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Hepatitis medical care coordinators
- A key player in supporting test, treat and care for hepatitis patients

Step 1: Screening Step 2: Detail examination & patients with viral
L/ hepatitis who visit
" clinics for treatment of

their diseases

S

s | -_0_:: :

Screening test Education

Family doctor

B Medical institutions

Health check

Health checkups & . Patientswith
& | chronic hepatitis

P Step 4:
(a7 8] Foll
9 ollow-u
- o = e P LGN support decision-
- /2 making to receive
- 2 treatment
Step 0: . o g
Prevention Survelllance .
b s Suecessful treatment
_— 1 d Public health Government Workplace
TIPS REEFONE KIN A KPS e nurses Patlents group efficer officer Murses Doctars Dentists Pharmacists
to play supportive roles for A
patients sccepting proper Jol & ¥} [] e 6 4
services from haalthcare (& 3.8 Y i (0] a=n | @ |

systems and governments

Isoda H, et al. Glob Health Med 2021,3:343-50.
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EALA (East Asia Liver Alliance) for combating liver disease in east Asia - JSH-
KASL-TASL collaboration

MEMORANDUM OF UNDERSTANDING

BETWEEN \
KOREAN ASSOCIATION OF THE STUDY OF THE LIVER, F= XY
TATWAN ASSOCIATION FOR THE STUDY OF THE LIVER &0
AND MEMORANDUM OF UNDERSTANDING BETWEEN

THE JAPAN SOCIETY OF HEPATOLOGY

ARTICLE-1: PURPOSE

The purpose of this MOU is to promote a framework for
cooperation among KASL, TASL and JSH to develop and
implement joint initiatives in areas of common interest.

WALl A

HANEYS & %

JSH The Japan Society of Hepatology L T

& KASL

The Korean Association for the Study of the Liver

September 22", 2023 @Busan
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2 Eliminating Asia’s Silent Emergency: Hepatocellular Carcinoma and Hepatitis APAC Liver E”
Disease Alliance

About the
APAC Liver Disease Alliance

The Alliance was launched in January 2023 and consists of founding members including diagnostics companies such as
Abbott and Roche, as well as academia, NGOs, liver coalitions, patient groups, and experts. The APAC Liver Disease Alliance
is the first platform in the Asia-Pacific region dedicated to addressing a wide range of liver diseases, including cirrhosis,
hepatocellular carcinoma, and viral hepatitis. Its primary goals are to promote prevention, early detection, timely referral,
and research in the field of liver diseases. This Alliance serves as a neutral platform for public-private dialogues, emphasizing
the importance of effective liver disease prevention, control, and management while advocating for optimal policies that
benefit both health systems and society as a whole.

To find out more about or get involved with the APAC Liver Disease Alliance, please visit
https://apacliverdiseasealliance.org/.
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01 Foreword

Ms Capucine Pénicaud
Director, Program and Partnership, The Hepatitis Fund

The release of the first APAC Liver Disease Alliance White Paper is timely. It addresses the clear need for better linkage
between hepatitis care and cancer care in the APAC region, where liver diseases contribute to significant mortality, economic
losses, and grief in communities from this region. Hepatitis deaths in Asia-Pacific account for more than half of the global
death toll and hepatitis is the leading cause of liver cancer.

This Paper highlights the gaps in HBV and HCV policy, funding, and screening. Importantly, it provides a strong, practical
five-point plan to address gaps in the hepatitis and liver cancer landscapes across APAC. At the Hepatitis Fund, we firmly
believe that hepatitis care is cancer prevention, and we are pleased that the Alliance is actively working to fill that gap
and working towards integration, both upstream towards public health approaches to infectious diseases and downstream
towards cancer screening and care.

We are confident that this White Paper will pave the way for more significant collaborations and partnerships that can make
a real difference in the lives of those affected by liver diseases.

Dr John Ward
Director, Coalition for Global Hepatitis Elimination

In an era characterized by advances in medical science and public health, an unyielding health crisis remains: viral hepatitis
and its complications such as hepatocellular carcinoma. These present a significant socio-economic burden in the APAC
region, where hepatitis deaths have accounted for 63% of the global death toll.

In response to this pressing issue, the APAC Liver Disease Alliance has released its first White Paper for hepatitis and HCC.
Central to this White Paper is a pragmatic five-point action plan that represents a blueprint to encourage funding allocation
and guide the implementation of national hepatitis action plans and national HCC surveillance programs, tailored to the
Asia Pacific context.

As a diverse alliance focused on Asia Pacific, the APAC Liver Disease Alliance is uniquely positioned to support the outlined
policy recommendations, and its work will play a pivotal role in implementing strategies that enable more robust linkages
between public health approaches to infectious diseases and downstream HCC surveillance and care.

We at the Coalition for Global Hepatitis Elimination are committed to working together to expand access to HBV and HCV
services and improve early detection of HCC. It is our sincere hope that this White Paper serves not just as a guiding
document, but as an ignitor of further collaborations and partnerships to accelerate progress towards HBV and HCV
elimination in APAC.
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02 Executive Summary _ y

Liver diseases, which can be caused by viral infections, inherited conditions, obesity and alcohol misuse, have a significant
impact on public health in the Asia-Pacific (APAC) region, where 63% of global deaths from liver diseases occur. Without
systemic action, this public health emergency threatens to worsen. This paper focuses specifically on hepatitis and liver
cancer, also known interchangeably as HCC (hepatocellular carcinoma) given that it is the most common type of liver cancer.
While non-alcoholic steatohepatitis (NASH) and non-alcoholic fatty liver disease (NAFLD) contribute to HCC development,
viral hepatitis, particularly HBV and HCV, remains the primary cause of HCC in APAC.

The aim of this white paper is to assess the current landscape of liver diseases in APAC, investigate gaps and provide
evidence-based recommendations to reduce the clinical, economic, societal, and humanistic burden of hepatitis and HCC
and improve public health in the APAC region.

ECONOMIC AND CLINICAL BURDEN OF HEPATITIS AND HCC

0°o AN —77 . m .
EK. - .

3 times AUD 26 billion 610,000 72% USD 11.1 billion
. in lost productivity new cases of liver of total HCC deaths estimated
hlgher due to HCV-related cancer in APAC worldwide were economic burden
hepatitis death absenteeism, in 2020 attributed to APAC caused by HCC
rate compared to presenteeism, and alone in 2019, equivalent to
HIV/AIDS premature deaths 0.047% of the local GDP

The current landscape for liver diseases was assessed through a targeted literature review of international and national
sources, including journal publications and expert roundtable outputs. Efforts towards eliminating hepatitis need to be
intensified as most APAC territories are not on track to eliminate hepatitis and reduce the burden of liver cancer by 2030,
despite the World Health Organization (WHO) Global Health Sector Strategy (GHSS) on viral hepatitis setting out this target
for elimination of viral hepatitis.

Back to Table of contents
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21 CRITICAL SUCCESS FACTORS FOR HEPATITIS ELIMINATION

The presence of a national plan, sufficient political will and coordination, adequate funding, and well-established screening
and treatment integrated within existing health systems and tailored to the needs of different populations in different
settings are key to hepatitis elimination. The challenges and recommendations were raised, developed and refined through
the collaborative efforts of leading hepatitis and HCC experts, including a Liver Alliance Charter workshop (the Alliance
Charter can be accessed here) and a roundtable discussion organised by the alliance in Feb 2023.

2.2 CRITICAL SUCCESS FACTORS FOR COMPREHENSIVE HCC MANAGEMENT

We base the critical factors for effective HCC surveillance and management on Japan’s gold standard surveillance model
and opinions of other regional key opinion leaders in HCC. The factors identified include the presence of a national HCC
surveillance program, sufficient political will and coordination, adequate funding, extensive surveillance protocols, public
education, careful and accurate treatment selection, and high-quality treatment techniques. Adequate funding is crucial
for the successful implementation of comprehensive HCC surveillance programs utilizing ultrasound and tumour markers.

2.3 THE INVESTMENT CASE FOR HEPATITIS AND HCC

We also present the investment case for increasing investment in hepatitis elimination and comprehensive HCC management
in the region. A comprehensive HBV elimination program consisting of diagnosis, linkage to care, and treatment is cost-
effective and saves health system resources. Screening for HCV can lead to significant cost savings, and combining screening
with treatment will lead to a high return on investment. Biannual ultrasound and AFP (Alpha Fetoprotein) tumour marker
test are the most cost-effective surveillance methods for patients with cirrhosis and chronic HBV.

HEPATITIS ELIMINATION AND HCC SURVEILLANCE IS COST SAVING

20 °d

Y220/ A
M USD 911 billion ko Bk

Cost of illness (COI) trended

By 2035, every USD 1 spent on net economic benefit in downwards in Japan with the
HBV elimination in Philippines Pakistan by 2050 if USD1.45 presence of a national surveillance
and Vietnam will return USD billion is invested in HCV program while COIl trended upwards
2.23 and USD 1.70 respectively elimination in Taiwan between 2002 and 2014
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2.4 POLICY RECOMMENDATIONS FOR HEPATITIS AND HCC

Based on the evidence of the health and economic benefits associated with tackling liver diseases, there is a clear need for
APAC governments and all stakeholders to take decisive action. We propose five key actions that are needed to reduce the
burden of Hepatitis and HCC in the APAC region:

HEPATITIS NATIONAL ACTION PLANS NEED TO BE MORE COMPREHENSIVE

> Set clear elimination goals and targets and actively track progress.

> Leverage resources to support budget-based planning and implement localized strategies.
National actions plans need to be costed and funded under local budgets or utilize catalytic funding
to kick-start
Set up a national steering committee to track progress of elimination in line with targets set

EXPAND HEPATITIS SCREENING AND TREATMENT, INTEGRATED WITHIN EXISTING HEALTH SYSTEMS AND
TAILORED TO THE NEEDS OF AFFECTED POPULATIONS IN VARIOUS SETTINGS

> Adopt the recommended stepwise approach (4-steps) to develop a national hepatitis screening
strategy.

> Integrate hepatitisinitiatives into existing health systems, broader health initiatives and infrastructure
to improve linkage to care.

GOVERNMENTS CAN SECURE GREATER FUNDING BY INTEGRATING HEPATITIS AND HCC INTO BROADER
HEALTH INITIATIVES AND EMPLOYING BLENDED FINANCING MODELS

- Frame funding as part of the universal health coverage to advocate for domestic resources.

> Leverage catalytic funding from global funding bodies to kickstart programmes by implementing
micro elimination strategies

IMPLEMENT A COMPREHENSIVE NATIONAL HCC SURVEILLANCE PROGRAM AND ENSURE TIMELY ACCESS

TO TREATMENT FOR HCC AND HEPATITIS

> Learn from the gold standard: a sustainably financed and thoughtfully implemented HCC surveillance
program like Japan’s.

- Amplify surveillance efforts among high-risk populations to accelerate access to care.

INCREASE AWARENESS AND IDENTIFY POLICY CHAMPIONS TO DRIVE POLITICAL COMMITMENT

> Launch public awareness activities to promote health equity and combat stigma.

- Secure buy-in and mobilize support from policy champions and seize policy windows to generate
momentum for action.

In conclusion, there is an urgent need to address liver diseases in APAC, which are causing the death of approximately 1.5
million people every year in the region. Every stakeholder in the ecosystem, from policymakers and funders to physicians
and patients, has something to offer and gain. The APAC Liver Alliance aims to unite all stakeholders to tackle the rising liver
disease epidemic in the region. Investing in these diseases offers a positive return on investment and the opportunity to
reduce suffering and death for millions every year.

Back to Table of contents




8  Eliminating Asia’s Silent Emergency: Hepatocellular Carcinoma and Hepatitis g‘mt“' \ a"
e FIEa Ea e

03 Introduction

31 LIVER DISEASES POSE A SIGNIFICANT THREAT TO PUBLIC HEALTH IN
ASIA-PACIFIC

The Asia-Pacific (APAC) region is home to 60% of the world’s population and accounts for 63% of global deaths due to liver
diseases'. Cirrhosis, liver cancer, and acute viral hepatitis are the top three contributors to liver-related deaths in the region,
with cirrhosis being the leading cause'. HBV and HCV caused 67% of cirrhosis-related deaths and 60% of liver cancer deaths
in APAC'.

While all hepatitis viruses can cause acute hepatitis, a short term inflammation of the liver, only Hepatitis B (HBV),
Hepatitis C (HCV) and Hepatitis D (HDV) frequently cause chronic hepatitis, a condition marked by ongoing liver inflammation
lasting more than six months? Left untreated, chronic hepatitis can lead to severe complications, including liver cirrhosis
and hepatocellular carcinoma (HCC).

HCC is the most common type of liver cancer in APAC and along with hepatitis, imposes a significant economic burden. In
countries like Thailand with a high HCV prevalence, incorporating sofosbuvir-based regimens to treat HCV infection poses a
significant financial burden to the Thai Universal Healthcare Coverage. Simply getting from a 10% to 30% treatment coverage
under this regimen would require a budget increase to 150% and 450% respectively®. This underscores the costly nature of
HCV, with the average annual total cost per patient varying from 170,000 to 600,000 baht, with medication costs constituting
the largest portion“. In addition, hepatitis is a stigmatized disease while HCC is associated with debilitating symptoms that
significantly impact patients’ quality of life (QoL).

While NASH and NAFLD are an emerging concern globally and may contribute to HCC
development, viral hepatitis, particularly HBV and HCV, remains the primary cause of HCC
in APAC, contributing to a significant proportion of liver cancer cases in the region®.

Given the high prevalence and strong association between viral hepatitis and HCC, it becomes crucial to prioritize
interventions, such as surveillance programs, that specifically target this population so that efforts can be concentrated on
early detection, timely interventions, and appropriate management strategies to reduce the burden of HCC and improve
patient outcomes in the region. This focused approach allows us to delve deeper into these specific topics, providing in-
depth analysis and insights that can be directly applied to enhance interventions.

For these reasons, this white paper aims to provide evidence-based recommendations to reduce the clinical, economic,
societal, and humanistic burden of hepatitis and HCC and improve patient outcomes in the APAC region.

Back to Table of contents
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3.2 HEPATITIS IS ASSOCIATED WITH HIGH MORTALITY, MORBIDITY AND
ECONOMIC LOSS

Hepatitis deaths in APAC have reached 1 million per year, a death rate three times higher than deaths from HIV/AIDS, and
accounting for 63% of the global death toll from the disease. China and India alone have a combined estimate of 182 million
people chronically infected with HBV or HCV®,

The persistently low levels of awareness of screening, at-risk populations, and treatment
options for HBV and HCV has led to the continued transmission of viral hepatitis, with a
staggering 90% of those infected remaining undiagnosed’®.

Social stigma associated with hepatitis, coupled with depression and anxiety, are key causes for under-diagnosis, and further
exacerbate the problem by creating barriers for patients to seek treatment’. For example, job or school applicants may
be denied employment or placement in Philippines and China if they test positive for hepatitis B™. This is particularly true
for marginalized communities, including people who inject drugs (PWID), men who have sex with men (MSM), incarcerated
individuals, commercial sex workers (CSW), people with sexually-transmitted infections (STI) and people living with HIV
(PLHIV), all of whom are at an increased risk of viral hepatitis™.

Given the heavy burden of disease in the region, there is an urgent need to stem the spread of hepatitis. Prevention is vital
to protect society as a whole and avert the emergence of severe complications, such as HCC". In addition, the barriers to
treatment mean that concerted efforts must be made to enhance public awareness and improve access and availability of
screening, diagnostic testing and treatment, with the ultimate aim of eliminating this disease from our communities.

THE SIGNIFICANT ECONOMIC BURDEN IMPOSED BY HEPATITIS

o Vietnam

Studies have highlighted the significant economic burden imposed by hepatitis and hepatocellular carcinoma
(HCC), particularly in Vietnam. A standard twelve-week course of sofosbuvir and daclatasvir for Hepatitis C (HCV)
can cost up to US$2,472 in Ho Chi Minh City in 2019 and out-of-pocket expenditure can range from 47% to 100% of
total treatment costs®. This expenditure is comparable to 3 to 6 months of the average monthly personal income
in Vietnam®. HCC treatment with Transarterial Chemoembolization using Lipiodol (cTACE) and drug-eluting bead
(DEB-TACE) in Vietnam had an out-of-pocket cost of US$237 to US$294 per bottle of Lipiodol and bead respectively
in 2018"", These findings underscore the substantial financial strain associated with managing this disease in a
developing country with a gross domestic product of approximately US$4,110% per-capita.

@ Australia

Research conducted in Australia has revealed that if significant treatment scale-up is not implemented, the economic
burden of Hepatitis C (HCV) could be severe”. The estimated cost of direct health expenses related to testing,
treatment, and disease management is AUD 3.0 billion between 2016-2030". Moreover, the impact of hepatitis C on
the economy is significant, with an estimated AUD 26 billion in lost productivity due to HCV-related absenteeism,
presenteeism, and premature deaths”. These findings underscore the critical importance of prioritizing measures to
prevent and manage HCV to mitigate its significant burden on the healthcare system and the wider economy.

Back to Table of contents
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3.3 EFFORTS TOWARDS ELIMINATING HEPATITIS NEED TO BE INTENSIFIED

In 2016, the World Health Organization (WHO) Global Health Sector Strategy (GHSS) on viral hepatitis set out an ambitious target
to eliminate viral hepatitis as a public health problem by 2030, through a 90% reduction in incidence and a 65% reduction in
mortality, compared with a 2015 baseline™. The Sustainable Development Goals (SDG) in the UN’s 2030 Agenda for Sustainable
Development mirror these targets, underlining the urgency and importance of eliminating HBV and HCV as a public health
problem’.

In 2021, the WHO followed up with their Guidance for country validation of viral hepatitis elimination, providing a framework for
territories to measure their efforts in reducing both new infections of HBV and HCV and deaths from liver cirrhosis and cancer,
along with reaching high coverage (>90%) of program interventions, to confirm attainment of elimination™,

Eliminating hepatitis in 67 low- and middle-income territories, which accounts for 75% of the word’s population, would prevent
the deaths of 4.5 million people by 2030%. There is also compelling evidence demonstrating the cost savings:

Every dollar spent on HBV elimination activities yields a two to four times return on
investment?. HCV elimination would also avert 2.1 million deaths globally, generating USD
46.1 billion in cumulative productivity gains and become cost-saving in 4 years, with a net
economic benefit of USD 22.7 billion by 2030?'.

Despite this guidance and evidence, most APAC territories studied are not on track to eliminate hepatitis by 2030
(see Figure 1 - the rationale for focusing on these 13 territories is detailed in Section 4: Methodology.) Only a minority of
territories, such as Taiwan, have made notable progress towards eliminating HBV and HCV by 2030 and serve as sources of
best practices for other territories in the region?.

Figure 1: Progress of various APAC territories towards WHO hepatitis elimination goal based on the modelling by the CDA
Foundation which forecasts the year in which each territory will achieve WHO 2030 elimination targets?
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The lack of progress towards eliminating hepatitis by 2030 points to the need for APAC territories to increase their efforts
to scale up hepatitis testing and treatment to meet the WHO targets. HBV elimination progress is also lagging behind HCV
and this can be attributed to the lack of a cure for HBV. In turn, this has led to lower awareness and civil society movements
to drive advocacy for HBVZ. HBV monitoring is also more complex (involving many steps) and hence more challenging than
HCV?. The absence of an HCV vaccine further hinders efforts to eradicate hepatitis, adding to the existing challenges.

That said, the elimination of hepatitis is a challenging but achievable goal. This white paper will explore the challenges and
opportunities that exist in the region and will examine the best practices and case studies of territories that have made
progress in eliminating hepatitis and tackling HCC. By sharing knowledge and experience, we hope to promote greater
understanding and collaboration between stakeholders in the fight against hepatitis and HCC in the APAC region.

3.4 HCCIS CAUSED BY HBV AND HCV, BUT CONTINUES TO BE DIAGNOSED
LATE AND IS THE SECOND DEADLIEST CANCER IN APAC

HCC presents a severe and potentially life-threatening condition that poses a significant public health challenge in the APAC
region. Liver cancer (predominantly HCC) is the fifth most prevalent cancer and the second deadliest one in APAC%*. HBV and
HCV are the leading causes of HCC in the region®.

More concerning still, the trend is worsening; the year 2020 alone saw about 609,500 new cases of HCC in Asia, accounting
for a staggering 73% of the total incidence of HCC worldwide®. In addition, HCC-related deaths in Asia were estimated to
account for 72% of the total HCC deaths worldwide, with a harrowing number of 566,000 reported cases®. These figures
highlight the alarming and growing impact of this disease on the APAC region.

More than 80% of HCC cases in APAC are diagnosed at a late stage when the disease
has already advanced, maRing it challenging to achieve curative outcomes, despite the
availability of effective treatment options®.

This contributes to HCC's position as the second most common cause of premature mortality from cancer?. In addition to
the physical suffering experienced by HCC patients, including symptoms such as abdominal pain, weakness, fatigue, and loss
of appetite, there is also a significant economic burden associated with this disease?.

Several studies have highlighted this economic burden associated with HCC in the APAC region.

Back to Table of contents
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ECONOMIC BURDEN ASSOCIATED WITH HCC IN ASIA PACIFIC

In China, the overall economic burden of liver cancer was estimated at US$11. billion in 2019, equivalent to 0.047%
of the local GDP®. This economic burden includes both direct and indirect costs, with direct expenditure estimated
at US$3.1 billion, comprising US$2.9 billion in medical expenditure and US$0.3 billion in non-medical expenses?.
The indirect cost was estimated at US$8.0 billion, including US$0.4 billion due to disability and US$7.5 billion due
to premature death®,

US$114 Bil

US$8.0 Bil US$3.1 Bil
Indirect Cost Direct Cost
Disability Medical expenditure
Premature Death Non-medical
expenses

The total economic burden of liver cancer in China is projected to increase to US$12.2 billion, US$20.5 billion, and
USS$34.0 billion in 2020, 2025, and 2030, respectively, accounting for 0.102%, 0.138%, and 0.192% of China’s GDPZ.
These findings illustrate the substantial financial burden of HCC in the APAC region and the need for targeted
efforts to reduce its economic impact.

206%
34.0 Bil

2019 2020 2025 2030

Given the substantial economic burden and high mortality rates associated with HCCin the APAC region, it is essential to prioritize
the disease from end to end of the patient journey; from prevention and early detection to effective treatment strategies. This
will require concerted efforts by stakeholders across multiple sectors, including public health agencies, healthcare providers,
policymakers, patients and industry, to raise awareness and promote access to timely and appropriate care.

Addressing the underlying risk factors for viral hepatitis, including promoting vaccination against HBV, reducing the incidence
of HCV through targeted prevention strategies such as systematic and targeted screening, comprehensive harm reduction
services and increasing access to affordable and effective treatments, through integrated, person-centered delivery models
(which engage individuals in healthcare provision and account for individuals’ needs, values and disease experience), are
essential steps in reducing the prevalence and impact of HCC in the APAC region®. This points to the importance of viral
hepatitis management as the first prevention for HCC, but once the disease has progressed to HCC, having an effective national
surveillance program also plays a crucial role. This facilitates early detection, allowing for timely interventions and potentially
improving patient outcomes, as well as monitoring of high-risk populations.

Back to Table of contents
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3.5 A COMPREHENSIVE POLICY SHOULD COMBINE HEPATITIS
ELIMINATION AND HCC CONTROL WITHIN THE UHC FRAMEWORK

Despite the high prevalence of these liver diseases, they often do not receive the necessary attention as they are
overshadowed by other infectious and chronic diseases, such as HIV3,

Presently, most global, regional and national organizations and initiatives focus on only one of hepatitis or HCC
(see Figure 2)*. This siloed approach results in inadequate and poorly funded policy response of most governments
to hepatitis and HCC*'*, It also fails to address or leverage the high mortality, morbidity and economic loss associated
with these diseases®2.

Figure 2: Examples of global, regional and national organizations for liver diseases
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A policy response that combines hepatitis elimination and HCC control efforts can help to synergize efforts and reduce
the economic and health burdens associated with both diseases®?. Viral hepatitis elimination also meets all the criteria
for inclusion in the UHC framework®. This means that while catalytic funding will be crucial to set up and implement
national action plans in less developed territories, viral hepatitis and HCC response should be incorporated into broader
UHC programs funded by national funders and international donors such as The Global Fund®.

As the first platform to address a wide range of liver diseases, including hepatocellular
carcinoma and viral hepatitis in the APAC region, the APAC Liver Disease Alliance is well
placed to build on the work of organizations such as APASL and CEVHAP which have a long
history in APAC.

Early detection and treatment can also play a critical role in reducing mortality and economic loss associated with hepatitis
and HCC. Moreover, there are tools available to eliminate hepatitis, which is a primary cause of HCC, and to implement best
practices for managing HCC, based on Japan’s experience and the Japan Society of Hepatology Clinical Practice Guidelines*,
Japan is widely acknowledged as a global leader in the management of HCC*®. The outcomes of their HCC practice provide
evidence that HCC interventions can result in significant economic savings and improved health outcomes for both HCC and
hepatitis patients®*?.

In the following sections of this paper, we will elaborate on the current landscape, best practices, and the case for investment.

Back to Table of contents {
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04 Methodology

This White Paper does not aim to provide an exhaustive review of all territories; rather, its focus is to shed light on the current
landscape and best practices from selected territories for the benefit of all stakeholders. To achieve this, the paper draws on a
wide range of sources, including literature reviews, workshops, and roundtable discussions with experts in the field of hepatitis
and HCC.

Given the diversity and number of territories across the APAC region, it is simply not feasible to include every territory in one
paper. We have thus focused on 13 territories (see Figure 3) when assessing the HBV, HCV and HCC landscape to reflect the
full spectrum of healthcare system maturities, funding approaches, and HCC and hepatitis management differences in APAC.
However, we have also assessed best practices from other territories within and beyond APAC (e.g. Cambodia and Egypt) when
formulating the key policy recommendations as their experiences contain valuable learning points for territories across APAC.

We focus on 13 territories to reflect the full spectrum of healthcare system maturities,
funding approaches, and management differences in APAC.

Figure 3: The 13 APAC territories analyzed in this white paper
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To gather relevant information in all territories, we conducted a targeted literature review of international and national sources
in journal publications and symposiums such as the Hepatitis C Virus Elimination Symposium and Solidarity for Hepatitis
Elimination. The information we gathered was then organized into three themes: (1) the need to address hepatitis and HCC
together; (2) progress made and gaps in international and national efforts to tackle hepatitis and HCC; and (3) best practices
from successful case studies.

The challenges and recommendations outlined in this White Paper were developed and
refined through the collaborative efforts of leading hepatitis and HCC experts.

This process included a Liver Alliance Charter workshop, as well as a roundtable discussion focused specifically on identifying
and addressing the key challenges and opportunities in the field. The insights gathered from these discussions were then
used to inform our landscape assessment and policy recommendations, ensuring that our findings are grounded in the latest
research and expert perspectives.

Back to Table of contents
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To evaluate the landscape of hepatitis and HCC, we created a scorecard that employs indicators to measure policy and
implementation factors linked to better outcomes, as cited in research publications or authoritative sources such as the
Coalition for Global Hepatitis Elimination country dashboard, national hepatitis action plans for hepatitis, or clinical practice
guidelines on the management of HCC.

Leading hepatitis and HCC experts reviewed and advised on the development of the scorecard through the roundtable
discussion mentioned above, one-on-one discussions and email correspondence. Through this process, we identified a set of
6 HCC indicators and 7 hepatitis indicators to evaluate each territory across the 4 domains. Full explanations of the scorecard
methodology are available in the appendix.

Domain How each domain was assessed

Comprehensive Presence of a National Action Plan for HBV
national action plan N

Clear goals and targets aligned with WHO elimination indicators to reduce the burden of HBV and HCV

. » Clear budget allocation or financial plan within the National Action Plan
Sustainable and strong

funding and access » Extent of national or state/provincial government funding/reimbursement for prevention, screening, diagnosis
and treatment of HBV and HCV

» Progress towards eliminating HBV and HCV by 2030

» Strong institutional commitment towards eliminating HBV and HCV in the form of a government agency that

e coordinates the national multisectoral hepatitis elimination effort

Commitment
» Government support in the form of national policies, partnerships or initiatives to eliminate hepatitis in the
past 2 years

Good implementation » High nationwide uptake of the HBV birth dose vaccination
of the national plan or
hepatitis elimination
efforts

» Hepatitis elimination initiatives tailored to different populations (e.g. vulnerable high risk groups like pregnant
mothers and marginalized high risk groups like PLHIV, MSM etc) rolled out nationwide

» High diagnosis rate and treatment uptake

Domain How each domain was assessed

Comprehensive Presence of a national population-based HCC surveillance program

national action plan » Inclusion of liver cancer in the national cancer control plan

Sustainable and strong

c » Extent of national or state/provincial government funding/reimbursement for screening and treatment of HCC
funding and access

» Strong institutional commitment in the form of a national organization (backed by the government) that
Strong political coordinates or supports HCC control efforts nationwide

Commitment » Government support in the form of national policies, partnerships with industry or NGOs or clinical research

bodies etc to control HCC in the past 2 years

» Presence of comprehensive guidelines for HCC diagnosis/screening, monitoring, surveillance and treatment

» Clearly defined high risk groups (cirrhotic patients and patients with chronic HBV or HCV) who should be
recommended HCC surveillance

Good implementation of
HCC control efforts at a
national level » HCC surveillance and diagnosis with ultrasound and 3 biomarkers (AFP, PIVKA- II, AFP L3) every 3-4 months for
extremely high-risk patients or every 6 months for high risk patients as per the Japan Society of Hepatology
Clinical Practice Guidelines for Hepatocellular Carcinoma
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Disease Alliance

05 HBV, HCV and HCC landscape assessment
of select APAC territories

51 KEY CHALLENGES IN THE HEPATITIS AND HCC PATIENT JOURNEYS

1. HCV & HBV screening and diagnosis: 2. HCV & HBV treatment:

» Lack of national hepatitis screening program

(currently limited to opportunistic screening in all except TW and JPN) > Poor linkage to care

» Patients’ unwillingness to accept testing (‘head in the sand’ mentality) > PO R EIEEEs
» Lack of curative HBV treatment

» HBV screening is not included in antenatal
care programs

» Low disease awareness

» Poor access to testing

» Stigma associated with hepatitis

3. HCV & HBV
monitoring:

6. HCC treatment:

» Lack of efficacy and poor QoL

» Poor patient compliance to
chronic HBV treatment and
monitoring

» Poor access to targeted or
immunotherapies

4. HCC surveillance:

» Lack of sufficient awareness regarding
the significance of HCC surveillance

5. HCC prognosis:
» Majority diagnosed at late stage

» Lack of curative treatment at late stage
» Poor access to diagnostic imaging modalities > E;Stsvaerétg :Jr;bs:r:v:r:l(;arr:frglp;?g:sces
» Poor patient compliance

» Poor access

» Suboptimal performance of current
surveillance tools
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5.2 GAPS IN HBV AND HCV POLICY, FUNDING, SCREENING AND LINKAGE
TO CARE

5.21 WHAT IS NEEDED FOR SUCCESS?

Before we look at the individual gaps in selected territories, it is helpful to frame what a successful, or “gold standard” strategy
and implementation for hepatitis elimination looks like. Based on our research and discussions with experts, we believe the
following four factors are the key to hepatitis elimination:

The presence of a national plan for HBV and HCV

This provides the frame for all stakeholders by setting clear and common time-limited
quantitative targets and details the programs and funding required to achieve these targets.
Research has shown that meeting these targets will improve clinical and social outcomes
(as detailed later in this section) and lead to economic benefit (as detailed in section 6)

Sufficient political will and coordination

Crucial to secure buy-in of all relevant stakeholders for effective implementation (including
government funding) of programs within the framework of national plans.

