption,
aflatoxin exposure, pesticide exposure) contributors to HCC [2,3].

1.2. Strengthening Surveillance and Management of Hepatocellular Carcinoma in Asia Pacific Can
Significantly Reduce Hepatocellular Carcinoma Burden on Healthcare Systems, Societies
and Economies

Despite progress, gaps persist in early detection and timely intervention for HCC,
leading to suboptimal patient outcomes. Over 80% of HCC cases in APAC are diagnosed at
advanced stages, limiting curative treatment options and making HCC the second leading
cause of premature cancer mortality [10]. The economic implications of HCC in APAC are
equally concerning. In China alone, liver cancer costs USD 11.1 billion annually (0.047% of
national health spending), a figure expected to rise 206% to USD 34.0 billion by 2030 [11].

Implementing robust HCC surveillance and management systems is critical to allevi-
ating the significant burden HCC places on healthcare systems, societies, and economies
across APAC. HCC surveillance involves systematic efforts to identify individuals at risk of
developing HCC or detecting the disease at its earliest stages through regular monitoring,
while HCC management encompasses a continuum of care that includes early diagnosis,
timely access to effective treatment, and ongoing patient support to improve outcomes and
quality of life.

A structured roadmap for HCC surveillance and management, tailored to each APAC
health system’s unique challenges and capacities, is essential to drive early detection
and timely treatment for HCC. Achieving this requires collaboration among policymak-
ers, healthcare providers, researchers, and patient advocates to ensure that solutions are
practical, sustainable, and equitable.

1.3. While the Challenges Facing Hepatocellular Carcinoma Are Significant, the Opportunity to
Significantly Reduce the Overall Burden Is Within Reach

HCC can be diagnosed early through surveillance methods such as imaging and
biomarker testing, allowing for timely and effective treatment [12]. Early diagnosis enables
curative treatment options like surgical resection, liver transplantation, or locoregional
therapies, which significantly improve patient outcomes and reduce the strain on healthcare
systems. The urgency to act cannot be overstated. Elevating HCC as a public health priority
and implementing tailored, actionable surveillance and management strategies can reduce
mortality and economic burden. A unified, region-wide approach that strengthens preven-
tion, surveillance, diagnosis, and treatment systems will improve outcomes for millions
across the region. Japan provides a successful model, demonstrating that comprehensive
awareness campaigns, early detection programmes, and effective treatment strategies can
significantly reduce HCC incidence and mortality. However, each health system must
adapt best practices to local structures, leveraging context-specific solutions. This will be
explored in detail later.

2. A Methodology Grounded in Local Insights and Evidence

This paper presents actionable recommendations for improving HCC surveillance and
management across seven APAC health systems: Australia, India, Malaysia, South Korea,
Taiwan, Thailand, and Vietnam. These recommendations are based on local expert insights
and supplemented with learnings from Japan’s success in managing HCC and a targeted
literature search.
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2.1. Local Expert Insights and Regional Collaboration Are the Cornerstones of Mitigating
HCC Burden

The basis of this paper lies in the expertise and feedback gathered during the 2024
HCC APAC Policy Forum, organised by the APAC Liver Disease Alliance in Thailand.
This forum convened over 70 stakeholders from seven health systems, including health
ministry officials, clinicians, researchers, and patient advocates. Participants of the Policy
Forum represent a diverse range of key stakeholder groups across each health system. The
selection prioritised multidisciplinary perspectives, including public and private sectors,
urban and rural settings, and various clinical specialities, to capture the full range of
challenges and opportunities in HCC.

2.2. Supplementing Expert Insights with Targeted Literature Search

Expert recommendations were gathered through a structured, multi-step process
during the 2024 HCC APAC Policy Forum workshops, which included facilitated group
discussions, plenary sessions, and breakout working groups focusing on specific patient
journey stages.

Data was recorded through detailed notes and audio recordings. A thematic analysis
identified recurring challenges, priorities, and potential solutions. This enabled consol-
idation of findings and refinement of recommendations based on participant feedback,
enhancing validity and relevance.

These insights were then contextualised through a targeted literature review focus-
ing on scientific publications, national HCC action plans, and reports from regional and
international organisations relevant to HCC surveillance and management in the APAC
region. Key databases, including PubMed and Scopus, were searched using specific terms
such as “hepatocellular carcinoma”, “HCC surveillance”, “HCC management”, “APAC”,
and health system-specific keywords. The review primarily included studies published
between 2015 and 2025 to capture recent advances, with selective inclusion of seminal
works and foundational guidelines predating this period to provide essential context.

A key resource was the APAC Liver Disease Alliance’s 2023 white paper, “Eliminat-
ing Asia’s Silent Emergency: Hepatitis and Hepatocellular Carcinoma” which provided
insights into HCC epidemiology, aetiology, surveillance, and management across 13 APAC
systems [13].

2.3. Rationale for the Patient Journey Stage Framework

To systematically identify and address barriers along the continuum of care, we utilised
the Patient Journey Stage framework, dividing the HCC care pathway into Awareness,
Prevention, Early Detection, Diagnosis, and Access to Treatment stages. This original and
comprehensive framework enables a detailed analysis of health system challenges, ensuring
recommendations are tailored to specific patient experiences and interventions at each
stage. It also facilitates targeted identification of gaps and supports stepwise prioritisation
of solutions to maximise both health and economic outcomes.

2.4. Integration of Japan’s Roadmap as a Model of the World'’s Best Practice

A key highlight of the workshop, “Co-creating a Roadmap for Robust National
HCC Surveillance and Management Programmes in APAC”, was the adoption of Japan’s
roadmap, structured around the patient journey framework, as a model. Japan’s best
practices in HCC surveillance, early diagnosis, and management served as a catalyst for
discussion and a foundational benchmark for this paper. Workshop experts analysed and
contextualised Japan’s strategies, exploring how they could be adapted to diverse APAC
health systems while accounting for differences in infrastructure, resources, reimburse-
ment policies, and epidemiological profiles. This comparative approach ensures that the
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recommendations in this paper are both goal-oriented and feasible within diverse APAC
contexts. As a leader in HCC surveillance, early diagnosis, and management, Japan has
demonstrated how robust, evidence-based roadmaps, supported by awareness, technol-
ogy integration, and comprehensive reimbursement can significantly reduce the burden
of disease.

2.5. Limitations and Potential Biases

While this methodology draws on local expert insights and a comprehensive literature
review, several limitations must be acknowledged. The expert sample, though multi-
disciplinary and geographically diverse, was drawn from a select group of participants
at the 2024 HCC APAC Policy Forum and may not fully represent the full spectrum of
perspectives across the seven APAC health systems. Consequently, the generalisability
of the recommendations is context-dependent and should be viewed as a foundational
starting point, to be refined through broader stakeholder engagement. Additionally, the
targeted literature review may have excluded relevant unpublished studies or non-English
language publications, potentially limiting comprehensiveness. These factors underscore
the importance of ongoing validation and iterative updates to the roadmap as new evidence
and perspectives arise.

3. Learning from Japan: A World-Leading Case Study

Japan has established a comprehensive and highly structured approach to HCC surveil-
lance and management (see Table 1), serving as a global benchmark for healthcare systems
worldwide. Through targeted interventions that encompass proactive prevention, early
detection, timely diagnosis, and effective, affordable and equitable access to care, Japan
has successfully addressed critical challenges across the entire patient journey [14]. By
combining public health initiatives, financial support, and advanced medical technologies,
Japan’s model can inspire healthcare improvements across the APAC region.

Table 1. Japan’s roadmap outlining its comprehensive and structured approach to HCC surveillance

and management.

PATIENT JOURNEY
STAGE

CHALLENGE POTENTIAL SOLUTION(S)

AWARENESS

. “Stop HCC” campaign (1995): Educates general
practitioners (GP) and the public on early detection
and treatment of HCC every year since 1995
Increasing difficulty in defining e Annual public awareness campaigns: Focus on the
high-risk non-viral HCC patients increased knowledge of high-risk populations for
and the need for broader awareness HCC, importance of early detection and
of emerging conditions like MASLD proactive surveillance
. Designated leaders: Each of Japan’s 47 prefectures
has a leader for hepatology education, nominated by
Japan Society of Hepatology

PREVENTION

° 2009 Basic Act on hepatitis measures [15]: Provides
free universal testing for HBV and HCV at public
health clinics or all the clinics/hospitals

. Universal HBV vaccination (2016): Universal
vaccination programme was launched in 2016 to
prevent mother-to-child-transmission (MTCT) of
the virus

. Special subsidy programmes [15]: Cover antiviral
treatment for HBV and HCV patients

Reducing HCC cases through
preventive measures
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Table 1. Cont.

PATIENT JOURNEY
STAGE

CHALLENGE POTENTIAL SOLUTION(S)

EARLY DETECTION

. Surveillance for HCC in at-risk patients is covered
by the national insurance: Alpha-Fetoprotein (AFP),
Protein Induced by Vitamin K Absence or
Antagonist-II (PIVKA-II), Lectin-reactive Fraction of
Alpha-fetoprotein (AFP-L3), ultrasound, Computed
Tomography (CT), Magnetic Resonance Imaging
Ensuring that surveillance systems (MRI) for hepatitis, MASLD and cirrhosis are
remain effective as the all reimbursed
characteristics of HCC patients . Advanced surveillance modalities: Early adoption
change (e.g., non-viral causes) of PIVKA-II (1989) and AFP-L3 (1994), with
simultaneous testing along with AFP encouraged
and offered at a cost-effective rate
. Surveillance recommendations: Ultrasound and
3 tumour markers every 6 months for high-risk
patients; every 3—4 months for extremely high-risk
patients, with optional dynamic CT/MRI

DIAGNOSIS

. Advanced imaging coverage: Includes dynamic CT,
MRI, contrast-enhanced ultrasound, or
Accurate and timely diagnosis of contrast-enhanced MRI for cases where ultrasound
HCC, particularly in patients with is inadequate
complex or less common conditions e Referral system: Electronic medical records prompt
specialist referrals based on positive viral
hepatitis tests

ACCESS TO
TREATMENT

. Special subsidy programmes [16]: Provide financial
support for treatments for hepatitis, and a subsidy
programme for treatment of liver cancer and
decompensated cirrhosis (only for patients with
HBYV or HCV infection, not for non-viral
cirrhosis/HCC)

Ensuring that patients have access o Integrated surveillance system and easy access

to necessary treatments and programme to sophisticated treatment: Ensures that

follow-up care surveillance and treatment services are accessible
across community hospitals, GPs, and small clinics,
with referral systems to larger centres for specialised
care, including locoregional therapy and systemic
therapy, all of which are covered by insurance along
with special coverage system for high-cost treatment,
such as immunotherapy, by government

Japan’s multi-faceted strategy focuses on raising awareness, strengthening surveil-
lance and early detection and expanding healthcare access. In 2024, the government
allocated ¥16.8 billion (USD 108 million) to support early detection, treatment subsidies,
and public awareness campaigns [17]. This achievement has been realised through collab-
oration between academic societies, patient advocacy groups, and policymakers. While
this investment represents less than 1% of Japan’s annual national healthcare expenditure,
it highlights how a relatively modest and strategic investment can lead to far-reaching,
positive outcomes [18].

To facilitate timely diagnosis and referral, an integrated electronic medical records
system automatically triggers specialist referrals for patients with positive viral hepatitis
test results [19]. Japan also reimburses bi-annual surveillance and diagnostic tests, in-
cluding biomarkers such as AFP, PIVKA-II, and AFP-L3, alongside ultrasound, CT, and
MRI scans [20]. PIVKA-II, in particular, is highly specific to HCC, offering enhanced
diagnostic accuracy and early detection capabilities, which are crucial for improving pa-
tient outcomes [21]. Its overall sensitivity and specificity in detecting HCC have been
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reported to range from 48% to 62% and 81% to 98%, respectively [21]. Japan’s early adop-
tion of advanced surveillance modalities, such as PIVKA-II in 1989 and AFP-L3 in 1994,
has enhanced cost-effective and simultaneous biomarker testing, improving early disease
identification [19]. Surveillance protocols recommend routine ultrasound and biomarker
assessments every six months for high-risk individuals (individuals with HBV, HCV, and
non-viral cirrhosis), with more frequent monitoring for those at extremely high risk (i.e.,
individuals with cirrhosis caused by HBV or HCV C) [20]. Notably, 68% of HCC cases are
detected at an early stage, demonstrating the system’s effectiveness [19]. Comprehensive
cancer care networks further support patients throughout their treatment journey, con-
tributing to improved survival rates, with median survival reaching 79.6 months for those
undergoing regular surveillance [20]. This contrasts with a median survival of 20.9 months
for patients in APAC [20,22].

The impact of Japan’s efforts is also evident in the steady decline of HCC mortality
and the reduction in the overall cost of illness. In 2002, Japan recorded 34,637 HCC-
related deaths with a mortality rate of 27.4 per 100,000 population, which decreased to
24,082 deaths in 2021 [19]. Recent studies show a decline in HCC incidence in Japan, pri-
marily due to effective HCV treatments, with projections indicating a continued reduction
in social burden and mortality until 2029 at an annual rate of 2.2% [23,24]. The cost of
illness also trended downwards, with a decrease of 33%, with the presence of a national
surveillance programme [17]. This highlights the economic benefits of a well-established
HCC surveillance and management programme.

These improvements are attributed to effective surveillance programmes, widespread
surveillance for HBV and HCV, and the adoption of advanced antiviral treatments [25]. By
reducing new HCC cases and improving early detection rates, Japan has demonstrated the
effectiveness of its multi-pronged strategy.

Japan’s comprehensive approach to HCC surveillance and management offers valuable
insights that can be adapted and tailored to the unique healthcare landscapes of other APAC
health systems. Japan’s approach and its applicability to other health systems depend on
factors such as healthcare coverage, screening adherence, and investment in early detection.
Tailoring HCC surveillance and management strategies to local infrastructure will maximise
economic and public health benefits while ensuring sustainable long-term improvements.

4. Hepatocellular Carcinoma Challenges Facing Health Systems in the
Asia Pacific

This section explores the persistent challenges faced by seven APAC health systems in
implementing strategies aligned with Japan’s model. It maps key obstacles at each stage
of the patient journey awareness and prevention to early detection, diagnosis, and access
to treatment based on insights from local experts. These obstacles contribute to delays
in diagnosis and suboptimal care, which can lead to higher mortality rates and a greater
burden on the healthcare system.

In Australia, Indigenous and culturally and linguistically diverse (CALD) populations
remain disproportionately affected by HCC, with obesity, diabetes, and alcohol-related
liver disease contributing to rising incidence rates [26]. Hepatitis diagnosis and treatment
uptake among younger people with newly acquired infections (typically people who inject
drugs) also remains low (see Table 2) [27].
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Table 2. HCC challenges in Australia.
PATIENT JOURNEY STAGE CHALLENGE
. Needs of indigenous and culturally and linguistically
AWARENESS diverse (CALD) groups are not addressed
. High prevalence of diabetes and obesity risk factors

. High alcohol consumption rates
PREVENTION . Viral hepatitis is not always diagnosed and treated in a
timely manner

. Suboptimal access to ultrasound surveillance services
EARLY DETECTION and primary care diagnosis capabilities
. Limitations in ultrasound accuracy for obese patients

DIAGNOSIS . Subpptlmal access to MRI for accurate diagnosis
° Patient support services could be better
e Geographical and equity-related disparities
ACCESS TO TREATMENT . Lack of funded 2nd-line systemic therapies
. Lack of management of HCC by non-oncologists

Early detection is challenging, with suboptimal surveillance participation despite
established clinical guidelines. This is due to a combination of patient, clinician and system-
level barriers [28]. Firstly, Indigenous Australians have a higher incidence of HCC and
late-stage disease at diagnosis, and poorer survival, which may stem from reduced access to
surveillance in addition to socio-environmental inequality, cultural barriers, and a distrust
of the health care system [28]. Secondly, the Australian 2023 HCC Surveillance Guidelines
recommend ultrasound surveillance for HCC with or without a-fetoprotein (AFP) [29].
However, the sensitivity of AFP and ultrasound combination in detecting early-stage HCC
is suggested to be 60%, meaning that 40 out of 100 patients may not receive an early
diagnosis despite undergoing surveillance [30,31]. Lastly, despite high surveillance rates
reported among patients in tertiary liver clinics in Melbourne, data on HCC surveillance
in primary care remains limited, and only 27% of patients show good adherence to HCC
surveillance [28].

Ensuring equitable access to treatment is a challenge, as Indigenous Australians face
2.4 times higher incidence and mortality rates than non-Indigenous Australians [32]. Lim-
ited healthcare access in remote areas exacerbates these disparities, leading to preventable
deaths [33]. Delayed treatment not only worsens patient outcomes but also increases
healthcare costs due to prolonged hospitalisations, emergency care, and palliative care
expenses [34].

HCC is a leading cause of cancer-related mortality in India [35]. Despite recent ad-
vances in early diagnosis and treatment, barriers persist in the patient’s journey to effective
care (see Table 3). The first barrier is the lack of effective interpersonal communication to
scale up awareness of HCC and its associated risk factors. While India has made strides in
promoting awareness of hepatitis—one of the top risk factors of HCC—through the National
Viral Hepatitis Control Programme [36], there is a rising incidence of HCC related to alcohol
and MASLD [37].

Table 3. HCC challenges in India.

PATIENT JOURNEY STAGE CHALLENGE

e  Lack of effective communication to scale up
awareness [38]

° Despite high awareness of the risks, behavioural change
remains a challenge, with persistently high prevalence
of diabetes, obesity-related risk factors, and excessive
alcohol consumption [39]

AWARENESS
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Table 3. Cont.

PATIENT JOURNEY STAGE CHALLENGE

° Lack of affordable RUP (Re-Use Prevention
syringes) [40]

PREVENTION . Large geographic diversity with difficulties in reaching
isolated and disadvantaged patients [37]
EARLY ° HCC surveillance is neither well-organised nor
DETECTION/DIAGNOSIS universally practised [41]
e  Many treatment modalities are not accessible or
ACCESS TO TREATMENT affordable for a significant portion of the patient
population [35]

A major issue in the prevention of HCC is the lack of affordable Re-Use Prevention
(RUP) syringes. These play a key role in preventing HCV transmission and hence HCC
alongside antiviral treatment and active surveillance of hepatitis [42]. These preventive
efforts have been rolled out across the state of Punjab but have yet to be scaled up at a
national level as part of the National Viral Hepatitis Control Programme [42].

Another challenge is a lack of widespread early detection and diagnosis. While
Indian National Association for the Study of the Liver (INASL) guidelines suggest six-
monthly HCC surveillance using abdominal ultrasound with or without AP testing, HCC
surveillance is not well-organised or universally practised across India [41,43]. Geographic
diversity adds to this challenge, with disparities in healthcare access hindering the imple-
mentation of HCC prevention and surveillance. This means that HCC is often diagnosed at
later stages, where curative treatment is not possible and the prognosis is poor [41].

Lastly, many treatment modalities, especially for late-stage HCC, are not accessible or
affordable for a significant portion of the population [35]. As HCC is often diagnosed at a
late stage, patients are often relegated to palliative care [35]. The geographic diversity and
large population of India, and the high cost of treatments such as immunotherapy for late-
stage HCC, underscore the importance of tackling challenges associated with prevention,
awareness and early detection of HCC.

One of the primary challenges in Malaysia is the limited awareness among healthcare
professionals and the general public (see Table 4) [44]. While hepatologists and gastroen-
terologists are well-versed in HCC, there is a need to increase awareness among other
specialists and general practitioners [45]. This lack of awareness extends to the public,
particularly those at high risk of HCC, who may not recognise their vulnerability and,
as a result, may not seek medical advice until the disease has progressed significantly.
Additionally, laboratory personnel, who are essential in the diagnostic process, may not
always be up to date with the latest testing protocols, delaying diagnosis.

Although there are efforts to treat identified cases of HBV, HCV, MASLD, and alcohol-
related liver diseases, preventive measures are not always consistently promoted or im-
plemented. For example, despite the availability of vaccinations and antiviral treatments,
many at-risk individuals remain undiagnosed or untreated [45]. The National Strategic
Plan for HBV and HCV 2019-2023 aims to curb viral hepatitis through prevention, surveil-
lance, and treatment, but its impact is limited by insufficient public engagement [46]. This
situation highlights the need for more comprehensive and targeted prevention efforts to
reduce the future burden of HCC.
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Table 4. HCC challenges in Malaysia.
PATIENT JOURNEY STAGE CHALLENGE
° Low awareness among HCPs outside of hepatologists
and gastroenterologists
AWARENESS . Low awareness among potential at-risk patients, with a

need to better identify who falls into high-risk categories
° Low awareness among laboratory personnel about the
availability of relevant tests

° Lack of screening for HCC risk factors (e.g., HBV, HCV,

PREVENTION MASLD, and alcohol-related liver conditions) to prevent
progression to HCC
EARLY DETECTION . Lack of HCC surveillance for early detection of

high-risk groups

. Diagnoses and management are not conducted within a
multidisciplinary team setting, hindering access to care
and treatment

DIAGNOSIS . Access to a multidisciplinary team approach needs to be
strengthened (e.g., virtual multidisciplinary team
discussion, to physically refer if there is a definitive
management plan)

. Lack of access to evidence-based treatment options

ACCESS TO TREATMENT .
for patients

Malaysia also faces challenges in ensuring regular HCC surveillance of high-risk
groups. The national cancer surveillance programme is not always widely implemented,
particularly in rural areas or among vulnerable populations. For example, a significant
proportion of HCC cases in Malaysia are diagnosed at Stage IV when curative treatment
options become more limited [47]. In Malaysia, the absence of a national liver cancer
screening programme leads to variations in surveillance protocols and eligibility criteria
for high-risk individuals [48]. This inconsistency may lead to delayed diagnoses. Current
surveillance programmes cover only sonography and/or 1 biomarker for HCC surveillance,
which limits the sensitivity and effectiveness of early detection [49].

The integration of a multidisciplinary team can be strengthened in some healthcare
settings [50]. This is essential for accurate diagnosis, effective treatment planning, improved
patient outcomes and cost reduction, as more complex and expensive interventions are
required in the advanced stages of the disease.

While Malaysia offers curative options such as liver resection and transplantation at
relatively lower costs than some other healthcare systems, these treatments are concentrated
in specialised centres with limited capacity, thereby hindering access [51]. High demand
and resource constraints result in long waiting lists, delaying access to potentially life-
saving procedures.

Although South Korea implemented a national HCC surveillance programme for
high-risk populations and introduced a national HCV surveillance programme in 2017,
low public awareness still results in some patients being diagnosed at later stages, when
treatment options are fewer and less effective (see Table 5) [52]. This delay also increases
healthcare costs, placing a financial strain on both individuals and the national health-
care system.

Early detection is critical to reduce the HCC burden. South Korea’s surveillance
primarily relies on two biomarkers (AFP and PIVKA II) [53,54], but more accurate methods
are needed to improve early-stage detection and patient outcomes [55].
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Table 5. HCC challenges in South Korea.
PATIENT JOURNEY STAGE CHALLENGE
AWARENESS . L1m1ted. public awareness activities related to HCC
prevention and early detection
° Before the national HCV surveillance programme, many
PREVENTION opportunities for early intervention were missed. While

detection has improved since its launch, gaps persist

° Current HCC surveillance guidelines rely on AFP as the

EARLY . . .
DETECTION/DIAGNOSIS only blomar'ker, which may limit the accuracy of
early detection
ACCESS TO TREATMENT Limited reimbursement options hinder patient access to

essential HCC treatments

Another challenge is the limited reimbursement options for essential HCC treatments,
which create additional financial barriers for patients [56]. These treatment access issues
exacerbate the progression of the disease [57]. The financial strain on patients, in turn, leads
to delays in treatment, further worsening health outcomes.

In Taiwan, three-fourths of HCC cases were positive for HBsAg or anti-HCV [58],
highlighting the strong association between viral hepatitis and HCC. Despite the avail-
ability of a national HBV and HCV screening programme [59] and a reimbursed HCC
screening programme for hepatitis patients under national health insurance, one-third of
HCC patients are still diagnosed at an advanced or terminal stage (see Table 6) [58].

While a portion of the population recognises chronic hepatitis as a risk factor for liver
cancer, awareness of MASLD as a risk factor for HCC remains low, limiting early intervention.

Preventing hepatitis infections and reducing metabolic risk factors are crucial for
reducing HCC incidence, yet MASLD management plans require improvement, as lack a
structured approach to address lifestyle modifications and fibrosis progression. Further-
more, many patients are unaware of the strong association between liver fibrosis severity
and HCC occurrence [60]. Without reimbursement for serological and ultrasound-based
non-invasive fibrosis tests, these tests cannot be effectively incorporated into high-risk
patient identification for individuals with resolved HBV, cured HCV, habitual alcohol
consumption, or MASLD.

Surveillance relies primarily on ultrasound and AFP, with limited use of PIVKA-II,
which is only reimbursed for cirrhosis patients [61] and after curative treatment. Despite
reimbursement for standard surveillance, poor patient adherence to surveillance [61]
further delays diagnosis.

Broader use and reimbursement of PIVKA-II could improve early detection and
reduce costly late-stage diagnoses [62]. Meanwhile, immunotherapy reimbursement for
intermediate and advanced HCC is limited to one-time eligibility, restricting patient access
to ongoing treatment. Expanding reimbursement policies and involving more patient
advocacy in reimbursement decisions could help ensure broader, more sustainable access
to essential therapies.

In Thailand, limited up-to-date knowledge of HCC among general practitioners ham-
pers early symptom recognition and timely referral to specialised care [63]. As HCC
aetiologies evolve from viral to metabolic and toxicological causes, awareness among the
Thai population must adapt. Although ongoing efforts to improve awareness, a more
consistent and unified public health policy is needed to address these knowledge gaps,
enabling earlier diagnosis and more effective, less expensive treatment (see Table 7).
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Table 6. HCC challenges in Taiwan.

PATIENT JOURNEY STAGE CHALLENGE
e Awareness that chronic hepatitis is a risk factor for HCC
AWARENESS remains limited, and even fewer people recognise that

MASLD is also a significant risk factor

° Management plans for MASLD patients need
enhancement to ensure better awareness and mitigation
of HCC risk

. Patients with resolved HBV, MASLD, and alcoholic liver
disease at risk of fibrosis require emphasis on fibrosis
evaluation, which may be often overlooked

PREVENTION

. Surveillance relies on ultrasound and AFP, with limited
use of PIVKA-II which restricts more accurate and early
detection of HCC

° Immunotherapy reimbursement for
intermediate/advanced HCC cases has a
ACCESS TO TREATMENT one-time eligibility
° Patient advocacy involvement in reimbursement
decisions could be more active

EARLY
DETECTION/DIAGNOSIS

Early detection in high-risk adults remains inadequate. Without a comprehensive and
consistent approach to identifying at-risk individuals, many cases go undiagnosed until
advanced stages, leading to poorer patient outcomes and increased healthcare costs. A
major challenge in HCC surveillance is the lack of a unified national database for hepatitis
and HCC, hindering effective surveillance and timely interventions.

Table 7. HCC challenges in Thailand.

PATIENT JOURNEY STAGE CHALLENGE

. Insufficient updated knowledge among GPs,
particularly regarding the rising prevalence of metabolic
AWARENESS and toxic risk factors
Low awareness among the general population
Lack of continuity in government policy
. HBV Viral load is underutilised due to the budget
constraints of capitation reimbursement, restricting
access for high-risk patients needing hepatitis treatment
and HCC surveillance

PREVENTION

Early detection in high-risk adults is inadequate
Lack of a unified national database for hepatitis and
HCC, posing challenges for tracking and surveillance
° The HCC surveillance programme using ultrasound and
AFP is inadequate, especially in
resource-limited settings
° New blood-based biomarkers for HCC surveillance,
such as PIVKA II, which have the potential to improve
accessibility and accuracy at the national level, are
currently not included in policy agendas or
reimbursement programmes

EARLY
DETECTION/DIAGNOSIS

° Radiofrequency ablation for early stage cannot be
reimbursed under universal health coverage scheme

. Systemic therapy cannot be reimbursed for
advanced stages

ACCESS TO TREATMENT

In Thailand, HCC surveillance relies primarily on sonography and AFP. Ultrasound is
operator-dependent, and the country faces a shortage of trained sonographers, particularly
in rural areas. As a result, many patients struggle to access routine surveillance, delaying
diagnoses. The AFP biomarker, despite its widespread use, has limited sensitivity in
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early-stage HCC, further contributing to missed diagnoses [64]. Additionally, promising
digital algorithms for early detection, such as GAAD/GALAD, are neither reimbursed
nor integrated into the healthcare system. This, combined with limited diagnostic options,
exacerbates Thailand’s challenges in improving HCC surveillance and early intervention.