Adequate funding

Sustainable government funding is essential to kick-start and maintain hepatitis programs
within the framework of national plans and/or broader UHC programs; in less developed
territories, catalytic funding from international donors can help to kick-start programs and
generate momentum to secure government funding.

Well-established health services, especially screening programs, integrated within existing
health systems and tailored to the needs of affected populations in different settings

Essential to identify reservoirs of infection and break the chain of infection by ensuring
that infected individuals are detected early and referred for confirmatory diagnosis and
treatment, especially in marginalized and stigmatized populations (such as PWID) with lower
screening and higher drop-out rates; HBV screening and treatment remain essential even if
HBV birth-dose vaccination is available due to variable vaccination coverage across APAC.

In the next sections, we will look at different territory examples that highlight the successes and shortcomings in each of
these four factors, and where gaps remain across the APAC region.
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5.2.2 THE PRESENCE OF A NATIONAL PLAN FOR HBV AND HCV

Disease Alliance

Broadly, territories can be categorized into those that do not have plans, those that have an outdated plan (e.g. the National
Hepatitis Elimination Country Profile by the Coalition for Global Hepatitis Elimination noted that National Hepatitis Plan
for Pakistan has not been updated since 2021), and those with up-to-date plans (defined active as of 2022 inclusive)
(see Figure 4 below). All territories with an up-to-date national hepatitis action plan also cite the WHO hepatitis elimination
targets in their plans®. While the presence or absence of a national plan does not correlate to the income status of the

territory, it does correlate to political priority.

Figure 4: Status of national plan for HBV and HCV"3#+

- B 20=PE09

Domains

. HBvV
national plan

HCV
national plan

South

India Pakistan Philippines Vietnam Thailand China Malaysia Singapore Hong Kong Taiwan Korea

Japan

Australia

Has a national action plan
that is up to date

Has a national action plan that is out of date*
| embedded within a national plan for HIV/STI

' No national action plan

*As defined by the National Hepatitis Elimination Country Profile by the Coalition for Global Hepatitis Elimination
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For example, affluent Singapore does not currently have a hepatitis national plan as HCV and HBV are considered lower
health priorities based on the low prevalence of HCV in the general population (see Table 1) and high HBV birth vaccination
dose coverage of 91%%. At the other end of the wealth spectrum, India does have a current plan, with viral hepatitis as one
of its top health priorities, despite much lower funding for healthcare per capita.

Table 1: Incidence and prevalence of HBV and HCV by territory

Hepatitis B Hepatitis C

Territories

Incidence* Prevalence Incidence* Prevalence

@ Singapore 3.60%* 0.20% 0.10%*
G China 5.02%" 15.09% 0.91%*
- India 3.00%" 0.50%*
@ Thailand 1.00%"
a4

9 Vietnam 1.80%
. Japan 0.90%** 0.13%>
/g .

@, Republic of Korea 2.90%% 11.9% 0.90%°
) Philippines 0.60%°°
E Malaysia 1.70%% 0.40%"
° Taiwan 3.28%%
a Australia 23.2%0 0.90%°° 36.6%° 0.05%°°
G Pakistan 110%°" 4.30%°
Hong Kong 720% 0.30%*

*Per 100,000 population in all territories except Japan, where data was captured per 100,000 people years

**No publicly available data on Hepatitis B and C incidence in this territory at the time of publication

Low > High

Colour legend
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Territories without national hepatitis plans or up-to-date national plans (such as Singapore and Pakistan) are more likely to
lack coordinated and well-resourced hepatitis elimination programs. Hepatitis programs in these territories are thus limited
to HBV newborn vaccination programs and/or initiatives led by NGOs or provincial/state governments®. For instance, in
the case of Pakistan, Aga Khan University (AKU), a renowned private international university, has led pilot HCV micro-
elimination efforts in three Union Councils (UC) of Malir District, Karachi in 2022%. Similarly, in Singapore, its first HCV
elimination initiative has been introduced through a public-private partnership model to provide HCV testing and linkage
to care services for high-risk populations®. Although these targeted initiatives are commendable and can provide a starting
point, it is crucial to prioritize the scaling up of these efforts.

A national hepatitis plan is recognized by experts as a pre-requisite to eliminate hepatitis,
but it is not a guarantee®.

A national hepatitis plan is crucial for the successful elimination of hepatitis as it serves as a foundational framework,
providing clear goals, targets, and actionable steps towards achieving this goal. However, it is also not a guarantee that
a plan will translate to results all the time. While Taiwan and Japan - the only territories on track to eliminate HCV by
2030 - have national hepatitis plans, so do territories like Australia, South Korea, Malaysia, Thailand and Vietnam - all of
which are not on track to eliminate by 2030"**, It is also worth recognizing that most countries are not on track for HBV
elimination within the same timeframe. In assessing whether a territory is on track to hepatitis elimination, we used data
from The Polaris Observatory. CDA Bright (HCV) and PRoGReSs (HBV) models were utilized to predict the attainment year of
WHO's 2030 elimination targets for each territory, including diagnosed cases, treatment coverage, mortality reduction, and
incidence reduction, which is then compared against the WHO’s 2030 goal. Taiwan and Japan’s national hepatitis plans stand
out for being comprehensive and are characterized by strong political will and coordination, sustainable domestic funding,
universal screening and strong linkage to accessible, high-quality care. This points to the need for territories to be proactive
and take the next step to ensure that national action plans are adequately funded and implemented. We will examine these
and the critical success factors leading to Taiwan’s and Japan’s success below and in the key policy recommendations later
in this paper.

V/

v/
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5.2.3 SUFFICIENT POLITICAL WILL AND COORDINATION

Political will and commitment (see Figure 5) are assessed by the progress that each territory has made towards eliminating
hepatitis by 2030, the presence (or absence) of a dedicated national hepatitis taskforce, ministry, or agency indicating
institutional commitment and government support for policies, partnerships or initatives to eliminate hepatitis in the
past 2 years.

Figure 5: Level of political commitment to eliminate hepatitis across 13 APAC territories

%@)6‘.@: @f'ﬂﬁﬂ

South
Korea

Political
commitment
for HBV
Political
commitment
for HCV
. High Medium ‘ Low

Domains India Pakistan Philippines Vietnam Thailand China Malaysia Singapore Hong Kong Taiwan Japan  Australia

Political will and coordination are crucial determinants of successful policy development and implementation. Pakistan’s
experience demonstrates this. Firstly, the HBV newborn vaccination mandated by the national government in Pakistan is
still not available in all provinces®, underscoring the lack of coordination across national, provincial and local governments.
Secondly, an ambitious screening and treatment program for hepatitis in 2019 was announced by the former Pakistan Prime
Minister, Imran Khan®; however, it remains unclear when the above-mentioned program will be launched due to a resource
re-allocation following the COVID outbreak in 2020-2022¢, followed by a change in Prime Minister in 2022.

The political sensitivity and stigma associated with populations at increased risk of hepatitis such as PWID have also dampened
politicians’ willingness to support hepatitis screening and treatment programs for these marginalized groups in Singapore and
Philippines®®. Encouragingly however, the Singapore government has recently relaxed its stance by publicly endorsing an
NGO-led pilot program to screen and treat previously incarcerated persons for HCV™.

However, political will and coordination alone are not enough to allow a territory to eliminate hepatitis by 2030. Among the
territories with higher political will, only Taiwan and Japan are on track to eliminate HCV by 2030, This suggests that other
factors such as adequate funding must also be fulfilled for successful policy implementation and hepatitis elimination by
2030. For resource-limited territories like India, Pakistan, Vietnam and Philippines, demonstration of political will in the form
of initial action being taken towards implementing a national plan is also the first step towards securing catalytic funding from
global donors such as The Hepatitis Fund®”,
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a BOX 1: TAIWAN CASE STUDY
Strong political commitment drove prompt and swift response plans for HCV727

Upon the launch of WHQ's goal in 2016, a series of expert meetings has been held, establishing policy guidelines,
thus reflecting strong government support right from the start. With this, the National Hepatitis C Program (NHCP)
office was set up in Dec 2016 under the guidance of MOHW.

After 2 years, efforts from various stakeholders including experts, public health officers, legislators and government
leaders have culminated in Taiwan’s Hepatitis C Policy Guideline 2018-2025 which demonstrates political commitment
by MOHW to eliminate HCV by 2030 through active screening and relaxation of treatment reimbursement criteria
whilst ensuring sustainable financing.

However, political will and coordination alone are not enough to allow a territory to eliminate hepatitis by 2030. Among the
territories with higher political will, only Taiwan and Japan are on track to eliminate HCV by 2030"%-4, This suggests that other
factors such as adequate funding must also be fulfilled for successful policy implementation and hepatitis elimination by
2030. For resource-limited territories like India, Pakistan, Vietnam and Philippines, demonstration of political will in the form
of initial action being taken towards implementing a national plan is also the first step towards securing catalytic funding from
global donors such as The Hepatitis Fund®7,
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5.2.4 ADEQUATE FUNDING

Figure 6: Funding for hepatitis elimination across 13 APAC territories
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Despite the formulation of national plans to achieve the World Health Organization (WHO) goals of eliminating viral hepatitis
in approximately 70% of territories/regions worldwide by 2017, fewer than 50% of territories have allocated adequate
funding for implementation’. For instance in India (see Figure 6 above), HCV lacks the necessary domestic and international
interest and hence, resources to finance commodities and programming for elimination at a national level”. WHO has also
highlighted the need for increased investment in hepatitis elimination in Vietnam™,

Adequate funding to eliminate hepatitis needs to cover screening and treatment for
effective service delivery.

The recent identification of novel HBV biomarkers such as quantitative HBV surface antigen (qHBsAg), hepatitis B RNA
(HBV RNA) and core-related antigen (HBcrAg), have demonstrated potential in a range of clinical settings. They hold the
promise of improving early detection, stratifying the risk of future complications and therapeutic monitoring of HBV-infected
individuals™. These advancements serve as a reminder that the field of hepatitis is continually evolving, with exciting
improvements on the horizon. Therefore, it is important to acknowledge that the implementation of these advancements
will require dedicated funding efforts to ensure patient access.

Australia, Japan, Taiwan and to a lesser extent Hong Kong and South Korea have all set aside funding to ensure successful
implementation of their respective national hepatitis plans. Free HCV screening is available nationwide in Japan”, Taiwan’
and Australia®. There is also unrestricted access to DAA (Direct-acting antivirals) in territories like Australia and Taiwan®',
The Hong Kong government has also set aside a USD120m recurrent budget to cover the cost of DAA for 1,700 HCV patients
annually®> while DAA is reimbursed in South Korea, albeit with a hefty out-of-pocket co-pay cost of up to USD3,000%.

However, funding often falls short of covering the entire hepatitis national plan in less affluent territories and this was
exacerbated by the COVID-19 pandemic that emerged in 20207. The pandemic diverted the attention of governments and
intensified competition for previously allocated resources and funding, delaying progress in hepatitis elimination efforts’.
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A case in point would be the experience of Pakistan where an ambitious screening and treatment program for hepatitis
announced in 2019 is still awaiting funding to start®. Likewise in Philippines, the COVID-19 pandemic has slowed efforts for
expanding a service delivery model for HBV in the public sector®. As a result, most of the screening, diagnosis, and treatment
activities for HBV remains largely concentrated in the private sector in Philippines®.

Furthermore, viral hepatitis lags other infectious diseases in terms of funding, with no
equivalent to initiatives like the President’s Emergency Plan for AIDS Relief (PEPFAR) for
hepatitis and limited support from The Global Fund in the fight against viral hepatitis™.

The chronic lack of funding for hepatitis programs globally is largely driven by a lack of public awareness regarding the
significant disease burden of viral hepatitis, which hampers efforts to secure funding from key stakeholders™. There is thus a
pressing need to raise awareness about the severity of viral hepatitis as a disease and its impact.

Although funding from organizations like The Global Fund and Unitaid has provided some support for addressing HIV and
key populations (such as those living with HIV, people who inject drugs, and pregnant women), the funding allocated for
addressing the burden of hepatitis has been limited and insufficient”, especially in APAC which accounts for the bulk of the
global hepatitis death toll. Inadequate domestic healthcare funding has also been widely acknowledged as a key barrier to
implementing national hepatitis elimination plans”™. However, even small incremental investments - as little as USD250,000 -
from global funders can have a significant impact®. During the COVID-19 pandemic, the Hepatitis Fund issued first-round grants
to organizations to scale up hepatitis programs in Pakistan and Vietnam®. These investments have created demonstrable
change in lower out-of-pockets costs, increased human resources capacity, and helped governments to unlock domestic
resources for hepatitis elimination®. These have since led to reimbursed HCV confirmatory testing outside of hospitalization
in Vietnam and 461 primary care centers offering HCV screening in Pakistan®,

There is also an opportunity to incorporate viral hepatitis response into broader UHC
programs funded by national funders and international donors such as The Global Fund as
viral hepatitis elimination meets all the criteria for inclusion in the UHC framework3. This
includes integrating viral hepatitis programs with existing testing and treatment services
including HIV and tuberculosis®.

Lower-middle income territories such as Vietnam (HCV) and Philippines (HBV) have begun to explore the integration of viral
hepatitis response within programs that are already funded by The Global Fund and other funding agencies (e.g. HIV programs)’.
Vietnam has successfully leveraged this, demonstrated by the successful acquisition of US$1.2 million under the 2018-2020
GFATM HIV grant., enabling the provision of 16,000 DAA treatment courses for PLHIV co-infected with HCV®. Furthermore,
catalytic investments can jumpstart the planning and management of hepatitis response programs. Encouragingly, Thailand®,
Vietnam® and India” have all implemented pilot programs within the framework of national hepatitis programs (with the
support of international partners like PATH, DNDi, CHAI, The Global Fund and The Hepatitis Fund) to generate cost effectiveness
data and secure future government funding to expand these programs nationwide.
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5.2.5 WELL-ESTABLISHED HEALTH SERVICES, ESPECIALLY SCREENING PROGRAMS, INTEGRATED
WITHIN EXISTING HEALTH SYSTEMS AND TAILORED TO THE NEEDS OF AFFECTED
POPULATIONS IN DIFFERENT SETTINGS

Figure 7: Implementation of hepatitis elimination initiatives across 13 APAC territories
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Only Taiwan and Japan have national general population HBV/HCV screening programs (see Figure 7 above). Most of the
other territories only have HBV/HCV micro-elimination screening programs for PLHIV, PWID or pregnant women.

Insufficient integration of hepatitis services such as screening into universal health
coverage initiatives and the lack of HBV screening as part of antenatal care programs and
political sensitivity associated with supporting marginalized populations at risk of HCV.

However, hepatitis patients in almost all territories do not receive equitable care throughout their journey due to persisting
barriers to access care®. This is hampered further by insufficient integration of hepatitis services such as screening into
universal health coverage initiatives and the lack of HBV screening as part of antenatal care programs (thus missing the
opportunity to break the mother-to-child transmission chain of hepatitis alongside HIV and syphilis®®®), and political
sensitivity associated with supporting marginalized populations at risk of HCV.

Despite ongoing efforts to eliminate hepatitis, there are still “missing millions” who remain undiagnosed, untreated, and
left to live with the disease without proper assistance®, These individuals may be found in the general population and
marginalized communities with suboptimal access to care (e.g. PWID, men who have sex with men (MSM), people who live
with HIV). The latter group tends to experience worse health, social and economic outcomes due to loss of education,
marriage, employment opportunities™. Crucially, these marginalized communities may also represent hidden reservoirs of
infection and targeted interventions for these groups can serve to interrupt and prevent onward transmission.
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Addressing issues within marginalized communities is challenging due to political sensitivity which leads to a deprioritization
of viral hepatitis elimination®. Despite being at an increased risk of viral hepatitis, marginalized populations often face
disproportionate barriers to accessing effective hepatitis treatment solutions due to double stigma - both as part of a risk
group and as individuals with hepatitis™®. They experience suboptimal preventive measures, treatment deliveries, and
disease management, and lack outreach programs for on-site HCV and HBV testing to link them to care®.

The importance of screening and linkage to care for marginalized populations at risk of hepatitis is underscored by Australia’s
experience where DAA have mostly been prescribed to older patients who have been diagnosed with hepatitis for some time
while diagnosis and treatment uptake among younger people with newly acquired infections (typically PWID) remains low?®.
This has occurred despite the availability of reimbursed DAA without restrictions, and leaves Australia at risk of missing its
goal of eliminating hepatitis by 2030. Stepping up targeted screening for younger patients and strengthening linkage to care
to ensure those diagnosed with hepatitis are treated with DAA will be crucial to reaching its targets®.

Hong Kong®, Malaysia®, Taiwan’, Australia” and Singapore’™ have implemented or are considering implementing hepatitis
screening and linkage to care services (direct referrals to hospitals) for PWID or people previously in closed settings;
however, screening and linkage to care for marginalized populations remain key challenges in hepatitis elimination efforts
in most territories.
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5.3 GAPS IN HCC SURVEILLANCE AND FUNDING

5.31 WHAT IS NEEDED FOR SUCCESS?

Japan is internationally perceived as an exemplar in HCC surveillance and management®***, Based on our analysis of Japan'’s
HCC surveillance model and discussions with key opinion leaders in HCC, we have identified the following critical success

factors for effective HCC surveillance and management36?:

[®=]

Presence of a National
HCC surveillance
program

FEN
Sufficient

political will and
coordination

7\

Adequate funding
to implement
the plan

7\

Robust surveillance

protocols, education,
precise and high
quality treatments

Subsequently, we will examine different territory examples that highlight the successes and shortcomings in each of these

Ensures that surveillance of HCC is implemented nation-wide to detect HCC
early and track program outcomes such as cancer stage at diagnosis and 5-year
survival rate.

Crucialto secure buy-in of all relevant stakeholders for effective implementation
(including government funding) of surveillance and supporting programs.

National insurance coverage for testing and treatment of HCC and its causes
(i.e. hepatitis) to minimize out-of-pocket cost and maximize access to testing
and treatment.

Ensures rigorous HCC surveillance is consistently applied across a target
population that knows where, when and why to test for HCC, and HCC patients
receive treatment that will maximize their chance of a cure (if detected early)
or at least maximize survival.

four factors across the APAC region.
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5.3.2 THE PRESENCE OF A NATIONAL HCC SURVEILLANCE PROGRAM

Among the 13 studied APAC territories, only Japan and South Korea have a national HCC surveillance program (see Figure 8).

Figure 8: Presence or absence of national HCC surveillance programs across APAC territories
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A national HCC surveillance program should aim to detect and manage HCC cases, especially among high-risk populations
like viral hepatitis, cirrhosis, NAFLD/NASH, and metabolic syndrome®.

While fully reimbursing the program requires investment, it can incentivize participation and ensure equitable access®%.
Furthermore, implementing a nationwide program for HCC can be considered cost-effective and yield a positive return on
investment, as explained in section 6 of this paper. Partial reimbursement or exploring coverage through health insurance
schemes can be alternative options®%°, Striking the right balance between financial considerations and access to necessary
services is essential for an effective and sustainable HCC surveillance program®1°,

A national HCC surveillance program should aim to detect and manage HCC cases, especially
among high-risk populations like viral hepatitis, cirrhosis, NAFLD/NASH, and metabolic
syndrome

Across healthcare systems in Asia, there exists significant variation in the overall survival rates of patients diagnosed with
HCC'. Notably, Japan stands out with an impressive 5-year survival rate of 44.1% for all HCC cases, surpassing the rates
reported in other countries globally during the same time frame¥. For instance, South Korea recorded a survival rate of
23.3%, Taiwan reported 22%, and the United States demonstrated survival rates ranging from 11% to 15%>* Key factors that
prolong long-term survival are early diagnosis of tumours, and treatment of patients with effective therapies''%,
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NATIONAL SURVEILLANCE PROGRAM IS ASSOCIATED WITH EARLIER DETECTION OF HCC AND LONGER SURVIVAL

National surveillance programs lead to earlier detection of HCC, resulting in more patients being diagnosed at
curable early stages (BCLC 0 or A). For example, in Japan, 62.5% of HCC patients are diagnosed at early stages,
compared to 20-30% in South Korea, 10-20% in Taiwan, and <10% in other Asian territories without established
surveillance programs?.

% of HCC patients
diagnosed at
early stage

62.5%

10-20%

Japan Korea Taiwan Other APAC Territories

RN without established
. \\.,;, surveillance programs

Studies have also shown that patients who undergo surveillance have better survival outcomes, where the median
survival of HCC patients in Japan is 79.6 months, longer than other regions®” Similar improvements have been
observed in South Korea, where the mortality risk of patients who participated in the surveillance program was
22.0% lower compared to those who did not™,
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5.3.3 SUFFICIENT POLITICAL WILL AND COORDINATION
Political will and commitment (see Figure 9) are assessed based on the extent of institutional commitment represented by
the presence (or absence of) national organization or task force to oversee or manage the planning and implementation of

HCC surveillance efforts in each territory and government support for policies, partnerships or clinical research to control
HCC in the past 2 years.

Figure 9: Level of political commitment to comprehensive HCC management across 13 APAC territories
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The governments in Japan and South Korea were driven to implement national HCC surveillance programs after a sharp
increase in mortality rates and the realization that HCC was the leading cause of premature mortality respectively™"?,

The Japan Society of Hepatology (JSH) also lobbied the Ministry of Health, Labour, and
Welfare (MHLW) for HCC surveillance of high-risk patients (i.e. patients with chronic viral
hepatitis and cirrhosis)"®.

The coordinated efforts of the Japanese government, MHLW, academic societies, and government agencies have led to
a system of free HBV and HCV testing in medical institutions and public health centers, including annual corporate and
community health checkup programs3**, These ultimately helped to detect patients at high risk of developing HCC early.
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In contrast, other territories tend to overlook HCC and focus on cancers considered to have higher incidence and mortality,
such as lung and breast cancer. However, Taiwan, Thailand, and Vietnam have not prioritized HCC surveillance despite the
high incidence and mortality associated with HCC in each territory (see Table 2). This underscores the need for increased
attention and funding for HCC in these territories.

Table 2: Incidence and prevalence of HCC by territory™s-"°

. Incidence Rank Mortality Rank
Territories (crude rate per 1= Most common (crude rate per 1= Cancer with
100,000) cancer 100,000) highest mortality
@ Singapore 23.0 6 217 4
ﬂ China 28.3 5 27.0 2
5 .
- India 2.5 1 2.4 M
N
@ Thailand 2 1
a4
° Vietnam 271 2 26.0 1
PRY .
@, Republic of Korea 28.8 7 218 2
) Philippines 11.6 7 10.7 4
&= yalaysia 6.6 9 6.3 5
ﬂ Australia 11.6 7 10.7 4
G Pakistan 2.4 13 2.3 10
L9 Hong Kong 232 5 20.5 3

Colour legend

Low

p» High
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5.3.4 ADEQUATE FUNDING TO IMPLEMENT THE PROGRAM

Figure 10: Funding for comprehensive HCC management across 13 APAC territories
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Adequate funding is crucial for the successful implementation of comprehensive HCC surveillance programs utilizing
ultrasound and tumour markers (AFP, AFP-L3, and PIVKAII)¥. Due to the limited availability and ability to detect early-stage
HCC, the use of tumor markers holds significant importance™"2 Tumor markers supplement the existing diagnostic methods
by providing additional value in identifying HCC at its initial stages to improve surveillance and testing uptake™ ™,

Japan is the only territory in our analysis that reimburses ultrasound and 3 tumour marker tests for HCC surveillance®
(see Figure 10 above). In contrast, the other territories either do not reimburse HCC surveillance testing at all, or only
reimburse ultrasound for HCC surveillance. Even then, funding for surveillance tests alone is not enough - it is also crucial to
provide hepatologists’ or ultrasound technologists’ (sonographers trained by hepatologists) training to develop their skills
and expertise for more accurate detection of tumours with ultrasound. Japan stands out for the skill and expertise of their
hepatologists and ultrasound technologists which allows them to detect tumours smaller than radiologists elsewhere and
this is testament to their investment in this area™.

Japan is the only territory in our analysis that reimburses ultrasound and 3 tumour marker
tests for HCC surveillance

Recognizing the crucial need for adequate funding to support biomarker testing and enhance training programs for
ultrasound technologists, it is equally important to emphasize the participation of primary care providers in managing
these conditions. Their involvement can significantly contribute to the continuity of care. Hence, it is imperative to invest
in fostering better coordination among primary, secondary, and tertiary healthcare centers. These measures aim to
strengthen the healthcare system'’s response to liver disease and HCC, ultimately leading to improved patient outcomes and
comprehensive care delivery.
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The availability of reimbursed treatment is also essential to drive doctors’ recommendation for surveillance and acceptance
among patients. Without access to affordable treatment, surveillance uptake may be hindered as timely HCC treatment is
the ultimate objective of surveillance.

The primary treatment for early-stage HCC is surgical resection™. In order to assess the effectiveness of a comprehensive
HCC surveillance program aimed at detecting early-stage HCC, it is crucial to consider the quality and accessibility of
HCC surgery, as well as its reimbursement. When it comes to advanced HCC treatment, it is necessary to evaluate the
reimbursement status of immunotherapy. Among the 13 territories in our analysis, only Japan, Australia, China, Hong Kong,
South Korea and Singapore reimbursed immunotherapies for HCC and this served as an indicator of willingness to fund/
reimburse novel therapies for HCC.

It will thus be crucial to adopt a programmatic approach to funding and management of
HCC in territories that do not follow a Fee for Service Scheme (like Japan)

However, funding may remain a challenge in some territories even if HCC surveillance testing and treatment are reimbursed,
especially in territories that do not follow a Fee for Service Scheme (like Japan). For instance, budget constraints from
payors may keep the adoption and utilization of surveillance low. It will thus be crucial to adopt a programmatic approach
to funding and management of HCC in these territories.

An efficient HCC surveillance program, which highlights the necessity and commitment to surveillance, eventually hinges
on the effectiveness of the surveillance tests, characterized by high sensitivity and specificity. Moreover, the presence of an

acceptable and effective therapy is crucial, as it ultimately leads to increased support and funding.

We will explore this in our key policy recommendations later in this white paper.
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5.3.5 EXTENSIVE SURVEILLANCE PROTOCOLS, PUBLIC EDUCATION, CAREFUL AND ACCURATE
TREATMENT SELECTION AND HIGH-QUALITY TREATMENT TECHNIQUES

Figure 11: Implementation of HCC control efforts across 13 APAC territories
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While a combination of the AFP test and ultrasound is considered the gold standard for HCC surveillance by major
international societies such as the American Association for the Study of Liver Disease (AASLD), the European Association
for the Study of the Liver (EASL) and the Asian Pacific Association for the Study of the Liver (APASL) (with the exception of The
Japan Society of Hepatology's clinical practice guideline which recommends ultrasound and 3 tumour markers — AFP, ALP-L3
and PIVKAII)™76, 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. For this reason,
up to 30 to 40% of tumours detected under surveillance are beyond early stage HCC™. The addition of complementary
biomarkers (PIVKA and AFP-L3) to ultrasound and AFP has been suggested to further increase sensitivity and address this
limitation™.

Japan’s comprehensive HCC surveillance approach with ultrasound and 3 tumour markers
has paid off, with a higher proportion of early HCC detection and improved prognosis®"°,
thus supporting the increased sensitivity of ultrasound and 3 tumour markers over
ultrasound and AFP alone.
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There is also evidence that demonstrates the cost-effectiveness of combining ultrasound, AFP, ALP-L3 and PIVKAIl over a
combination of ultrasound and AFP® — we will discuss this in the next section.

Moreover, research has shown that genomic profiling can be utilized to detect HCC at an early stage in cirrhotic patients,
thereby addressing the necessity of identifying HCC cases that can benefit from curative treatments. Given its remarkable
precision, non-invasive nature, and applicability across diverse populations, genomic profiling holds immense potential for
public health screening among high-risk groups, particularly in situations where the essential equipment and infrastructure
for HCC imaging screening are unavailable, although there is a need to consider affordability.

Earlier we discussed the importance of funding for surveillance, but this also needs to be
accompanied by education initiatives to drive testing uptake.

If testing costs do not pose a barrier to patients, awareness and knowledge of testing become the key determinant of
surveillance uptake™. The suboptimal surveillance uptake in South Korea has been attributed to a lack of patient awareness
and knowledge of the need for HCC surveillance™.

Besides its nationwide surveillance program, the better survival outcomes reported in Japan can also be attributed to its
accurate diagnostic imaging capabilities, and technical superiority of resection and locoregional therapies including RFA
and superselective conventional TACE*'2 as well as proactive introduction of systemic therapy including molecular targeted
therapy and immunotherapy for not only advanced stage but also for intermediate-stage HCCs. Japan’s superior outcomes
in BCLC stage A HCC can attributed to the stringent assessment of hepatic functional reserve and proactively repeated
resections in resectable cases®%. In addition, Japan has unique treatment approaches for HCC patients with vascular
invasion, such as HAIC, that have shown beneficial effects in selected HCC patients with vascular invasion and were reported
to have a better prognosis than those treated with other therapies?®.
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06 The investment case for hepatitis
elimination and HCC management

We examined cost-effectiveness (i.e. health gains relative to the cost of the intervention)™
and cost-benefit (i.e. cost of the intervention relative to the benefits of the intervention,
where benefits include health outcomes and non-health benefits such as productivity
gains, quality of life, etc)’”® data to assess the value of various interventions for hepatitis
and HCC in APAC.