Recent cost-effectiveness analyses show that blood-based biomarker screening using
GAAD, GALAD, and PIVKA II +AFP outperforms the current US + AFP standard, improv-
ing early detection and survival [65]. Biomarker-based surveillance is also cost-effective
when conducted biannually [65].

Access to treatment is another concern. In Thailand, reimbursement for systemic
therapies and treatments such as Radiofrequency ablation for early-stage HCC is incon-
sistent and not always covered under the Universal Health Coverage or Social Security
Scheme [66]. As a result, only 7% of the population under the Civil Servant Medical Benefit
Scheme have access to these options, highlighting a significant gap in equitable treatment
accessibility [67].

A major obstacle in addressing HCC is low public awareness. HCC is not widely
recognised, and its risk factors are often underestimated, especially in rural areas where
health education is limited [68]. This leads to delayed medical consultation and diagno-
sis, with many cases identified at later stages when treatment is less effective and more
expensive (see Table 8) [68].

Table 8. HCC challenges in Vietnam.

PATIENT JOURNEY STAGE CHALLENGE

° Community awareness about HCC is significantly lower
compared to other diseases such as lung and
breast cancer
The risk of HCC is often underestimated
There is a disparity in awareness levels between urban
and rural areas

. Although HBV is included in the National
Immunisation Programme, some outreach communities
have no access to it

. HBYV and HCV tests are not yet widely recognised as
standard surveillance tools, resulting in limited testing
and missed opportunities for early detection

AWARENESS

PREVENTION

° Surveillance for HCC is not covered by national

health insurance

Lack of standardised surveillance guidelines
Insufficient healthcare workforce and infrastructure for
surveillance (i.e., technology, risk classification systems)

EARLY DETECTION

° There are challenges in accurate and timely diagnostics
DIAGNOSIS due to an imbalance in workforce distribution, limited
access to diagnostic technology, tools and services

° Advanced therapies are lacking due to regulatory and
insurance coverage limitations
Limited access to HCC treatment centres, with severe
and late-stage cases treated only in major hospitals

. Shortage of specialists and treatment centres in
provincial hospitals

ACCESS TO TREATMENT

Access to preventive measures like vaccination and testing is also limited. Although
HBYV vaccination is part of the National Immunisation Programme, its reach in rural and
underserved areas is inadequate [68]. Hepatitis C testing and treatment are not widely
integrated into the healthcare system, leaving many unaware of their infection and at risk
of developing HCC [69].
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Timely and accurate diagnosis of HCC is hindered by a shortage of trained profession-
als and diagnostic equipment, particularly in rural areas. Specialists are concentrated in
urban centres, delaying access for patients in remote regions. The limited availability of
advanced diagnostic technologies further complicates early detection.

Finally, access to advanced treatments for HCC is restricted by regulatory and insur-
ance barriers, and a lack of specialists in provincial hospitals [70]. As a result, patients
from rural areas travel long distances to major hospitals for treatment, further straining
the healthcare system. This inequitable resource distribution deepens disparities in health
outcomes across the country.

5. Actionable Recommendations for Hepatocellular Carcinoma
Surveillance and Management in the Asia Pacific

Using Japan’s HCC surveillance and management approach as a gold standard, local
experts proposed actionable solutions for specific challenges along the patient journey,
assigning implementation responsibilities to relevant agencies. These are summarised in
the tables below.

While all solutions are important, it is essential to adopt a stepwise approach, priori-
tising solutions with the greatest health and economic impact. Preventing hepatitis and
non-viral risk factors, such as MASLD, and expanding HCC surveillance are cost-effective
strategies that help prevent HCC or enable early treatment [62,65,71-73].

Effective HCC policy must also account for differences in resources, surveillance,
diagnostics, and access to curative treatment across health systems. For instance, where
efforts to expand and drive uptake of HCC surveillance are already underway, priority
should be given to identifying and eliminating implementation barriers, and addressing
any challenges associated with diagnosis and treatment access to maximise both health
outcomes and economic benefits.

These solutions, mapped to each health system’s specific challenges and resource
constraints, offer tangible benefits for diverse stakeholders. For policymakers, they provide
actionable insights and a clear framework to guide decision-making, allocate resources
effectively, and foster collaboration. For patients and communities, they enhance access
to timely detection, diagnosis, and treatment, improving quality of life and reducing the
financial strain of care. From an economic perspective, prioritising prevention and early
intervention can lower healthcare costs, boost workforce productivity, and contribute to
sustainable public health outcomes.

The Roadmap to Liver Cancer Control in Australia by the Cancer Council identified
Indigenous and CALD populations as high-risk groups for HCC, emphasising the dis-
proportionate burden of liver cancer within these communities and the need for targeted
interventions [74]. A co-designed, culturally appropriate approach using the “Double Dia-
mond” framework that actively involves these communities is crucial in creating healthcare
systems judged to be safe to approach and use, contributing to raising awareness and
preventing HCC (see Table 9) [75,76].

Despite the relatively high alcohol use in Australia, local evidence on alcohol-related
mortality is limited. However, given the harms caused by alcohol, a comprehensive
approach to reducing alcohol use is essential to lower the risk of alcohol-induced cirrhosis,
a key HCC contributor [77,78]. Additionally, expanding HBV and HCV surveillance and
ensuring timely diagnosis and treatment are also critical. For instance, early antiviral
therapy can significantly reduce HCC risk among individuals with chronic HBV [79].
Enhanced primary care education on the link between diabetes, obesity and HCC also
aligns with the Australian National Diabetes Strategy’s goal of promoting awareness and
earlier detection of diabetes through primary care providers [80].
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Current HCC surveillance primarily relies on ultrasound and AFP [28], but emerging
evidence in Thailand, the United Kingdom and China supports the incremental integration
of novel biomarkers such as PIVKA-II and digital algorithms like GAAD, which are cost-
effective and improve early detection [65,71,72]. Additionally, given the emergence of
MASLD as a leading HCC risk factor in Australia [81], the national surveillance programme
must evolve to include MASLD patients. To address the limitations of ultrasound accuracy,
particularly in obese patients, Al-based screening programmes for HCC can be considered
to reduce diagnostic variability and enhance the accuracy of HCC detection [82].

As per the Roadmap to Liver Cancer Control, experts recommend implementing a
national HCC surveillance programme in the next five years [74], similar to Japan and
South Korea. Japan’s national surveillance programme enables early detection in 68% of
HCC cases [19], which is critical, as early diagnosis allows curative treatments such as
surgical resection, liver transplantation, or ablation [83].

Once awareness, prevention and early detection are strengthened, the focus can shift
to ensuring equitable access to diagnosis and treatment. The Optimal Care Pathway for
HCC by Cancer Australia and the Cancer Council [84] supports the implementation of
the national Australian Cancer Plan to achieve equity, access, and cultural sensitivity. For
instance, improving access to multidisciplinary teams improves survival rates and uptake
of curative treatment by facilitating early specialist input, optimising treatment pathways,
and ensuring appropriate allocation of curative therapies [85,86]. Comprehensive cancer
care networks that integrate general practitioners, gastroenterologists, hepatologists, on-
cologists, and hepato-pancreato-biliary surgeons will also facilitate timely diagnosis and
treatment [84].

In India, efforts to improve awareness, prevention and early detection should be
prioritised over the next 12-24 months (see Table 10). To improve awareness, existing
counselling services should be scaled up by integrating them into broader health initiatives.
This includes training counsellors to incorporate integrated health priorities—such as pro-
moting behaviour change to combat obesity, alcohol consumption, and diabetes—into their
programmes, driving cost reduction while improving health outcomes [87].

Expanding counselling programmes could also align with behavioural change strate-
gies, as awareness alone is insufficient for long-term disease prevention, including con-
ditions associated with obesity and diabetes [88], which are HCC risk factors. Successful
public health interventions must go beyond awareness and incorporate behaviour-changing
strategies, achieved through such counsellor-led programmes and broader public cam-
paigns. While counsellors provide personalised support, large-scale campaigns using
social media, community outreach, and workplace education can ensure wider reach
and engagement.

For prevention, the National Viral Hepatitis Control Programme aims to ensure injec-
tion safety by formulating a policy to use Re-Use Prevention (RUP) syringes [36]. Scaling
up affordable RUP syringe use and safe injection practices supports the effective implemen-
tation of this policy and reduces the hepatitis transmission risks.

Additionally, addressing the social determinants of health—including access to pre-
ventive measures—is important in designing effective HBV interventions [89]. Health
authorities should ensure that affordable preventive services, such as vaccinations and
infection control practices, are accessible in both urban and rural areas.

Regarding early detection and diagnosis, refining surveillance by integrating novel
biomarkers like PIVKA-II and newer algorithms like GAAD can improve early detec-
tion [41]. Shifting from hospital-based imaging to community-based approaches using
blood markers and digital technologies could be an effective solution for reaching at-
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risk populations [41]. Such advancements could significantly improve the precision and
timeliness of HCC diagnosis. [62,65,71-73].

Table 9. Overview of recommendations for addressing HCC key challenges in Australia.

PATIENT JOURNEY RESPONSIBLE
STAGE CHALLENGE POTENTIAL SOLUTION(S) AGENCY/DEPARTMENT
Needs of indigenous and
culturally and linguistically Implement community co-design
AWARENESS diverse (CALD) groups are in.itiatives, leveraging the “Double
not addressed Diamond” framework
High prevalence of diabetes and Enhance primary care education
obesity risk factors
Introduce alcohol control policies,
incl. advertising regulations and
minimum pricing
High alcohol consumption rates Implement “sugar” tax policies
Viral hepatitis is not always Solutions should align with national
PREVENTION
o diagnosed and treated in a HCV, HBV, obesity, and diabetes
timely manner strategies, the 2023 Roadmap to
Liver Cancer Control (2-, 5-, and
10-year goals), and the Australian
Cancer Plan
Expand comprehensive surveillance
for HCV/HBV in all
at-risk populations
Expand ultrasound
. surveillance programmes
iﬁ?ggirgglsiii/e;sl’lzice services Introduce blood-based biomarker
. testsi.e., GAAD/GALAD
EARLY and primary care . i
. . S Implement risk stratification tools
DETECTION diagnosis capabilities . -
RSP Strengthen primary care capacity to
Limitations in ultrasound . . . .
. diagnose liver disease and establish
accuracy for obese patients
referral pathways
Launch a national surveillance
programme for high-risk groups,
incl. individuals with cirrhosis .
and HBV . Government (national,
jurisdictional
Optimise cost-effectiveness ]c l;ﬁzeicc(l)?;acill)
measures to improve access to
diagnostic modalities (MRI/CT)
and patient support services
Suboptimal access to MRI/CT Secu}re funchr}g through the Medical
for accurate diagnosis Services Advisory Committee to
DIAGNOSIS . . enable access to diagnostics
Patient support services could .
Develop a comprehensive
be better .
surveillance strategy
Expand the role of liver
specialist nurses
Establish patient support lines and
navigation services
Implement a national Australian
cancer plan
Improve access to
Geographical and multidisciplinary teams
) . o Develop comprehensive cancer
equity-related disparities care networks
ACCESS TO Lack of funded 2nd-line Increase reimbursement and
TREATMENT systemic therapies

Lack of management of HCC by
non-oncologists

funding for second-line

systemic therapies

Ensure that all solutions align with
the 2023 HCC Surveillance
Guidelines and Optimal

Care Pathways
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Table 10. Overview of recommendations for addressing HCC key challenges in India.
PATIENT JOURNEY RESPONSIBLE
STAGE CHALLENGE POTENTIAL SOLUTION(S) AGENCY/DEPARTMENT
Lack of effective
communication to scale up .
awareness [38] Scale up the existing counselling Commumty health.centre,
O . . - . led by a Chief Medical
Despite high awareness of the services (integrated for efficiency) to .
] . . R Officer at the block level,
risks, behavioural change include counsellors trained to .
AWARENESS . . - operating under the
remains a challenge, with address integrated health N
. . N . jurisdiction of the
persistently high prevalence of priorities/programmes, driving districtlevel
diabetes, obesity-related risk efficiency and cost reduction - .
: health administration
factors, and excessive alcohol
consumption [39]
. . S National Viral Hepatitis
Continue scaling up injection safety -
rojects at a national level [42] Management Unit [42]
Lack of affordable RUP (Re-Use proj . Community health centre,
) - Ensure a more sustained supply of . .
Prevention syringes) [40] HCV therapy by extendin led by a Chief Medical
PREVENTION Large geographic diversity with erapy by exencing Officer at the block level,
e OO . treatment availability beyond just a .
difficulties in reaching isolated . . operating under the
. . month, incorporating lessons NI
and disadvantaged patients [37] jurisdiction of the
learned from the o
COVID-19 pandemic district-level
health administration
EARLY HCC surveillance is neither Ref.me HC.C survelllar}ce strategies -
. . by integrating novel biomarkers like Ministry of Health and
DETECTION well-organised nor universally . .
DIAGNOSIS practised [41] PIVKA II, and newer algorithms Family Welfare
like GAAD/GALAD [41]
Work with government to develop
Many treatment modalities are sustainable financial models for
ACCESS TO not accessible or affordable for a affordable care Ministry of Health and
TREATMENT significant portion of the patient Develop incentives to enable an Family Welfare

population [35]

attractive treatment research and

development (R&D) environment

After improving awareness, prevention and early detection, the final challenge is
ensuring that HCC treatments are accessible and affordable. Key recommendations include
working with the government to develop sustainable financial models that ensure the
affordability of life-saving treatments for HCC, such as liver transplantation and advanced
chemotherapy. These include blending financing, which is the strategic use of development
funds, such as those from government aid and philanthropic sources, to catalyse and
mobilise private capital [13]. Blended financing has successfully augmented domestic
financing and scaled up hepatitis health programmes [13]. Similar models can be explored
for HCC.

Incentives for research and development (R&D) through government partnerships
are essential for creating an attractive treatment R&D environment. For instance, the
U.S. Cancer Moonshot Initiative, which accelerates research by providing funding and
fostering public-private partnerships, has facilitated breakthroughs in immunotherapy and
new precision medicine [90]. India has launched a similar initiative with the support of
the U.S. In 2025, the U.S. FDA’s Oncology Centre of Excellence will visit India to set up
collaborations under ‘Project Asha’ [91]. This partnership will focus on capacity-building,
clinical trials, regulatory expertise, and increasing cancer clinical trial access [91].

In terms of awareness, implementing advocacy programmes targeting policymak-
ers and healthcare professionals outside of hepatology and gastroenterology is key (see
Table 11). Nationwide awareness campaigns can be launched to educate primary care
physicians, laboratory personnel, and high-risk populations about HCC risks, early signs,
and the importance of timely surveillance [45]. Additionally, strengthening Malaysia’s
national cancer registry will provide more accurate data to inform public health initiatives
and resource allocation.

For prevention, integrating HCC risk factor assessments into existing noncommuni-
cable disease surveillance programmes will allow for earlier intervention. By embedding
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liver disease surveillance and stratification, particularly for HBV, HCV and MASLD, into
routine healthcare visits, primary care providers can detect and manage risk factors before
they progress to liver cancer. This strategy aligns with Malaysia’s existing public health
infrastructure and can be scaled efficiently by leveraging digital health tools and electronic
medical records.

With early detection being critical to improving survival rates, the establishment of
surveillance programmes to identify high-risk individuals and ensure timely referrals is
essential. This can be achieved by integrating electronic medical records that flag patients
with known HCC risk factors, prompting physicians to conduct necessary surveillance. Ad-
ditionally, expanding access to non-invasive surveillance modalities in tertiary centres and
primary healthcare settings will help detect liver cancer at an earlier, more treatable stage.

Regarding diagnosis and access to treatment, strengthening multidisciplinary team
approaches is crucial. Establishing minimum requirements using the Extension for Com-
munity Healthcare Outcomes model, which includes virtual multidisciplinary teams with
interventional radiologists, gastroenterologists, hepatologists, and oncologists, will im-
prove diagnostic accuracy and streamline treatment planning. Moreover, advocating for
a value-based approach to healthcare where treatments are selected based on their effec-
tiveness, cost, and accessibility, can help policymakers prioritise investments. Similarly,
establishing a structured framework to enhance patient group participation in reimburse-
ment decision-making, increasing awareness of the economic and social aspects of HCC,
and advocating for a stronger patient voice in treatment reimbursement policies can help
improve overall access to treatment.

Table 11. Overview of recommendations for addressing HCC key challenges in Malaysia.

PATIENT JOURNEY RESPONSIBLE
STAGE CHALLENGE POTENTIAL SOLUTION(S) AGENCY/DEPARTMENT
Low awareness among HCPs
outside of hepat.ologlsts and Implement HCC advocacy
gastroenterologists -
Low awareness among programmes targeting
otential at-risk patients, with a policymakers, healthcare
AWARENESS Eee d to better i depnti fy W’ho falls pFofes'sionals‘, lab professionals and o Ministry of Health
into high-risk categories hlgh-rlsﬁ( P aEents ional
Low awareness among Stre':ngt en the national cancer
laboratory personnel about the registry
availability of relevant tests
I;acctl;r(;f(secgeelrjllg\% fI(_)IrCI\{/CC risk Integrate HCC risk factor
o ¢ ¢ assessments into existin
PREVENTION MASLD, and alcohol-related noncommunicable diseagse ° Ministry of Health
liver conditions) to prevent .
progression to HCC surveillance programmes
Establish optimal HCC surveillance
EARLY Lack of HCC surveillance for programmes for high-risk
DETECTION early detection of individuals and ensure timely ° Ministry of Health
high-risk groups referrals, potentially integrating
electronic medical records
Diagnoses and management are
not conducted within a . . .
multidisciplinary team setting, Establish minimum requirements
hindering access to care using the Extension for Community
and treatment Healthcare Outcomes model,
Access to a multidisciplinar including virtual multidisciplinary
DIAGNOSIS team approach needs}’zo be y teams comprising interventional
t thened (e.g., virtual radiologists, gastroenterologists,
fnflrtli%ii s?:?;li n(aerg ¢ (:al:nua hepatologists, hepatobiliary . Ministry of Health
discussion, to physically refer if surgeons and oncologists
there is a definitive Advocate for a value-based
management plan) approach using a template model to
Lack of 4 guide policymakers in accessing
ACCESS TO ack of access to evidence-based treatments
TREATMENT evidence-based treatment

options for patients
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For awareness, the priority is to expand existing public awareness campaigns led by
the Korean Liver Cancer Association (see Table 12). While there have been efforts to inform
the public, these programmes can be optimised to target high-risk individuals and promote
early detection. Cost-effective strategies such as media campaigns, community outreach,
and integrating awareness into primary care settings can quickly and effectively reach a
large population, including high-risk groups [92]. This approach, which builds on existing
frameworks, ensures maximum impact without substantial financial investments.

In terms of prevention, South Korea has laid a strong foundation with its 2017 national
HCV surveillance programme [21], further updated in 2024 to expand coverage and im-
prove early identification [93]. By further strengthening and implementing this updated
policy, South Korea can achieve better health outcomes and generate significant economic
savings.

For early detection, the national HCC guidelines should be updated to reflect emerging
evidence on multi-biomarker approaches for early diagnosis. Current guidelines rely
solely on AFP and PIVKA II, which have limitations, especially in detecting early-stage
HCC [53,54]. Incorporating additional biomarkers, such as AFP-L3, and using them in
combination could significantly enhance early detection [21]. This solution is feasible and
cost-effective, as advancements in biomarker research allow guideline updates within the
next 12 to 24 months with minimal additional costs.

Table 12. Overview of recommendations for addressing HCC key challenges in South Korea.

PATIENT JOURNEY RESPONSIBLE
STAGE CHALLENGE POTENTIAL SOLUTION(S) AGENCY/DEPARTMENT
. Leverage existing awareness
Limited public awareness programmes led by.th.e Korean .
AWARENESS activities related to HCC Liver Cancer Association Ministry of Health
revention and earlv detection Introduce targeted government and Welfare
P y initiatives to enhance public
knowledge and engagement
Before the national HCV Implement a new national
surveillance programme, many p . . Ministry of Health
opportunities for early surveillance policy/programme for and Welfare
PREVENTION . . . HCV, launched in 2024 to ensure .
intervention were missed. . . Korea Disease Control and
] . - wider coverage and early detection .
While detection has improved . Prevention Agency
since its launch, gaps persist of HCC risk factors
Current HCC surveillance . Sa
EARLY DETEC guidelines rely on AFP as the Update national HC c gu.ldelmes to -
- only biomarker, which may incorporate emerging evidence on Ministry of Health and
TION/DIAGNOSIS limit the accuralc of earl multi-biomarker approaches and Welfare
detection Y y improve early detection rates
Expand reimbursement policies
through collaborative efforts .
ACCESS TO Limited reimbursement options involving the National Health E:E?;:;H;T‘fie
hinder patient access to Insurance Service, government ..
TREATMENT ’
essential HCC treatments agencies, pharmaceutical I;fllgls\t]g’f:jeHealth

companies, and academic societies
to enhance treatment accessibility

While the solutions for awareness, prevention, and early detection are immediate and
cost-effective, diagnosis and access to treatment will require more systemic changes and
may take longer to implement. In particular, expanding reimbursement policies to improve
patient access to essential HCC treatments is critical and will require close collaboration
between the National Health Insurance Service, government agencies, pharmaceutical
companies, and academic societies. Although this will require more time and coordination,
these changes are essential to ensure equitable access to timely and effective treatments.

In Taiwan, a more targeted and proactive approach to health communication is needed
to improve awareness of the importance of regular screening and early intervention (see
Table 13). Digital platforms such as mobile applications can provide personalised education.
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Workplace-based health checkups and educational outreach would further enhance en-
gagement, especially among working-age individuals who may not actively seek medical
attention®. Cross-agency collaboration through standardised data-sharing platforms, such
as Fast Healthcare Interoperability Resources systems, can facilitate more effective public
health messaging and outreach, ensuring that at-risk populations receive the information
necessary to make informed healthcare decisions [94].

Expanding prevention efforts is also critical. While Taiwan has made notable progress
in eliminating hepatitis-related HCC, addressing metabolic and lifestyle-related risk factors
is needed. A comprehensive metabolic syndrome management initiative that promotes ex-
ercise, dietary modifications, and proactive risk assessment would help mitigate these risks.
Digital engagement through social media and gamified health education programmes could
encourage participation in preventive measures, making health literacy more accessible
and interactive [95]. Additionally, integrating predictive risk models into routine healthcare
checkups would enable earlier identification of high-risk individuals and more tailored
prevention strategies [96]. Encouraging insurers to offer incentives for preventive health be-
haviours, such as reduced premiums for those actively engaging in lifestyle modifications,
could further support a culture of long-term health awareness and disease prevention.

Table 13. Overview of recommendations for addressing HCC key challenges in Taiwan.

PATIENT JOURNEY
STAGE

RESPONSIBLE

CHALLENGE AGENCY/DEPARTMENT

POTENTIAL SOLUTION(S)

AWARENESS

. Deliver personalised health
education via mobile apps, focusing
on what patients should do rather
than what they should avoid
. Utilise social media to disseminate
health information
Health Promotion

Awareness that chronic
hepatitis is a risk factor for HCC
remains limited, and even fewer
people recognise that MASLD is
also a significant risk factor

. Introduce gamification strategies, .

i.e., incentivised health education
videos that reward users with points
Provide health information and
checkups through workplaces
Enable cross-department data
sharing (between Health Promotion
Administration and National Health
Insurance Administration) using
standardised Fast Healthcare
Interoperability Resources systems
while ensuring privacy protection

Administration (Ministry of
Health and Welfare)
Ministry of Labor, Ministry
of Defence, Ministry

of Education

PREVENTION

Management plans for MASLD
patients need enhancement to
ensure better awareness and
mitigation of HCC risk
Patients with resolved HBYV,
MASLD, and alcoholic liver
disease at risk of fibrosis require
emphasis on fibrosis evaluation

Introduce a comprehensive
metabolic syndrome management
plan or campaign, targeted at
lifestyle interventions to reduce
risk factors

Develop predictive risk models for
at-risk MASLD patients

Promote health through exercise
programmes and gym initiatives
Encourage social engagement
through health-related activities
Offer spill-over insurance (i.e.,
policies that reward healthier
lifestyle changes with reduced
premiums) to promote

healthier lifestyles

Health Promotion
Administration (Ministry of
Health and Welfare)
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Table 13. Cont.
PATIENT JOURNEY RESPONSIBLE
STAGE CHALLENGE POTENTIAL SOLUTION(S) AGENCY/DEPARTMENT
Implement targeted surveillance for
cardiometabolic risk factors rather
. . than general
Surveillance relies on population surveillance
EARLY DETEC- ultrasound and AFP, with Enable the wider use of PIVKA-II National Health Insurance
TION/DIAGNOSIS limited use of PIVKA-II which for timelv diagnosis by developin Administration (Ministry of

restricts more accurate and . [y c1ag] y ping Health and Welfare)

early detection of HCC a h1.gh.-rlsk patient calculator to
optimise ultrasound, AFP, and
PIVKA-II surveillance for
cost-effective resource allocation.
Expand immunotherapy
reimbursement beyond one-time
eligibility to ensure sustained access
to treatment
Establish a structured framework to

. enhance patient group participation

Imrflunother.apy reimbursement in reimblljrsemer;gt de(I:_)isI:i’on-m}a)king, Taiwan’s Food and Drug

for intermediate/advanced . . P . X L.

HCC cases has a particularly in identifying Administration (Ministry of

ACCESS TO . S treatments that should be Health and Welfare)
TREATMENT one-time eligibility considered for reimbursement National Health Insurance

Patient advocacy involvement
in reimbursement decisions
could be more active

Increase awareness and engagement

of patient groups to educate

Administration (Ministry of
Health and Welfare)

policymakers, regulatory bodies
and healthcare payers on the
economic and social impact of HCC,
emphasising the importance of
including patient perspectives in
reimbursement decisions

Enhancing early detection and surveillance adherence is key to identifying HCC at
more treatable stages. Improving risk stratification through a high-risk patient calculator,
combining ultrasound, AFP and PIVKA-II, could help with resource allocation and ensure
early detection of high-risk individuals. Recent research indicates that integrating the
GAAD algorithm (gender, age, AFP, and PIVKA-II) into surveillance strategies may enhance
detection accuracy and clinical effectiveness [64,65,97]. Additionally, a cost-effectiveness
analysis is currently underway in Taiwan to determine the optimal surveillance strategy
that balances cost and early detection benefits, further emphasising the need to optimise
HCC surveillance for high-risk populations.

While diagnosis and access to treatment are crucial areas for long-term consideration,
they require greater financial investment and regulatory changes. In the future, efforts to
improve access to advanced diagnostic tools and systemic therapies and enhance patient
advocacy in reimbursement decisions can be explored. Addressing limited reimbursement
policies for immunotherapy and systemic treatments could help ensure that patients diag-
nosed at later stages have broader access to life-extending therapies. Similarly, establishing
a structured framework to enhance patient group participation in reimbursement decision-
making, increase awareness of economic and social aspects of HCC, and advocate for a
stronger patient voice in treatment reimbursement policies can help to improve overall
access to treatment.

At the awareness stage, addressing knowledge gaps among GPs and the younger
population is crucial, especially with the shift in HCC causes towards metabolic and toxic
risk factors in Thailand (see Table 14). Training programmes should be implemented in
medical schools to educate young healthcare professionals, ensuring they can identify risk
factors early. Expanding public awareness through social media campaigns is also essential
to inform the younger population about risk factors and prevention. At the 2024 HCC APAC
Policy Forum, hosted by the APAC Liver Disease Alliance, there was a strong emphasis on
peer-to-peer advocacy, public awareness campaigns, and improved access to information to
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empower patients in making informed decisions [17]. A consistent government policy on
HCC awareness could further enhance these efforts. This comprehensive approach could
improve early detection, prevent disease progression, and reduce costs associated with
advanced-stage treatments and hospitalisations.

In prevention, full reimbursement for HBV viral load testing is essential to ensuring
patient access to treatment and reducing HCC incidence [17]. Increasing the number
of hepatitis-related clinics, particularly at the local and community levels, would help
address regional healthcare disparities and ensure high-risk individuals receive timely care.
Encouraging routine surveillance can help identify early liver damage before it progresses
to cancer. Through increased training, GPs would be able to recognise at-risk patients
and implement preventive measures. By enhancing prevention and surveillance efforts,
Thailand can reduce HCC rates and avoid the higher healthcare costs associated with
advanced-stage liver cancer.

Table 14. Overview of recommendations for addressing HCC key challenges in Thailand.