These interventions ranged from one-time screening to comprehensive elimination programs. Cost-effectiveness
and cost-benefit data were not available in all 13 APAC territories so we focused on a sub-set of territories (Australia,
Japan, China, South Korea, Pakistan, Vietnam, Philippines) to represent the income spectrum in the region. Our analysis
showed that HBV and HCV treatment, screening, and comprehensive elimination packages are cost-effective as they
fall below the cost-effectiveness threshold of USD25,000 per quality-adjusted life-years (QALY) gained set by NICE™
or below a threshold of USD998 (in territories with low human development index / HDI like Pakistan) to USD69,499 (in
territories with very high HDI like Australia) per disability-adjusted life year (DALY) averted™. For HCC surveillance, biannual
ultrasound combined with AFP was the most cost-effective option for high-risk patients with cirrhosis and chronic HBV.

7 o J
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6.1 THE INVESTMENT CASE FOR HEPATITIS B ELIMINATION

Cost-effectiveness and cost-benefit data highlighted the urgency and value of eliminating HBV in Australia, China, Philippines
and Vietnam.

A five-test (HBsAg/HBsAb/HBeAg/HBeAb/HBcAD) screening strategy was shown to be the most cost-effective in China with
incremental cost-effectiveness ratio (ICER) of USD18,295 per QALY gaineds,

ICER of USD 18,295 per QALY
gained with five-test screening

The cost-effectiveness of the five-test screening strategy can be attributed to the marginal cost increase per test as
compared with other strategies (e.g. the five-test strategy has a marginal cost increase of USD8.55 per test compared with
the two-test strategy)™?® The youngest age group (18-30 years) would also benefit most from screening because identifying
younger people who need vaccination would result in greater QALYs gained from a fixed investment sum. This underscores
the urgency to screen for HBV.

A comprehensive HBV elimination program consisting of diagnosis, linkage to care, treatment and prevention/vaccination
has also been shown to be cost-effective and saves health system resources. A study assessing the cost-effectiveness
of scaling up HBV diagnosis, linkage to care and treatment (i.e. enhancing the HBV care cascade) to achieve WHO's HBV
elimination targets in Australia by 2030 found that this had an ICER of USD9,735 per DALY averted™. Likewise, a full suite
of prevention (100% infant vaccination and prevention of mother-to-child transmission), case finding and treatment (50%
coverage) in China would avert 2.1 million HBV-related deaths and yield a return of USD1.57 per USD1 dollar invested over
a span of 15 years™. Similarly, every USD1 dollar spent on HBV elimination in Philippines and Vietnam will return USD2.23
and USD1.70 respectively by 2035™',
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6.2 THE INVESTMENT CASE FOR HEPATITIS C ELIMINATION

Similarly, cost-effectiveness and cost-benefit data highlighted the urgency and value of eliminating HCV in Australia, China,
Pakistan and Vietnam. HCV screening can yield an ICER of USD104 to USD2,647 per person diagnosed in Vietnam and China
respectively™. Combining screening with treatment will lead to an ICER of USD2,030 to USD4,956 per person cured in Vietnam
and China respectively™,

HCV screening and treatment have been shown to be cost effective
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A modelling study assessing the cost-effectiveness and net economic benefit of scaling up hepatitis elimination with testing
and treatment in Australia concluded that investing an additional USD163 million to achieve WHO HCV elimination targets
by 2030 will yield an additional net economic benefit of USD183 million and this benefit would continue to increase every
year thereafter”.

Likewise, another study concluded that investment in HCV elimination in Pakistan can bring about substantial societal
health and economic benefits™, Scaling up screening and treatment to achieve HCV elimination in Pakistan could avert
5.57 million DALYs and 333,000 HCV-related deaths from 2018 to 2030™3. This elimination initiative could cost an additional
USD1.45 billion in direct costs if one-third of HCV screening were integrated within existing primary healthcare services in
Pakistan. However, USD1.30 billion could be saved over the same period through improvements in productivity from reduced
absenteeism, presenteeism, and premature deaths due to HCV. This would make the investment highly cost-effective
(ICER: USS$29 per DALY averted) by 2030 and cost-saving shortly after, with a net economic benefit of US$9.10 billion by 20503,

Scaling up screening and treatment could avert

»> 5.57 million DALYs

333,000 HCV-related deaths

Back to Table of contents



4 Eliminating Asia’s Silent Emergency: Hepatocellular Carcinoma and Hepatitis

6.3 THE INVESTMENT CASE FOR HCC SURVEILLANCE

In general, surveillance is considered beneficial to an individual if it provides an increase in life expectancy of around 100
days, and cost-effective if surveillance costs less than USD50,000 per year of life gained™*. A systematic review revealed that
biannual ultrasound and AFP stand out as the most cost-effective surveillance method across Australia, Thailand, South
Korea, which is in line with recommendations from Asia-Pacific and Australian professional bodies for patients with cirrhosis
and chronic HBV™S, This combination improves screening sensitivity (despite the trade-off regarding decreased specificity)
and is also more cost-effective than ultrasound alone. For instance, biannual ultrasound * AFP was cost-effective when
compared with no screening in Thailand, with an ICER of USD3,600/QALY"™, thus meeting the criteria for surveillance to be
considered cost-effective. However, this systematic review did not consider the benefit of combining ultrasound, AFP, ALP-L3
and PIVKAII over ultrasound and AFP.

Another cost-effectiveness analysis of serological tests and ultrasound revealed that combining ultrasound, AFP, ALP-L3 and
PIVKAII is the most cost-effective strategy among chronic HBV patients over 40 years of age in China'®. The ICER of the AFP,
ALP-L3 and PIVKAIl combination over ultrasound alone was USD4,863 per QALY while the ICER of the AFP, ALP-L3 and PIVKAII

combination over a combination of AFP, ALP-L3, PIVKAIIl and ultrasound was USD25,996 per QALY™, Once again, this met the
criteria for surveillance to be considered cost-effective.

HCC surveillance that combines ultrasound and multiple serological tests is cost effective
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An examination of cost of illness (COI) which is calculated by summing direct, morbidity and mortality costs, suggested
the economic burden of HCC is lower in Japan than Taiwan™®. In Japan, COI trended downwards and COI in 2014 was 33%
lower than COI in 2002 while COI trended upwards in Taiwan with COI in 2014 being 16% higher than that in 2002%¢. Loss of
human capital due to death caused by HCC was the largest contributor to COI", This suggests that the lower (and downward
trending) COIl in Japan could be attributed to the national surveillance program which has led to earlier diagnosis and
improved prognosis of HCC patients and demonstrates the cost-effectiveness of nation-wide HCC surveillance.
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07 Key policy recommendations for HBV, HCV
and HCC

While progress has been made in many of the APAC territories, intensive work still lies ahead to reach the goal of eliminating
hepatitis and reducing the economic loss associated with HCC. In this section, we lay out five action points, which present
our policy recommendations for APAC's response to hepatitis and HCC. These action points are exemplified through
successful case studies within individual territories in the region and one from Egypt, providing learnings for all territories.
Additionally, the action points have also been formulated by considering the lessons and shortcomings observed in other
regions, such as Australia.

The case studies also underscore the benefits of coordinating a national healthcare response to both hepatitis and HCC, in
contrast to the siloed approach adopted by many territories in the APAC region?.

The above-mentioned policy recommendations embodythis coordinated response and will ultimately benefit all stakeholders
in the healthcare ecosystem. The value of these interventions have been summarized on the next page before we deep dive
into the 5 action points in the rest of this section.

FIVE ACTION POINTS TO ELIMINATE HEPATITIS AND CONTROL HCC

HEPATITIS NATIONAL ACTION PLANS NEED TO BE MORE COMPREHENSIVE

EXPAND HEPATITIS SCREENING AND TREATMENT, INTEGRATED WITHIN EXISTING HEALTH SYSTEMS AND
TAILORED TO THE NEEDS OF AFFECTED POPULATIONS IN VARIOUS SETTINGS

GOVERNMENTS CAN SECURE GREATER FUNDING BY INTEGRATING HEPATITIS AND HCC INTO BROADER
HEALTH INITIATIVES AND EMPLOYING BLENDED FINANCING MODELS

IMPLEMENT A COMPREHENSIVE NATIONAL HCC SURVEILLANCE PROGRAM AND ENSURE TIMELY ACCESS
TO TREATMENT FOR HCC AND HEPATITIS

INCREASE AWARENESS AND IDENTIFY POLICY CHAMPIONS TO DRIVE POLITICAL COMMITMENT
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VALUE OF STRONG HEPATITIS ELIMINATION AND HCC SURVEILLANCE
PROGRAMS

Patients and their caregivers:
» De-stigmatization
» Improved access to screening, surveillance and treatment

» Chance of curing HCV

» Better prognosis for HBV and HCC

Governments and the
economy:

Healthcare
professionals:
» Healthier population

a better economic
productivity

» Timely and appropriate
clinical response

» Confidence in screening
and diagnostic results » Reduce absenteeism
due to debilitating
symptoms associated
with chronic HBV and

late-stage HCC

Healthcare systems and payors: Healthcare providers:
» Progress towards UHC » Reduce operational costs and set-up time by

. . combining hepatitis screening with other health
» Increase cost-effectiveness by detecting services for TB/HIV

and treating early
» Alleviate bed crunch by detecting and treating

> Enhance economic efficiencies by adding patients early before progression to chronic HBV
hepatitis screening (and HCC surveillance) and HEC

to existing health services such as TB, HIV

» Generate cost-effectiveness data using
micro-elimination
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71 ACTION POINT 1:
Hepatitis national action plans need to be more comprehensive

Japan and Taiwan’s experiences demonstrate the positive outcomes of effective policy communication and coordination
efforts, coupled with a forward-thinking perspective that ensures sustainable financing™. The case study of Taiwan is
detailed in Boxes 2 and 3.

Hepatitis national action plans should also incorporate WHO hepatitis elimination targets outlined in the WHO Global
Health Sector Strategy (GHSS) on viral hepatitis released in 2016, as this provides an initial roadmap for the elimination of
viral hepatitis as a public health problem by 2030 - a 90% reduction in incidence and a 65% reduction in mortality by 2030,
compared with a 2015 baseline™.

The subsequent release of the first-ever WHO Global Guidance for country validation of viral hepatitis elimination in 2021
has marked a significant milestone in the field and represents a major step forward in the fight against viral hepatitis. It has
quickly established itself as a valuable and comprehensive resource to support territories’ viral hepatitis elimination efforts.
This Guidance accounts for territory variances in HBV and HCV epidemiology and progress toward elimination, thus giving
territories the flexibility to adapt its recommendation to the local context™. For instance, territories can apply separately for
one of four certification options: elimination of mother-to-child transmission of HBV, HCV as a public health problem, HBV
as a public health problem, or elimination of both HBV and HCV together as a public health problem. This flexible approach
recognizes the diverse challenges and priorities that territories may face, including both low-middle income and high-
income territories, enabling them to tailor their elimination strategies based on their unique circumstances and resources.
The Guidance also provides a range of options for how to measure the targets depending on available surveillance data and
capacity, as well as a checklist of other considerations to assess their progress towards elimination™,

Encouragingly, some countries have also integrated their broader healthcare objectives
with the WHO’s 2030 elimination goal, extending beyond hepatitis-specific plans. A notable
example is China’s Healthy China 2030 plan that includes targets for HBV elimination by
2030.

Through health-care system reform and enhanced professional training, the Chinese government can revitalize the delivery
of HBV-related services, ensuring a robust service framework towards achieving the elimination goal by 2030™".

Besides the WHO guidance, there are also other publicly available resources, such as the Coalition for Global Hepatitis
Elimination (CGHE)'s Hepatitis C (HCV) Elimination Tool, which can support territories in budget-based planning and the
development of national strategies for HCV elimination.
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BOX 2: TAIWAN CASE STUDY
Taiwan is on track to eliminate HCV by 20257

Before 2018, there was a lack of large-scale screening programs for HCV and there was sub-optimal treatment
coverage of 20%-30% despite the high disease burden of HCV in Taiwan.

In 2018, Taiwan committed itself to achieving WHO’s 2030 goal of treating 80% of eligible patients by 2025. This
commitment is underscored by the Taiwan Hepatitis C Policy Guideline 2018-2025 which demonstrated political
commitment by MOHW to eliminate HCV through active screening and relaxation of treatment reimbursement
criteria whilst ensuring sustainable financing.

This policy guideline identified 3 policy directions:
1. therapy spear-heading prevention

2. screening supports therapy

3. prevention securing outcomes

These are in turn underpinned by 3 strategies:

1. precision public health approach for screening

2. patient-centered continuum of care spanning prevention to follow up

3. localized care delivery to increase access and equitable care to even remote regions

A special budget (NTD20.8 billion or USD680 million) was set aside to treat 120,000 patients with curative DAA in
2017-2020, corresponding to 30% treatment coverage. As of 2021, restrictions on DAA treatment have been gradually
lifted so all HCV patients, regardless of chronicity, could access DAA.

Universal HCV screening with anti-HCV and HBsAg was also implemented in 2020 for adults older than 45 years old.

Linkage to care was ensured by (1) linking prevention, screening, diagnosis and treatment with case management and
information platform; (2) tailoring prevention and control strategies based on prevalence, geographical accessibility
and special populations (e.g. sex workers, MSM, drug needle users); (3) localized care delivery.

Following the launch of this policy, the number of patients with HCV infection treated annually has increased almost
5-fold across 2 years, rising from 9,500 patients in 2017 to 46,000 in 2019. As of Aug 2022, 142,718 HCV patients have
been treated with DAA and Taiwan is on track to achieve its goal of treating 250,000 HCV patients by 2025.

Back to Table of contents
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a BOX 3: TAIWAN CASE STUDY
Taiwan has made great strides in HBV vaccination, treatment and monitoring™s.

The Viral Hepatitis Control Program (VHCP) in Taiwan played a very important role in the prevention and control of
HBV infection. Each stage of the VHCP has had a different focus; universal vaccination being the focus in the early
stages of the VHCP and the provision of treatment for chronic viral hepatitis B and C being the aim since 2003.

Universal vaccination

Taiwan recognized that mother-to-infant transmission of HBV resulted in a high rate of chronic HBsAg carriage, and
is @ major route of HBV transmission. Thus, the most effective way to prevent new HBV infections is to interrupt the
virus infection early in life.

A mass vaccination program (overseen by the Ministry of Health and Welfare) was thus launched in 1984. It initially
targeted at the newborns of hepatitis B carrier mothers and later extending to all newborns in 1986. The coverage
rate of vaccination in newborns has generally been >95% for the last 30 years, and recently reached 98%. Vaccination
has also been shown to reduce complications of HBV such as HCC - the incidence of HCC in children 6-9 years of
age decreased from 0.52 per 100,000 children in those born before the vaccination program to 013 per 100,000 in
those born after the program.

HBV treatment provision

Despite the success of the vaccination program in the younger generation, the prevalence of HBV infection in the
adult population before the era of universal vaccination remains high, with >90% of the adult population greater
than 35 years of age having been infected with HBV and 12-15% of them remaining HBsAg positive.

To that end, patients with known chronic HBV infection but without active anti-HBV treatment are followed up at local
clinics or hospitals every 6 to 12 months. Liver function tests, alpha-fetoprotein, and abdominal ultrasonography
are performed regularly. Subjects without a history of viral hepatitis infection have been able to receive free tests
for hepatitis B virus (HBsAg) and hepatitis C virus (anti-HCV) infection at the age of 45 years since 2011.

Today, the national health insurance covers all costs related to outpatient visits, laboratory monitoring, and the
drug itself for chronic HBV patients. The costs of both IFN and NUCs are now reimbursed for the treatment of
chronic HBV in Taiwan.

As a result, the proportion of HBV-related HCC has decreased gradually over the last 20 years in Taiwan. In 2001, the
percentage of HCC attributable to HBV infection was 66% in male patients and 41% in female patients. In 2015, the
overall percentage of HBV-related HCC further decreased to 40%.
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7.2 ACTION POINT 2:

Expand hepatitis screening and treatment, integrated within existing
health systems and tailored to the needs of affected populations in
different settings

We have identified three types of hepatitis screening programs based on the stepwise approach to designing a national
hepatitis screening strategy and experiences of the 13 APAC territories analyzed in this white paper:

1. Opportunistic screening among patients with advanced liver disease in tertiary care centers

2. Micro-elimination screening programs targeting high risk populations such as PWID or PLHIV (for HCV) or pregnant
women (for HBV) in the community or primary care setting

3. General population screening program at a provincial or national level where screening candidates would be identified
at primary, community, district or tertiary health settings based on high risk behaviours or profiles

A stepwise approach to designing a national HCV screening strategy was used in Malaysia - this began with opportunistic
screening among patients with advanced liver disease in tertiary care centers before progressing to PWID through private
methadone maintenance therapy centers and private needle and syringe exchange programs and finally general population
screening for high risk individuals in family medicine clinics™. This stepwise approach can serve as a roadmap for territories
without a national screening program to progress from current opportunistic/provincial/micro-elimination screening
programs to a national general population screening program. This would allow policymakers and program planners to
identify a window period to develop the operational capacity for a national general population screening program',

The stepwise approach was also shown to be 40% less costly than a strategy that
immediately adopted widespread general population screening in Malaysia™.

STEPWISE APPROACH TO DESIGNING A NATIONAL HEPATITIS SCREENING STRATEGY
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Crucially, a sensitivity analysis of the stepwise approach in Malaysia also highlighted the importance of linkage to care. If
linkage to care for high risk or general population dropped 5% below baseline, the WHO elimination target would not be
achieved by 2030™. Conversely, if linkage to care proportions increased by 5% above baseling, then the screening program
would become less costly™. Australia’s experience (see Box 4) also highlights the importance of linkage to care to achieve
the goal of eliminating hepatitis C virus (HCV) by 2030.

Looking ahead, it will also be important to broaden the scope of hepatitis screening to eliminate hepatitis and control HCC
effectively. Approximately 13% of individuals who test positive for HBsAg are coinfected with HDV™?. This coinfection has
synergistic effects on the severity of liver disease, leading to an increased risk of cirrhosis and a higher incidence of HCC
compared to chronic HBV alone™®.

BOX 4: AUSTRALIA CASE STUDY
Strengthening linkage of care to eliminate HCV by 2030%"*'

As mentioned above, HCV elimination programs in Australia need to maintain treatment uptake by focusing on
increasing testing and linkage to care. This is crucial given that most patients currently on HCV treatment had been
diagnosed for some time; people with newly acquired infections need to be linked to treatment to ensure that
they do not drop out. Patient navigation or care coordination and integration of HCV care into drug treatment
settings will help to strengthen linkage to care for people with newly acquired infections who tend to be people
who inject drugs.

It will also be important to consider the implementation of evidence-based interventions that have been shown
to enhance HCV testing, including medical chart reminders, dried-blood-spot testing, point-of-care HCV antibody
testing, point-of-care HCV RNA testing, and reflex HCV RNA testing. This will allow Australia to scale-up testing and
early detection of people with newly acquired infections, especially so given their marginalized status.
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Hepatitis and HCC screening, diagnosis, and treatment may not always be readily available to those in need, especially at
the primary care setting. However, primary healthcare settings are often overburdened, and therefore targeted services
and programs need to be tailored to different settings. This may include centralized testing and treatment in urban and
suburban areas, and decentralized testing and treatment in rural and remote areas to increase access.

For example, Egypt’s success in scaling up HCV screening can be attributed in part to
private-public partnerships with diagnostics partners which supported local teams with
installation and training, and made agreements with third-party logistics companies to
provide mobile testing facilities™>.

Another angle we can consider is Taiwan's efforts in improving the HCV care cascade, more specifically by increasing HCV
diagnostics rate and treatment uptake, via HCV reflex testing. Traditionally, HCV is diagnosed using a 2-step process, where
anti-HCV testing is conducted first, followed with HCV RNA test for individuals who are anti-HCV seropositive. Due to the
multistep process, it seems to prevent individuals from seeking timely HCV care. With reflex HCV testing however, the HCV
care pathway is simplified, and time taken in between stages is effectively reduced. Therefore, it has the potential to bridge
gaps between diagnosis and treatment. This is evident from the near 3-fold improvement in treatment rate after reflex HCV
testing was implemented™. Furthermore, to further encourage more countries to bridge this gap, WHO has updated its
guidelines last year to incorporate reflex HCV testing as an additional diagnostic to promote linkage to care™-.

Hepatitis initiatives can also be added to existing health systems or health initiatives, such as HIV and TB testing and
treatment services (for HCV and HBV), maternal and child health clinics (for HBV) or harm reduction and drug dependence
treatment services (for HCV). Meaningful partnerships with communities affected by HIV and TB could also be replicated for
viral hepatitis to enhance the impact of response design and delivery®. This can be part of horizontal health programs that
leverage existing infrastructure and reach among hard-to-reach or marginalized populations. The programmatic synergies
also extend to monitoring and evaluation where the global monitoring and evaluation framework for HBV is similar to HIV
while that for HCV is similar to TB®.

The above-mentioned combinations require close collaboration among different stakeholders who traditionally plan and
execute programs for different diseases, and the creation of a national task force, as seen in examples like Taiwan’s National
Hepatitis C Program (NHCP) office and Egypt’'s National Committee for the Control of Viral Hepatitis (NCCVH), which can
facilitate coordination efforts and have been cited as critical success factors.
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7.3 ACTION POINT 3:
Governments can secure greater funding by integrating hepatitis and HCC
into broader health initiatives and employing blended financing models

To secure greater catalytic funding and sustainable domestic funding for hepatitis and hepatocellular carcinoma (HCC)
programs, it is essential to integrate them into broader health initiatives™. Currently, catalytic external funding for hepatitis
in APAC is predominantly limited to key populations at risk of HIV, with funding from organizations such as The Global Fund
only available if hepatitis interventions target key populations at risk of HIV'¥,

7.31 GLOBAL FUNDERS CAN CATALYZE GOVERNMENT INVESTMENT TO ELIMINATE HEPATITIS, SAVE
LIVES AND GENERATE A NET ECONOMIC BENEFIT

Catalytic external funding can play a crucial role in generating cost-effectiveness evidence, which is often a pain point in
research, to convince governments to allocate domestic funding for hepatitis and HCC programs®. For instance, in Cambodia,
external funding contributed to the government’s decision to eventually fund and launch a national hepatitis program™e.
CHAI has also published a Hepatitis Resource Toolkit to help countries navigate The Global Fund 2023 funding application
process®. The Toolkit equips a wide range of stakeholders such as ministries of health, partners, and civil society, with
the information and tools to understand The Global Fund’s hepatitis-related policies and processes to develop strong
proposals for the 2023-2025 funding round?®.

Resource Toolkit to help countries navigate The Global Fund 2023 funding application process®. The Toolkit equips a wide
range of stakeholders such as ministries of health, partners, and civil society, with the information and tools to understand
The Global Fund’s hepatitis-related policies and processes to develop strong proposals for the 2023-2025 funding round?®’.

Micro-elimination strategies can also demonstrate cost-effectiveness in smaller patient
sub-groups, generating buy-in for increased domestic funding of hepatitis and HCC
programs for other patient groups or the general population.

Taiwan serves as an example where micro-elimination in dual HIV+HCV infected patients and incarcerated persons
showed early success and generated momentum for comprehensive elimination” A special budget of NTD 20.8 billion
(~USD 680 million) was allocated to treat 120,000 patients with DAA from 2017 to 2020, corresponding to 30% treatment
coverage. As of 2021, restrictions on DAA treatment have been gradually lifted, allowing all HCV patients, regardless of
chronicity, to access DAA treatment™.
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Egypt also provides an example of how territories can allocate external funding from organizations such as the World Bank
to health programs like HCV elimination by integrating them within broader health initiatives (see Box 5)"“2. By integrating
hepatitis and HCC programs into broader health initiatives and leveraging catalytic funding, territories can secure greater
funding opportunities and sustainable domestic funding for comprehensive and effective responses to these diseases™. As
detailed earlier in this paper, such elimination initiatives can prevent up to 4.5 million deaths by 2030™ and return up to
USD2.23 per USD1 invested by 2035™'.

4B BOX5: EGYPT CASE STUDY
w» Egypt received $530 million in funding from the World Bank as a result of prioritizing
health resources for addressing HCV'2

In 2016, the World Bank and the Egyptian government began collaborating on modelling scenarios for the
elimination of HCV. The World Bank estimated that the more ambitious elimination scenario would be much
more expensive in the short term, but the long-term benefits would be considerable — an estimated $420 million
saved between 2023 and 2030. Most of these savings were forecast to come through preventing HCV-related
complications such as liver cancer.

Based on these findings, and thanks to the development of cheaper treatments and screening tools, the
government shifted from control to elimination and committed to providing care for free. The World Bank
committed $530 million from the International Bank of Reconstruction and Development as part of a project
that included the hepatitis elimination campaign, but also targeted broader efforts to strengthen primary and
secondary care and enhance demand for health and family planning services.

A transferable insight for other territories is that the Egyptian government chose to prioritize health
programming within the funds that it could borrow from a financing institution such as the World Bank and
focused a large proportion of that funding on HCV elimination. Egypt could equally have not focused on health,
but on infrastructure or other aspects of development. Resources may be available for similar projects in other
territories if governments choose to prioritize health.
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7.3.2 GOVERNMENTS SHOULD EMPLOY BLENDED FINANCING MODELS TO SECURE GREATER
CATALYTIC FUNDING AND SUSTAINABLE DOMESTIC FUNDING

Blended financing is the strategic use of development funds, such as those from government aid and philanthropic sources,
to catalyze and mobilize private capital for social and environment results'. Health-related blended financing solutions
represent a mostly untapped tool in this regard as they currently account for only a fraction of the overall market™.

Blended financing models have been employed successfully to augment domestic
financing and sustain the scale up of hepatitis health programs

For example, China has rolled out a HBV catch-up vaccination program for 15 million children with support from the Global
Alliance on Vaccine and Immunization, including an investment of USD76 million to subsidize the catch-up program through
public-private partnerships such as with Rotary and the ZeShan Foundation™®. There are also existing mega-funds set up
through large international agencies building upon private-public initiatives such as initiatives for HIV/AIDS treatment
provision. These HIV funding bodies may be interested in funding hepatitis treatments in hepatitis/HIV co-infected subjects,
especially in territories where efficient HIV therapy has resulted in an increased quality of life for HIV patients, but who are
now suffering more from HBV or HCV symptoms™'.

7.3.3 GOVERNMENTS NEED TO INVEST IN HEPATITIS ELIMINATION AND HCC SURVEILLANCE TO
SAVE LIVES, AVERT ECONOMIC LOSS AND PROGRESS TOWARDS UHC

Framing funding for hepatitis and HCC programs as part of the wider effort to achieve universal health coverage can
garner support for domestic funding. A programmatic approach to funding and management of HCC will be crucial to
drive surveillance and treatment uptake especially in territories that do not follow a Fee for Service Scheme like Japan.
For instance, a program budget should be set aside for a public health program that implements reimbursed national HCC
surveillance to achieve universal health coverage for cancer patients (as per UN SDG No. 3"2) and implementation of key
indicators to track adoption and impact.
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National health insurance can also be expanded to include outpatient care, and territories
can implement less resource-intensive screening alternatives, such as blood-based
biomarker testing, as an alternative to ultrasound for HCC screening.

These alternatives can also be integrated into existing programs like annual health checks for employees, rather than
standalone programs which may be deemed a hassle. These approaches can help improve access to screening, diagnosis,
and treatment for hepatitis and HCC, and reduce the burden of these diseases on healthcare systems and patients.

Organizations can also kick-start domestic funding discussions for hepatitis and HCC programs by integrating funding into
existing programs or services for other diseases, such as HIV. Leveraging the well-established infrastructure and investment
in HIV testing and treatment can bridge services/programs for hepatitis and prevent costly and fatal long-term complications
like HCC. The COVID-19 pandemic has also led to investment and enhancement of healthcare infrastructure and capacity,
which can be leveraged for hepatitis and HCC initiatives.

Given the political sensitivities associated with supporting PLHIV in certain territories, governments need to identify and
develop their funding requests to expand the funding opportunities for initiatives that target other sub-populations
(e.g. incarcerated persons, indigenous populations, pregnant mothers) or the general population.
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74 ACTION POINT 4:
Implement a comprehensive national HCC surveillance program and en-
sure timely access to treatment for HCC and hepatitis

Increasing the uptake of surveillance among at-risk populations has been shown to be
more beneficial than incremental improvements to current surveillance methods

Japan’s experience (detailed in Box 6) and the Japan Society of Hepatology's clinical practice guideline provide a roadmap
and framework respectively to mitigate the heavy clinical, economic, societal, and humanistic burden of HCC.

HCC surveillance can be optimized by implementing a national surveillance program that uses ultrasound and 3 tumour

markers (AFP, PIVKA-II, AFP-L3) as exemplified by Japan’s approach. However, as Figure 12 below shows, most APAC territories
only track 1 biomarker and do not have any national surveillance programs for HCC.

Figure 12: No. of biomarkers tracked by each APAC territory

Number of
territories

All 3 biomarkers tracked + 2 biomarkers tracked + 1 biomarker tracked + Sonography + with /
Sonography Sonography Sonography without 1 biomarker

HCC diagnosis approaches

3 biomarkers. AFK, PIVKAIIl, AFP-L3; 2 biomarkers. AFK & PIVKAII; 1 Biomarker. AFK

Note: Liver ultrasonography is a standard HCC surveillance test unanimously advocated by Asian guidelines.
Apart from AFP, AFP-L3 and PIVKA11/DCP are also tumour markers used in clinical practice in Asian territories,
especially Japan.
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Increasing the uptake of surveillance among at-risk populations has been shown to be more beneficial than incremental
improvements to current surveillance methods™:. This serves as a crucial starting point, especially in territories where
hepatitis B virus (HBV) is the primary cause of HCC or where there are limited resources. For instance, preventing mother-
to-child HBV transmission will be crucial if there is a high prevalence of vertical or mother-to-child transmission of HBV
infections?®. Accurate risk stratification of patients is also needed to allow for targeted interventions, as availability of
antiviral therapy can reduce the risks of HCC development and recurrence, but patients with advanced chronic liver disease
remain at risk even after virological suppression or cure, and therefore require ongoing surveillance®™. Individuals can also
leverage data and technology to better risk stratify patients, such as developing risk assessment algorithms that allow
providers to identify high-risk patients and recommend surveillance appropriately.