PATIENT JOURNEY RESPONSIBLE
STAGE CHALLENGE POTENTIAL SOLUTION(S) AGENCY/DEPARTMENT
Insufficient updated knowledge .. . Department of Disease
. Implement training programmes in
among GPs, particularly . Control and Department of
A .. medical schools to educate . . ..
regarding the rising prevalence Medical Services, Ministry
- : young HCPs -
of metabolic and toxic Drive HCC tional of Public Health
AWARENESS risk factors nve asa nationa of Thailand
healthcare priority .
Low awareness among the . . Thai Health
. Develop segmented social media
general population : . . Government
. campaigns combined with health ) .
Lack of continuity in . - Consortium of Thai
. education curriculum reform .
government policy Medical Schools
HBV Viral load is underutilised Optimise HBV Viral load budget in Government cabinet
due' ttot'the bgd%)et cons’cr""tlnts of Universal Health Department of Disease
capitation rermbursement, Coverage reimbursement Control, Ministry of Public
PREVENTION -y : : ’
restricting access for hlgh'rISk Increase hepatitis-related clinics Health of Thailand
patients needing hepatltls. nationwide at local/community National Health
treatment and HCC surveillance level to address regional disparities Security Office
Encourage surveillance in adults
Enhance the capacity of healthcare
facilities to provide accurate
Early detection in high-risk diagnosis and effective treatment
adults is inadequate Establish a structured system for
Lack of a unified national laboratory testing and patient
database for hepatitis and HCC, referral pathways
posing challenges for tracking Emphasise greater focus on
and surveillance high-risk groups, such as cirrhosis
The HCC surveillance patients, for
programme using ultrasound surveillance programmes Department of Medical
EARLY DETEC- and AFP is inadequate, Develop a unified comprehensive Services, Service plan,
TION/DIAGNOSIS especially in database for hepatitis and HCC to Ministry of Public Health
resource-limited settings support early detection of Thailand
New blood-based biomarkers Conduct a health technology
for HCC surveillance, such as assessment of new blood-based
PIVKA II, which may enhance biomarkers for inclusion in national
accessibility and accuracy, are surveillance programmes
not included in the policy If the assessment demonstrates
agenda and cost-effectiveness, reimburse new
reimbursement programmes blood-based biomarkers for use in
surveillance programmes,
integrating both prevention and
promotion strategies
Improve benefits in universal health
. . coverage scheme
Radiofrequency ablation for Include ablation needles in National List of
early stage cannot be reimbursement in the universal Essential Medicines
ACCESS TO reimbursed under the universal .
health coverage scheme National Health
TREATMENT health coverage scheme . . : :
Systemic therapy cannot be Include systemic therapies under Security Office
y the universal health coverage Social Security Office

reimbursed for advanced stages

scheme to increase access to care for
advanced-stage HCC patients
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For early detection, expanding the use of novel biomarkers in surveillance programmes
could improve the HCC detection accuracy at earlier stages, allowing for curative treat-
ments like surgery or liver transplantation, which are more cost-effective than treating
advanced-stage HCC. At the 2024 HCC APAC Policy Forum, the concept of liquid biopsies
was introduced, which combines biomarkers such as PIVKA II and AFP-L3 with AFP
and patient risk factors [17]. Models like the GALAD and AFP algorithms have shown
promising results in early HCC detection. A study demonstrated that the GALAD score
had a sensitivity of 70% and a specificity of over 90% for detecting early-stage HCC in
a prospective, multicentre cohort [98]. The GAAD algorithm also demonstrates strong
diagnostic performance, achieving an accuracy of 94.8% for all-stage HCC patients with
chronic liver disease [99].

Combining biomarkers with clinical data could significantly enhance HCC surveillance
and improve early detection. A comprehensive national database would also support
better tracking of high-risk populations and provide data that could help shape effective
prevention and treatment strategies [17]. Additionally, increasing access to surveillance
programmes at the local and community levels would help ensure that high-risk individuals
receive timely care.

Addressing diagnostic and access to treatment challenges in Thailand requires col-
laborative solutions, along with significant time and resources. Despite these challenges,
Thailand has made significant progress through the Ministry of Public Health’s (MoPH)
comprehensive efforts to enhance early detection and improve access to care. To promote
early diagnosis, HBV and HCV screening programmes have been implemented, focusing
on high-risk groups and individuals born before 1992, who missed hepatitis B vaccination
prior to the national immunisation programme. Patients testing positive receive viral
load testing, and patients diagnosed with HBV or HCV are treated according to national
guidelines to ensure timely care.

The MoPH is also expanding public health insurance coverage and healthcare in-
frastructure. A nationwide laboratory testing and patient referral system is now in place,
including hepatitis clinics at secondary care hospitals. Over 60% of GPs have completed
online training to improve referrals.

To further improve diagnosis and treatment, reimbursement policies should cover
diagnostic tests and treatments like radiofrequency ablation and systemic therapies, under
the Universal Health Coverage scheme. Government support for affordable surveillance
and treatment, along with reimbursement assistance for price-sensitive patients, would
also help improve early diagnosis and timely access to care.

Improving public awareness is a high priority and can be achieved through tailored
campaigns targeting different population groups, using channels like social media, community
health centres, and local institutions (see Table 15). These efforts can help educate the public
about the risks of HCC, particularly the connections with HBV, HCV and non-viral risk factors
such as MASLD. By raising awareness, individuals are more likely to seek early surveillance
and medical consultations, thereby reducing the burden of advanced-stage diagnoses.

In terms of prevention, expanding HBV vaccination coverage to underserved com-
munities and promoting routine HCV testing are essential. A national policy on HCC
prevention, supported by funding from organisations, would help strengthen these efforts.

Early detection is equally vital. Research into the cost-effectiveness of HCC surveil-
lance programmes will demonstrate the value of driving the uptake of regular surveillance.
Establishing standardised surveillance guidelines and enhancing healthcare infrastructure
will allow for the early detection of HCC, which significantly increases treatment success
rates and reduces overall healthcare costs. Additionally, the adoption of a national HCC
surveillance programme that combines the use of AFP and PIVKA-II, alongside diagnostic
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algorithms like GAAD, would be both cost-effective and practical in the short term. This
phased approach ensures a more gradual implementation, with the potential for greater
success in early detection and better patient outcomes. Regular assessments of emerging
biomarkers and diagnostic technologies can also be conducted to align with the latest
scientific advancements. In addition, there should also be an inclusion of HCC surveil-
lance and surveillance services within the national health insurance scheme. This would
facilitate early detection, prevent the progression of the disease, and reduce long-term

healthcare costs.

Table 15. Overview of recommendations for addressing HCC key challenges in Vietnam.

PATIENT JOURNEY RESPONSIBLE
STAGE CHALLENGE POTENTIAL SOLUTION(S) AGENCY/DEPARTMENT
Community awareness about
HCC is significantly lower Enhance community awareness
compared to lung and through tailored approaches Ministry of Health
breast cancer targeting different population Provincial health
AWARENESS The risk of HCC is often groups via social media, primary department
underestimated healthcare centres, and local Commune health
There is a disparity in community institutions such department
awareness levels between urban as wards
and rural areas
Although HBV is included in DeveloP a nfmonal. policy on I_.ICC
2 L prevention, including vaccination
the National Immunisation .
and HBV/HCYV testing
Programme, some outreach : I .
communities have no access Call for funding from organisations Centres for Disease Control
PREVENTION fo it to expand HBV vaccination and Prevention under the
HBV and HCV tests are not yet outreach in under§erved Ministry of Health
. . . communities and integrate HBV
widely considered as universal - .
’ and HCV testing as universal
surveillance tests surveillance measures
Surveillance for HCC is not Research the cost-effectiveness of
covered by NHI surveillance programmes
Lack of standardised Prog -
- Sy Develop surveillance guidelines
EARLY surveillance guidelines with clear recommendations ini
DETECTION Insulfficient healthcare . 1 Ministry of Health
. Implement capacity-building
workforce and infrastructure for R
. . initiatives to enhance the
surveillance (i.e., technology,
. P healthcare workforce
risk classification systems)
Focus capacity-building initiatives
There are challenges in accurate ?I?Cﬁiﬁmﬁﬁ;i;ggﬁgs%c;z%mse'
DIAGNOSIS and timely diagnostics due to &L T .
. . MRI capabilities Ministry of Health
an imbalance in . ) . .
L Provide free diagnostic testing
workforce distribution
through government
reimbursement programmes
Update HCC treatment
guidelines regularly
Advanced therapies are lacking Increase government subsidies to
due to regulatory and insurance enhance access to treatment at
coverage limitations lower-level hospitals, including
Limited access to HCC provincial healthcare facilities
ACCESS TO treatment centres, with severe Explore sustainable reimbursement .
TREATMENT and late-stage cases treated only mechanisms to ensure long-term Ministry of Health

in major hospitals
Shortage of specialists and
treatment centres in
provincial hospitals

accessibility of

innovative treatments
Implement capacity-building
programmes to strengthen the
healthcare workforce and
address shortages

While solutions for diagnosis and treatment access are equally important, they are

better addressed in the long term, as they require more resources. The shortage of trained
specialists, diagnostic tools, and access to advanced treatment centres is a critical barrier that
will take time to resolve. Nonetheless, the expansion of diagnostic capacity, particularly
in rural areas, and the integration of more sophisticated diagnostic technologies will
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be necessary. Over time, the healthcare system should focus on enhancing diagnostic
accuracy and increasing access to curative treatment options through increased sustainable
reimbursement, which will further improve patient outcomes and reduce the economic
burden on the system.

6. Turning Roadmaps into Action for Hepatocellular Carcinoma
Surveillance and Management in the Asia Pacific

This policy article has highlighted the pressing need for a comprehensive and targeted
response to HCC surveillance and management across the APAC region. Implementing
the proposed recommendations requires dedicated efforts to secure necessary resources,
ensuring sustainable and scalable solutions tailored to the unique needs of each health-
care system.

Effective collaboration among governments, healthcare providers, industry stake-
holders, and patient advocacy groups is critical to driving meaningful progress. A united
approach will help harmonise policies, leverage collective expertise, and optimise resource
allocation to address the challenges associated with HCC surveillance and management.
Aligning efforts with national health priorities will pave the way for impactful and sustain-
able change.

To translate national HCC roadmaps into tangible outcomes, stakeholders must move
from planning to decisive action. Establishing clear governance structures, setting measur-
able targets, and implementing robust monitoring mechanisms will be key. Transparent
progress tracking will enable stakeholders to evaluate the effectiveness of implemented
strategies and ensure continuous refinement and improvement.

However, results will not appear overnight, as seen in Japan’s experience. Effective
implementation requires sustained leadership and adaptability. Initial surges in detection
may strain testing and treatment capacity, but long-term success depends on incremen-
tal improvements. Policymakers should anticipate these challenges and align resources
accordingly to ensure a sustainable impact.

The ambition for APAC is to achieve significant advancements in HCC surveillance,
diagnosis, and management, ultimately reducing mortality rates and improving quality
of life. Drawing inspiration from world-leading models, such as Japan’s comprehensive
approach to tackling HCC, can provide valuable insights for the region.

With a shared commitment and sustained engagement, each health system in the
APAC region can make significant strides in reducing the burden of HCC, enhancing patient
outcomes, and achieving long-term health and economic benefits. Establishing expert
committees at the national level, involving all relevant stakeholders, will be instrumental
in steering planning and implementation efforts effectively within each health system.

As HCC continues to pose a growing public health challenge, the urgency to act cannot
be overstated. Every stakeholder in the ecosystem, from Ministries of Health, policymakers
and funders, industry and providers, or physicians, caregivers and patients, has something
to offer and something to gain. Through collective efforts, the region can move closer to
a future where early detection, timely treatment, and comprehensive care are accessible
to all.

7. Conclusions

Addressing HCC in the Asia-Pacific requires urgent, tailored action. These roadmaps
present clear, evidence-based recommendations-rooted in regional insights and proven
models-that each health system can adapt to its unique context. Prioritising awareness, pre-
vention, advanced surveillance, and equitable treatment access will significantly improve
patient outcomes and reduce economic burden.
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Success depends on committed collaboration among policymakers, healthcare
providers, and stakeholders, supported by clear governance and measurable targets. By
moving swiftly from planning to implementation, the region can ensure that early detection
and timely treatment are accessible to all, ultimately transforming the future of HCC care.
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Abbreviations

AFP Alpha-Fetoprotein

AFP-L3 Lectin-reactive Fraction of Alpha-fetoprotein
APAC Asia Pacific

CALD Culturally And Linguistically Diverse

CT Computed Tomography

GAAD Gender, Age, AFP, and Des-gamma carboxy-prothrombin (DCP)
GALAD Gender, Age, AFP-L3, AFP, and Des-gamma carboxy-prothrombin (DCP)

GP General Practitioner

HBV Hepatitis B Virus

HCC Hepatocellular Carcinoma

HCP Healthcare Professional

HCV Hepatitis C Virus

MASLD  Metabolic Dysfunction-associated Steatotic Liver Disease
MRI Magnetic Resonance Imaging

PIVKA-II  Protein Induced by Vitamin K Absence or Antagonist-II
UsD United States Dollar

References

1.  Llovet, ].M.; Kelley, RK,; Villanueva, A.; Singaal, A.G.; Pikarsky, E.; Roayaie, S.; Riccardo, L.; Koike, K.; Zucman-Rossi, J.;
Finn, R.S. Hepatocellular carcinoma. Nature 2021, 7, 10. [CrossRef]

2. Kim, D.Y. Changing etiology and epidemiology of hepatocellular carcinoma: Asia and worldwide. . Liver Cancer 2024, 24, 62-70.
[CrossRef] [PubMed]

3.  Rayapati, D.; McGlynn, K.A.; Groopman, J.D.; Kim, A.K. Environmental exposures and the risk of hepatocellular carcinoma.
Hepatol. Commun. 2025, 9, e0627. [CrossRef] [PubMed]

4.  New MASLD Nomenclature | AASLD. Available online: https://www.aasld.org/new-masld-nomenclature (accessed on
27 February 2025).

5. Liver Cancer Statistics. Available online: https://www.wcrf.org/preventing-cancer/cancer-statistics /liver-cancer-statistics /
(accessed on 28 January 2025).