Ultimately, a national HCC surveillance program should aim to detect and manage HCC cases at early stages, especially
among high-risk populations like viral hepatitis, cirrhosis, NAFLD/NASH, and metabolic syndrome®. The stage at cancer
diagnosis is the primary determinant of overall survival in patients with HCC as early-stage diagnosis allows patients to
receive curative treatments such as resection, ablation, or liver transplantation, resulting in significantly better long-term
survival rates™. An observation registry study that evaluated differences in patient characteristics and treatment outcomes
in 39 countries across five global regions including Asia Pacific noted that HCC patients in Japan were diagnosed at earlier
stages and had a considerably longer survival time from diagnosis as compared with patients in Europe, USA and other
Asian countries, potentially due to the national HCC surveillance system in Japan'. This longer survival was also observed
across cancer stages, indicating that other medical factors in addition to early diagnosis contributed to this improved
outcome™, This underscores the need to improve early detection and treatment in other regions including Asia Pacific',

Building upon the importance of surveillance, the inclusion of HCC within the National
Cancer Control Plan serves as a crucial step. This strategic move highlights the significance
of HCC as a national priority, emphasizing the need for a comprehensive approach to
address it.

Following this integration, territories can establish clear goals and targets, paving the way for the implementation of a
national HCC surveillance program. While HCC may not have specific WHO goals like hepatitis, countries can draw valuable
lessons from the approach taken for other cancer types and tailor them to implement this effectively.

A national HCC surveillance program requires strong support through public education initiatives aimed at driving
uptake. A comprehensive network of healthcare professionals, including primary care physicians, public health nurses,
and medical workers, is vital for a national HCC surveillance program. Japan’s Ministry of Health, Labour and Welfare has
taken an impressive approach by training hepatitis medical care coordinators (HMCCs), consisting of various medical
professionals, patients, and ordinary citizens. HMCCs act as public advocates, encouraging hepatitis screening, facilitating
follow-up care, and raising awareness in workplaces and communities™. The JSH also stands out for delivering annual
public awareness initiatives such as television programs, workshops for patients and general practitioners, and educational
meetings with healthcare professionals. These programs have increased knowledge and awareness of several topics,
such as identifying high-risk patients and emphasizing the importance of surveillance for high-risk patients among
non-hepatologists and the general public in Japan'®, Territories can learn from and adapt these programs to local contexts
in support of local HCC surveillance efforts.
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Efforts to improve treatment access and quality for hepatocellular carcinoma (HCC) patients, particularly those with incurable
advanced-stage unresectable HCC who constitute the majority of the HCC patient pool worldwide™s, are crucial alongside HCC
surveillance. Excitingly, recent advancements in immune checkpoint inhibitors have shown effectiveness in these patients,
representing a paradigm shift in advanced HCC treatment. The combination therapies of atezolizumab-bevacizumab and
tremelimumab-durvalumab have been approved by the US Food and Drug Administration, European Medicines Agency
and Japan Pharmaceuticals and Medical Devices Agency for advanced unresectable HCC patients who have not undergone
prior systemic therapy™®. These approvals were based on clinical trials demonstrating improved overall survival and
progression-free survival compared to the previous standard of care, sorafenib™"? Notably, atezolizumab-bevacizumab
combination therapy maintained its survival benefits over sorafenib even after additional follow-up™:.

Additionally, the IMbrave150 trial also revealed that atezolizumab-bevacizumab combination therapy also improved quality
of life and physical functioning in these patients™. Real-world evidence from Thailand, Austria, and Germany also supported
the efficacy and quality of life improvements of the atezolizumab-bevacizumab combination therapy'5'®, Recommendations
by global academic societies such as American Society of Clinical Oncology (ASCO), European Society for Medical Oncology
(ESMO) and Japan's Clinical Practice Guidelines for Hepatocellular Carcinoma now favor atezolizumab-bevacizumab
combination therapy over other monotherapies for unresectable HCC patients who have not undergone prior systemic
therapy™s'®%, Promising results from the MORPHEUS-liver trial suggest that adding tiragolumab, anti-TIGIT antibody, to
atezolizumab-bevacizumab combination therapy may further enhance treatment outcomes™ for these patients. The global
phase 3 clinical trials of this triple therapy comparing atezolizumab-bevacizumab combination, IMbrave152 trial, will be
initiated in 2023.

Ongoing and recently concluded clinical trials also explore the potential of immunotherapies in various treatment lines,
such as durvalumab-bevacizumab or pembrolizumab-lenvatinib versus TACE in intermediate stage HCC, adjuvant therapy
with atezolizumab in combination with bevacizumab'™", Further positive results from these trials and the “ABC conversion
therapy” using atezolizumab-bevacizumab combination therapy followed by curative therapy such as resection, ablation or
TACE are expected to contribute to improved HCC treatment outcomes'™. The phase 3 clinical trial, IMPACT trial, to prove the
efficacy of ABC conversion therapy will be initiated in 2023.

While these new developments are exciting and can give new hope to patients, access to such innovative treatments will be
a challenge for governments and healthcare payers. Combination therapies come at a significant additional cost per patient,
so investment will need to be made in order to recognize the benefits of these new treatments.

Japan'’s experience also underscores the importance of a coordinated approach to address
hepatitis and HCC simultaneously.

Specifically, a comprehensive nationwide HCC surveillance program and high quality HCC treatment techniques (which have
been detailed in section 5) need to be supplemented with (1) access to hepatitis screening to identify individuals at high
risk of HCC; (2) reimbursed antivirals for HCV and HBV (without restrictions); (3) universal HBV vaccination of newborns to
significantly reduce the incidence of HCC?*. Data and technology can be harnessed to optimize these steps and ensure the
seamless linkage of patients to care. One way is by implementing an integrated electronic medical record (EMR) system
to enable automated screening reminders to be sent to high-risk patients and providers, ensuring timely follow-up and
tracking of results, eventually improving patient outcomes.
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‘ BOX 6: JAPAN CASE STUDY
The trailblazer and gold standard in managing HCC35-3771105172173

An accessible nationwide screening program established in all public hospitals, cancer centers and private
practice. This includes the use of ultrasonography and tumour marker screening for high-risk patients (e.g.,
those with cirrhosis and chronic HBV and HCV). Measurement of all 3 tumour markers (AFP, PIVKA-1I, AFP-L3) is
covered by insurance and free nationwide testing for HBsAg and HCV Ab is offered at all medical facilities to
identify individuals at high risk of HCC.

» Most at-risk patients are screened as healthcare providers will perform periodic screening on patients who
test positive for hepatitis every 3-6 months to ensure that HCC is detected at an early stage.

Establishment of centralized and precise diagnostic and treatment algorithm among providers has helped to
ensure accurate pathological diagnostic criteria for early HCC detection and selection of the best HCC treatment
plan respectively.

There is also increased access and availability to high quality treatment options including systemic therapy
for advanced HCC and high-quality treatment techniques. Japanese healthcare providers have better skill in
resection, ablation, TACE and HAIC than other territories and treatment outcomes are the best in the world.
A multimodal approach also brings together hepatologists, radiologists, surgeons, and oncologists to design
and optimize the best treatment plan. Lastly, interferon treatment, interferon-free DAA treatment for HCV and
nucleoside analogue for HBV are specially covered by the Government (100 - 200 USD/month can be paid by
patients). Special coverage program of medical expenses, shared by central and local government, has started
for patients with HBV or HCV-induced liver cancer and decompensated cirrhosis.

Lastly, a nationwide registry which consists of comprehensive HCC follow-up data was implemented by the
Liver Cancer Study Group of Japan. This helps to stakeholders to perform effective forward planning to improve
the prognosis of HCC. It also clarifies the economic benefits of prevention, screening and treatment.
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7.5 ACTION POINT 5:
Increase awareness and identify policy champions to drive political
commitment

Public awareness-raising activities can effectively create a demand for viral hepatitis and liver cancer services, while also
reducing stigma and promoting increased uptake of screening and surveillance™. For example, one of the pillars of Japan's
successful HCC management involves maintaining high public awareness of HCC and its related risk factors®. The Japan
Society of Hepatology (JSH) organizes educational lectures multiple times a year to promote public awareness of the
importance of early HCC detection through the “Stop the HCC” campaign. Japan has also implemented programs to educate
the general public about risk factors associated with HCC, such as HBV and HCV?.

Furthermore, there is a need to drive awareness and understanding among
stakeholders about mother-to-child hepatitis transmission of HBV and prioritize the
paediatric population as a vulnerable group for HBV and HCC.

However, as seen as in the example of Taiwan in Box 2 above, HBV screening and treatment programs should not neglect
older adults among the general population who did not benefit from HBV birth dose vaccination programs. As HBV remains
one of the primary causes of HCC in APAC, policymakers need to be aware that HBV vaccination, whilst being a cost-effective
preventive measure, is not a silver bullet to eliminate HBV - it needs to be supported by HBV screening and treatment
(integrated within antenatal care programs and HCC surveillance programs). Diabetes is also an important risk factor for
HCC development in patients with chronic HBVY, and clinicians and researchers can evaluate the feasibility of incorporating
diabetes into existing HCC risk stratification systems for chronic HBV patients™.
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Hepatitis (especially HCV) also disproportionately affects marginalized communities, and addressing this issue is often
complex and politically sensitive. However, stakeholders across regions should strive for better health equity™, to align with
WHQ's ‘Strengthening diagnostics capacity’ in ‘recognizing the need to ensure the integrated and coordinated provision
of high-quality, affordable, accessible, age and gender sensitive and evidence-based diagnostic interventions, for all
individuals without discrimination, with a view to achieving universal health coverage. One option is to take a step-wise
approach to tackle the hepatitis problem within marginalized communities by initially investing in interventions that target
subpopulations within the community that may be more politically acceptable to support (such as ex-offenders in halfway
houses or STI/HIV patients)™. Learnings and best practices from anti-discriminatory policies, such as Australia’s HBV anti-
discrimination policy for migrants, can be distilled by stakeholders, including the viral hepatitis community™.

Strong political will and support from the government have played a crucial role in Japan’s best-in-class position in HCC
management. Japan has implemented a successful nationwide surveillance system to detect HCC early and has pushed for
widespread educational programs to increase awareness of HCC*%, Similarly, strong political commitment in Taiwan has led
to a series of discussions and swift response plans for HBV and HCV as detailed earlier in Boxes 1and 2.

A policy champion can also play a crucial role in galvanizing political support for a national
hepatitis and HCC program.

This champion does not necessarily have to be a government official or someone holding a senior position but is ideally
an individual with a neutral position, whose priorities remain consistent regardless of political changes. For example, in
Vietnam, Dr. Phan Huong, the Head of the HIV program, and her team were key advocates and policy champions in securing
funding from The Global Fund to Fight AIDS, Tuberculosis, and Malaria (GFATM), and launching HCV services for PLHIV, PWID,
and incarcerated persons in 32 provinces".

Regional and local stakeholders can also play a crucial role in galvanizing support by engaging NGOs, patient advocacy
groups, and civil society to continuously remind political stakeholders about the importance of health equity. For instance,
Yellow Warriors in Philippines were successful in advocating for the implementation of specific clinic days for HBV screening
and monitoring at a subnational level.

National initiatives and external funding opportunities can also present policy windows to drive change. For instance,
ongoing and upcoming funding rounds from organizations like The Global Fund can trigger discourse about hepatitis and
HCC initiatives, generate momentum for action, and provide funding opportunities for national programs®.
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08 Conclusion

This paper has demonstrated the high burden of disease and economic loss associated with liver diseases in APAC. It has
also shown the potential upside from tackling these challenges, with estimates ranging from a return on investment of
1.6 - 2.23 per dollar spent, as well as the vast health and societal gains. While the benefits are known and quantified, and
the tactics and tools are available, there needs to be a greater urgency to tackle a set of diseases that are still causing the
death of ~1.5 million people in APAC every year.

We have laid out a five-point plan to address gaps in the hepatitis and liver cancer landscapes across APAC, starting with
developing or enhancing national action plans, and targeting awareness, political will, funding, screening, surveillance, and
linkage to care. If these actions can be taken, we can expect to see territories moving closer to the target of elimination of
hepatitis and a providing curative treatment for residual HCC patients.

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.

It will be critical for all of these stakeholders to work together to tackle the problems faced, especially in lower-income
territories where resources are sparse.

The APAC Liver Alliance is a multi-lateral group which aims to unite all stakeholders on the mission to counter the rising liver

diseases epidemic in the APAC region.

To find out more about their work or to get involved, please contact:

info@apacliverdiseasealliance.org

Investing in these diseases offers not only a chance to reduce pain, suffering and death for millions every year, but also a
positive return on investment. It's long past time for all of us to work together to make this happen.
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09 Appendix

SCORECARD METHODOLOGY

A targeted literature review of international and national sources in journal publications, symposiums such as the Hepatitis
C Virus Elimination Symposium and Solidarity for Hepatitis Elimination, and authoritative websites such as the Coalition for
Global Hepatitis Elimination territory dashboard and Polaris Observatory was conducted to identify key frameworks that
were previously used to evaluate policy and programs for hepatitis elimination and HCC control. Search results were limited
to medical journal articles, authoritative websites and symposiums published or taking place in the past five years.

We analyzed the most relevant sources identified through the targeted literature review and derived a draft set of indicators
with which to benchmark hepatitis elimination and HCC control policy and programs in the 13 APAC territories. The goal was
to identify policy and program building blocks that are associated with hepatitis elimination progress, high-quality care and
good patient outcomes. These form the basis of the indicators, which are clustered into domains.

Subsequently, we created scoring schema based on the indicators, then conducted secondary research using a range of
international and national sources to assess and score each of the 13 APAC territories. Scoring judgements were made based
on the best information available. Scores for each indicator were summed up and presented as a proportion of the total
possible score in the scorecard results. Leading hepatitis and HCC experts then reviewed and advised on the indicators and
scorecard through a roundtable discussion, one-on-one discussions and email correspondence. This culminated in a set of
6 HCC indicators and 7 hepatitis indicators to evaluate each territory across 4 domains - (1) national action plan (hepatitis)
|/ national surveillance program (HCC), (2) funding, (3) political commitment, (4) national plan (hepatitis) / surveillance
program (HCC) implementation.
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HEPATITIS B SCORECARD

Domain

Hepatitis Assessment
Indicators

Scoring criteria

Source

National action Presence of National Action 1= Updated National plan exists for HBV Coalition for
plans plans for 0.5 = National plan is out of date / embedded within broader plan for STI/HIV Global Hepatitis
hepatitis B 0 = No National plan Elimination
(CGHE) Country
Clear goals and targets 1= HBV elimination goal Dashboards and
to reduce the burden of individual country
hepatitis B 1= HBV treatment target documents or
publications
1= HBV diagnosis targets
Funding and Clear budget allocation for 1= Financial plan included in national action plan CGHE Country
access the National Action Plan, Dashboards and
for prevention, screening, individual country
diagnosis and treatment documents or
of HBV publications
Presence of sustainable Presence of funded HBV vaccination services
long-term government/ 1= Free HBV vaccines provided nationwide
domestic funding for 0 = Vaccines are not provided free
prevention, screening,
diagnosis and treatment Presence of reimbursed/ publicly funded screening for HBV Individual country
correlating to affordability/ 3 = National reimbursed screening documents or
access 2 = Organized provincial screening program(reimbursed) publications
1= Opportunistic reimbursed screening
0 = No reimbursed screening
Presence of reimbursed/ publicly funded testing/diagnostic
services for HBV
2 = Free testing provided in most settings nationwide with minimal restrictions
1= Subsidized testing provided/ free testing provided at selected regions
0 = Predominantly out-of-pocket nationwide, with free testing only provided as part of
programmatic/ community-based pilots (i.e. for selected sites/ sub-populations)
Treatment coverage of HBV treatment
1= Predominantly government-financed, either on a national level as part of UHC or selected states
0 = Predominantly out-of-pocket
Political Level of political HBV elimination progress CDC Polaris
Commitment commitment to curb/ 1= Expect to eliminate HBV by 2030
manage the growing burden | 0 = Expect to eliminate HBV by 2031-2050
of hepatitis and aiming
towards elimination Institutional commitment for HBV Individual country
2 = Presence of a hepatitis taskforce/ministry/agency or plan that coordinates national multisectoral | documents or
hepatitis elimination efforts publications
1= Presence of a hepatitis taskforce/ministry/agency or plan that only coordinates provincial
multisectoral hepatitis elimination efforts
0= No coordination at national or provincial level elimination efforts are decentralized and organized
by individual organizations
Implementation of policies for HBV or government support for partnerships/initiatives for HBV in
past 2 years
2 = Government has implemented national policies or supported partnerships/initiatives in past 2 years
1= Government has implemented provincial policies or supported partnerships/initiatives in past 2 years
0 = No publicly available information
Implementation HBV vaccination, diagnostic >3 Birth dose national vaccination (HBV) uptake CDC Polaris
of elimination and treatment rate 2=290%
efforts 1=<90%

HBV diagnostic uptake rate
3=>50%

2=20% - 50%

1=<20%

HBV treatment uptake rate
3=>10%

2=5-10%

1= <5%

Lack of services and
programs tailored to the
needs of affected
populations in different
settings

Tailored efforts/ initiatives (e.g. prenatal screening, elimination of MTCT) to combat HBV for
‘mainstream/ general’ high risk populations (e.g. pregnant women, co-morbidities)

3 = Tailored centralized efforts rolled out at a national level

2 = Tailored decentralized efforts seen at a regional level (i.e. rolled out in few regions) but not
centrally coordinated

1= Smaller-scale pilot efforts seen (e.g. 1 effort countrywide, 1-2 regions) at selected pilot sites for
selected sub-group/ community, with the intent to expand nationwide or to other regions

Individual country
documents or
publications
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HEPATITIS B SCORECARD RESULTS FOR ALL TERRITORIES
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HEPATITIS C SCORECARD

Domain

Hepatitis Assessment
Indicators

Scoring criteria

Source

2=20% -50%
1=<20%

HCV treatment uptake rate
3=>10%

2=5-10%

1= <5%

National action Presence of National Action 1= Updated National plan exists for HCV CGHE Country
plans plans for hepatitis C 0.5 = National plan is out of date / embedded within broader plan for STI/HIV Dashboards and
0 = No National plan individual country
documents or
Clear goals and targets 1= HCV elimination goal publications
to reduce the burden of
hepatitis C 1= HCV treatment target
1= HCV diagnosis targets
Funding and Clear budget allocation for 1= Financial plan included in national action plan CGHE Country
access the National Action Plan, Dashboards and
for prevention, screening, individual country
diagnosis and treatment documents or
of HCV publications
Presence of sustainable Presence of reimbursed/ publicly funded screening for HCV
long-term government/ 3 = National reimbursed screening
domestic funding for 2 = Organized provincial screening program (reimbursed)
prevention, screening, 1= Opportunistic reimbursed screening
diagnosis and treatment 0 = No reimbursed screening Individual country
correlating to affordability/ documents or
access Presence of reimbursed/ publicly funded testing/diagnostic services for HCV publications
2 = Free testing provided in most settings nationwide with minimal restrictions
1=Subsidized testing provided/ free testing provided at selected regions
0 = Predominantly out-of-pocket nationwide, with free testing only provided as part of
programmatic/ community-based pilots (i.e. for selected sites/ sub-populations)
Treatment coverage of HCV treatment
1= Predominantly government-financed, either on a national level as part of UHC or selected states
0 = Predominantly out-of-pocket
Political Level of political HCV elimination progress CDC Polaris
Commitment commitment to curb/ 1= Expect to eliminate HCV by 2030
manage the growing burden | 0 = Expect to eliminate HCV by 2031-2050
of hepatitis and aiming
towards elimination Institutional commitment for HCV Individual country
2 = Presence of a hepatitis taskforce/ministry/agency or plan that coordinates national multisectoral | documents or
hepatitis elimination efforts publications
1= Presence of a hepatitis taskforce/ministry/agency or plan that only coordinates provincial
multisectoral hepatitis elimination efforts
0= No coordination at national or provincial level elimination efforts are decentralized and organized
by individual organizations
Implementation of policies for HCV or government support for partnerships/initiatives for HCV in
past 2 years
2 = Government has implemented national policies or supported partnerships/initiatives in past 2 years
1= Government has implemented provincial policies or supported partnerships/initiatives in past 2 years
0 = No publicly available information
|mplementation HCV diagnostic and HCV diagnostic uptake rate CDC Polaris
of elimination treatment rates 4=>80%
efforts 3=50% - 80%

Lack of services and
programs tailored to
the needs of affected
populations in different
settings

Efforts/ initiatives to combat HCV among marginalized high risk populations (PLHIV, PWID, MSM,
indigenous, incarcerated populations, foreign workers)

3 = Tailored centralized efforts rolled out at a national level

2 = Tailored decentralized efforts seen at a regional level (i.e. rolled out in few regions) but not
centrally coordinated

1= Smaller-scale pilot efforts seen (e.g. 1 effort countrywide, 1-2 regions) at selected pilot sites for
selected sub-group/ community, with the intent to expand nationwide or to other regions

Individual country
documents or
publications
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HEPATITIS C SCORECARD RESULTS FOR ALL TERRITORIES
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HCC SCORECARD

Domain

HCC Assessment
Indicators

Eliminating Asia’s Silent Emergency: Hepatocellular Carcinoma and Hepatitis

Scoring criteria

Source

surveillance

1= Cirrhotic patients and those with chronic HBV
0 = No consensus

HCC screening/diagnosis

4 = Sonography with 3 biomarkers tracked
3 = Sonography with 2 biomarkers tracked
2 = Sonography with 1 biomarker tracked
1= Sonography without biomarker tracking

HCC monitoring

4 = Ultrasound + 3 biomarkers every 3-4 months for high-risk patients or every 6 months for extreme-
ly high-risk patients

3 = Ultrasound + 2 biomarkers every 3-4 months for high-risk patients or every 6 months for extreme-
ly high-risk patients

2 = Ultrasound + 1 biomarkers every 3-4 months for high-risk patients or every 6 months for extreme-
ly high-risk patients

1= Ultrasound every 6-12 months for high-risk patients

0 = Unknown

Update frequency and level
of comprehensiveness of
clinical guidelines for HCC
management including
surveillance

Clinical guidelines update

2 = Up to date comprehensive national clinical guidelines with frequent/ recent updates in HCC
management

1= Less comprehensive clinical guidelines launched by smaller individual research groups/ non-liver
cancer specific groups, with some probable variations between guidelines vs practice

Comprehensive Presence of a comprehensive | 2 = National population-based HCC screening or surveillance program/ plan exists (e.g. National Individual country
national plan national screening program | Liver Cancer Surveillance Program in Korea and regular follow-ups by the Liver Cancer Study Group documents or
or strategy for HCC of Japan) publications
1= HCC screening program/ plan is limited to specific regions (i.e. not implemented nationwide)
Inclusion of liver cancer in 1= Liver cancer is included/ mentioned in the national cancer control plan
national cancer strategic or
control plan
Funding and Presence of a sustainable 3 = Government reimbursement for HCC screening, Dx, follow-up (3 biomarkers - AFP, PIVKA-II, AFP-L3) | Individual country
access long-term funding (external | 2 = Government reimbursement for HCC screening, Dx, follow-up (2 biomarkers) documents or
or domestic) for surveillance, | 1= Government reimbursement for HCC screening, Dx, follow-up (1 biomarker only) publications
prevention, diagnosis and
treatment of HCC 2 = Immunotherapy approved and reimbursed for HCC
1=Immunotherapy approved but not reimbursed for HCC
0 = no data found/no immunotherapy approved for HCC
Political Level of political Expressed commitment Individual country
Commitment commitment to stop the 1= Expression of verbal declarations/ statements of support for liver cancer/HCC by an influential documents or
growing burden of HCC political leader OR expressed support for or approved reimbursement of at least 1 high cost publications
immunotherapy for liver cancer
Institutional commitment
3 = Recent institutional commitment (national or government): Earmarked allocation of resources
towards HCC or organizational infrastructure/ task force put in place
2 = Recent institutional commitment (limited to certain country regions/provinces or non-
governmental): Earmarked allocation of resources towards HCC or organizational infrastructure/ task
force putin place
1= Past institutional commitment (>10 yrs ago) without recent updates
Implementation Presence of comprehensive High risk groups who should be recommended HCC surveillance based on local guidelines or Individual country
of HCC control strategies for HCC diagnosis/ | practice: documents or
efforts screening, monitoring and 2 = Cirrhotic patients and those with chronic HBV or HCV publications
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Opening Remarks

Roberta Sarno
APAC Liver Disease Alliance
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Hepatocellular carcinoma (HCC) is the main type of liver cancer,

the fifth most common cancer and the second deadliest in APAC.

Copyright ® APAC Liver Disease Alliance 2024 The APAC HCC Policy Forum is hosted by the APAC Liver Disease Alliance which is supported by AstraZeneca and Roche.



In 2020, the APAC region reported 610,000 new liver cancer cases,

representing 73% of the global incidence.
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72% of global HCC deaths were attributed to APAC,

with a staggering 566,000 reported cases.
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80% of HCC cases are diagnosed at an advanced stage, negatively impacting

treatment outcomes.

Copyright ® APAC Liver Disease Alliance 2024 The APAC HCC Policy Forum is hosted by the APAC Liver Disease Alliance which is supported by AstraZeneca and Roche.



Despite increasing efforts, most APAC territories can do more to better

manage HCC.

Copyright ® APAC Liver Disease Alliance 2024 The APAC HCC Policy Forum is hosted by the APAC Liver Disease Alliance which is supported by AstraZeneca and Roche.



Japan stands out in performance and is perceived as an exemplar in
HCC surveillance and management, through which

&4 Tactors nhave been identified to be the key to HCC management

7 N

Presence of a National Robust surveillance

HCC surveillance
program

Sufficient political will
and coordination

Adequate funding to protocols, education,
implement the plan precise and high quality
treatments

Source: https://www.apacliverdiseasealliance.org/s/Hepatitis-and-HCC-Elimination-in-APAC_White-Paper.pdf

The APAC HCC Policy Forum is hosted by the APAC Liver Disease Alliance which is supported by AstraZeneca and Roche.



The power of a
multistakeholder and
multilateral approach

“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.”

Source: https://www.apacliverdiseasealliance.org/s/Hepatitis-and-HCC-Elimination-in-APAC_White-Paper.pdf
Copyright ® APAC Liver Disease Alliance 2024

VALUE OF STRONG HEPATITIS ELIMINATION AND HCC SURVEILLANCE

PROGRAMS

Healthcare
professionals:

+ Timely and appropriate
clinical response

» Confidance in screening
and diagnostic results

Patients and their caregivers:
» De-stigmatization
» Improved access o soreening, surveitlance and treatment

* Chance of cunne BCY

» Batter prognosis for B8V and HCC

Governments and the
economy:

+ Healthier population
a better economic
productivity

» Reduce absentesism
due to debilitating
symptoms associated
with chronic HBV and
ate-s2age HCC

Healthcare systems and payors: Healthcare providers:

» Progress towards

UHC + Reduce operational costs and set-up time by

combining hepatitis screening with other health

*» Increass cost-effectvaness by detecting services for TB/HIV
and treating early
Qe » Alleviate bed crunch by detecting and treating
> Enhance econbmic eiliciences by adding patients early before progression to chronic HBV
hapatitis screening {and HCC surveillance) and HCC
to existing heaith services such as 18, HIY

» Generate cost-effectiveness data using

micro-elimination

The APAC HCC Policy Forum is hosted by the APAC Liver Disease Alliance which is supported by AstraZeneca and Roche



OUR MEMBERS

The time to act is now!

COALITION ~ seeesses

- GLOBAL
@ HmNaTION Emms e
FUND
APAC Liver@

Disease Alliance HARVARD | S e me e
MEDICAL SCHDOL | SOCIAL MEDICINE

PROGRAM W GLOBAL PRINARY CARE
AND SOCIAL CHANGE

A multilateral, multistakeholder neutral platform KOLs Sponsors
working to raise awareness, facilitate policy

discussions and generate knowledge. @ a Abbott -
g g O &5 0| ome G

tv.n'.mt Quroth ;~:‘;nn wan ::::r;s'):: IIE
e S St AstraZeneca .-
Knowledge partners
v -
“ Vista health

S8 N :'/gs?’

Al MISSION :

- “Reduce the growing burden of liver disease
and its social and economic impact in APAC.” N

L \PAC Liver Disease Alliance 2024 iey Forum is hosted by the APAC Liver Disease Alliance which is supported by AstraZeneca and Roche.



Thank you!

info@apacliverdiseasealliance.org
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Prioritizing HCC in public health:
Insights from Thailand’s Ministry of
Public Health

Dr. Sakarn Bunnag
Deputy Director, Department of Medical
Services, Ministry of Public Health




Hepatocellular Carcinoma (HCC) in Thailand

» Leading cause of cancer-related death in Thailand

Mortality trends of liver cancer in Thailand > Most common cancer in men and the third most common in
; Thai women

» Approximately 20,000 new cases and 16,000 deaths

40
0 > Disease is often diagnosed at advanced stages, limiting

Q treatment options

Top 5 most frequent incident cancers (2)

Rate per 100,000 population
N
o

-~ 8 8 g &
oo T T gl . Q
10
Female 9%
0 Female =
8%
2005 2010 2015 2020 2025
Al
. oth d
“e_siteStees
@ Liver and bile duct (23%) @ Breast (24%)
@ Trachea, Bronchus, and lung (16%) ® Colon and rectum (10%)
Sources: @® Colon and rectum (13%) @ Liver and bile duct (10%)
(1) Strategy and Planning Division, Office of the Permanent Secretary Ministry of Public Health Prostate (6%) @ Trachea, Bronchus, and lung
(2) Cancer in Thailand (2016-2018), National Cancer Institute Non-Hodgkin lymphoma (4%) (9%)
All other sites (38%) Cervix uteri (8%)

All other <itec (40%)



Top 5 cancer incidence trends in Thailand (2002-2023)
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Source: Cancer in Thailand 2002-2018

The 2023 data is a projection



© Strategies to Reduce Liver Cancer Burden

Primordial Primary Secondary Tertiary
Prevention Prevention Prevention Prevention

Public -HBV vaccination Enhanced Service Capacity

"HBV & HCV §urve.illance.in &
Awareness Screening High-risk patient Efficient Referral System

O Conduct media \ U Hepatitis B vaccination Q Early diagnosis for\ O Increase the ability of

campaigns to raise S LG . hepatocellular healthcare facilities to

public awareness U Implement scre'empg for carcinoma in high- diagnose and

about liver cancer HBV and H(;V in high- risk populations. treatment.

and its various risk risk populations and Q Establish a system for

T individuals born before laboratory testing and

\ 1992. \ patient referrals.




Primary Prevention: HBV vaccination

Most common risk factors of HCC
e

Chronic HBV infection accounted 49.8% of the total HCC patients
followed by alcohol consumption, chronic HCV infection and cryptogenic cirrhosis (1)

0 Hepatitis B vaccination for newborns was introduced in 1992 as

p<0.001
part of Thailand's Expanded Program on Immunization (EPI) 40 EPI Start 5.99
S
. . . 354!
O The coverage rate increased from 15% in 1992 to 95% in 2000 2‘;‘ |
and has reached levels of 99% since 2013 (2) %3] Anerem
Ez . i HBsAg +ve 0.6% HBsAg +ve
: 0.6 4.5%
e . 14 p10 029
U Hepatitis B prevalence among those born after 1992 is now o Lia !" S = - . '
i <5 510 11.20 121-30 3140 41.50 £1.:60

:I)oout 0.6%, significantly reduced due to newborn vaccination Ho i e (years)

Prevalence of HBV infection by age group )

Sources:

(1) Chonprasertsuk (2017), Epidemiology and treatment of hepatocellular carcinoma in Thailand

(2) Leroi et al (2016) Prevalence of chronic hepatitis B virus infection in Thailand: a systematic review and meta-analysis

(3) Thailand National Strategies to Eliminate Viral Hepatitis 2022 — 2030

(4) Posuwan et al (2016), The Success of a Universal Hepatitis B Immunization Program as Part of Thailand’s EPI after 22 Years’
Implementation



Primary Prevention: HBV, HCV screening

ey essres

Screening for HBV and HCV among individuals aged 35-55
to facilitate early treatment and monitoring for liver
cancer.

Quarterly Activities and target

0 Communicate policy on
hepatitis B and C screening
and treatment.

Establish a screening and
referral system in each
province.

0 Target populations get
screened for hepatitis B and C
(100,000, 10% of the target
population)

o

!Quﬂarter 1

0 Develop guidelines for
HBV/HCV treatment to
improve access.

0 Target populations get
screened for hepatitis B
and C (200,000, 20%)

0 80% of those diagnosed
with hepatitis B and C

receive treatment.

Quarter 2

Target in 2024: |

1 million people aged 35-55 will be screened and treated for
hepatitis B and C.

Target populations get
screened for hepatitis B and
C (400,000, 40%)

80% of those diagnosed
with hepatitis B and C
receive treatment.

Organize the screening
campaigns for targeting at-
risk groups

Organize activities to raise
awareness about prevention
and screening

¥
Tt
o
R
ot

Qﬁarter 3

0 Target populations get
screened for hepatitis B and C
at least 700,000, 70%

0 Enhance and expand
campaigns to achieve the
screening of 1 million people.

0 More than 80% of those

diagnosed with hepatitis B

and C receive treatment.

3

‘ Quarter 4




Financial and infrastructure

Three public health
insurance schemes

@Jaa

Universal Coverage

Health service delivery system

University
hospital (17)

Other MoPH
hospitals (87)

Scheme (ch) Regional hospital Private hospitals
(7)) (28) (308)
1T Q
\ ‘ dndnomundnusziuganimunvad ‘ 5 1 . 1 m | I I Io n e E Province Provincial Othe.r
(75 7 %) = Q - hospitals public :
f_U N m - \\\ e @?! 7777777 hospitals Bl Pharmacy | Private clinics
) A, (1,‘ ® < — (141) (17,069) (26,066)
N - v - District | District hospitals
— e / (o)) (= (780)
~o. / .2 (&) :_ _________________________________________________________ oo
) =g -_ (7y L. Health Municipality | Village Health
Social Health 'g L) (P Sub-district RS Medical Volunteer
Insurance (SHI) a 5 2 Hospital (9,777) | Centers (295) | > 1 million
oG (7] S
k l_ﬂ\ 11.6 million c @

(17.2 %)

dunanulsziudeau

National Health
Service Plan

Civil Servant Medical
Benefit Scheme

4.8 million

To collaborate efforts among
every department and
community-based unit from
primary to super tertiary care.

National Health Service Plan:

Health regions in Thailand were divided into 12 groups of provinces plus Bangkok.

PP a—

'35

Health Outcome
Reduction of incidence,
mortality and waiting time

Self-Contain
Sharing Resources

Seamless Service



Thank you
for your attention
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P

Dr. Christine Ross
Country Director/DGHP Program Director for Thailand
Centers for Disease Control and Prevention

h_}*f JO APAC Liver@
T {504

Disease Alliance

The APAC HCC Policy Forum is hosted by the APAC Liver Disease Alliance which is supported by AstraZeneca and Roche.



.»/J'.(.' 4

Disease Alliance

AN WATEI SN

APAC Hepatocellular Carcinoma Policy Forum 2024
Bangkok October 2, 2024

»
4 .
-
__ -
A

The APAC HCC Policy Forum is hosted by the APAC Liver Disease Alliance which is supported by AstraZeneca and Roche.



APAC Hepatocellular Carcinoma Policy Forum 2024
Bangkok October 2, 2024

STRATEGIES FOR HCC
ELIMINATION IN JAPAN:

A Policy Perspective from the Japan Society of
Hepatology

PROF. TATSUYA KANTO
Research Center for Hepatitis and Immunology,
National Center for Global Health and Medicine

The APAC HCC Policy Forum is hosted by the APAC Liver Disease Alliance which is supported by AstraZeneca and Roche
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EALA (East Asia Liver Alliance) for combating liver disease in east Asia - JSH-

KASL-TASL collaboration

MEMORANDUM OF UNDERSTANDING
d G 6 g"“)
MEMORANDUM OF UNDERSTANDlNG BETWEEN

w-nh«zzzoza | BEXCO, Busier, Koot ‘

BETWEEN
KOREAN ASSOCIATION OF THE STUDY OF THE LIVER,
TAIWAN ASSOCIATION FOR THE STUDY OF THE LIVER
AND
THE JAPAN SOCIETY OF HEPATOLOGY

ARTICLE-1: PURPOSE
The purpose of this MOU is to promote a framework for
cooperation among KASL, TASL and JSH to develop and
implement joint initiatives in areas of common interest.
o ey

i,
N
-t -.

-
o
S

— itk A

AAfFRSES 0

The Japan Society of Hepatology

gL S

=)
=3

JSH S
|
September 22", 2023 @Busan

GHKASL " BP0 ey
The Korean Association for the Study of the Liver T IR VT Rl
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Mortality caused by hepatocellular carcinoma in Japan (1977-2013)




Total numbers of HBV or HCV carriers in Japan (2000-2015)
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National Hepatitis Programs in Japan 2024

e = > >

330,000 (patients with HBV or HCV) 110,000 (patients with HBV or HCV
3,000,000-3,700,000 (HBV or HCV carriers)

Test positive

Intensive testing (free)

(Te
o ¢
c O
o v
9
g »
38
mn.

Testing regularly (2/year, free, or 3000—-6000 yen/test)

5 JC)

I
Subsidy program for treatment of liver cancer, decompensated cirrhosis
10,000-20,000 yen/M

Approval disability - Supportive care for independence (transplantation)

Pension for disabilities
HBV, hepatitis B virus; IFN, interferon; FU, follow-up; M, million; PHC, primary healthcare clinic.
1. Kanto T. Glob Health Med 2021;3:249 — 252. doi: 10.35772/ghm.2021.01078; L 5
2. Ministry of Health, Labour and Welfare. Available at https://www.mhlw.go.jp/content/10901000/000487984.pdf (Accessed March 4, 2022) I\/Ilnlstry of Health, Labour and Welfa reta

Kanto T. Glob Health Med 2021; 3:249-252.



Hepatitis medical care coordinators
- A key player in supporting test, treat and care for hepatitis patients

Patients with viral
hepatitis who visit
clinics for treatment of
Education Support their diseases

Step 1: Screening Step 2: Detail examination

Screening test

ﬁ Family doctor
[1]

Medical institutions

% Health check

Patients with

Health checkups
chronic hepatitis

Step 4:
Follow-up
Support decision-
k making to receive
treatment
Step O: e
Prevention Surveillance s ful
for liver cancer uccessful treatment
Vari | . Public health Government Workplace
arious person|.1e are expecte nurses Patients group officer officer Nurses Doctors Dentists Pharmacists
to play supportive roles for M

patients accepting proper n ‘ &l ° . [ o &
services from healthcare ré:é‘ ‘ A ‘ ' n Y ! —

systems and governments

Isoda H, et al. Glob Health Med 2021:3:343-50.



Japan Society of Hepatology guidelines for HCV therapy, updated 2024

« SOF/LDV* 12 w

— GT-1 ——— + SOF/VEL 12w
Chronic hepatitis/ - G/P8wor 12 wt
Liver cirrhosis « SOF/VEL 12 w
o GT-2 ——— +G/P8wor 12wt

« SOF/LDV* 12 w

GT-1
* Pl + NS5A inhibitor failure
Prior DAA - NS5A inhibitor + NS5B inhibitor failure «G/IP 12w
failure « SOF/VEL* + RBV 24 w
GT-2

* NS5B inhibitor + RBV failure

- erlel Fug ——— + SOF/VEL* 12w
grade B
eco-mflen_sated All genotypes — « SOF/VEL* 12 w
cirrnosis - Child-Pugh (Consult hepatologist)
grade C * Observation

- Wait for other option

*SOF is contraindicated in patients with severe renal impairment (eGFR <30mL/min/1.73m?2) or renal failure requiring dialysis; 8 w in patients with chronic hepatitis and 12 w in patients with
liver cirrhosis.

DAA, direct-acting antiviral; EBR, elbasvir; EBR, elbasvir; eGFR, estimated glomerular filtration rate; G/P, glecaprevir/pibrentasvir; GT, genotype; GZR, grazoprevir; LDV, ledipasvir; PI,
protease inhibitor; RBV, ribavirin; SOF, sofosbuvir; VEL, velpatasvir; w, weeks.

Adapted from, Japan Society of Hepatology. Hepatology Res 2020;50:791-816.



Japan Society of Hepatology guidelines for HBV therapy, updated 2022

(H:))E.B:;/LE;SIQ/ZHWOI;DO 1U/ml For Naive Retreatment
AND Response Relapse
ALT 31 U/ E .. —> OPeg-IFN
(Any HBeAg) < positive @ETV/TDF/TAF
Peg-IFN
Chronic / Nowwive > ETVITDF/TAF
Hepatitis
Relapse after stop
ETV/TDF/TAF*
ETVITDF/TAF OETV/TDFITAF
@Peg-IFN

HBVDNA-pos
(ANY ALT, HBEAQ)
*Treatment indication on relapse
ETV/TDF/TAF >HBVDNA 10,0001U/ml (5LoglU/ml) or >ALT
80 U/L

Adapted from, Japan Society of Hepatology Clinical GL for HBV




Subsidy program for the coverage of cost for hepatitis treatments in Japan

Medical expenses

.-- Public medical insurance system
Prefecture government=1:1 |

- 10,000-20,000 yen per month depending on income |

Oza N, Kanto T, et al. Hepatol Res 2017: 47: 487-496.



Conditioned 5-year survival rate in various cancers in Japan (2002 — 2006)

Population-based cancer registries, Period method

Male aged 15-99 yrs. Female aged 15-99 yrs.

Yo %
100 100 — =
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Foundation for Promotion of Cancer Research, Cancer statistics in Japan 2022.



Subsidy program for the coverage of cost for HCC or decompensated
cirrhosis repetitive treatments in Japan

Medical expenses

Within high-cost medical treatment
_ limit (57,600 JPY co-payment)

II-_ Public medical insurance system

— Payment as high-cost medical treatment

Central Treatment within past 2 years
government Prefecture government=1:1

1St Count 57,600 JPY

\ 4

- 10,000 JPY co-payment | 2nd count 10,000 JPY

1St count 57,600 JPY

Takeuchi Y, Kanto T, et al. Hepatol Res 2024



Surveillance Algorithm — Diagnostic Algorithm

Algorithm for -
surveillance e

and diagnosis T et et e High risk group:

in the 4th —_— e Cirrhosis
JSH-HCC ] : e Chronic hepatitis B

Guidelines for J « Chronic hepatitis C
uiaelines 1o —US" + TM# every 6 months
HCC

S e ) (e === ] Extremely high-risk group:
‘ « Cirrhosis type B
. — » Cirrhosis type C
| —US + TM every 3-4 months
o | [ brmtinme oo | —Dynamic CT/MRI every 6-12 months

| (optional)
‘ Q!
= > Mranutin gl "US: ultrasonography
hwmer disosenwrce #TM: tumor markers, AFP, PIVKA-II, AFP-L3
- [

Kokudo N, et al. Hepatol Res 2019;49:1109-1113



Diagnosis rate of HCC patients at early stages (BCLC 0 or A) in Japan

% of HOC patbents
dizgrnosed at
aarly stage

B2.5%

20-10%
=30
| .
| i s
Taiwan Othar APALC Territories
-r.ﬁ- . withaut estnblishes
o W o surveilfance progroms

In APAC HCC white paper 2024, adapted from Kudo M. Liver Cancer 2015;4:39-50



Impact of surveillance on early diagnosis and survival of patients with HCC

Japan cohort: N=1,174 (2000-2013) Hong Kong cohort: N=1,675 (2003-2014)

» Intensive national surveillance program * No surveillance

« 75% cases detected by surveillance, + <20% cases detected pre-symptomatically,
* 62% diagnosed at early stages, + 32% diagnosed at early stages,

* 63% received curative treatment * 44% received curative treatment

Japan B00EE-2043 (aftar laad-tme ajd usimant]
Afier loed- P s adusimani Palmrits within rdon crlana and Child—Pugh & ¥5 Hong #ong

14K 5 1.0 8 i
= . gl MDDt |
- -..- - I\\_ 075

050 0.50 1 i O SO -
e Japan,un;:-r'_e%ﬁ‘ed~- By - PACEE
Hong Kong D

.50 1

| Legmaise P.CGES

a1 Hong Kong -t R 25 | gowaned smamn w Hov Wz, LEg-rav Pl e
Umicasirpd b BORRA SR LOg uard P
| Usprwmerged - mpar wp Heeg Dpaye | egoaes Fe g B
0.00 4. : -1 I - . 00 1 _ RIS -
L] b | 4 i i 20 A i) i L b &0 ]
Sundva B menthe Baratval i moenthe Survwp in mordhs
e | FEELET1T o . K, TiEw Japw - biwmyHpry Chea S e — far e fropreed
bl o f ]

Johnson P, et al. Br J Cancer 2017;116:441-447




Trend of cost of illness of primary liver cancer per capita in Japan

Millian USD JAPAN
F000,0 ® Waortality cost

BA00.0 Markidity cag

= Durect cost
000,40
& 0.0
SO0,
d L0
3.00:0.,0
= 0000

e B l AR RN
2011

0.0
1594 1955 | 205 JO0H 2014

In Diagram 2024;14 adapted from Wu Y, et al. Health Economics Review 2020,10:38



Summary

Q In Japan, Basic Act on Hepatitis Measures was enacted in 2009, which has been promoting comprehensive
hepatitis measures in screening, treatment, and care for patients with viral hepatitis.

Anti-HCV and anti-HBYV treatment is optimized for patients according to the conditions of liver disease, the cost of
which are covered by medical insurance and special subsidy program for viral hepatitis in Japan.

In Japan, a surveillance system for liver cancer has been established, early-stage liver cancer is being
diagnosed, and deaths from liver cancer are decreasing.

In order to support the repetitive treatment of liver cancer, there is a subsidy program for second and
subsequent liver cancer treatments.

To encourage testing and treatment, specialized health care workers, hepatitis medical coordinators, have
started to support patients in need.

In collaboration with liver societies in Asian countries, JSH is actively involved in the fight against viral
hepatitis and liver cancer.
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APAC Liver

Clinical and Disease Alliance
economic burden of HCC in APAC

Urgent call for enhanced recognition, national
plans and patient journey insights

Mr. Will Brown ﬂy} vista
Senior Director, Vista Health <3 h
’ 7" health

Copyright ® APAC Liver Disease Alliance 2023 The APAC HCC Policy Forum is hosted by/the APAC Liver Disease Alliance which is supported by AstraZeneca and Roche.



There is an urgent need to address hepatocellular carcinoma in Asia Pacific

4 N\

Hepatocellular carcinoma (HCC) is the most common A tine f

type of liver cancer ccounting for

In Asia Pacific, HCC is also the 7 2 %

* Sth most Fommon cancer of HCC deaths worldwide

» 2nd deadliest cancer
\ J
4 N [ I

In Asia Pacific, hepatitis B @
and C are the
top causes USD 11.1 billion
of cirrhosis-related and liver economic burden of HCC, equivalent to 0.05% of the GDP,
cancer-related deaths projected to increase to USD 34 billion by 2030

\ VAN J

Sources: IARC, Asian Scientist, Global Burden of Disease, Lancet Gastroenterology and Hepatology (full sources in White Paper)



The white paper was the culmination of extensive literature review and
collaboration with leading hepatitis and hepatocellular carcinoma experts

1. Targeted literature review

International and national
sources in journal
publications and
symposiums such as the
Hepatitis C Virus Elimination
Symposium and Solidarity
for Hepatitis Elimination

2. Information organization

Information gathered was
organized into 3 themes:

1) the need to address
hepatitis and HCC
together

2) progress made and gaps
in efforts to tackle
hepatitis and HCC

3) best practices from
successful case studies

3. Engaging key opinion
leaders

Insights and
recommendations in the
white paper were developed
and refined through the
collaborative efforts of
leading hepatitis and HCC
experts in Asia.

U(:)U

4. White paper

The white paper aims to
galvanize hepatitis
elimination and HCC control
efforts in Asia at regional
and national levels.



There is a stark disparity in patient journey in the region; much can be learned
from Japan’s approach

NATIONAL SURVEILLANCE PROGRAM IS ASSOCIATED HCC SURVEILLANCE CAN BE OPTIMIZED BY IMPLEMENTING A
WITH EARLIER DETECTION OF HCC & LONGER SURVIVAL NATIONAL SURVEILLANCE PROGRAM THAT USES ULTRASOUND
AND 3 TUMOUR MARKERS

i
ambar o 08

territories

% of HCC patients ) =
diagnased at - -—
Fa <
[ ROX ] CO=

early stags
| .

&% 3 blomarkers Lracked  hlomarkess tracked + | blomasker iracke=d + Sonogrphy+ with [

SOMOETIDRY Bl Sanceraqhy without Thlomarker
SE HEC dlagnosis approachis
Japan Horea Talvan ather APAC Tervitories
withaat estaniisned I Blomarkars AFK, PIVEAH, AFF-L3; 2 BIOMArKers. AFK & PIVEALL 1 BlOm arkar. AFK

srillnnGe odroms
HOTE Uver ultrasenegraphy (5 3 stancand HOC survalllancs et unanimolesty adwacated oy aslan guidelineas.

Apart from AFP, AFP-13 and PIVEA1/DCP are aiso TUmour markers used i clinical practice In Aslan t@rrtorias,
egpacially |aparn.

Source: Kudo M. Management of Hepatocellular Carcinoma in Japan as a World-Leading Model. Liver Cancer. 2018;7(2):134-147. doi:10.1159/000484619



Japan has established its position as the world’s best HCC practice system

through their comprehensive approach across the following domains

Checklist of success factors in Japan

Early HCC detection due
to established nationwide
surveillance

Free and regular testing for
-8 HBsAg and HCV Ab for
high-risk patients

Insurance coverage for AFP,
PIVKA-II, AFP-L3 tumor

—® markers, and medical
imaging tools for high-risk
patients

o Annual HCC awareness
campaigns organized by JSH

‘ Antiviral therapy for
EE S

Coverage for Interferon,
—e DAA, and nucleoside
analogue treatments

Special reimbursement

|_¢ Programs for HBV or HCV
patients' treatment and
medical expenses.

Establishment of precise
diagnostic

N d U

treatment selection &

algorithm of HCC

Availability of advanced
—® imaging techniques
(CTHA/CTAP, CEUS)

Extensive use of advanced
=8 imaging tools like EOB-MRI
for improved detection

Effective collaboration
between pathologists and
clinicians for image-
pathology correlation

high-quality treatment

Superior treatment skills in
resection, ablation, TACE,
and HAIC techniques

Comprehensive expertise of
hepatologists in ablation,
TACE, HAIC, and systemic
therapy as organ specialists

Multidisciplinary
collaboration among all
healthcare professionals

Source: Kudo M. Management of Hepatocellular Carcinoma in Japan as a World-Leading Model. Liver Cancer. 2018 May;7(2):134-147. doi: 10.1159/000484619. Epub 2017 Dec 13. PMID: 29888204; PMCID: PMC5985410.



The success story in Japan is a model for others in the region to follow

Japan stands out in performance and is perceived as an exemplar in
HCC surveillance and management, through which

4 Tactors nave been identified to be the key to HCC management

(& =] 775 R

Robust surveillance
Sufficient political will Adequate funding to protocols, education,

and coordination implement the plan precise and high quality
treatments

Presence of a National
HCC surveillance

program

Source: Vista Health analysis



The White Paper lays out 5 policy recommendations to guide the Asia-Pacific
response to hepatitis and hepatocellular carcinoma

HEPATITIS NATIOMAL ACTION PLANS NEED TO BE MORE COMPREHENSIVE

EXPAND HEPATITIS SCREENING AND TREATMENT, INTEGRATED WITHIN EXISTING HEALTH 5YSTEMS AND
TAILORED TO THE NEEDS OF AFFECTED POPULATIONS IN VARIOUS SETTINGS

A) INTEGRATE HEPATITIS AND HCC INTO BROADER HEALTH INITIATIVES

B) GOVERNMENTS TO EMPLOY BLENDED FINANCING MODELS TO SECURE GREATER CATALYTIC FUNDING AND
SUSTAINABLE DOMESTIC FUNDING WHERE NECESSARY

IMPLEMENT A COMPREHENSIVE NATIONAL HCC SURVEILLANCE PROGRAM AND ENSURE TIMELY ACCESS
TO TREATMENT FOR HCC AND HEPATITIS

INCREASE AWARENESS AND IDENTIFY POLICY CHAMPIONS TO DRIVE POLITICAL COMMITMENT

Source: Vista Health analysis




Investing in a well-funded HCC surveillance program is crucial for effective
management of the disease, offering significant cost-effectiveness

HCC surveillance that combines ultrasound and multiple serological tests is cost effective

Riznpaal

AFP ALP-LY  PIMAN L ICER Generated per QALY (USD)
—, -
alla
e g a a survelllance Is considered
cost-gffoctivie if it costs
'ﬂ 'ﬂ 'ﬂ' =lIS0 50,000 per year of
- a G e Life gaired,
e China
e © O
@ O o

3 _33ty Col trended with
~ O downwards survelllance program

Comparing COI
between

2002 and 2074 A 0/ coltrended without
' ﬁ +1 5 /n I.Jpw-:lrd's sumvelllonce program

Sources: ISPOR, Health Economics Review (full sources in White Paper)



We believe each stakeholder in the healthcare ecosystem has something to
offer, and something to gain

We call upon every stakeholder in the ecosystem, from Ministries of Health, policymakers and funders, industry and providers, or physicians,

caregivers and patients to work together to ensure that the recommendations are implemented and tackle the problems faced.

Patients and their caregivers:

* De-stigmatization

* Improved access to screening, surveillance and treatment
* Chance of curing HCV

» Better prognosis for HBV and HCC

Governments and the economy:

» Healthier population = better economic
productivity

* Reduce absenteeism due to debilitating symptoms
associated with chronic HBV and late-stage HCC

Healthcare professionals:
» Timely and appropriate clinical response
» Confidence in screening and diagnostic results

Healthcare systems and payors:

* Progress towards UHC

* Increase cost-effectiveness by detecting and
treating early

* Enhance economic efficiencies by integrating with
existing health services

» Generate cost-effectiveness data using micro-
elimination

Healthcare providers:

* Reduce operational costs and set-up time

+ Alleviate bed crunch by detecting and treating
patients early

Source: Vista Health analysis
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A CIinician’s' Perspective

Management of HCC in Japan as a world-leading model; best practices and lessons for other jurisdictions
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A Clinician’s Perspective
Management of HCC Iin Japan

as a World-leading Model

Best Practices and Lessons for other jurisdictions

Masatoshi Kudo, MD, PhD
Dept. of Gastroenterology and Hepatology
Kindai University Faculty of Medicine
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’ Changing number of death due to hepatocellular carcinoma in Japan
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Changing Etiology of HCC in Japan: Multicenter Study
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Changing Etiology of HCC in Japan: JLCA Nation-wide Follow-up Survey

13.8 13.3 HBV

16.5 16.8 155 15.5 15 15 15.2 14.5

HCV

I I I I I I h

1996~1997 1998~1999 2000~2001 2002~2003 2004~2005 2006~2007 2008~2009 2010~2011 2012~2013 2014~2015
(n=15,840) (n=19,742) (n=17,959) (n=16,340) (n=18,317) (n=18,382) (n=18,219) (n=19,225) (n=18,265) (n=17,799)

50%

0%

mNBNC =mHCV - HBV Kudo M. Liver Cancer 2023



Initial Treatment Modality for Detected HCC: JLCA Nation-wide Follow-up Survey
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Survelllance: Japan as a successful model

®Results of Nationwide Survellance of HCC by
JLCA

®Regional Difference of OS Results According to
GIDEON, Non-interventional study

® Treatment Outcome In Japan and Hong Kong:
Effect of Nationwide Survelllance



| mprovement 5 year survival rate and median OSin Japan in patientswith all BCLC stage HCC

Nationwide surveillance program (US+AFP) established
Resection and TACE established

1980 T PEIT established, Helical CT/MRI, IFN Tx} DCP (PIVKA-II) approved in 1989
1985 1 HAIC established[ AFP-L 3 approved in 1996

1990 0 RFA, MDCT, Sonazoid CEUS (2007), EOB-MRI (2008)
1995 0 Sorafenib
2000 /r Regor afenib
2009 A Lenvatinib
| 2017_ 1\
Median OS 4M 16M 26M 36M 44M 50M 60M  8OM 2018_

Cabozantinib
N Durvalumab

2020 TremeIiJFnumab

5 year survival rate Durvalumab

1
2023

25%

14%
5%

1978-1980 1981-1985 1986-1990 1991-1995 1996-2000 2001-2005 2006-2009 2010-2013

24th Nation-wide Registry, JLCA

Five Year Survival
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BCLC/AASLD/EASL Staging and Treatment Algorithm

HCC
Stage 0 Stage A-C Stage D
i PST 0-2, Child-Pugh A-B PST >2, Child-Pugh C*
. \

| Very early stage (0) | | Early stage (A) | Intermediate stage (B) Advanced stage (C) || Terminal stage (D)
Single <2 cm, Single or 3 nodules <3 cm, Multinodular, Portal invasion,
cinoma in situ PSO PS 0 , pPS 1-2

| Single | | 3 nodules <3cm |
| Portal pressure/bilirubin |
Increased Assaciated diseases
67% 1 J 27% 6% 1n J
Resection Liver transplantation RF/PE| TACE Soratenit Best supportive

Curative treatment (30-40%) Target: 20% Target: 40% Target: 10%

Median OS >0bU v, S-yi survival: 40-70% OS: 20 mo (45-14) OS: 11 mo (b-14) uUS: <3 Mo

Bruix et al : Hepatology 2011 Mar;53(3):1020-2



Number of Nodules at the Time of Initial Detection (n=19,536)
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Presence or Absence of Extrahepatic Spread at the Time of Initial Detection
(n=19,887)
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215t Nation-wide Follow-up Survey, Japan Liver Cancer Association, 2020



Survelllance: Japan as a successful model

®Results of Nationwide Survelllance of HCC by
JLCA

®Regional Difference of OS Results According to
GIDEON, Non-interventional study

® Treatment Outcome In Japan and Hong Kong:
Effect of Nationwide Survelllance



HCC Global Non-interventional Study: GIDEON

Europe
22 countries
1143 patients

=

NETET
517 patients

Latin America
4 countries
92 patients

N

Yy 'Asia—PaCific region
’ 11 countries
974 patients

5 regions

39 countries
>3300 patients

Kudo M, et al. Liver Int 2016
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Time from initial diaghosis

to death by region

Median overall survival,
months (95% CI)

20.9 (17.3-25.2)
25.0 (22.9-28.7)
19.5 (13.5-NE)
14.8 (13.1-17.0)
(5;5)62J:960)

Survival distribution function

OO || I I I I
0 1000 2000 3000 4000 5000

Time since initial diagnosis (days)

« Time from initial diagnosis to death was longest in Japan

 We also have to understand a caveat of lead-time bias

6000

Kudo M, et al. Liver Int 2016
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Time from initial diagnhosis to death
by BCLC stage at initial diagnhosis

Median time from initial

diagnosis to death, months AL =L = JEs SE[EL Overall
9 ’ n=955 n=1115 n=90 n=553 n=500 N=32132
(95% CI)
BCLC stage A 54.0 49.3 23.3 24.9 91.0 59.2
(n=686) (10.3-NA) (42.3-58.0) (17.2-NA) (18.4-53.5) / (76.6-113.1) \ (51.9-67.5)
BCLC stage B 31.0 27.3 22.2 19.7 47.9 29.9
(n=633) (18.4-47.7) (23.0-33.1) (12.9-NA) (11.1-36.8) (40.9-86.2) (25.6-39.0)
BCLC stage C 10.3 11.0 11.2 8.5 27.7 10.6
(n=973) (262-409) (8.9-13.0) (3.1-NA) (6.2-10.2) (16.6-40.8) (9.4-12.4)
BCLC stage D 8.9 11.0 NA 7.5 13.1 8.9
(n=91) (8.6-14.8) (4.2-21.7) (4.5-12.8) (NA-NA) (6.2-13.1)
overall 20.9 25.0 19.5 14.8 79.6 255
(17.3-25.2) (22.9-28.7) (13.5-NA) (13.1-17.0) (62.1-96.0) (23.9-28.3)

« Time from initial diagnosis to death was longest in Japan, irrespective of BCLC stage

alntention-to-treat population
NA, not available

Kudo M, et al. Liver Int 2016



IDEON - -
=== (Global Non-Interventional Registry

Time from Initial Diagnosis to Death by BCLC stage

All stage BCLC stage A

Median overall survival,
months (95% Cl)

20.9(17.3-25.2) ! \ AP 84
25.0(22.9-28.7) 3 - EU 266
19.5 (13.5-NE) 7
14.8 (13.1-17.0)
79.6 (52.1-96.0)

Median overall survival,
months (95% Cl)
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Kudo M et al. Liver Int. 2016;36(8):1196-205
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Survelllance: Japan as a successful model

®Results of Nationwide Survelllance of HCC by
JLCA

®Regional Difference of OS Results According to
GIDEON, Non-interventional study

® Treatment Outcome In Japan and Hong Kong:
Effect of Nationwide Survelllance



Overall Survival in Japan and Hong Kong

Newcastle, UK (unscreened HCC patients)

20 40

Survival in Months Median
Country [\ months
Hong Kong, China ( )
Newcastle,
UK 470 7.5(6-9.9)

Median survival
Region \ (months), (95% Syear survival
Cl)
Japan 2596 47.2 (44.6-49.5) 45-50%
Hong Kong, China 1108 7.2 (6.4-8.2) 10%

Johnson P et al, EASL 2014
Johnson P et al, Br J Cancer 2017



% Of Patients With Curative Treatments, Early Stage BCLC
And Within Milan Criteria

Within Milan
Countr CurativeRx (%) |BCLC 0and A (% .
y urative Rx (%) (%) Criteria (%)
Japan 71.2 (n=2594) 65.7 (N=685) 58.9 (n=2473)
HongKong | 15.7 (n=1112) 15.1 (n=517) 8.4 (n=1066)
1 year survival (%) Japan Hog% il?}gng,
HCV BCLC early (Oand A) 92.6 83.3
HBV BCLC early (Oand A) 94.8 89.9
2 year survival (%) Hong Kong,
Japan China
HCV BCLC early (Oand A) 81.9 75.0 |
HBV BCLC early (Oand A) 74.2 76.9 Johnson Pet a, EASL 2014

Johnson P et al, Br J Cancer 2017



Impact of Screening - Allowing For Lead Time Bias:

All Japan (before lead-lime adjustment) All Japan (after lead-time adjustment)

200 300 -
anasis ime arvalysis lime

Ut Erds s seresred unsreened

Subjects [ Medianin Subjects | Medianin
= months(Cl) — months(Cl)
Unscreened 794 7.5 (6-9) Unscreened 794 7.5 (6-9)
Screened 1689 39.4 (36-43) Screened 1689 22.3(21-25)
*Method reference: Duffy SW, et al., Correcting for lead time biasin estimating the
effect of screen detection on cancer survival. Am J Epidemiol. 2008 Johnson Pet d, EASL 2014

Johnson P et al, Br J Cancer 2017



Summary and Conclusion

Circumstantial evidence supports surveillance seems
to increase likelihood of

Important issue

®Nationwide survelllance decrease the disease
specific mortality in Japan
®Survelllance Is In Japan

® [reatment Is just better in Japan

Johnson P et a, EASL 2014
Johnson P et a, Br J Cancer 2017



Outcome In Japanese patients with HCC seems
to be the best in the world in terms of nationwide
survival rate mainly due to early detection of
HCC through established nation-wide
survelllance program.