6. Liu, Y; Liu, L. Changes in the Epidemiology of Hepatocellular Carcinoma in Asia. Cancers 2022, 14, 4473. [CrossRef]

7. Suresh, D.; Srinivas, A.N.; Kumar, D.P. Etiology of Hepatocellular Carcinoma: Special Focus on Fatty Liver Disease. Front. Oncol.
2020, 10, 601710. [CrossRef]

8. Danpanichkul, P; Suparan, K.; Sukphutanan, B.; Kaeosri, C.; Tothanarungroj, P; Sirimangklanurak, S.; Kalligeros, M.;
Polpichai, N.; Pang, Y.; Wijarnpreecha, K.; et al. Changes in the epidemiological trends of primary liver cancer in the Asia-Pacific
region. Sci. Rep. 2024, 14, 19544. [CrossRef]

9.  What Is Driving Global Obesity Trends? Globalization or “Modernization”? | Globalization and Health | Full Text. Available
online: https://globalizationandhealth.biomedcentral.com/articles /10.1186/512992-019-0457-y (accessed on 24 January 2025).

10. Landmark Study Launched to Detect Liver Cancer Early in Singapore. Available online: https://www.duke-nus.edu.sg/
newshub/media-releases/landmark-study-to-detect-liver-cancer-early (accessed on 24 January 2025).

11. Cao, M.-D.; Liu, C.-C.; Wang, H.; Lei, L.; Cao, M.; Wang, Y.; Li, H.; Yan, X.-X,; Li, Y.-].; Wang, X; et al. The population-level
economic burden of liver cancer in China, 2019-2030: Prevalence-based estimations from a societal perspective. Cost Eff. Resour.
Alloc. CE 2022, 20, 36. [CrossRef]

12.  Chan, Y.-T.; Zhang, C.; Wu, J.; Lu, P,; Xu, L.; Yuan, H.; Feng, Y.; Chen, Z.-S.; Wang, N. Biomarkers for diagnosis and therapeutic
options in hepatocellular carcinoma. Mol. Cancer 2024, 23, 189. [CrossRef]

13.  APAC Liver Disease Alliance. Hepatitis and HCC Elimination in APAC_White Paper. Available online: https:/ /netorgft1779873

.sharepoint.com/sites/VistaHealthfullteam /Shared %20Documents /General / VH_Projects /127%20D-Health%20Consulting /
127005%20HCC%20Policy%20Paper/10_Working%20documents /99.%20References %20and %20past%20projects / Hepatitis %
20and%20HCC%20Elimination%20in%20APAC_White%20Paper.pdf?CT=1734844242047&OR=ItemsView  (accessed on
25 January 2025).


https://doi.org/10.1038/s41572-024-00500-6
https://doi.org/10.17998/jlc.2024.03.13
https://www.ncbi.nlm.nih.gov/pubmed/38523466
https://doi.org/10.1097/HC9.0000000000000627
https://www.ncbi.nlm.nih.gov/pubmed/39813595
https://www.aasld.org/new-masld-nomenclature
https://www.wcrf.org/preventing-cancer/cancer-statistics/liver-cancer-statistics/
https://doi.org/10.3390/cancers14184473
https://doi.org/10.3389/fonc.2020.601710
https://doi.org/10.1038/s41598-024-70526-z
https://globalizationandhealth.biomedcentral.com/articles/10.1186/s12992-019-0457-y
https://www.duke-nus.edu.sg/newshub/media-releases/landmark-study-to-detect-liver-cancer-early
https://www.duke-nus.edu.sg/newshub/media-releases/landmark-study-to-detect-liver-cancer-early
https://doi.org/10.1186/s12962-022-00370-3
https://doi.org/10.1186/s12943-024-02101-z
https://netorgft1779873.sharepoint.com/sites/VistaHealthfullteam/Shared%20Documents/General/VH_Projects/127%20D-Health%20Consulting/127005%20HCC%20Policy%20Paper/10_Working%20documents/99.%20References%20and%20past%20projects/Hepatitis%20and%20HCC%20Elimination%20in%20APAC_White%20Paper.pdf?CT=1734844242047&OR=ItemsView
https://netorgft1779873.sharepoint.com/sites/VistaHealthfullteam/Shared%20Documents/General/VH_Projects/127%20D-Health%20Consulting/127005%20HCC%20Policy%20Paper/10_Working%20documents/99.%20References%20and%20past%20projects/Hepatitis%20and%20HCC%20Elimination%20in%20APAC_White%20Paper.pdf?CT=1734844242047&OR=ItemsView
https://netorgft1779873.sharepoint.com/sites/VistaHealthfullteam/Shared%20Documents/General/VH_Projects/127%20D-Health%20Consulting/127005%20HCC%20Policy%20Paper/10_Working%20documents/99.%20References%20and%20past%20projects/Hepatitis%20and%20HCC%20Elimination%20in%20APAC_White%20Paper.pdf?CT=1734844242047&OR=ItemsView
https://netorgft1779873.sharepoint.com/sites/VistaHealthfullteam/Shared%20Documents/General/VH_Projects/127%20D-Health%20Consulting/127005%20HCC%20Policy%20Paper/10_Working%20documents/99.%20References%20and%20past%20projects/Hepatitis%20and%20HCC%20Elimination%20in%20APAC_White%20Paper.pdf?CT=1734844242047&OR=ItemsView

Cancers 2025, 17, 1928 28 of 31

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Kudo, M.; Izumi, N.; Kokudo, N.; Sakamoto, M.; Shiina, S.; Takayama, T.; Tateishi, R.; Nakashima, O.; Murakami, T,
Matsuyama, Y.; et al. Report of the 22nd nationwide follow-up Survey of Primary Liver Cancer in Japan (2012-2013). Hepatol.
Res. Off. ]. Jpn. Soc. Hepatol. 2022, 52, 5-66. [CrossRef]

Oza, N,; Isoda, H.; Ono, T.; Kanto, T. Current activities and future directions of comprehensive hepatitis control measures in
Japan: The supportive role of the Hepatitis Information Center in building a solid foundation. Hepatol. Res. Off. ]. Jpn. Soc.
Hepatol. 2017, 47, 487-496. [CrossRef]

Takeuchi, Y.; Nozawa, A.; Yukimoto, A.; Kitsuka, M.; Tateishi, R.; Koike, K.; Okano, K.; Kanto, T. Integrated policy of medical
expense subsidies and clinical registry for patients with liver cancer and decompensated cirrhosis in Japan. Hepatol. Res. Off. ].
Jpn. Soc. Hepatol. 2024, 54, 745-752. [CrossRef] [PubMed]

APAC Liver Disease Alliance. 2024 Hepatocellular Carcinoma (HCC) APAC Policy Forum (Final Report)—Lecture 3 (Dr. Soichiro
Kiyono) 2 October 2024.

Statista. Japan: Share of Annual National Health Care Expenses by Source. Available online: https://www.statista.com/statistics/
1124585 /japan-share-annual-national-health-care-expenses-by-source/ (accessed on 5 February 2025).

Kudo, M. Surveillance, Diagnosis, and Treatment Outcome of Hepatocellular Carcinoma in Japan: 2023 Update—PMC. Liver
Cancer 2023, 12, 95-102. Available online: https://pmc.ncbinlm.nih.gov/articles/PMC10267513/ (accessed on 25 January 2025).
[CrossRef] [PubMed]

Kudo, M. Management of Hepatocellular Carcinoma in Japan as a World-Leading Model. Liver Cancer 2018, 7, 134-147. [CrossRef]
Diagnostic Value of AFP-L3 and PIVKA-II in Hepatocellular Carcinoma According to Total-AFP—PMC. Available online:
https:/ /pmec.ncbi.nlm.nih.gov/articles/PMC3554817/ (accessed on 5 February 2025).

Kudo, M.; Lencioni, R.; Marrero, ].A.; Venook, A.P.; Bronowicki, J.-P.; Chen, X.-P; Dagher, L.; Furuse, J.; Geschwind, ].-EH.; Ladrén
de Guevara, L.; et al. Regional differences in sorafenib-treated patients with hepatocellular carcinoma: GIDEON observational
study. Liver Int. Off. |. Int. Assoc. Study Liver 2016, 36, 1196-1205. [CrossRef]

Nakano, M.; Yatsuhashi, H.; Bekki, S.; Takami, Y.; Tanaka, Y.; Yoshimaru, Y.; Honda, K.; Komorizono, Y.; Harada, M.; Shibata, M.;
et al. Trends in Hepatocellular Carcinoma Incidences in Japan Between 1996 and 2019. Res. Sq. 2021. [CrossRef]

Matsumoto, K.; Wu, Y.; Kitazawa, T.; Fujita, S.; Seto, K.; Hasegawa, T. Social burden of hepatocellular carcinoma decreases in
Japan. PharmacoEconomics Outcomes News 2018, 806, 27. [CrossRef]

Tanaka, J.; Akita, T.; Ko, K.; Miura, Y.; Satake, M. Countermeasures against viral hepatitis B and C in Japan: An epidemiological
point of view. Hepatol. Res. 2019, 49, 990-1002. [CrossRef]

Cancer in Aboriginal & Torres Strait Islander People of Australia, Liver Cancer (C22)—Australian Institute of Health and Welfare.
Available online: https://www.aihw.gov.au/reports/cancer/cancer-in-indigenous-australians /contents /cancer-type/liver-
cancer-c22 (accessed on 5 February 2025).

Australia Needs to Increase Testing to Achieve Hepatitis C Elimination—PMC. Available online: https://pmc.ncbi.nlm.nih.gov/
articles/PMC7317196/ (accessed on 5 February 2025).

Hui, S.; Bell, S.; Le, S.; Dev, A. Hepatocellular carcinoma surveillance in Australia: Current and future perspectives. Med. J. Aust.
2023. Online first. Available online: https://www.mja.com.au/journal /2023/219/9 /hepatocellular-carcinoma-surveillance-
australia-current-and-future-perspectives (accessed on 5 February 2025).

Cancer Council Australia Clinical Practice Guidelines for Hepatocellular Carcinoma Surveillance for People at High Risk in
Australia. Available online: https://app.magicapp.org/#/guideline /7585 (accessed on 3 February 2025).

Tzartzeva, K.; Obj, J.; Rich, N.E,; Parikh, N.D.; Marrero, ].A.; Yopp, A.; Waljee, A ; Singal, A.G. Surveillance Imaging and Alpha
Fetoprotein for Early Detection of Hepatocellular Carcinoma in Patients With Cirrhosis: A Meta-analysis. Gastroenterology 2018,
154,1706-1718.el. [CrossRef]

Yang, ].D.; Addissie, B.D.; Mara, K.C.; Harmsen, W.S.; Dai, J.; Zhang, N.; Wongjarupong, N.; Ali, H.M.; Ali, H.A.; Hassan, FA;
et al. GALAD Score for Hepatocellular Carcinoma Detection in Comparison with Liver Ultrasound and Proposal of GALADUS
Score. Cancer Epidemiol. Biomark. Prev. Publ. Am. Assoc. Cancer Res. Cosponsored Am. Soc. Prev. Oncol. 2019, 28, 531-538. [CrossRef]
Wigg, AJ.; Narayana, S.K.; Hartel, G.; Medlin, L.; Pratt, G.; Powell, E.E.; Clark, P; Davies, J.; Campbell, K.; Toombs, M.; et al.
Hepatocellular carcinoma amongst Aboriginal and Torres Strait Islander peoples of Australia. EClinicalMedicine 2021, 36, 100919.
[CrossRef]

Howell, J.; Ward, ].S.; Davies, J.; Clark, PJ.; Davis, ].S. Hepatocellular carcinoma in Indigenous Australians: A call to action.
Med. ]. Aust. 2021, 214, 201-202.e1. Available online: https:/ /www.mja.com.au/journal /2021/214/5/hepatocellular-carcinoma-
indigenous-australians-call-action (accessed on 3 February 2025). [CrossRef]

Hospitalisation Costs of Primary Liver Cancer in Australia: Evidence from a Data-Linkage Study—PubMed. Available online:
https:/ /pubmed.ncbinlm.nih.gov /35584964 / (accessed on 4 February 2025).

Jahagirdar, V.; Rama, K.; Habeeb, M.F,; Sharma, M.; Rao, P.N.; Reddy, D.N.; Singal, A.G.; Kulkarni, A.V. Systemic Therapies for
Hepatocellular Carcinoma in India. J. Clin. Exp. Hepatol. 2024, 14, 101440. [CrossRef]


https://doi.org/10.1111/hepr.13675
https://doi.org/10.1111/hepr.12897
https://doi.org/10.1111/hepr.14085
https://www.ncbi.nlm.nih.gov/pubmed/38877867
https://www.statista.com/statistics/1124585/japan-share-annual-national-health-care-expenses-by-source/
https://www.statista.com/statistics/1124585/japan-share-annual-national-health-care-expenses-by-source/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10267513/
https://doi.org/10.1159/000530079
https://www.ncbi.nlm.nih.gov/pubmed/37325491
https://doi.org/10.1159/000484619
https://pmc.ncbi.nlm.nih.gov/articles/PMC3554817/
https://doi.org/10.1111/liv.13096
https://doi.org/10.21203/rs.3.rs-739502/v1
https://doi.org/10.1007/s40274-018-5070-4
https://doi.org/10.1111/hepr.13417
https://www.aihw.gov.au/reports/cancer/cancer-in-indigenous-australians/contents/cancer-type/liver-cancer-c22
https://www.aihw.gov.au/reports/cancer/cancer-in-indigenous-australians/contents/cancer-type/liver-cancer-c22
https://pmc.ncbi.nlm.nih.gov/articles/PMC7317196/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7317196/
https://www.mja.com.au/journal/2023/219/9/hepatocellular-carcinoma-surveillance-australia-current-and-future-perspectives
https://www.mja.com.au/journal/2023/219/9/hepatocellular-carcinoma-surveillance-australia-current-and-future-perspectives
https://app.magicapp.org/#/guideline/7585
https://doi.org/10.1053/j.gastro.2018.01.064
https://doi.org/10.1158/1055-9965.EPI-18-0281
https://doi.org/10.1016/j.eclinm.2021.100919
https://www.mja.com.au/journal/2021/214/5/hepatocellular-carcinoma-indigenous-australians-call-action
https://www.mja.com.au/journal/2021/214/5/hepatocellular-carcinoma-indigenous-australians-call-action
https://doi.org/10.5694/mja2.50961
https://pubmed.ncbi.nlm.nih.gov/35584964/
https://doi.org/10.1016/j.jceh.2024.101440

Cancers 2025, 17, 1928 29 of 31

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

National Viral Hepatitis Control Program (NVHCP). 2023. Available online: https://dhsgoa.gov.in/wp-content/uploads /2023
/01/Introduction.pdf (accessed on 15 January 2025).