Johnson P et a, EASL 2014
Johnson P et a, Br J Cancer 2017
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JSH clinical practice guideline for surveillance and diagnosis of HCC

High risk and super high risk patients AFP
Ultrasonography detects a nodule AFP-L3%
v PIVKA I
Dynamic CT / MRI
’ ' ‘
Early enhancement + No early enhancement No lesion
v
il } size >1.5cm? Growth in size/
Late washaut + Latewadhoint = Yes No Rise in tumor marker level
* \J
size >1cm? No [N » Follow—up (1/3M) | —
Yes | |
¥ No growth in size
Optional examinations /disappearance of tumor
| v
Definitive diagnosis of HCC Move to routine surveillance
HCC

JSH HCC Clinical Practice Guideline 2005, 2009, 2013, 2017, 2021



Typical Nationwide Surveillance Methods:
Definition of High-risk Group

High-risk

* Chronic hepatitis B
e Chronic hepatitis C
* Liver cirrhosis

4 In practice,
non-cirrhotic

patients are
under
\_ surveillance

NASH/NAFLD\%

J

Very-high-risk
* Hepatitis B cirrhosis
* Hepatitis C cirrhosis

JSH HCC Clinical Practice Guideline 2005, 2009, 2013, 2017, 2021



Tumor Markers for HCC In Japan

° AFP All are covered by social
health insurance in
e AFP-1.3 Japan.

— Lectin-binding fraction of AFP

. PIVKA-IIl (DCP)

— Prothrombin induced by Vit. K
absence (des-y -carboxy-
prothrombin)

JSH HCC Clinical Practice Guideline 2005, 2009, 2013, 2017, 2021



DCP-positive
(48.2%)

646

(20.2%)

62

154

AFP-L3-positive
(27 .0%)

All negative

1064

(40.9%)

Since there is no correlation between these 3 tumor markers,
AFP, DCP (PIVKA-II), and AFP-L3 play a complementary role.

Toyoda H, et al Clinical Gastroenterol Hepatol 2006



Clinical practice guideline

Recommendation

For the surveillance of small hepatocellular
carcinoma, measurement of two or more
tumor markers is recommended. (grade A)

JSH HCC Clinical Practice Guideline 2005, 2009, 2013, 2017, 2021



Follow up methods for high risk patients
in all over Japan

* High Risk patients * Very High Risk patients
— US at intervals of 6mo. — US every 3-4 mo.
— AFP/PIVKA-II/AFP-L3 — AFP/PIVKA-II/AFP-L3
every 6mo. every 3-4 mo.

— Option: dynamic CT/MRI
every 6-12 mo.

These HCC surveillance program has been well implemented
throughout Japan since education to patients and private
practitioner were established since 1980s.

JSH HCC Clinical Practice Guideline 2005, 2009, 2013, 2017, 2021
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JSH HCC Guidelines 2021 Algorithm for Treatment

Hepatocellular carcinoma

Hepatic functional reserve Child-Pugh A/8** Child-Pugh C
I I
Extrahepatic metastasis Mo Yes
|
| |
Vascular invasion Mo Yes
Within Milan Mot
[ Criteria or transplantabile
I 5-5-500 rule®=
24
Early stage HCC
*3cm
\L L 4 \ 4 4 v W
Paieclion TA(CE ' Resection | ' wtion® | o
TAIC)E [ HAIC / Systemic therapy*? [ Systemic therapy*? [ Systemic therapy™? I Transplantation® | paliiative care D
r v

Hasegawa K, Tateishi R, Kudo M, et al. Hepatol Res. 2023



Resection

Child-Pugh grade A
Solitary tumor

Laparoscopic and robotic
surgery are reimbursed
and frequently performed.




iy HCC Intrahepatic metastasis

- Cancer cell
regurgitates to
PV

Portal venous thrombus

" Portal branch

a b c)

Subsegmental anatomical resection
was invented in Japan by Prof.
Makuuchi in 1980s, and spread to
allover the world.

Anatomical resection Radiofrequency ablation




Special technique (ICG injection into the portal branch) for anatomical resection

LA R 7O
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HalCRES

4]
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HERESERZHS,
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FRERZRRAXT
R=F 7 LTRSS A/ ZRDD

ammm //

VA, i
This technigue remove enough tumor, preventing
recurrence, while preserving liver function

Makuuchi M, et al : Surg Gynecol Obstet 161 : 346-350, 19854 V) &




survival rate (%)

Overall Survival by Surgical Resection (n=33,652)

All patients (n=33,652)

1010 =

90 -

Bl

Median OS=92.5 M
70 5 year OS rate=66.7%
bk
20
4{)
30
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(¥ | | | | I 1 | I | | 1
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0 12 24 36 18 60 T2 B 96 108 120 132 144

survival period (month)

Kudo M, et al. 22"d Nation-wide follow-up survey by JLCA. Hepatol Res. 2022



Liver Transplantation

20 y survival rate: 60%

%)
100
B0 _ Hopatoblastoma {n= 10Z)
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Ablation (Radiofrequency ablation, RFA)

Ablation with enough safety margin
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Overall Survival by Radiofrequency Ablation (RFA)(n=21,048)

10} = All patients (n=21,048)

G -

a0

Median OS=75.8 M
5 year OS rate=61.7%

704

6l

survival rate (%)

40
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Kudo M, et al. 22"d Nation-wide follow-up survey by JLCA. Hepatol Res. 2022



SURF Trial: Prospective multicenter P3 trial "
OS, Surgery vs. RFA / RFS Analysis Updates \
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Stratified hazard ratio: 0.90
95% confidence intervals: 0.67 — 1.22
P value: 0.498
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Stratified hazard ratio: 0.96
95% confidence intervals: 0.64 — 1.43

Number at risk
P value: 0.838 150 123 93 70 58 47
- 152 122 91 69 60 50

Median follow-up time
Number at risk j

150 136 118 82 45 9 Surgery: 6.4 years
152 139 119 84 53 5 RFA: 6.6 years

Prsented By Masatoshi Kudo, MD, PhD #ASCO21 | Content of this presentation is the property of the author, licensad by ASCO 2021 AS CO

Fermission required for reuse, ANMNUAL MEETING



JSH HCC Guidelines 2021 Algorithm for Treatment

Hepatocellular carcinoma

Hepatic functional reserve Child-Pugh A/8** Child-Pugh C
s A\ |
Resection and RFA are i
Extrahepatic metastasis Yes
equally recommended
~— | ~ |
Vascular invasion / Mo Yes
Within Milan Mot
[ Criteria or transplantabile
I 5-5-500 rule®=
24
Early stage HCC
*3cm
\L \ 4 W W W W

] Resection + TA(CE ' Resection ' : &
TAIC)E J HAIC / Systemic therapy*? [ Systemic therapy*? [ Systemic therapy®? I Transplantstion*? l Palliative care D

Hasegawa K, Tateishi R, Kudo M, et al. Hepatol Res. 2023
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* Overview of HCC trend in Japan

* Overview of HCC outcome In Japan

* Overview of HCC survelllance in Japan

* Innovative treatment strategy in Early-stage HCC

* Innovative treatment strategy in Intermediate-stage HCC
* Innovative treatment strategy in Advanced stage HCC

* Role of Multidisciplinary Team

* Lessons learned from Japan’s experience

 Future innovations and Personalized Medicine




JSH HCC Guidelines 2021 Algorithm for Treatment

Hepatocellular carcinoma
Hepatic functional reserve Child-Pugh A/8** Child-Pugh C
I I
Extrahepatic metastasis Mo Yes
I
| |
Vasculsr invasion Mo Yes
Within Milan Mot
Criteria or transplantabile
5-5-500 rule®*=
Turnor number (n) 1-3
Tumor size s 3ecm Intermediate-stage HCC
\ 4 lr ~I/ W 4

- Resection TA(C)E saction : H .
Treatment Resection / RFA [ TA(C)E [ mm;m:{“l H‘I'I:'FI-H'I E-HEFI':: therapy*? [ s'ﬂtl‘mllﬂltl'lp_‘il"l I Trlﬂml'll'lh'l'hﬂ“ l! paliiative care D

Hasegawa K, Tateishi R, Kudo M, et al. Hepatol Res. 2023



Ryusako Yamada M.D.
Morio Sato, M.D.
Mamoru Kawabata, M.D.
Haruki Nakatsuka, M.D.
Kenji Nakamura, M.D.
Sumio Takashima, M.D.

Invention of TACE: first in the world in Japan in 1983 by Prof. Yamada

Transcatheter hepatic artery emboliza-
tion was performed in 120 patients with
unresectable hepatoma. The cumulative
one-year survival rate was 44%. In most
cases follow-up angiography revealed the
selective disappearance of tumor vessels,
and computed tomography demonstrated
a marked decrease in tumor density with-
out any changes in the surrounding liver
parenchyma. Histologic examination in
14 cases confirmed these findings.

Index terms: Arteries, therapeutic blockade, 9.129 »
{Hepatic artery, therapeutic embolization, 9532129} =
(Liver, malignant hepatoma, 7[61].32%) « Liver
neoplasms, blood supply = Liver neoplasms, therapy

Radiology 148: 397401, August 1983

Hepatic Artery Embolization in 120
Patients with Unresectable
Hepatoma'

HEPATGMA 15 a relatively common malignant tumor in Japan, and
patients with this neoplasm have a poor prognosis. The first
choice of treatment is hepatectomy, but most cases are considered
inoperable due to extreme tumor extension at the time of diagnosis
and accompanying advanced cirrhosis. According to the 1979 report
of the Liver Cancer Study Group of Japan (1), only 9% of hepatoma
patients underwent hepatectomy. The report also concluded that the
one-year survival rate after surgery was only 28%. Chemotherapy
produced even worse results: the survival rate one year after treatment
was 7%, and the mean length of survival was 3 to 6 months.

Since 1977 we have performed transcatheter arterial embolization
in 120 cases of unresectable hepatoma. This report describes our ex-
perience with embolization, which demonstrates far more satisfactory
results than other existing treatments.

MATERIALS AND METHODS

Two hundred thirty-five embolization procedures were performed

in 120 patients with unresectable hepatoma from Jyne 1977 to May
1982. Repeat embolizations (2 to 7 procedures) were performed in 45%

Yamada R, et al. Radiology 1983



Changing Treatment Strategy of Intermediate Stage-HCC

TACE VI Q(1993) Concept of TACE Failure :
Subseg Lip-TACE | |gvet JM(2003) Kudo M, et al. JSH Guideline (2017)

Ohishi H(1985) TACE vs BSC Conce . ,
: | . ) . pt of TACE Suitable :
Lip-TAQE e e e Metaangys's Kudo M, et al. JSH Consensus(2020)
Yamada R(19&3) Miyayama S(2007) PRESIDENT(2016) Kudo M. APPLE Consensus (2020)
GS-TAE Ultraselective TACE B DEB-TACE vs cTACE
1985~ 2016 2017 2018 2019 PIPLPETPEE
. Japan P2 Multicenter POC
TACE+SyStemIC therapy ABC Conversion(2023)
Because of the rapid Japan B2 Global P3
advances of systemic Ry EMERALD-1{2024)
therapy, TACE + Systemic .
China P3 Global P3
therapy has been LAUNCH(2022) LEAP-012 (2024)

- LEN-TACE vs LEN
becoming a SOC e



Non-selective TACE

!

D MUNica
tion ™
Inflow of portal blood
when HA is occluded

B Well-dif. HCC
i{PBP

(V49
=0

B Extracapsular growth

PV

Satellite .

Miyayama S and Matsui O. Endovascular Today 2017; 5:38-42.



Superselective cTACE

Intraarterial Lipiodol regurgitate to the PV, via PBP or drainage vessel

PV anastomosis

B Well-dif. HCC

B Extracapsular growth

e
PV

Lipiodol blocks PV flow, resulting in
Complete necrosis Microsatelli

branch PV
Miyayama S and Matsui O. Endovascular Today 2017; 5:38-42.
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Miyayama S, Matsui O. 2016;27:1269-1278.
Miyayama S, et al. JVIR 2007;18:365-376



survival rate (%)

Overall Survival by TACE (n=20,163)

60

2l

'1[:| =

30

20+

10+

All potienls (n=20.163)

Median OS=40.1 M
S year OS rate=33.7%

12

1
36 48 B0 Te =4 a6 10 120 132 144
survival period (month)

Kudo M, et al. 22"d Nation-wide follow-up survey by JLCA. Hepatol Res. 2022



Heterogeneity and treatment strategy of
Intermediate stage HCC (Kinki Criteria)

4-6 nodules Multiple (27) MO
VPO,VvO

e ™ s3noutes.

>3Ccm -6 cm ’ ’

TACE

>3em unsuitable
Huge patients
(>6 cm) /
Bllobar multifocal tumorsl
green good response subgroup to cTACE (within up-to-7 criteria) Subgroup; easy
pink poor response subgroup to cTACE (beyond up-to-7 criteria) to t];')e TtACE
refractor
yellow poor response subgroup to cTACE (beyond up-to-7, Bilobar multifocal tumors) = y




APPLE Consensus Statements

Liver

APPLE Consensus Members Consensus Statement Cancer

Chung-Kwe Wang e

(Taipei City Hospital) Intermediate-Stage Hepatocellular Carcinoma:
Asia-Pacific Primary Liver Cancer Expert
Masafumi Ikeda Consensus Statements

(National Cancer Hospital East)

Masatoshi Kudo
(Kindai University)

Kwang-Hyub Han

(Severance Hospital, Yonsei University)

Masatoshi Kudo?  Kwang-Hyub Han®  Sheng-Long Ye* Jlan Zhou . 1
Hsiang Huang®" Shi-Ming Lin® "  Chung-Kwe \Wang' Masafumi Ikeda!
stephen Lam Chan®  Su Pin Choo'  Shire Miyayama™  Ann LU Cheng ™
Stephen Lam Chan on behalf of the APPLE Association

(The Chinese University of Hong Kong)

<
> Sheng-Long Ye
(Zzhongshan Hospital, Fudan University) “Deparment of Gastraentarabegy and Hepatolagy, Kindai University Faculiy of Medicine
Osaka-Sayama, lapan; E’Drpartmcm af Interpal Medicine, Yonssi- Universty College of
Medicine, Seoul, South Korea; " Liver Cancer institute, Zhongshan Hospital Fudan Unnersity,
. Shanghal, Ching: "Department of Liver Sungery and Transplantation, Cver Cancer Instituts,
SLI PI N ChOO Zhangshan Hespital Fudan University, Shanghai, China; © Dedsion of Gastroenterology
nid H Iepartment of Medaine, Tars Yeterans General al, Tampen

(CURIE OnC0|Ogy) i:aith'a:'ﬁf::l:;::—ﬂili:}f!::_l':lnlqnlj'.;'lc;dlgl::l HaT«:.n;l 'r'.a;:;-r?.'l n;?J;ul'.';ﬁlrp??'E!La fall'::sn;
ehepartment of Gastroenterslogy and Hapatology, Chang Guing Memonal Hesgital
Lamkou, Tabwan: "College of Bedicing, Chang Gung University, Taoyuan Ciy, Tahwar,
IDivEion of Gastroenterology and Hepatology, Department of Internal Medicne, Taipel

Jian Zhou
(Zhongshan Hospital, Fudan University)

YI - H Sla n H ua n 1 1 City Hospital, Ben-&i Branch and Kang Ning Hospital, Taipe, Taiwan; !\ Department of
. g . . g Sh I ro M Iyaya ma Hepatohiary and Pancreatic Oncctogy, Natonal Cancer Center Hospital East. Kashrwa-shi,
(National Yang-Ming University) (Fukui-ken Saiseikai Hospital) Japan; *Department of Clinical Oncology, Stata Key Laboratory of Transtation Oncotogy,

The Chunese University of Hong Kong, Hong Kamg, Ching 'Divizon of Medical Oncofegy,
Matsonal Cancer Centre Singapore, Singapare, Singapore; T Department of Dlagnostic
Radinlogy, Fuku-ken Saldeikal Hoopinad, Fulkid, 1apaie "Depatment of Medical Oncodogy,

= Shl— M | ng |_| N An N L” Cheng Mational Tabwan University Cancer Efnt_tl. T:Ii!:!{'i. Trli'-'-'_-m: “Departmentof E_Inf-:-hgy. _
b (Chang-G M ial Hospital Linkou) . . . . Hatsonal Tanwan University Hospital, Taipei Taiwan; PGraduate instriate of Onoglooy, School
I 4 o ang-Gung emoria ospita Inkou (Natlonal Taiwan UnlverS|ty) of Madicing, National Tarwan Liniversity, Taigel, Tarwan 54
- L A

Kudo M et al, Liver Cancer 2020



Criteria for TACE unsuitability

APPLE Consensus Statement JSH Consensus Staement

CQ.9 : What is TACE-unsuitable? Table 6-22 : TACE-unsuitable patient population

@Likely to develop TACE failure/refractoriness
*up-to-7 criteria out nodules

(i) Unlikely to respond to TACE:
Confluent multinodular type, massive or infiltrative type,

simple nodular type with extranodular growth, poorly @Likely to become Child-Pugh B after TACE
differentiated type, intrahepatic multiple disseminated -up-to-7 criteria out nodules

nodules, or sarcomatous changes after TACE (especially , bilobar multifocal HCC)

(i) Likely to develop TACE failure/refractoriness: -ALBI grade 2 (especially mALBI grade2B)
up-to-7 criteria out nodules ®Unlikely to respond to TACE

(i) Likely to become Child-Pugh B or C after - Confluent multinodular type, massive or infiltrative
TACE: type

up-to-7 criteria out nodules (especially, bilobar -simple nodular type with extranodular growth
multifocal HCC), -poorly differentiated type

MALBI grade 2b -intrahepatic multiple disseminated nodules

-sarcomatous changes after TACE

Kudo M et al :Treatment of Intermediate-Stage HCC: APPLE Consensus Statement. Liver Cancer 2020
Kudo M, et al. JSH Consensus Liver Cancer 2021. Kudo M, et al. JSH: Clinical practice manuals for hepatocellular carcinoma 4th edition, 2020.



TACTICS-L (LEN+TACE)

TACTICS-L Study Schema

® A Phase II, prospective, multicenter, single-arm study was conducted at 21 Japanese institutions between
February 2019 and April 2021.

® Efficacy assessments were performed on the ITT population (All eligible subjects). Safety assessments were
performed on subjects who received at least one dose of lenvatinib or TACE procedure

Study Schema LEN+TACE Com bination <pri Endboint>

/<Inclusion criteria>\ / .
.. Untreatable Tumor  Progression Free Survival

e Unresectable HCC ﬂ Enroliment ﬂ TACE [ Lenvatinib ﬂ Progression | | Assessment (PFS) by RECICL

<Exclusion criteria> - ORR by RECICL

e Child-Pugh <6

e Prior TACE 0-2 I I I

e Vascular invasion « OS

e Extrahepatic spread {T = ﬁ ﬁ ﬁ - Safety

\ / Baseline Day 0 \ /

e Tumor size <£10cm
e Tumor Number <10

® The combination of TACE and lenvatinib (12 mg once daily > 60 kg and 8 mg once daily < 60 kg)

was applied and continued until the event specified in the PFS definition occurred.

e ECOG-PS: 0 or 1
v TACE(cTACE) should be repeated on demand once the specified TACE criteria was met.
v Tumor assessment should be done 4 weeks after first TACE and then every 8 weeks.

<Secondary Endpoints>

« TTUP (Time to

untreatable
progression)

* PFS by mRECIST

(LT ]

4 SRR | BRI

5. ARSI SR : 5. 3 BAEE (REINLS/—IEARSE, SSARIBIRE, TR, FB .

EieweE I EIORE. BEIRRES) OEGLR I MEEECHY sAMOEMERUESEEHIIL TR, Kudo M, et al. Liver Cancer 2023.



TACTICS-L (LEN+TACE)

Tumor responses (per RECICL) in subjects
ORR of LEN+TACE

Tumor response PR, SD, PD, ORR, n (%)
(Patient N=62) n (%) n (%) n (%) (90% CI)

| . 16 4 2 49 (79.0)

4 weeks after first TACE (25.8) (6.5) (3.2) (68.7 - 87.1)
Best response 13 1 2 55 (88.7)
P (21.0)  (1.6) (3.2) (79.8 - 94.6)

a: Not evaluable: n=7, b: Not evaluable: n=4

DoOR rate

Best Response (%
DoR rate p (%) Overall (%)

(n=55) PR (n=13) CR (n=42)
6 months (90% CI) @ 61.5 (36.0, 79.4) 95.1 (85.0, 98.4) 87.0(77.1, 92.8)
12 months (90% CI) 2 28.8 (10.4, 50.6) 57.2 (42.5, 69.5) 50.5 (38.2, 61.6)

LEN-TACE achieved 68% CR (Best response)
Duration of response was >12M in more than 50 % of patients

Kudo M, et al. Liver Cancer 2023.



_
TACTICS-L ORR Sub-group analysis (4 weeks after first TACE)

Category n ORR, n 90% CI CR, n
0 59 47 (79.7%) 69.1%-87.8% 32 (54.2%)
Perf tatus, n (%
erformance status, n (%) 3 2 (66.7%) 13.5%-98.3% 1 (33.3%)
Hepatitis B 8 6 (75.0%) 40.0%-95.4% 5 (62.5%)
Etiology, n (%) Hepatitis C 20 15 (75.0%) 54.4%-89.6% 9 (45.0%)
Non-B Non-C | 31 25 (80.6%) 65.3%-91.2% 16 (51.6%)
. 5 51 43 (84.3%) 73.5%-91.9% 30 (58.8%)
- (o)
Child-Pugh score, n (%)  ~¢ 11 6 (54.5%) 27.1%-80.0% 3 (27.3%)
AFP, 1 (%) <200 ng/mL | 52 42 (80.8%) 69.6%-89.2% 28 (53.8%)
) o
>200 ng/mL | 10 7 (70.0%) 39.3%-91.3% 5 (50.0%)
. o Within 28 22 (78.6%) 62.0%-90.2% 18 (64.3%)
Mil Y
llan criteria, n (%) Outside 34 27 (79.4% 64.8%-89.9% 15 (44.1%

Up to 7 criteria, n (%)

Within

30 (75.0%)

61.3%-85.8%

22 (55.0%)

Outside

Regardless of Up-to-_7

19 (86.4%
1R (77 .00/

68.4%-96.2%
52 R0,h-RA 10/,

16 (A4 NO/K)

in/out, CR rate was >50%

wille - \vv n

I A NI

el il \uvnv

Prior TACE, n (%)

0

35

29 (82.9%)

68.9°/o 92.3%

19 (54.3%)

1-2

26

19 (73.1%)

55.3%-86.6%

14 (53.8%)

Etiology: unknown n=3, Prior TACE: unknown n=1

Kudo M, et al. Liver Cancer 2023.



' Updated Data |

Results of the interim follow-up analysis

TACTICS-L (LEN+TACE)

11 =

0E —

FraBability
=
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=
=

0.2 -

0.0
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M
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edian PFS: 25.5 months(95%Cl:19.1-29.2)
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OS of 40.1 months in Intermediate-stage HCC is the longest in Prospective Trial.

Data cutoff, Apr 2023
Unpublished data



Atezo+Bev Curative Conversion Therapy

. Stlme”n(e:‘gat?th ) HOETEg el » TACE failure/  Systemic therapy '
;\w refractoriness |
— - TTRNTTRNTTE

L
O O O O
<

-

Preserve liver function & QOL

shrinkage TACE in selected pts

- Intermediate Tumor R ' '
: \ L esection, RFA, selective Y
SEieb RO | Atezo + Bev Combination b
__TACE Unsuitable

“ABC-Conversion therapy”

Cancer free with drug free

Kudo M et al, Liver Cancer 9: 367-377, 2020.



70s, NASH, BCLCB
S5:45 mm, S7: 125 mm, Atz/Bev

Baseline 6 week 12 week
mMRECIST / RECISTv1.1 MRECIST / RECISTv1.1

S5: 45 mm SD / SD PR / SD

S7: 125 mm Pseudoprogression like / SD PR/ PR

Courtesy: Dr. Abe and Kuroda, lwate Medical University



70s, NASH, BCLCB
S5:45 mm, S7: 125 mm, Atz/Bev
conventional TACE

6 week 12 week 30 week

MRECIST / RECISTv1.1 mMRECIST / RECISTv1.1 RECICL
S5: 45 mm SD / SD PR / SD CR
S7: 125 mm Pseudoprogression like / SD PR/ PR PR

Superselective cTAGE

28 week Courtesy: Dr. Abe and Kuroda, Iwate Medical University



70s, NASH, BCLCB
S5:45 mm, S7: 125 mm, Atz/Bev
ABC conversion(MWA) — Drug free

6 week 12 week 30 week 48 week

MRECIST / RECISTv1.1 MRECIST / RECISTv1.1 RECICL RECICL
S5: 45 mm SD / SD PR / SD CR CR
S7: 125 mm  Pseudoprogression like / SD PR / PR PR CR

Microwave Ablation

| 5 20.49(2048) 48 week

30 week 40 week Courtesy: Dr. Abe and Kuroda, Iwate Medical University



Treatment Strategy for Intermediate stage HCC

| Intermediate Stage, CP-A
(BCLC-B) |
|

o
TACE suitable °°® TACE unsuitable ...,%

® Up-to-7 in
® Simple Nodular

® Up-to-7 out TACE ineligible

® Non-Simple nodules SD(after 4 cycle),
-SNEG AteZO+ BEV Adverse event

-CMN .y
-Poorly-dif. HCC etc , PET posit
TACE eligible 1/

LEN

Tumor necrosis

ABC LEN-TACE
Sandwich

TACTICS-L

CR, PR _
(Tumor shrinkage) LEN + TACE

ABC conversion

LEN+TACE

LEN-TACE

TACE Op, TACE, RFA

CR PR Atezo+Bev
(Tumor shrinkage) |

Refractory J

Cancer free,
Drug free

Cancer free,
Drug free

Cancer free,

Drug free

Cancer free,
Drug free

Kudo M. Int J Clin Oncol 2022.
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* Overview of HCC trend in Japan

* Overview of HCC outcome In Japan

* Overview of HCC survelllance in Japan

* Innovative treatment strategy in Early-stage HCC

* Innovative treatment strategy in Intermediate-stage HCC
* Innovative treatment strategy in Advanced stage HCC

* Role of Multidisciplinary Team

* Lessons learned from Japan’s experience

 Future innovations and Personalized Medicine




JSH HCC Guidelines 2021 Algorithm for Treatment

Hepatocellular carcinoma

Hepatic functional reserve Child-Pugh A/8** Child-Pugh C

Extrahepatic metastasis Mo
I
|
Vascular invasion Mo
Within Milan Mot
[ Criteria or transplantabile
I I 5-5-500 rule®*=
Turnor number (n) 1-3 =4
I
Tumor size s 3ecm »3cm Advanced stage HCC
\ 4 \L \ 4 W L 4 l' 4

- Rasection TA(C)E i Resaction : i e
Treatment Resection / RFA [ TAICJE [ HAIC / Systemic H‘I'I:'FI-H'I Systemic therapy®? [ Systemic H'I!I'I-F_‘il":' | Trlﬂml'll'lh'l'hﬂﬂ || Palliative care D
r y 4
HAIC

Hasegawa K, Tateishi R, Kudo M, et al. Hepatol Res. 2023



History of Drug Approval in HCC in Japan

SHARP, Asia Pacific J REFLECT J IMbravel50 HIMALAYA
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JSH-HCC Guidelines: Algorithm for systemic therapy

1stline

2nd [ine or later

] pr——
Hepatocellular carcinoma BESE
| B K1 CED
Advanced HCC not indicated for resection, transplantation, RFA, TA(C)E, etc. a2
Good performance status and Child-Pugh A liver function
Indication for combination =
immunotherapy _
No
A 4 A 4 \ 4
Atezolizumab + Tremelimumab + Sorafenib Lenvatinib Durvalumab
Bevacizumab Durvalumab
y A 4 A\ 4 \ 4 \ 4
- Sorafenib -Sorafenib *Regorafenib -Sorafenib - Sorafenib
- Lenvatinib +Lenvatinib *Ramucirumab *Regorafenib *Regorafenib
-Regorafenib -Regorafenib +Cabozantinib *Ramucirumab -Lenvatinib
*Ramucirumab *Ramucirumab Lenvatinib -Cabozantinib +Ramucirumab
-Cabozantinib +Cabozantinib -Cabozantinib
*Tremelimumab - Atezolizumab +
+Durvalumab Bevacizumab Bold face with underline indicates the availability of evidence from randomized controlled trials.

*Durvalumab

JSH Clinical Practice Guideline for HCC 2023.



Continuous HAIC using implanted port

ﬁ_iver

v High dose chemotherapeutic agent
v Low systemic toxicity
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Continuous HAIC with implanted port




HAIC Efficacy (n=649)

Effectivefor PVTT 0.9y ly 2y MST
R 100% 91w 61w <289M

CR n=71 R (8%  52% 160 12.2 M

1 -
= SD A7  24% Qoo 55 M
S 8-
P TRMA_PD 36w 1lw 3w 43M
341 spn=129

2

0 | PDn=295

— Years

O 1 2 3 4 5 6



HAICvs Sorafenib
-PSM study-

MVI (+) MVI(-)
1ad 4 HAIC - HAIC
. \.“. EHS (') — Sorafenib 09 ‘\.‘ EHS(') o= ﬁnr-';'?mib
- ‘|\ ; \,‘-»
.‘ \ ‘l\
o _I\\ 06 ‘\L.
5 aad ‘:“\_‘ 3 t“\
"\;\.“. 4 -
) | o 1
i D
0 12 2 3 @ 80 ' o ? b 2 4 16 @ i 34 36
HAC 172 re 34 3 .‘-ﬁ‘ - 0 HAK 76 28 10 3 : ‘v:'.‘:‘mh 1
a Sorafenib 172 62 24 o 2 @ o 0 b Sorsfenib. 76 14 e 6 A 2
HAIC: 10.6 months [95% Cl 9.1-14.3] HAIC: 12.2 months [95% Cl 9.9-16.5]
Sorafenib: 9.1 months [95% Cl 6.8-12.0] Sorafenib: 15.4 months [95% CI 9.7-19.1]
HR: 0.667 [95% Cl 0.475-0.935] HR: 1.227 [95% Cl 0.699-2.155]
p=0.018 p =0.475

HAIC is effective for PVTT Ueshima K, Kudo M et al. Liver Cancer. 2020;9(5):583-95.



Phase 3 SILIUS Trial: OS sub-analysis

Sorafenib vs. Sorafenib plus HAIC (Low-dose FP)
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HAIC is still performed in pts with MVI (Vp3/4) in Japan. HAIC is Effe_Ctive for Vp4
patients

Kudo M, et al. Lancet Gastroenterol Hepatol 2018



In Japan,

All patients can easily access these
high quality, sophisticated treatments

Including resection, transplantation,
ablation, superselective TACE,
combination of systemic and
locoregional therapy and combination
Immunotherapy at referral institute in all

over Japan by fully covered insurance
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Role of Multidisciplinary Team: Patient-centered Care

Surveillance

- Private practitioner Referral timing:
2. AST/ALT abnormality

!
Diagnosis 4—1 Referral‘
!

3. Tumor marker abnormality (AFP,DCP)
4. Fatty liver on Ultrasound

Nurses
Pharmacologist

Treatment  Hepatologist
« Oncologist
Surgical
Oncologist \
Patient
Pathologist ‘/ f
Radiation

Oncologist

Emotional care specialist

G —— Dlagnostic

\ Radiologist

Interventional
Radiologist
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High Medical Expense

Subsidy System

Government

Japan’s Liver Disease Control Strategy

National/Social

Medicare for hepatitis
Treatment

T

- Health Insurance

Coverage

Research funds
Special fund for hepatitis and HCC
(Separated from other disease/cancer)

Petition / Lobbying

Surveillance for HCC at risk patients (AFP,
PIVKA-II, AFP-L3, US, CT, MRI for hepatitis,
NAFLD and cirrhosis are all reimbursed by
insurance)

—

Cooperation

M

Subsidy program for treatment of liver .
cancer and decompensated cirrhosis Policy Maker
(MHLW)
Petition / Lobbying
Hepatitis Patients Education Hepatitis B, C
Association ¢ > HCC CPG
(HPA) ;

" (Surveillance,

Petition

algorithm)

Publication StO p HCC
Treatment Campaign

Educational workshop

(1-5/y at 47 prefecture)

Educational workshop
(1-5/y at 47 prefecture)

Ordinary
citizen

Non-hepatology specialized physician
nurses, healthcare professionals

1 Public awareness

l

1 Risk stratification

1 Nation-wide surveillance

|

Web-based at NCD (National Clinical Database)

JLCA(LCSGJ)
!

Nation-wide HCC reqistry since 1967

!

Publish the survey report every 2 year
Biannual report (Japanese)

Short version publication(Japanese and English)

A

1 Encourage the registry t HCC cases Reqistration

1 Feedback the results

A4

700 institutions in all over Japan
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Lack of human resources or medical equipment,
resulting in a failure of early HCC detection




Introducing Al to the medical / healthcare field

A solution for a luck of manpower in the aging society

Utilization of existing
medical data Al = quick processing and correct output

9
9

v Improvement work efficiency
v Improvement the quality

-
\\

Reduce the burden of patients
and healthcare professionals



Construction

of nationwide database for US digital images

" 2R

Al for diagnosis of
liver tumor

Al for diagnosis of
mammary tumor

B-mode US of MT

000

Al for diagnosis of
heart disease

B—mo&cardiography

16,000 images

National Institute
of Informatics

NI

[
i

Cent. Data Sarver

Data transfer to central server
Automated anonymization

Curation and upload system

SINET, VPN

I —
Curation and upload system

Curation and upload system
e @
-
nf . . .
11 institutions % 55 institutions % S Institutions

US, report & image filing system US, report & image filing system US, report & image filing system

Abdominal US Group

Mammary US group Heart disease US group

- J

 Liver Tumor « Mammary tumor « Heart Disease
y JU Y )
2018. 8. ~ 2019. 9. ~

Kudo M, et al. AMED Report 2024



Detection of small metastasis of HCC before RFA

HCC

* No. of total frames
2,260 frames

* No. of frames with
tumor

544 frames
* Correct detection

(%)

Al detected the small metastasis of HCC
which was missed by Radiologist
= Practical Al for supporting tumor
detection during US examination

WAL T S -

s
r{ s

.

Kudo M, et al. AMED Report 2024



Al-powered detection and classification system

Integration of detector and classifier

Detector of tumor Detection and classification of liver tumor
YOLO v5

e — - b
“No. of total franitiies '_‘”.—?"."' o>
308 frames - s 2
*No. of framas with
tumor

l 268 frames

HCC

loU > 0.25

Classifier of tumor

CNN_VGG19

Kudo M, et al. AMED Report 2024



Detection and diagnosis of metastatic tumor

b LOGIQ
’. E9

Kudo M, et al. AMED Report 2024



Efficacy of Newly Developed US Al System by JSUM

Lesion
detection

Lesion
diagnosis

Detection rate (%)

Accuracy (%)
© 5 ©
oo &

0.9

0.8

0.7

0.6

.o .
a1

0.45

©
~

All (n = 20)

< 0.0001

Detection rate (%)
()
\,

Accuracy (%)

Al-aided

Non-specialist (n = 10)

0.95
0.9
0.85
0.8

©
~
o

0.65

©
»

0.55
0.5

0.85
0.8
0.75

0.7

0.6

0.5

0.4

p = 0.0020

Al-aided

— Accuracy of Al

0.65

0.55

Accuracy (%)

0.45

Al-aided

Both lesion detection and diagnosis are improved both in non-specialist and specialist

0.95

0.9

0.85

0.8

0.75

0.7

0.85

0.6

Specialist (n = 10)

.

No-Al

No-Al

p=0.00/8

Detection rate (%)

Al-aided

- Accuracy of Al

p=0.0020

Al-aided



Loadmap of Ultrasound Al system to spread to all
over the world, especially to Asian countries

»2018  Start this project

»2021 Completion of National B-mode ultrasound database

»2022 Ultrasound Al diagnostic system developed

»2023  Start cooperative work with Ultrasound venders
(Canon, GE and Fujifilm)

»2025-6 Approval of this Ultrasound Al diagnostic system
from PMDA

»2026-7 The commercial US machine equipped with this Al

diagnostic system will be exported to all over the
world, especially to Asian courtiers (few US specialist)
for easy detection and diagnosis of small HCC




Collaborators

Principle Investigator: AR A
Masatoshi Kudo, Kindai University, Japan Society of Ultrasonics in Medicine U HEBEREF=S
Al for classification
Makoto Yamakawa, Tsuyoshi Shiina: Kyoto University (Shibaura institute of Technology), Japan
Society of Ultrasonics in Medicine
Al for detection
Yoshito Mekada: Cyukyo University
Information engineering, Cyukyo University
Construction of central server
Tomohiro Kuroda: Kyoto University Hospital
Database and data collection: Japan Society of Ultrasonics in Medicine
Hiroko lijima: Hyogo Medical School
Chlikara Ogawa: Takamatsu Red-Ross Hospital
Masahiro Ogawa: Nihon University
Masayuki Kitano: Wakayama Medical University

e". ’ EsraEsiEA BAE AR TR R

Japan Agency for Medical Research and Development
AMED

Ken Takahashi : Kyoto University Hospital This P rOj ect is su Ppo rted by the
Ryosuke Tateishi: The University of Tokyo

Hidenori Toyota: Ogaki Municipal Hospital g ran_t from J ap an Agency fOI’ th €
Naoya Sakamoto: Hokkaido University Medical Research and Develo pm ent
Mutsumi Nishida: Hokkaido University Hospital

Toshiko Hirai: Nara Medical University (AM ED) .

Hideaki Mori: Teikyo University



Al-aided Treatment Decision Making

Al AWVEEFRBESMZTICET. BB EDAERF - RTICHEI ERER
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(Deep Survival Analysis) Ay Al
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Kokudo N, et al. Al hospital Project 2024



HREFDMEFEZS IV BFEDESR

B EZET — & (N=174406) FE4 R ﬁ N=143947
EFA NV b & EFRREARKA(N=154746) |

N=120430
FFFiEeE Child-Pugh %45 A, E‘“l Child-Pugh 7345 C

N=63665
N |
A L #HY

N=54030 g I !
IS =B L HY

HEEEN ™~ pyryrars | Provem

N=7638
EEH 1~31@ MELL E

m

EEE  3cmbl 3cmid N=2494
N \

N=32276 N=17026

L ¥

ARk

1 RO RFESEICS3FHE2HE
*2 ¢ EEE ] Eas DUk, @8R

*3 : Child-Pugh 248 A @ 7

*4 1 BEFMIE 65 mUT

Kokudo N, et al. Al hospital Project 2024



Al-based Treatment Decision Making: Resection vs Ablation

Al recommended treatment strategy shows better survival

RO GBEEH BIAID T RIHERRETL
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OS K-M curve: Al-recommended vs non-recommended Treatment

Al-recommended Treatment

Kokudo N et al. Al hospital Project 2024



Al-based Treatment Decision Making: Resection vs TACE

Results
T X b . " g T — % (F15):11584 Recaommend vs Not Recommend
sk T — X F 2 hF— & (FE4):1287 Median O5:inf vs 42.1 (difference: inf)
_ s —— Not-Recommended (N=3312)
C-index 0.73 - Recommended (N=9553}
Qf%* 245 NA 7%
e Median OS | Recommend: NA 2
Not recommend: 42.1 = i
= 050 N
:f; EH‘*—-—.___'H
recommend 0.25
Resection 9587 12325
0.0c
N 10 a0 30 40 50 60 10 81 40
TACE 3284 546 month

Al recommended treatment strategy shows better survival

Kokudo N, et al. Al hospital Project 2024



Conclusion

» The surveillance of HCC high-risk patients detect many
small curable HCC, leading to receiving potentially curative
therapy (Resection, Ablation, transplantation), providing
patients a very long survival.

» This also saves the medical cost for advanced stage HCC,
such as expensive immunotherapy/molecular targeted
therapy.

»Academic society should corroborate both with patients’
advocacy and Government to implement this system.
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Measures against Liver Diseases in Japan
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Mortality Rate due to Cancers in Japan
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The mortality rates of liver cancers are decreasing in recent years in Japan.

Compiled by the author. Data from Vital Statistics of Japan: https://www.e-stat.go.jp/stat-search/files?page=1&toukei=00450011&tstat=000001028897 . 3




Cause of Cirrhosis in Japan

N = 48,621

Specific infectious diseases Cryptogenic liver cirrhosis G
Drug-induced liver injury 0.01% B,6%
0.06% -

Congestive liver diseases AADY
0.4% Cholestasis
Hereditary metabolic diseases 3",;%.
0.2% AH

Over 60 % of the patients with cirrhosis are caused HBV or HCV infection.

Enomoto H, et al. J Gastroenterol. 2020 4



History of Hepatitis Measures

1985 l Prevention project of mother-to-child transmission of hepatitis B began.
2006 Hepatitis B lawsuit: Supreme Court decision was made.

Hepatitis C lawsuit: High Court in Osaka recommended settlement.
Hepatitis virus infection became a social issue.

2008 Comprehensive measures against hepatitis started.

“Law on Special Measures against Hepatitis C" came into effect
(for the infected persons by such as fibrinogen products).

2010
2012

“Basic Law on Hepatitis Measures” went into effect.

“Law on Special Measures against Hepatitis B” came into effect
(for the infected persons through mass vaccination).

2016 Hepatitis B vaccine was placed on the routine immunization list

under the Immunization Law.

2018 Public funding of medical expenses of the treatment of

hepatic cancer and severe cirrhosis started under the research promotion project.




Prevention of Mother-to-Child Transmission

1985 Projects below was implemented by local governments, with half of national

government subsidy.
for pregnant women: HBs antigen test
for HBs-antigen-positive pregnant women: HBe antigen test

to children of an HBs-antigen and HBe-antigen-positive pregnant woman:
2 doses of HB immunoglobulin (HBIG) and 3 doses of HB vaccine

HBV carrier rate

10- or 11-year-olds
born before 1985

0.3% — 0.03%

School children
after start of project

9-year-olds born in 1978
0.98% — 0.03—0.06%

School children born
between 1985—1989

Before start of project

0.26% — 0.024%

9 year after

in lwate in Shizuoka

1995 l The HBIG and HB vaccines covered by health insurance.

2016 l HB vaccine was designated as one of routine vaccination for all the newborns.



Hepatitis Progression and Countermeasures

@ 10 to 40 years .
—~ Asymptomatlc Chromc hepatltls m Hepatic cancer

Hepatitis virus test

Serious illness prevention measures

| | |
If the test is positive, First full examination
I | |
When follow-up is required, Periodic inspection

Medical expenses subsidy for hepatitis

/ Interferon therapy

1
10,000 - 20,000 JPY
per month

Nucleic acid analog therapy

Interferon-free therapy

Treatment and research promotion project for
hepatic cancer and severe cirrhosis

|
- Inpatient care

10,000 JPY depending on the income

Outpatient treatment
for hepatic cancer




National Budget for Hepatitis Measures in Japan

Total in FY 2024

1,000 JPY = 7 USD (as of 2 Sept 2024)

Approx. 76,800, 000, 000 JPY

il Promoting hepatic disease treatment

Approx. 8,400,000,000 JPY

A Promoting hepatitis virus test and severe illness
prevention

Approx. 3,900,000,000 JPY

) Strengthening local systems of the treatment

Approx. SO0,000,000 JPY

¥ Spreading correct knowledge to the public

Approx. ZO0,000,000 JPY

o] Promoting of research

Approx. 3,800,000,000 J PY



Basic Law on Hepatitis Measures enacted in 2010

What Basic philosophy

is Responsibilities of the national government, local governments, medical insurers, citizens, and physicians

[eglol-eMl Establishment of guidelines for promotion of hepatitis measures

Basis of hepatitis measures

Basic measures

[ Prevention and early detection ]

Promoting ﬁiqualization of hepatitis medical car%

[ Research ]

Formulation of basic guidelines

4 "\ Establishment
Hepatitis measures
promotion council Opinion o
/) Reguest af H.eé.ilth Decision
r ~ Materials Minister
Administrative submission
agencies

\

Discussion

Respect for human rights of
hepatitis patients and
elimination of discrimination

Basic Guidelines for
Hepatitis Measures

Review at least every 5 years and
change when necessary




History Related to Hepatitis Testing in Japan

2002 Milestone checkups by local governments implemented.

(Notice are made for citizens at 40, 45, 50, ... years old.)
Testing at public health centers installed.
2007 l Testing sites expanded to medical institutions.
2008 l Comprehensive measures against hepatitis started.
2011 “Basic Law on Hepatitis Measures” enacted.

Hepatitis awareness raising campaign “Shitte Kan'en (Let's learn about hepatitis)”
launched.

2014 The cost of initial and periodic inspections were subsidized.

Testing for citizens at 40 years old and older in health promotion projects
subsidized.

2017 l Testing-at-your-workplace promotion project began.
2018 l Easy-to-find-your-nearby-testing-place websites launched.

10



Hepatitis Virus Test Positivity Rates in Japan

Tests provided by local governments

1.00%
HBV

0.80% \\
0.77%

0.77% W p—
= oy 0.71%
~

HCV 0.66% o 1 ¢ 10 |

0.60% 0.59%
I~

0.51%

0.54% B 053% “~-
o
0.40%

0.20%

—HBV —HCV

0.00%
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

The rates of HBV/HCV-positive are decreasing in Japan.

11



Serious Illness Prevention Project for Test-Positive Patients

Serious illness prevention project includes:
Early detection of hepatitis virus-positive persons
Early treatment of positive persons through consultation and follow-ups
Prevention of serious illness in patients with viral hepatitis

First
full examination
When + Subsid
positive The citizen is F? y ) Follow-up
o . . ollow-up
Hepatitis virus test = Subject of
follow-ups ..
At health centers, P Periodic
By health promotion projects, . .
Occupational health mspectl.ons
examinations, Follow-ups by local governments: + SubS|dy
Prenatal checkups, Checking visits to medical institutions and
Preoperative examinations medical treatment after Follow-up 1
the citizen’s consent of follow-ups is obtained w

12



Hepatitis Medical Expense Subsidies

Special promotion program for hepatitis treatment

Implementator: Local governments
Financial support: Nation 1/2; Local governments 1/2

Patients with hepatitis B or C virus infection

Covering medical cares

Chronic hepatitis B:

Interferon therapy, Nucleic acid analog therapy
Chronic hepatitis C, Liver cirrhosis C:

Interferon therapy, Interferon-free therapy

Patient’s own expenses
P Up to 10,000 JPY per month (20,000 JPY for upper income patients)

The subsidy coverage for medical cares has been increased year by year.

13



Subsidy for Patients with Severe Hepatic Diseases

"Project to Promote Research on the Treatment of Hepatic Cancer and Severe Cirrhosis” includes:
Reducing the burden of medical costs on patients
Promoting research on treatment of hepatic cancer and severe liver cirrhosis
Collecting clinical data
Developing medical guidelines

Subjects for
subsidies

Patients | with hepatic cancer or severe cirrhosis
caused by hepatitis B or C virus

Annual income | Approx. 3.7 million JPY or less

Subsidy details Inpatient care | Treatment for hepatic cancer or severe cirrhosis

Outpatient care | Molecular targeted drugs
Immune checkpoint inhibitors
Liver chemotherapy

Particle radiation therapy

Copayment 10,000 JPY per month

| 1st count I .
The subsidy starts from the 2nd month

1st month 2nd month in which the maximum amount of high medical care cost is exceeded.
< Within the past 24 months >

14



Role of Core Hospitals for Liver Diseases

One or more hospitals in a prefecture are designated as “core hospitals for liver diseases.”

Providing information on liver diseases

Collecting and providing information on medical institutions specialized for liver diseases

Organizing training sessions and lectures for healthcare professionals

Consulting and supporting for liver diseases

Establishing forums with the medical institutions regarding liver diseases

Generating medical systems that can provide multidisciplinary treatment for liver cancer

15



Hepatitis Medical Coordinators

Steps to combat hepatitis Goals of the measures
Cit sep0 I step 1 [ Step 2 N seps B0 Reguc”}g |
Itizens Prevention Test Seeing a doctor Treatment € number ot peopie

who progress to
cirrhosis and liver cancer

Hepatitis Medical Coordinators

coordinating the appropriate promotion of hepatitis cares
utilizing their own strength

¢

Public health government Office Clinical
nurses Patients officials workers Nurses Physicians Dentists technologists  Pharmacists

Spreading understanding of hepatitis Explaining the support systems for hepatitis to the patients
Providing advice and information on hepatitis Eliminating prejudice and discrimination against the patients

Encouraging people to take examinations
16



National Campaign to Raise Awareness of Hepatitis

To provide the public with correct knowledge on hepatitis
To encourage them to take action for early detection and early treatment

Public relations strategy Establishment of an
development All citizens must undergo administrative office

Hepatitis virus testing

at least once
Spread of

o . Verification of
hepatitis information

the effectiveness of
the national campaign

Event implementation Support for government

(on Hepatitis Day) - - . public relations
Support for activities of Activities with rEREES

ambassadors and partner companies
special supporters and organizations

Through a wide variety of media and in collaboration with private companies

17



Spreading Accurate Information of Hepatitis to the Public

Shitte Kan'en (Let's Learn about Hepatitis) campaign
i
ﬁﬂ‘:T\ﬁ:F:k

Hepatitis: Think Again

Events are held all over in Japan
by popular performers.

Al

Awareness-raising activities to
improve understanding of
hepatitis and liver disease -

Universities
and academic
societies

Media

Medical
professionals

Health care

Insurers

Patient
advocacy

groups

nos~cautrenscy,

18



Hepatitis Research Promotion Strategy

Established to address need for further promotion of research.

2022 | By 2030

ARl B Hepatitis C Decompensated
cithos
g -Jatl chronic hepatitis and 2-year survival rate for Age-adjusted morbidity
rate with nucleic acid ) : :
compensated cirrhosis Child-Pugh B 13%
(0]

analog therapy
95% 710% p |
3%
> 9 3 > 80%

Decompensated
cirrhosis

Hepatitis C

SR i i 2-year survival rate for
decompensated cirrhosis Child-Pugh C

92%
3 %
2 P ssu

SVR: Sustained virological response, which means hepatitis C virus is not detected in your blood. 19



Prevention

Follow-up

Screening Detailed examination Treatment

Establishing medical treatment systems

Protecting patients’ rights, Preventing discrimination and bias

Making progress
in their quality of
Promoting research life and
prognosis

20



What we have done so far..

Surveying and assessing the status of viral hepatitis and the liver diseases in our country

Establishing and strengthening surveillance systems for viral hepatitis

Developing viral hepatitis prevention,
Preventing mother-to-child transmission of hepatitis B

Strengthening treatment system for viral hepatitis and liver diseases

Spreading accurate knowledge to citizens

Protecting patients’ rights

21



.»/J'.(.' 4

Disease Alliance

AN WATEI SN

APAC Hepatocellular Carcinoma Policy Forum 2024
Bangkok October 2, 2024

»
4 .
-
__ -
A

The APAC HCC Policy Forum is hosted by the APAC Liver Disease Alliance which is supported by AstraZeneca and Roche.



serzuicceae e = bl
» ad -

v @ Lo S et

APAC Hepatocellular Carcinoma Policy Forum 2024
Bangkok October 2, 2024

Optimizing HCC Surveillance
in Thailand

Clinicaland Economic Benefits of
Using New Biomarker

PROF. PISIT TANGKIJVANICH

Faculty of Medicine,
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8 Optimizing HCC surveillance
in Thailand

Clinical and Economic Perspectives

mﬂ H‘T—' O

\/ Status of HCC surveillance in Thailand
\/ Conventional and emerging tools for HCC surveillance
\/ HECON study using GAAD for HCC surveillance

\/ Summary and Perspective

QA
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Current Situation

HCCin THAILAND — I

-. % Sufficient riss to warrant surveillance
Statistics at a glance, 2022 — # P A A S R T v

Hepalitis B8
Hepatitis C (viremic or post-SVR)
Alcohol associated cirhasis

Nonsicchoto steacneretts  (@]gg gTOIY [

Metabolic Dvsfunction-Associated Steatotic Liver Disease

Mctabolic
fyndrome

S T2DM

High-Risk Populations

= GLOBAL CANCER § Number of now cases
| =/ OBSERVATORY

183 541

Number of deaths

118 829

| Boty somes R NCERE 1 5.2% B e ] \j‘
- Rank  Cancersits Number of cases  Percent E : e L Non-CIRRHOSIS :
X X F
r e Tt B Lives 27936 15.2% 21—'-;"5 =
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wd W Boeast 29 628 1 a% £ % % 2 :
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i B @ Coanix ulad a862 4T = 10+ 21 ' »

Teatads Wl 8 - Cithees #1648 44 5%
=~

Blurabar of hew cases in 2022, bolh woxad, all ages

= = =
MASLD HBV Tan DJH, et al. Lancet Oncol 2022



Proportion of HCC undergoing

Cu rrent Treatme nt Of H CC different treatments in Thailand

B@ﬂ——'@ CANCER STAGING | overall, N=36,956 | ﬁ | NHSDW [ Bangkok, N=4,606 |
— Barcelona-Clinic Liver Cancer 2.5% received | NLtiulnaI Health Security Gffice |
| . curative treatment  ° = "»%4
- .H-I.|r-'-_r:-.-'- . = ftu;l - (o l'- E r;’l“t'" ' m Surgery

’ | N ; : | = RFA

2 _ ' = TACE ‘|
| = ‘ 1 |l B | m Combined &
N ' 90.2 No treatment .

Surgical Locoregional  Systemic Best
treatment treatment  treatment SUPPortive

Liver transplantation care
Surglcal resection
Lzl dlalatlon

Transarterial ' EARLY Inresource
chemosmbaolization Lﬂﬁk 0;- DETECTION limitations

Kitiyakara T, et al. Asian Pac J Cancer Prev 2022

The surveillance program for HCC is not well implemented

TACE = CATCHIN
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HCC BARRIERS HCC REIMBURSED PDLICY
>60 months AWARENESS
_ & KNOWLEDGE ?
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Conventional and Emerging Tools
for HCC Surveillance



International

Guidelines Current Recommendation

e HCC surveillance using ultrasound
(US) and alpha-fetoprotein (AFP)
every 6 months is the standard of
care in high-risk populations,

<~ AFP

particularly cirrhosis

Data from Meta-analysis

= 32 studies (1990-2016, including 13367 patients)
studied the sensitivity of US £ AFP for the
detection of HCC in patients with cirrhosis

‘ pnc:led US @
SSIEUAN S e3 AFP 63

tawrly HCC
Iy A ~ 20%

Conclusions: Using US + AFP increases the sensitivity
of early HCC detection in clinical practice

Tzartzeva K, et al. Gastroenterology 2018

ADEQUATE

Limitations of ultrasound-based screening

Ultrasound has low sensitivity in early HCC, R
especially in obese patients with fatty liver | £2)

Ultrasound is dependent on operator experience e
Low sensitivity

in MASLD
Ultrasound screening has poor adherence
(e.g., barriers including the need for separate
radiology appointments, costs, travel time)

Poor Adherence

A meta-analysis showed rates of adherence of 24%
WoIf E, et al. Hepatology 2021

Test sansitivity adherence Owerall effectiveness

o

63% 24% —= 15

people
Tast 1

US+AFP

Improving HCC surveillance
ARE NOT

Moving beyond ultrasound-based screening




New Blood-based Biomarkers
Moving beyond ultrasound-based screening

EB I | Limor Markers

. LIQUID BIOPSY B

iy |, PIVKA-II (DCP)
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o a— + AFP(®

. COMA metybtar  CONA, mamtan La;m" Proigin ;:;‘:': CTCs in induced : -
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—  des-gamma carboxy-prothrombin
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GALAD Score
—I— A F P Protein markers: AFP, AFP-L3,
DCP; gender; age
Combination GAAD score
Assays

Algorithm  gender age AFP DCP



PA F\SLD Development and clinical validation of a novel algorithmic
score (GAAD) for detecting HCC in prospective cohort studies

Teerha Plratvisuth® & | Jindin How® © | Towesak Tanwandes® © |
Thomas Berg” © | Arndt Vopel® © | Jérg Trojan® © | Enrico M. De Tonl”
Masatoshi Kudo® © | Anja Eiblmaier® | Hanns-Georg Kiein'" |
Johannes Kolja Hegel'' © | Kairat Madin®™ | Konstanlin Kroeniges'™ |
Ashizh Sharma' © | Henry LY, Chan™ ¢

Hepafoogy Commuesnicatons. 20237 =0317.

Hannover
Frankfurt
Mainz Munich

Leipzig

AFP
PIVKA-II (DCP)

DIGITAL
Algorithm

GAAD

SCORE

GAAD = Gender, Age,
AFP, DCP (PIVKA-II)

Aid in diagnosis for
early-stage HCC

GAAD cut-off score 2.57 (Range 0-10)

AUC for differentiation between eary-stage HCC and CLD
was 91.4% with 70.1% sensitivity and 93.7% spacificity.

Conclusions:

(A Early stage HCC (B All-stage HOC
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algorithm development
~ validation study

GAAD

is better than

AFP or

GAAD also showed strong specificity, PIVKA-II (DCP)

with a lower rate of false positives regardless of
disease stage, atiology, or region.