Giri, S.; Singh, A. Epidemiology of Hepatocellular Carcinoma in India—An Updated Review for 2024. ]. Clin. Exp. Hepatol. 2024,
14,101447. [CrossRef]

Understanding and Addressing Hepatocellular Carcinoma—ET HealthWorld. Available online: https:/ /health.economictimes.
indiatimes.com/news/industry /understanding-and-addressing-hepatocellular-carcinoma /117674599 (accessed on
6 March 2025).

Tandon, N.; Anjana, R.M.; Mohan, V.; Kaur, T.; Afshin, A.; Ong, K.; Mukhopadhyay, S.; Thomas, N.; Bhatia, E.; Krishnan, A.;
et al. The increasing burden of diabetes and variations among the states of India: The Global Burden of Disease Study 1990-2016.
Lancet Glob. Health 2018, 6, €1352-e1362. [CrossRef]

Kuppireddy, G.K.; Saradhi, D.K. Assessing the Economic Feasibility of Needle-Retractable Safety Syringes (NRSS) Adoption in
Indian Healthcare Facilities. South East. Eur. |. Public Health 2024, XXV 51, 895-907. [CrossRef]

Yelsangikar, A.; Patil, P.S. Redefining HCC Surveillance in India: A Call for Innovative and Inclusive Strategies. |. Clin. Exp.
Hepatol. 2024, 14, 101474. [CrossRef]

Ramasamy, S.; Raghavan, B.; Pavithran, S.; Misra, S.; Susindran, B.; Lahariya, C. Eliminating Viral Hepatitis from India and
Southeast Asia by 2030: Challenges and Ways Forward. Prev. Med. Res. Rev. 2024, 1, 84-89. [CrossRef]

Kumar, A.; Acharya, S.K,; Singh, S.P.; Duseja, A.; Madan, K,; Shukla, A.; Arora, A.; Anand, A.C.; Bahl, A.; Soin, A.S; et al.
2023 Update of Indian National Association for Study of the Liver Consensus on Management of Intermediate and Advanced
Hepatocellular Carcinoma: The Puri III Recommendations. . Clin. Exp. Hepatol. 2024, 14, 101269. [CrossRef]

MaHTAS. Hepatitis B and Hepatitis C Screening Among High Risk Groups. 2017. Available online: https://www.moh.gov.my/
index.php/database_stores/attach_download /347 /316#:~:text=About%200one%20million%20people%20are, %25%20t0%202 %
25%20in%20Malaysia (accessed on 15 January 2025).

Mohamed, R;; Yip, C.; Singh, S. Understanding the knowledge, awareness, and attitudes of the public towards liver diseases in
Malaysia. Eur. J. Gastroenterol. Hepatol. 2023, 35, 742-752. [CrossRef]

Ministry of Health Malaysia. National Strategic Plan for Hepatitis B and C 2019-2023. 2019. Available online: https://www.moh.
gov.my/moh/resources/Penerbitan/Pelan%20Strategik%20/NSP_Hep_BC_2019_2023.pdf (accessed on 15 January 2025).
National Cancer Registry Department Institut Kanser Negara. Summary of Malaysia National Cancer Registry Report (2012-2016).
2017. Available online: https://nci.moh.gov.my/images/pdf_folder/SUMMARY-OF-MALAYSIA-NATIONAL-CANCER-
REGISTRY-REPORT-2017-2021.pdf (accessed on 15 January 2025).

MaHTAS. Serum Alpha-Fetoprotein (AFP) and/or Ultrasound (US) for Hepatocellular Carcinoma (HCC) Screening Executive
Summary. Available online: https://www.moh.gov.my/moh/resources/auto%20download%20images/587f12f2a5{8c.pdf
(accessed on 15 January 2025).

Medical Development Division, Ministry of Health Malaysia. Serum Alpha-Fetoprotein (AFP) and/or Ultrasound (US) for
Hepatocellular Carcinoma (HCC) Screening. 2012. Available online: https://www.moh.gov.my/moh/resources/auto%20
download%?20images/587f12f21cf23.pdf (accessed on 15 January 2025).

Law, N.L.W,; Hong, L.W,; Tan, S.5.N.; Foo, C.J.; Lee, D.; Voon, P]. Barriers And Challenges Of Multidisciplinary Teams In
Oncology Management: A Scoping Review Protocol. BM] Open 2024, 14, e079559. [CrossRef]

Liver Transplant Surgery in Malaysia: Cost and Best Hospitals in Malaysia 2020. Available online: https://onedaymd.
aestheticsadvisor.com/2020/06/liver-transplant-surgery-in-malaysia.html (accessed on 15 February 2025).

Chon, Y.E.; Jo, A.; Yoon, E.L.; Lee, J.; Shin, H.G.; Ko, M.J.; Jun, D.W. The Incidence and Care Cascade of the Hepatitis C Virus in
Korea. Gut Liver 2023, 17, 926-932. [CrossRef]

Kwon, J.W,; Tchoe, H.].; Lee, ].; Suh, ] K.; Lee, J.-H.; Shin, S. The Impact of National Surveillance for Liver Cancer: Results from
Real-World Setting in Korea. Gut Liver 2020, 14, 108-116. [CrossRef]

Kim, D.Y.; Han, K.-H. Epidemiology and Surveillance of Hepatocellular Carcinoma. Liver Cancer 2012, 1, 2-14. [CrossRef]

Lee, Y.-S.; Ko, E.; Yoon, E.L; Jung, YK.; Kim, J.H.; Seo, Y.S.; Yim, H.].; Kim, K.-H.; Kwon, S.Y.; Yeon, ].E.; et al. Multiplexed
Proteomic Approach for Identification of Serum Biomarkers in Hepatocellular Carcinoma Patients with Normal AFP. J. Clin. Med.
2020, 9, 323. [CrossRef]

Park, ].W.; Yoo, ].-].; Lee, D.H.; Chang, Y.; Jo, H.; Cho, Y.Y;; Lee, S.; Kim, L.Y.; Jang, ].Y. Evolving epidemiology of non-alcoholic
fatty liver disease in South Korea: Incidence, prevalence, progression, and healthcare implications from 2010 to 2022. Korean |].
Intern. Med. 2024, 39, 931-944. [CrossRef]

Goh, M.J,; Sinn, D.H.; Kim, ].M.; Lee, M.W.; Hyun, D.H.; Yu, ].I; Hong, ].Y.; Choi, M.S. Clinical practice guideline and real-life
practice in hepatocellular carcinoma: A Korean perspective. Clin. Mol. Hepatol. 2023, 29, 197-205. [CrossRef]

Kee, K.-M.; Chen, C.-H.; Hu, ].-T.; Huang, Y.-H.; Wang, T.-E.; Chau, G.-Y.; Chen, K.-H.; Chen, Y.-L.; Lin, C.-C.; Hung, C.-F; et al.
Secular Trends of Clinical Characteristics and Survival of Hepatocellular Carcinoma in Taiwan from 2011 to 2019. Viruses 2022,
15, 126. [CrossRef]


https://dhsgoa.gov.in/wp-content/uploads/2023/01/Introduction.pdf
https://dhsgoa.gov.in/wp-content/uploads/2023/01/Introduction.pdf
https://doi.org/10.1016/j.jceh.2024.101447
https://health.economictimes.indiatimes.com/news/industry/understanding-and-addressing-hepatocellular-carcinoma/117674599
https://health.economictimes.indiatimes.com/news/industry/understanding-and-addressing-hepatocellular-carcinoma/117674599
https://doi.org/10.1016/S2214-109X(18)30387-5
https://doi.org/10.70135/seejph.vi.1911
https://doi.org/10.1016/j.jceh.2024.101474
https://doi.org/10.4103/PMRR.PMRR_2_23
https://doi.org/10.1016/j.jceh.2023.08.005
https://www.moh.gov.my/index.php/database_stores/attach_download/347/316#:~:text=About%20one%20million%20people%20are,%25%20to%202%25%20in%20Malaysia
https://www.moh.gov.my/index.php/database_stores/attach_download/347/316#:~:text=About%20one%20million%20people%20are,%25%20to%202%25%20in%20Malaysia
https://www.moh.gov.my/index.php/database_stores/attach_download/347/316#:~:text=About%20one%20million%20people%20are,%25%20to%202%25%20in%20Malaysia
https://doi.org/10.1097/MEG.0000000000002548
https://www.moh.gov.my/moh/resources/Penerbitan/Pelan%20Strategik%20/NSP_Hep_BC_2019_2023.pdf
https://www.moh.gov.my/moh/resources/Penerbitan/Pelan%20Strategik%20/NSP_Hep_BC_2019_2023.pdf
https://nci.moh.gov.my/images/pdf_folder/SUMMARY-OF-MALAYSIA-NATIONAL-CANCER-REGISTRY-REPORT-2017-2021.pdf
https://nci.moh.gov.my/images/pdf_folder/SUMMARY-OF-MALAYSIA-NATIONAL-CANCER-REGISTRY-REPORT-2017-2021.pdf
https://www.moh.gov.my/moh/resources/auto%20download%20images/587f12f2a5f8c.pdf
https://www.moh.gov.my/moh/resources/auto%20download%20images/587f12f21cf23.pdf
https://www.moh.gov.my/moh/resources/auto%20download%20images/587f12f21cf23.pdf
https://doi.org/10.1136/bmjopen-2023-079559
https://onedaymd.aestheticsadvisor.com/2020/06/liver-transplant-surgery-in-malaysia.html
https://onedaymd.aestheticsadvisor.com/2020/06/liver-transplant-surgery-in-malaysia.html
https://doi.org/10.5009/gnl220322
https://doi.org/10.5009/gnl18522
https://doi.org/10.1159/000339016
https://doi.org/10.3390/jcm9020323
https://doi.org/10.3904/kjim.2024.164
https://doi.org/10.3350/cmh.2022.0404
https://doi.org/10.3390/v15010126

Cancers 2025, 17, 1928 30 of 31

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Chien, R.-N,; Ly, S.-N.; Pwu, R.-E; Wu, G.H.-M.; Yang, W.-W.; Liu, C.-L. Taiwan accelerates its efforts to eliminate hepatitis C.
Glob. Health Med. 2021, 3, 293-300. [CrossRef]

Wang, H.-W,; Tsai, P.-C.; Chen, C.-Y.; Tseng, K.-C.; Lai, H.-C.; Kuo, H.-T.; Hung, C.-H.; Tung, S.-Y.; Wang, J.-H.; Chen, J.-J.;
et al. Risk stratification of hepatocellular carcinoma incidence using a fibrosis-4-based prediction model in patients with chronic
hepatitis C receiving antiviral therapy: A nationwide real-world Taiwanese cohort study. Am. J. Cancer Res. 2022, 12, 3164-3174.
Su, T.-H.; Wu, C.-H.; Liu, T.-H.; Ho, C.-M.; Liu, C.-J. Clinical practice guidelines and real-life practice in hepatocellular carcinoma:
A Taiwan perspective. Clin. Mol. Hepatol. 2023, 29, 230-241. [CrossRef] [PubMed]

Cadier, B.; Bulsei, J.; Nahon, P; Seror, O.; Laurent, A.; Rosa, I.; Layese, R.; Costentin, C.; Cagnot, C.; Durand-Zaleski, I;
et al. Early Detection and Curative Treatment of Hepatocellular Carcinoma: A Cost-Effectiveness Analysis in France and in
the United States.—Abstract—Europe PMC. Available online: https://europepmec.org/article/MED /28176349 (accessed on
4 February 2025).

Teerasarntipan, T.; Sritunyarat, Y.; Prathyajuta, P.; Pitakkitnukun, P; Phathong, C.; Ariyaskul, D.; Kulkraisri, K.; Tangkijvanich, P;
Treeprasertsuk, S.; Rerknimitr, R.; et al. Physician- and patient-reported barriers to hepatocellular carcinoma surveillance: A
nationwide survey. Medicine 2022, 101, e30538. [CrossRef] [PubMed]

Yang, J.D.; Hainaut, P.; Gores, G.J.; Amadou, A.; Plymoth, A.; Roberts, L.R. A global view of hepatocellular carcinoma: Trends,
risk, prevention and management. Nat. Rev. Gastroenterol. Hepatol. 2019, 16, 589-604. [CrossRef] [PubMed]

Cost-Utility of Novel Biomarker-Based Strategies for Hepatocellular Carcinoma (HCC) Surveillance in Thailand. Available on-
line: https:/ /clinicalvalue.com/ cost-utility-of-novel-biomarker-based-strategies-for-hepatocellular-carcinoma-hcc-surveillance-
in-thailand/ (accessed on 4 February 2025).

Dilokthornsakul, P.; Sawangjit, R.; Tangkijvanich, P.; Chayanupatkul, M.; Permsuwan, U. Simplified Chronic Hepatitis B Antiviral
Initiation Criteria in Thailand: An Economic Evaluation. Value Health Reg. Issues 2024, 43, 101011. [CrossRef]

Damrongplasit, K.; Melnick, G. Utilisation, out-of-pocket payments and access before and after COVID-19: Thailand’s Universal
Health Coverage Scheme. BM] Glob. Health 2024, 9, €015179. [CrossRef]

Le, X.T.T.; Ishizumi, A.; Nguyen, H.T.T.; Thi Duong, H.; Thi Thanh Dang, H.; Do, C.M.; Pham, Q.T.; Le, H.T; Iijima, M.;
Tohme, R.A; et al. Social and behavioral determinants of attitudes towards and practices of hepatitis B vaccine birth dose in
Vietnam. Vaccine 2020, 38, 8343-8350. [CrossRef]

Thi Ngoc, PN.; My, N.N,; Rasheed, S.; Khatun, F.; Van Nuil, J.; Thanh, D.N.; Manh, H.L.; Rahman, M. Public healthcare system
utilization for chronic hepatitis C infection in Vietnam. BMC Infect. Dis. 2023, 23, 802. [CrossRef]

Mohamed, R.; Wang, W.; Tanwandee, T.; Hasan, I.; Pham, C.P; Lim, Y.-S.; Lu, S.-N.; Munisamy, M.; Tran, T.T.H.; Ratnawati, E.;
et al. Hepatocellular Carcinoma in Asia: Physician and Patient Perspectives on Surveillance, Diagnosis, and Treatment.
J. Gastrointest. Cancer 2024, 55, 1333-1344. [CrossRef]

Chen, W.; Nan, Y.M.; Garay, O.; Lu, X.; Zhang, Y.; Xie, L.; Niu, Z. EE85 Cost-Effectiveness Analysis of GAAD Algorithm on the
Detection of Early-Stage Hepatocellular Carcinoma in Patients With Chronic Liver Disease in China. Value Health 2022, 25, S70.
[CrossRef]

Garay, O.U.; Ambiihl, L.E,; Bird, T.G; Barnes, E.; Irving, W.L.; Walkley, R.; Rowe, I.A. Cost-Effectiveness of Hepatocellular
Carcinoma Surveillance Strategies in Patients with Compensated Liver Cirrhosis in the United Kingdom. Value Health |. Int. Soc.
Pharmacoeconomics Outcomes Res. 2024, 27, 1698-1709. [CrossRef]

Worthington, J.; Centre, T.D. Preventing liver cancer: Modelling estimates for diagnosis and surveillance of MASH and MAFLD
patients. Available online: https://preventioncentre.org.au/wp-content/uploads/2023/07 /Preventing-liver-cancer-_MASH_
Supplementary_Report_Modelling_June_2023.pdf (accessed on 15 January 2025).