The GAAD algorithm significantly improves early-stage HCC
detection for patients with CLD undergoing HGC surveillance.



Economic Model

Cost—utility analysis (CUA)



Cost—utility analysis (CUA)

a d v 4
m‘mmmwmunumsnﬂsﬂmu

HEALTHQutcome tganae
Q ALY A metric combining two-
: : 5 : dimensional health outcomes:
quality-adjusted life years§ - Quantity (length of life) and

=  Defined as the balance of
costs and health outcomes '
i ‘Cost
Fo deterrr_nne.wh.ejche.r an . Cos
intervention justifies its cost.

o Societal perspective (payers and patients)

o Followed the Thai Health Technology Assessment (HTA) guidelines

o Estimated lifetime costs and health outcomes

.. %\"99:".
Costs e
E

Medical costs

(e.g., interventions, medication,
hospitalization)

Non-medical costs

(e.g., travel for patients and caregivers)
Other costs

» - Quality of life (QOL)
Health Perfect health 1.0
Outcome
o E
H E HCC surveillance
&
3 - i
% 0.5 i . 0ALYs
5 | Nosuneilance | =g oy e
- :
Dead —
Tema (ymars)
Costs Health Outcome Cost
Ratio= ————
o Outcome

Willingness-to-pay
(WTP) threshold

Incremental cost-effectiveness ratio (ICER) Thailand:
160,000 THB
Cost of A) — (Cost of B =5000 USD
ICER = )= : ,
(QALY of A) — (QALY of B) AnNLANlanazans

ANTIAIUTEMINAUNUNANTY (NaEuAULsEANENaTIlNGTY



Target Population and Scope of the Model

PICOI Scenario D

Population

Intervention

Comparison

Outcome

Patients at high risk of HCC

Compensated
Cirrhosis (all causes) 40-60 years

' 3% incidence rate

HCC surveillance every 6 months

US US+ AFP GAAD GALAD

No surveillance

PIVKA-II + AFP

Markov model
Microsimulation model reflecting the disease progression in cirrhosis

Detecting

HCC > Ko o7 or or &F

£} cun




Data Input: Diagnostic Performance

Type of HCC surveillance
¢ 5 different screening methods plus ‘no routine
surveillance’ were compared

100 early-stage H(C(C

90

80
70
60
50
40 I
30

US US+ AFP GAAD GALAD PIVKA-I
+ AFP

B Sensitivity
Specificity

Tzartzeva K, et al. Gastroenterology 2018;
Roche Diagnostics, Data on file;
Berhane S, et al. Clin Gastroenterol Hepatol 2016

Sensitivity & Specificity

e Higher sensitivity is associated with a higher early-detection rate

(higher true-positive rate) and better survival

e Higher specificity is associated with a lower false-positive rate and

lower unnecessary procedures & costs (e.g., CT, MRI)

Fane fagsli o e recEd e 5&n5|ti\rity - Triis Fﬂlﬁih"u‘t
True posilive + false negative

True positive rate

‘ Specificity = True negative
True negative + false positive

True negative rate
" M L+

0

]

Sensitivity Specificity



Base-case scenario 1:

Surveillance strategies vs ‘No surveillance’

as the standard of care in
compensated cirrhosis




Result Comparison for
Surveillance Options

60030 Strategies vs. No surveillance Willingness-to-pay
Y axi $5600 Threshold:
" axis Threshold GALAD '_/ THB 160,000/QAI.Y
Cost-effectiveness J 2 40000 PIVKAII+AFP ° . 38 M T ~.3 % A aftaza
q : = US+HAFP o it o_-s,;gof',,o ANHLAN LAaNazanel
plaﬂE ‘ A Effectiveness X axis g 30000 P 3
% 20000
b 2
A ”g B O 10020 _’,.-'-"
< sk
0 =~
S ¢ 0.05 0.1 0.5 0.2 0.25 0.3
Intervention less QALY difference
effective and
more costly
Base-case results
5 of =
¥ A ENectivenass GALAD ICER: THB218,529/QALY
PIVKA-II + AFP ICER: THB191,388/QALY
US + AFP ICER: THB164,943/QALY
Threshold
GAAD ICER: THB154,275/QALY Ultrasound (alone) and
us ICER: THB120,894/QALY GAAD appear to be
C + D cost-effective options in

the base-case scenario



a Base-case scenario 2:
Surveillance strategies vs ‘US + AFP’

as the standard of care in
compensated cirrhotis




o B Cost-effectiveness analysis by
i 5 bl N - Thailand: . .
b T B surveillance Strategies vs
uou“"‘ghm
— AFP+US as the standard of care
(in QALY)

“Best Buys”:
Lower Benefit at Better Benefit at
Lower Overall Cost Lower Overall Cost

DOMINANCE C GALAD
ICER: THB 1,480,777/QALY

Cost effectiveness plane
Willingness-to-pay Threshold:

THB160,000/QALY
-5000 GAAD: Dominance QALY differenc GALAD
(cost-saving and PIVKA-II
QALY increment) + AFP

-15000 QI‘}
US alone: L f QALY VO
alone: LOSS O S US GMD
US + AFP DOMINANCE



HCC surveillance in high-risk group
esp., cirrhosis is significant regarding ECQNOMIC T
clinical and economic perspective GMD ;E;
CLINICAL GAAD US A .

| LS + AEP B}—’ Sensitivity 70% _ ,
GMD QE ) Specificity 90% GAAD is suggested to be the dominant strategy

(Cost-saving and QALY increment)

Sensitivity 63%
us + AFP Specificity 84%
GAAD has higher sensitivity for detecting early HCC Egrure b >

rspectives Implementation

GAAD is a suitable option for HCC surveillance
in Thailand, considering its clinical and

and could have better adherence than US+AFP

Test sensitivity adharence  Overall effectiveness

® economic benefits, as well as the feasibility
US + AFP é 63% 4% — 15 (one-stop service) and availability of the test
S people

REIMBURSED POLICY GAAD

Test sensitivity adherence Overall effectiveness

YOl i SCORE
stor) GAAD é v DyYE m HCC surveillance

CAPITATIONIES

NSLUNIANLFTILN . v a
UPTAKE NISANLAINNIS IALFNS

S people
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Coffee Break

APAC Hepatocellular Carcinoma Policy Forum 2024
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Hepatocellular Carcinoma

surveillance and management
across APAC
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Thailand




Implementation of NCCP Scheme

Epidemiology §
Registries :

PEST Risk factors

Risk promoters
Risk modifiers
Social behavior
HPH model

Innovation

Care model

Screening tools
Screening model

Prognostic factors

Cancer incidence
Survival rate
Accessibility

Equity

Health care expense

Gap ‘analysis

Cost benefit

Cost effectiveness

Cost utility

Budget impacts

Quality improvement
Strategies development



Surveillance and Management

N ;
Identification of At-Risk Populations (%) Researcl study on cost-effectiveness
‘ B . analysis of AFP and liver ultrasound
» Persons with cirrhosis, regardless of age for HCC surveillance in Thailand
or other risk factors B - R
» Persons with chronic hepatitis B, “Cost-effectiveness of Alpha-fetoprotein and Liver
especially males over 40, females over Ultrasound for semi-annual Hepatocellular
50, and those with a family history of Carcinomis Scrouning b Human with Hepotitis 8
HCC Surface Antigen Positive or Patients with Chronic
. . . . Hepatitis B”
» Persons with chronic hepatitis C
infection at fibrosis stages 3 and 4 Not cost-effective for semi-annual
screening HCC in patients with
Regular Surveillance and Screening hepatitis B surface antigen positive
. or patients with chronic hepatitis B
» Ultrasound and AFP testing every pat P
6-12 months » Semi-annual HCC screening had an incremental cost-
effectiveness ratio (ICER) of 471,320 baht per QALY for
e ~ amduusiSoirvsd males and 560,336 baht per QALY for females
_ ':Ms::g nins:ummsmasu compared to no screening
MRS Q1120842 » Thai threshold that ICER of cost-effective intervention
J should not be exceed 300,000 baht per QALY.

Ources!
(1) Clinical Practice Guidelines for screening. diagnosis, and treatmemt of liver and bile duct concer, National Cancer Institwte, Thailand
{2) Attasit {2008), Cost-effectiveness of Alpha-fetoprotein and Liver Ultrasound for semi-onnuol Hepatecellular Carcinoma Screening in Human with He patitis 8 Surfoce Antigen Positive or Patients with Chronic Hepatitis B, Institute of

Medical Research and Technology Assessment, Department of Medical Services



Liver Center (52)
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Success story:

Effective practices in HCC surveillance
and management -

——

Dr. Poowanai Sarkhampee, MD, FRCST

Division of Hepato-Pancreato-Biliary and Transplantation

Department of Surgery, Sunpastthiprasong Hospital
Ubon Ratchathani, Thailand



HPB malignancy cases at Surgical OPD

Sunpasitthiprasong Hospital (6 months)

CRLM, 7,
2%

IPNB, 7, 2%

Unpublished data from Sunpasitthiprasong Hospital, January 2024 - June 2024
Poowanai Sarkhampee, MD, FRCST



HPB malignancy cases at Surgical OPD

Sunpasitthiprasong Hospital (6 months)

B Unresectable
W Resctable

HCC CCA

Unpublished data from Sunpasitthiprasong Hospital, January 2024 - June 2024
Poowanai Sarkhampee, MD, FRCST



HPB patle s underwent

Surgical treatment at SPSH

70%

60%

O Other HPB
O IPNB
W CCA
mHCC

50%

40%

30%

20%

10%

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Unpublished data from Sunpasitthiprasong Hospital, October 2013 - December 2022
Poowanai Sarkhampee, MD, FRCST



HPB patients underwent

Surgical treatment (2013-2022)

1050

700

350

291

129 199

—

CCA HCC CRLM GB cancer Pancreas

Unpublished data from Sunpasitthiprasong Hospital, October 2013 - December 2022
Poowanai Sarkhampee, MD, FRCST



Overall Survival of CCA underwent surgery

(Data from 2013-2018)

Kaplan-Meier survival estimates g Kaplan-Meiler survival estimates
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Unpublished data from Sunpasitthiprasong Hospital, October 2013 - December 2018

Poowanai Sarkhampee, MD, FRCST




Overall Survival of HCC underwent resection

(Data from 2013-2018)

0.50 0.75 1.00

0.25

0.00

Kaplan-Meier survival estimate

0 1 2 3 4 5 6 7 8 9

=
—
=
—
—
-
—
-
-
—
—

Time after surgery (year)

Unpublished data from Sunpasitthiprasong Hospital, October 2013 - December 2018

Poowanai Sarkhampee, MD, FRCST



Prevention and early detection of patients

are key success factors of cancer treatment.

Poowanai Sarkhampee, MD, FRCST



Cancer Warriors
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Cancer Warriors

O Cancer Warrior
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Poowanai Sarkhampee, MD, FRCST



Cancer Warriors

©] Hepatoma

Situation and E u:t?.\)sudundoua\xls:mﬂlnu(sauu:éuria!m) OdUsuswing 27,394 s19/0

Natural History of AFub5a 26,704 5w/U(2563)

Disease - amaraniioNnauantauINaUKQA q Wu DSadudniau U ua: §

r - Life style medicine
Primordial - @oasu Safety Sexual Intercourse HBV vaccination
Prevention - dviasuwgiinssunisfiu Tudnusnifannau

- 03nBu HBV Tuidnusnnaaa

- asavAonsavibsadudniaulnad dre rapid test J1usu 1,000,000 s1g

Primary Prevention Us:sinsony 35-55 U

- dUss HCV TAmisSnundouen SOF/VEL 12 week daU
as Ultrasound
::3::::3‘ - ultrasound screening gg:zsgz:s:‘; - HCV 4,500 sw
- HBC 10,000 sw
L
- Early stage :
Tertlary Prevention Ablation/Resection/Transplant/Ablation Q‘O:mﬁns:mwuu:éo 9udu 400-600 aAu/U
- Late stage : TACE/Targeted Tx
' = ‘ JUruiluasuauavda '
Palliative Care sauniu SP Bnfinna mssnun/s:g:aoie k
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Poowanai Sarkhampee, MD, FRCST



CASCAP

+| Khon Kaen University

Cholanglocarcmoma |
screening and care program




CASCAP

Screening ultrasound 2013-2023
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Poowanai Sarkhampee, MD, FRCST

Result

- CCAO1

1,786,843
Total U/S

S -.969,334 times

852,415 persons

* Abnormal
418,630(49.1%)
Suspected CCA

=8 178(0.96%)




Hepatocellular Carcinoma Free

Thailand

Integration

The action or process of successfully joining or
mixing with a different group of people.

Collaboration

The situation of two or more people working
together to create or achieve the same thing.

Sustainability

The quality of being able to continue over a period
of time.

Knowledge

Facts, information, and skills acquired by a person through experience or
education; the theoretical or practical understanding of a subject.

Poowanai Sarkhampee, MD, FRCST
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Answer for Question # 2
What do patients need most from their
healthcare system to improve their outcomes?

» To facilitate them to get reach and
readiness helping them from “early step” to
“last step” of their patient journey to meet
their expectations.

» To continue promoting HCC Screening
campaigns + Early HCC diagnosis for all risk
groups (test and treat strategies)




In the Thailand context, the Thai health
care system should do..

o Proactive communication to employers
for them to well understand how to
help their test-positive employees with
job applications and how to carry on.

o Expansion of the clinical channels all
over the country to enable better
access to certain medicines, including
those who are the most effective, and
with affordable prices for full medical
treatments.




Panel 2

Success Stories: Effective Practices in HCC Surveillance and Management

Ms. Roberta Sarno (Moderator) Prof. Chien-Jen Chen Prof. Dorothy Keefe
Director Academician & Distinguished CEO
APAC Liver Disease Alliance Professor, Cancer Australia
Genomics Research Center, Australia
Academia Sinica
Taiwan
Prof. Jacob George Dr. mine Pw : :
Head, Gastroenterology & CE(\;as e agalaUCkxawa” Pimsawadi
riepatology Department, Data Science Center, Fu Jen Thai Liver Cancer Patient Group
Westmead Hospital Catholic University Thailand
Australia Taiwan

=
Biliary Surgery and Transplantation ?Iobalé—leqlth ar]:dHMedicline;
\ Sunpasitthiprasong Hospital ‘ apan sSociety of Hepatology
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APAC Liver
Disease Alliance

HCC APAC
Policy Forum Workshop

Disclaimer: The slides shared in this section are work-in-progress investigations into
current state and next steps for 7 health systems and DO NOT represent any
government or health system policy or committed plans. These are also PRIVATE &
CONFIDENTIAL — do not share with anyone outside of the direct attendee list, unless
within your own health system with permission of all of your group.

Copyright ® APAC Liver Disease Alliance 2024 The HCC APAC Policy Forum is hosted by the APAC Liver Disease Alliance which is supported by AstraZeneca and Roche.



Workshop Agenda
e - —

Short speech — 5 min Opening remarks Roberta Sarno (APAC Liver Disease
Alliance)
Plenary - 10 min Presentation on challenges and recommendations along the patient journey (from White Will Brown (Vista Health)
Paper)

Presentation on Japan best practices (from Prof Kudo’s paper)

Workshop breakout — 75 min Brainstorming solutions to existing regional issues (incl. prioritization based on feasibility, Roberta Sarno (APAC Liver Disease
inclusivity and impact) Alliance)
. Session 1: Awareness and Prevention (25 min) Will Brown (Vista Health)
. Session 2: Early detection and Diagnosis (25 min) Colin Tan (Vista Health)
. Session 3: Access to treatment (25 min) Yongho Yi (Deloitte)

Tran Nguyen (Sophie, Deloitte)
Phat Parkpien (APCO)

Feedback presentation and Playback of solutions from each group with short Q&A Participants
Q&A — 25 min
Short speech — 5 min Conclusion and closing remarks Roberta Sarno (APAC Liver Disease

Alliance) and Will Brown (Vista Health)

The HCC APAC Policy Forum is hosted by the APAC Liver Disease Alliance which is supported by AstraZeneca and Roche.



* Roadmap to Liver Cancer Control 2023 — 2,5 and 10 year roadmap
* Clinical practice guidelines for HCC surveillance 2023

A I See i
u St ra ‘ I a also: ) Optimal care pathways for HCC

Australian Cancer Plan

* National HCV/HBV/Obesity/Diabetes Strategies

PATIENT HO‘:\; ICTR'II'-gCAL RESPONSIBLE
JOURNEY STAGE CHALLENGE ADDRESS THIS POTENTIAL SOLUTION(S) Déﬁ\ﬂ:—a{E{w
CHALLENGE?
AWARENESS . Indigenous 10 . Co-design with affected communities . Government
. CALD . Double diamond (national,
. Diabetes/obesity jurisdictional,
PREVENTION ° Alcoholuse 10 *  Alcohol policy — advertising, minimum pricing cancer
*  Obesity/diabetes — *  Sugra policy/taxes council)
Viral hepatitis diagnosis -> treatment «  Diagnosis of HCV/HBV in all at-risk Stakeholders —

patients

. Education primary care R h
. esearchers

EARLY e Access to US, expand US-based screening - 10 . Expand US screening
DETECTION dedicated ultrasonographers, multi-screening . Blood-based biomarkers — GAAD
trucks to regional areas . Risk stratification tools
. Diagnosis in primary care . Identification of liver disease in primary care +
. Poor performance of US in obesity etc referral pathways
. National screening programme — all cirrhosis,
HBV —age

DIAGNOSIS *  Access to MRI 10 *  Cost effectiveness

. Patient support . Funding/MSAC

. Screening strategy
. Liver nurses
. Patient support line and navigation

ACCESS TO *  Equity/geography 10 «  Australian cancer plan
° d . . . °

TREATMENT Access to funded 2" line syste-mlc therapies Access to MDTs
. HCC managed by non-oncologists . Cancer care networks

The HCC APAC Policy Forum is hosted by the APAC Liver Disease Alliance which is supported by AstraZeneca and Roche.



India

HOW CRITICAL IS IT

RESPONSIBLE

PATIENT TO ADDRESS THIS
JOURNEY STAGE CHALLENGE CHALLENGE? POTENTIAL SOLUTION(S) AGENCY /
DEPTARTMENT
[on a scale of 10]

AWARENESS °* Interpersonal communication. Awareness is  TBD *  Scale up the existing counselling services e Community
existing but the one-on-one (integrated for efficiency). There are already health center
communication needs to be scaled up. counsellors under the current programs, but it led by a CMO
Some patients do not change their would be good to have counsellors trained to (Chief Medical
behaviors despite the awareness efforts address integrated health priorities/programs Officer) at block
(for example alchol consumption, obesity) (to increase efficiency/reduce costs) level which is

under the
district level

PREVENTION * Challenges due to geographic diversity, e Instead of giving a month therapy, we allow a

with difficulties in reaching geographically longer supply (lesson learned from COVID-19)

isolated and disadvantaged patients (who
then have issues to access)

EARLY
DETECTION
DIAGNOSIS
ACCESS TO *  Pediatric formulation does not exist *  Request to the manufacturer to develop
TREATMENT because of the age threshold (investment in R&D)
* Affordable RUP (Re-Use Prevention * Negotiate price reduction with manufacturers
syringes)

The HCC APAC Policy Forum is hosted by the APAC Liver Disease Alliance which is supported by AstraZeneca and Roche.



South Korea

HOW CRITICAL IS

RESPONSIBLE

PATIENT IT TO ADDRESS
JOURNEY STAGE CHALLENGE THIS CHALLENGE? POTENTIAL SOLUTION(S) AGENCY /
DEPTARTMENT
[on a scale of 10]
AWARENESS ° Lack of awareness activities of general 9 1. KLCA already runs awareness programs e MOH
public 2. Government initiative is needed
PREVENTION °* Previously challenge: lack of Hep C 9 * New policy/screening program introduced in |+ MOHW
national screening program 2024 * KDCA
EARLY *  HCC guideline: Single biomarker (AFP) is 10 *  Update the HCC guideline * KLCA
DETECTION recommended e MOHW
DIAGNOSIS N/A 10 N/A
ACCESS TO *  Reimbursement is limited 8 *  Expansion of reimbursement * NHIS
TREATMENT *  MOHW
* Pharma
companies

The HCC APAC Policy Forum is hosted by the APAC Liver Disease Alliance which is supported by AstraZeneca and Roche.




Malaysia (1/2)

HOW CRITICAL IS IT

PATIENT TO ADDRESS THIS RESPONSIBLE AGENCY /
JOURNEY STAGE CHALLENGE CHALLENGE? ARl DEPARTMENT
[on a scale of 10]

AWARENESS °*  Awareness to HCPs (outside of 9 e Advocacy programme to *  AMM (Academy of

hepatologists) policymakers on HCC Medicine Malaysia)/

. Awareness to possible at-risk of patients . Strengthen national cancer registry specialists/MoH
(also need to better understand who is at . All other clinical
risk) stakeholders

. Awareness to lab personnel (make the
tests available)

PREVENTION °*  Treatingidentified Hep B&C/ 10 *  Integrating HCC risk factors with . Primary care stakeholders
MALFD/Alchohol NCD screening programmes . MoH
«  AFPM
. AMM
. CSO
. MMA
EARLY . Early detection of high-risk groups 10 . Surveillance for early detection of | ¢ All tertiary centres
DETECTION . Scaling up detection of HCC risk factors HCC in identified high risk groups > | MoH
prompt for referral — EMR?
DIAGNOSIS . Made in an MDT setting — ensures access | 9 . Minimum requirement (ECHO . Key tertiary centres with
to care and treatment model) — virtual MDTs (IR, multidiscipline
. MDT approach gastro/hepato, HPB, oncologist)
ACCESS TO «  Evidence-based treatment options 9 *  Value-based approach to
policymakers (template model) to
TREATMENT

access evidence-based treatment

The HCC APAC Policy Forum is hosted by the APAC Liver Disease Alliance which is supported by AstraZeneca and Roche.



Malaysia (2/2)

Proposed National Comprehensive Plan for HCC
Pillars of ‘the Strategic Fram work and Key Action Plans

Multidisciplinary approach to HCC

Posltfonlhg the HCC response

Action Plans
HOC testing and sdutalicn
lbal'nuhf:m ENgunMe abid widfs actvitiy
4 for ok Canoer Dayy Yo

o mefease yaEness and
Fanita Enkans of (e far proade education on HOC
TN P e Malt bacsrted st hokser
Adopt and asp! the PO patiulany weh
nlessatonal HCC M0 soasuie o costed
gudeines | HOG Suatogy

N

Creating an enabling énvironment

~ Scale-up detection of MAFLD /
HCC risk faeton (detecting &
management of the underlying liver
 disease by PcP for HCC
PREVENTION & EARLY DETECTION

The HCC APAC Policy Forum is hosted by the APAC Liver Disease Alliance which is supported by AstraZeneca and Roche.



Talwan

PATIENT JOURNEY RESPONSIBLE AGENCY /
STAGE CHALLENGE POTENTIAL SOLUTION(S) DEPTARTMENT

AWARENESS

PREVENTION

EARLY DETECTION
DIAGNOSIS

ACCESS TO
TREATMENT

General population and high risk groups are unfamiliar with
common hepatitis and HCC risk factors (e.g. Cardiometabolic
risk factors)

NBNC patients (resolved HBV, MASLD, ALD) => fibrosis is an
issue, should promote fibrosis evaluation

MASLD patients management plan could be better 2>
unaware that this could lead to HCC

Reimbursed US + AFP + PIVKAII surveillance is only available
to a limited patient population

Reimbursement for new ICl therapy is limited to
intermediate/advanced HCC, and patients can only obtain
reimbursement once

Limited input from patient groups in reimbursement
decisions (i.e. merely observers, and limited to treatment
assessment)

HPA, Ministry of Labor
with special budget

Personalized health education messaging through APPs (what .
patients should do instead of what patients should not do)
Cardiometabolic risk factors high risk screening, not general
population screening

Generate model for risk prediction for at risk MASLD patients

Provide information and health checkup from the company/work
Health promotion agency provide health checkup results for

Bureau of National Health Insurance agency

Cross department data sharing (HPA vs BNHI) by standardized FHIR
system, but protected by personalized privacy protection low

Metabolic syndrome control/management plan or campaign. (if . NHI
reduce risk factor, iphone lot drawing)

Health promotion exercise/Gyms

exercise for social/ => health

Social media choosing

Gamification!! Checking to health education video, then get points

spill-over insurance (reduction of insurance fee)

High risk patient calculator to clarify and define high risk patient
groups who can benefit from US + AFP + PIVKAII (from a cost
effectiveness perspective)

Establish framework to increase patient group involvement, . NHI
especially in identifying treatments that should be considered for
reimbursement

Increase publicity for patient groups and their in-depth knowledge

of economic and social cost of HCC to raise policymakers and

payers’ awareness of the importance of patient group input

The HCC APAC Policy Forum is hosted by the APAC Liver Disease Alliance which is supported by AstraZeneca and Roche.



Thailand

PATIENT JOURNEY

HOW CRITICAL IS IT

TO ADDRESS THIS RESPONSIBLE

CHALLENGE POTENTIAL SOLUTION(S) AGENCY /
?
STAGE CHALLENGE? DEPTARTMENT
[on a scale of 10]
AWARENESS * lLack of updated knowledge among GPs 8 Training in medical schools / young HCPs | =  MOPH
* Lack of awareness in young population Segmented social media campaign + * Royal college
*  Lack of continuity in government policy health education curriculum reform * ThaiHealth
Drive HCC as national agenda * Government
PREVENTION *  Fragmented public health system 7 HBV VL should be reimbursed
*  HBV VL cannot be reimbursed in adults Encourage screening in adults * Cabinet
* Early detection in high-risk adults Increase hepatitis-related clinics * THASL
nationwide at local/community level * DDC
Increase training among GPs
EARLY * Database of hepatitis and HCC 10 More focus on high-risk groups such as *  Department of
DETECTION * Lack of understanding among policy makers cirrhosis patients for surveillance programs medical services
especially on HCC surveillance (surveillance Develop database
= curative / no surveillance = death)
DIAGNOSIS / *  GAAD cannot be reimbursed 10 Surveillance should be reimbursed * Department of
SURVEILLANCE ° Diagnosis options (Prevention + Promotion) medical services
* THASL
* Service plan
ACCESS TO *  RFAfor early stage cannot be reimbursed In 10 Improve benefits in UHC * NLEM
TREATMENT UHC Ablation needles should be reimbursedin | = NHSO + SSO

*  Systemic therapy cannot be reimbursed

UHC scheme
Consider systemic therapies in down stage
of HCC patients for UHC

The HCC APAC Policy Forum is hosted by the APAC Liver Disease Alliance which is supported by AstraZeneca and Roche.



Vietnam (1/2)

HOW CRITICAL IS IT

RESPONSIBLE

PATIENT TO ADDRESS THIS
JOURNEY STAGE CHALLENGE CHALLENGE? POTENTIAL SOLUTION(S) AGENCY /
DEPARTMENT
[on a scale of 10]
AWARENESS ° Lack of community awareness, comparedto ¢ 10 e Build community awareness by tailored e MOH
the level of awareness of lung cancer and approach to different target population/ groups | *  Provincial health
breast cancer (social media, primary healthcare centers, department
* Under estimate the risk of HCC lowest community level like ward) * Commune
* Disparity in awareness between urban and health
rural areas department
* Patient
associations
PREVENTION ° HCVisnotunder National Immunization e 7 * Develop policy on HCC prevention, including * CDCunder MOH
Program (NIP) vaccination and HBV/HCV est * Pharma
*  HBVis under NIP but some outreach * Call for funding from organisations companies
community have not accessed to this yet
*  HBV/HCV test have not yet considered as
universal test
EARLY * Screening is not covered by National Health |« 10 * Research on cost effectiveness of screening e MOH
DETECTION Insurance (NHI) programs * VN cancer
* Lack of screening guidelines * Develop screening guidelines for associations
* lLack of healthcare workforce and recommendation * National cancer
infrastructure for screening (technology, *  Capacity building for healthcare workforce hospitals

classification of High-Low risk groups)

The HCC APAC Policy Forum is hosted by the APAC Liver Disease Alliance which is supported by AstraZeneca and Roche.



Vietnam (2/2)

HOW CRITICAL IS IT

RESPONSIBLE

PATIENT TO ADDRESS THIS
JOURNEY STAGE CHALLENGE CHALLENGE? POTENTIAL SOLUTION(S) AGENCY /
DEPARTMENT
[on a scale of 10]

DIAGNOSIS * Challenge in having accurate and timely e 9 *  Capacity/ capability building on diagnostics * MOH
diagnostics (unbalance workforce, expertise (ultra sound/ CT/ MRI) * VN cancer
diagnostics technology and tools, access to *  Provide free test/ diagnostics associations
diagnostics * National cancer

hospitals

ACCESS TO * Lack of advanced medicine / therapy e 8 ¢ HCCtreatment guidelines to be updated more e MOH

TREATMENT (regulatory, insurance coverage) frequently * Associations

* Limited access to HCC treatment centers * Increase % of subsidy and increase access to *  PAP/PSP from
(especially severe or late stage cancer to be lower level of hospitals (provincial) pharma
treated in big hospitals only) *  Capacity/ capability building for healthcare companies

*  Lack of specialists/ treatment centers in workforcw
provincial hospitals

The HCC APAC Policy Forum is hosted by the APAC Liver Disease Alliance which is supported by AstraZeneca and Roche.
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Closing Remarks

Roberta Sarno
APAC Liver Disease Alliance
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Summary of key discussions

1. Importance of multistakeholder collaboration
2. Best practices in HCC surveillance and management

3. Policy recommendations and roadmap for improving patient

outcomes

The APAC HCC Policy Forum is hosted by the APAC Liver Disease Alliance which is supported by AstraZeneca and Roche.



Next Steps
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Next Steps:

1. The APAC Liver Disease Alliance will share with participants the
slides presented during the Forum, the outcomes of the

workshop (i.e., the country roadmaps), and a summary of the
event.

2. The APAC Liver Disease Alliance will also initiate the process of
consolidating the workshop roadmap into a policy paper,

inviting participants to co-author the paper and involve them
throughout the process.

Copyright ® APAC Liver Disease Alliance 2024 The APAC HCC Policy Forum is hosted by the APAC Liver Disease Alliance which is supported by AstraZeneca and Roche.



Thank you!

info@apacliverdiseasealliance.org
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