Cancer Council Welcomes the First Roadmap to Liver Cancer Control and Clinical Guidelines. Available online: https://www.
cancer.org.au/media-releases/2023/first-roadmap-to-liver-cancer-control-and-clinical-guidelines (accessed on 5 February 2025).
Gerrard, J.; Godwin, S.; Whiteley, K.; Charles, J.; Sadler, S.; Chuter, V. Co-design in healthcare with and for First Nations Peoples
of the land now known as Australia: A narrative review. Int. |. Equity Health 2025, 24, 2. [CrossRef] [PubMed]

Framework for Innovation—Design Council. Available online: https:/ /www.designcouncil.org.uk/our-resources/framework-
for-innovation (accessed on 28 January 2025).

Liver Cancer Causes, Risk Factors, and Prevention—NCI. Available online: https://www.cancer.gov/types/liver/what-is-liver-
cancer/causes-risk-factors (accessed on 5 February 2025).

Teklic, J.; New Research Shows How Australia’s Drinking Habits Are Impacting Mortality. Cancer Council NSW. Available online:
https:/ /www.cancercouncil.com.au/news/new-research-shows-how-australias-drinking-habits-are-impacting-mortality / (ac-
cessed on 7 February 2025).

Zhang, Y.-Q.; Guo, ].-S. Antiviral therapies for hepatitis B virus-related hepatocellular carcinoma. World J. Gastroenterol. 2015, 21,
3860-3866. [CrossRef] [PubMed]

Australian National Diabetes Strategy 2021-2030. Available online: https://www.health.gov.au/resources/publications/
australian-national-diabetes-strategy-2021-2030?language=en (accessed on 15 January 2025).


https://doi.org/10.35772/ghm.2021.01064
https://doi.org/10.3350/cmh.2022.0421
https://www.ncbi.nlm.nih.gov/pubmed/36710607
https://europepmc.org/article/MED/28176349
https://doi.org/10.1097/MD.0000000000030538
https://www.ncbi.nlm.nih.gov/pubmed/36086710
https://doi.org/10.1038/s41575-019-0186-y
https://www.ncbi.nlm.nih.gov/pubmed/31439937
https://clinicalvalue.com/cost-utility-of-novel-biomarker-based-strategies-for-hepatocellular-carcinoma-hcc-surveillance-in-thailand/
https://clinicalvalue.com/cost-utility-of-novel-biomarker-based-strategies-for-hepatocellular-carcinoma-hcc-surveillance-in-thailand/
https://doi.org/10.1016/j.vhri.2024.101011
https://doi.org/10.1136/bmjgh-2024-015179
https://doi.org/10.1016/j.vaccine.2020.11.009
https://doi.org/10.1186/s12879-023-08726-7
https://doi.org/10.1007/s12029-024-01089-5
https://doi.org/10.1016/j.jval.2022.09.337
https://doi.org/10.1016/j.jval.2024.07.015
https://preventioncentre.org.au/wp-content/uploads/2023/07/Preventing-liver-cancer-_MASH_Supplementary_Report_Modelling_June_2023.pdf
https://preventioncentre.org.au/wp-content/uploads/2023/07/Preventing-liver-cancer-_MASH_Supplementary_Report_Modelling_June_2023.pdf
https://www.cancer.org.au/media-releases/2023/first-roadmap-to-liver-cancer-control-and-clinical-guidelines
https://www.cancer.org.au/media-releases/2023/first-roadmap-to-liver-cancer-control-and-clinical-guidelines
https://doi.org/10.1186/s12939-024-02358-2
https://www.ncbi.nlm.nih.gov/pubmed/39762922
https://www.designcouncil.org.uk/our-resources/framework-for-innovation
https://www.designcouncil.org.uk/our-resources/framework-for-innovation
https://www.cancer.gov/types/liver/what-is-liver-cancer/causes-risk-factors
https://www.cancer.gov/types/liver/what-is-liver-cancer/causes-risk-factors
https://www.cancercouncil.com.au/news/new-research-shows-how-australias-drinking-habits-are-impacting-mortality/
https://doi.org/10.3748/wjg.v21.i13.3860
https://www.ncbi.nlm.nih.gov/pubmed/25852270
https://www.health.gov.au/resources/publications/australian-national-diabetes-strategy-2021-2030?language=en
https://www.health.gov.au/resources/publications/australian-national-diabetes-strategy-2021-2030?language=en

Cancers 2025, 17, 1928 31 of 31

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

Estes, C.; Chan, H.L.Y.; Chien, R.N.; Chuang, W.-L.; Fung, J.; Goh, G.B.-B.; Hu, T.H.; Huang, J.-F; Jang, B.K; Jun, D.W.; et al.
Modelling NAFLD disease burden in four Asian regions-2019-2030. Aliment. Pharmacol. Ther. 2020, 51, 801-811. [CrossRef]
[PubMed]

Koh, B.; Danpanichkul, P; Wang, M.; Tan, D.J.H.; Ng, C.H. Application of artificial intelligence in the diagnosis of hepatocellular
carcinoma. eGastroenterology 2023, 1, e100002. [CrossRef]

Singal, A.G.; Zhang, E.; Narasimman, M.; Rich, N.E.; Waljee, A.K.; Hoshida, Y.; Yang, ].D.; Reig, M.; Cabibbo, G.; Nahon, P; et al.
HCC surveillance improves early detection, curative treatment receipt, and survival in patients with cirrhosis: A meta-analysis.
J. Hepatol. 2022, 77, 128-139. [CrossRef]

Optimal Cancer Care Pathways. Available online: https://www.cancer.org.au/health-professionals/optimal-cancer-care-
pathways (accessed on 5 February 2025).

Dahan, K.S.E.; Reczek, A.; Daher, D.; Rich, N.E.; Yang, ].D.; Hsiehchen, D.; Zhu, H.; Patel, M.S.; Molano, M.d.P.B.; Sanford, N.;
et al. Multidisciplinary care for patients with HCC: A systematic review and meta-analysis. Hepatol. Commun. 2023, 7, e0143.
[CrossRef]

Oh, ].H.; Sinn, D.H. Multidisciplinary approach for hepatocellular carcinoma patients: Current evidence and future perspectives.
J. Liver Cancer 2024, 24, 47-56. [CrossRef]

Cubillos, L.; Bartels, S.M.; Torrey, W.C.; Naslund, ].; Uribe-Restrepo, ].M.; Gaviola, C.; Diaz, S.C.; John, D.T.; Williams, M.J.;
Cepeda, M.; et al. The effectiveness and cost-effectiveness of integrating mental health services in primary care in low- and
middle-income countries: Systematic review. BJPsych Bull. 2021, 45, 40-52. [CrossRef]

AJMC. Greater Awareness, Community Empowerment Needed in CVD Prevention Efforts. Available online: https://www.ajmc.
com/view/greater-awareness-community-empowerment-needed-in-cvd-prevention-efforts (accessed on 7 February 2025).
Anyiwe, K.; Erman, A.; Hassan, M.; Feld, ] .J.; Pullenayegum, E.; Wong, WW.L.; Sander, B. Characterising the effectiveness of
social determinants of health-focused hepatitis B interventions: A systematic review. Lancet Infect. Dis. 2024, 24, e366—e385.
[CrossRef]

Cancer Moonshot Progress—NCI. Available online: https://www.cancer.gov/research/key-initiatives /moonshot-cancer-
initiative/progress (accessed on 7 February 2025).

Ministry of External Affairs, Government of India. Fact Sheet: Quad Countries Launch Cancer Moonshot Initiative to Reduce the
Burden of Cancer in the Indo-Pacific. Available online: https://mea.gov.in/bilateral-documents.htm?dtl/38326/ (accessed on
7 February 2025).

Ageel, B.N.N,; AlOtaibi, A.S.; AINumani, N.A.O.; Gorban, A.A.M.; Harbi, M.S.A.; AlFurayji, S.I. The Impact and Effectiveness of
Community Health Awareness Programs: A Comprehensive Review. IJIRMPS—Int. ]. Innov. Res. Eng. Multidiscip. Phys. Sci.
2019, 7, 230923. Available online: https://www.ijirmps.org/research-paper.php?id=230923 (accessed on 5 February 2025).
Choi, H.Y.; Kim, K.-A.; Park, B.Y.; Choi, B.Y.; Ki, M. Economic evaluation of mass screening as a strategy for hepatitis C virus
elimination in South Korea. J. Infect. Public Health 2025, 18, 102662. [CrossRef] [PubMed]

Building an Electronic Medical Record System Exchanged in FHIR Format and Its Visual Presentation—PubMed. Available
online: https://pubmed.ncbinlm.nih.gov /37685442 / (accessed on 7 February 2025).

Fitzpatrick, PJ. Improving health literacy using the power of digital communications to achieve better health outcomes for
patients and practitioners. Front. Digit. Health 2023, 5, 1264780. [CrossRef] [PubMed]

Goldman, O.; Ben-Assuli, O.; Ababa, S.; Rogowski, O.; Berliner, S. Predicting metabolic syndrome: Machine learning techniques
for improved preventive medicine. Health Inform. |. 2025, 31, 14604582251315602. [CrossRef] [PubMed]

Feuangwattana, P,; Sripongpun, P.; Jandee, S.; Kaewdech, A.; Chamroonkul, N. The Influence of Medical Subspecialty on the
Adherence to Hepatocellular Carcinoma Surveillance in Patients with Chronic Hepatitis B. Siriraj Med. ]. 2024, 76, 216-224.
[CrossRef]

Singal, A.G.; Tayob, N.; Mehta, A.; Marrero, ].A.; El-Serag, H.; Jin, Q.; de Viteri, C.S.; Fobar, A.; Parikh, N.D. GALAD Demonstrates
High Sensitivity for HCC Surveillance in a Cohort of Patients with Cirrhosis. Hepatol. Baltim. Md 2022, 75, 541-549. [CrossRef]
Huang, C.-F; Kroeniger, K.; Wang, C.-W.; Jang, T.-Y.; Yeh, M.-L.; Liang, P.-C.; Wei, Y.-].; Hsu, P-Y.; Huang, C.-I.; Hsieh, M.-Y; et al.
Surveillance Imaging and GAAD/GALAD Scores for Detection of Hepatocellular Carcinoma in Patients with Chronic Hepatitis.
J. Clin. Transl. Hepatol. 2024, 12, 907-916. [CrossRef]

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/10.1111/apt.15673
https://www.ncbi.nlm.nih.gov/pubmed/32133676
https://doi.org/10.1136/egastro-2023-100002
https://doi.org/10.1016/j.jhep.2022.01.023
https://www.cancer.org.au/health-professionals/optimal-cancer-care-pathways
https://www.cancer.org.au/health-professionals/optimal-cancer-care-pathways
https://doi.org/10.1097/HC9.0000000000000143
https://doi.org/10.17998/jlc.2024.02.27
https://doi.org/10.1192/bjb.2020.35
https://www.ajmc.com/view/greater-awareness-community-empowerment-needed-in-cvd-prevention-efforts
https://www.ajmc.com/view/greater-awareness-community-empowerment-needed-in-cvd-prevention-efforts
https://doi.org/10.1016/S1473-3099(23)00590-X
https://www.cancer.gov/research/key-initiatives/moonshot-cancer-initiative/progress
https://www.cancer.gov/research/key-initiatives/moonshot-cancer-initiative/progress
https://mea.gov.in/bilateral-documents.htm?dtl/38326/
https://www.ijirmps.org/research-paper.php?id=230923
https://doi.org/10.1016/j.jiph.2025.102662
https://www.ncbi.nlm.nih.gov/pubmed/39842191
https://pubmed.ncbi.nlm.nih.gov/37685442/
https://doi.org/10.3389/fdgth.2023.1264780
https://www.ncbi.nlm.nih.gov/pubmed/38046643
https://doi.org/10.1177/14604582251315602
https://www.ncbi.nlm.nih.gov/pubmed/39819060
https://doi.org/10.33192/smj.v76i4.266951
https://doi.org/10.1002/hep.32185
https://doi.org/10.14218/JCTH.2024.00172

	The Need to Act on Hepatocellular Carcinoma 
	Urgent Action Is Needed in Asia Pacific, Which Shoulders a Disproportionate Share of the Global Liver Cancer Burden 
	Strengthening Surveillance and Management of Hepatocellular Carcinoma in Asia Pacific Can Significantly Reduce Hepatocellular Carcinoma Burden on Healthcare Systems, Societies and Economies 
	While the Challenges Facing Hepatocellular Carcinoma Are Significant, the Opportunity to Significantly Reduce the Overall Burden Is Within Reach 

	A Methodology Grounded in Local Insights and Evidence 
	Local Expert Insights and Regional Collaboration Are the Cornerstones of Mitigating HCC Burden 
	Supplementing Expert Insights with Targeted Literature Search 
	Rationale for the Patient Journey Stage Framework 
	Integration of Japan’s Roadmap as a Model of the World’s Best Practice 
	Limitations and Potential Biases 

	Learning from Japan: A World-Leading Case Study 
	Hepatocellular Carcinoma Challenges Facing Health Systems in the Asia Pacific 
	Actionable Recommendations for Hepatocellular Carcinoma Surveillance and Management in the Asia Pacific 
	Turning Roadmaps into Action for Hepatocellular Carcinoma Surveillance and Management in the Asia Pacific 
	Conclusions 
	References

