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Global burden of hepatocellular carcinoma (HCC)

» Third leading cause of cancer-related death globally
» Poor prognosis: 5-year survival rate of approximately 18%

» Approximatively 800,000 annual deaths

Siegel RL et al. Cancer statistics, 2022
WHO-IARC 2022 data



Africa and Asia: the most affected regions

Liver cancer AS incidence rate in both sexes (2022) Liver cancer AS mortality rate in both sexes (2022)
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Global burden of HCC:
an anticipated mcrease by >55% by 2050 globally

Estimated numbers from 2022 to 2050, Males and Females, age [0-85+]
Liver and intrahepatic bile ducts

....Incidence, Males

Mortality, Males

.....
-
-
--
-
-
-
="
-
-
-
-
-
-
-
-®
-
-
-
-
-
-
-
-
-
-
-
-
-
-
L, =

....Incidence, Females
Mortality, Females

Estimated numbers (in millions)

......
="
-
-
-
-
-
-
-
-
-
-
-
-
-®
-
-
-
-
.
-
-
-
.
-

0-22022 | 20|26 | 2o|:so | 20|34 | zolss | 20|42 | 20|46 | 2o|50 Globocan 2022 data
Rumgay et al. J hepatol 2022

Year



Increase n HCC mortality mainly observed m Asia
and Africa m people >40 yo

Estimated number of deaths from 2022 to 2045
. Both sexes, age [40-85+] Both sexes, age [5-39]
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HepB and HepC are the leading causes of HCC worldwide

A In 1990 B In 2019
5%

R

s HBY s HCV = ALD = NASH = Other s HBV m HCV = ALD = NASH = Other

Proportion of HCC etiologies worldwide in 1990 (A)and 2019 (B) modified from Yang et al. and Toh et al.

Kim et al. J Liver Cancer 2024



HCC etiologies vary by regions (2019 data).

Nonviral causes,
contribute

to the majority of HCC in
North America & Europe,

Viral hepatitis is the
main cause of HCC
in Asia & Africa
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Africa and Asia carry the highest prevalence of HBV & HCV

GLOBAL
Hepatitis B:

254 million
(225-286 million)

Hepatitis C:

50 million

(37-65 million)

REGION OF THE
AMERICAS

Hepatitis B:

5 million
(2.2-11.6 million)
Hepatitis C:

5.3 million

(2.1-11.6 million

EUROPEAN
REGION
Hepatitis B:
10.6 million
[6.1-19.6 million)
Hepatitis C:

8.6 million

(4.7-17 million)

AFRICAN
REGION
Hepatitis B:
64.7 million
(50.4-81 million)
Hepatitis C:

7.8 million

4 1-15.7 million)

ASIA REGION
- Hepatitis B:

EASTERN MEDITERRAMEAN
REGION

Hepatitis B:

15.2 million

(9.1-24.5 millian)

Hepatitis C:

11.7 million
{7.6-22.1 million)

e o

75% ofglobalcases

WESTERN PACIFIC
REGION

Hepatitis B:

96.8 million
(79.8-117.6 million)
Hepatitis C:

7.1 million
(3.4-14.4 million)

SOUTH-EAST .

61.4 million
{47.6-77.9 million)

Hepatitis C:

9.1 million
{7.4-11.1 million)

2024 WHO viral hepatitis report



Anticipated shift m etiologies, even in endemic countries
The South Korea case

100.0% Increase in non viral hep
_— / etiologies
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of HCC
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Figure 2. Distribution of HCC etiologies demonstrating increase of NAFLD between 2008 and 2018 in South Korea.
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Original Investigation | Gastroenterology and Hepatology
Trends in Hepatocellular Carcinoma Mortality Rates in the US
and Projections Through 2040

Sikai Qiu, MM; Jiangying Cai, MM; Zhanpeng Yang, MM; Xinyuan He, MD; Zixuan Xing, MD; Jian Zu, PhD:; Enrui Xie, MD; Linda Henry, MD;
Custis R. Chong, MD; Esther M. John, MD; Ramsey Cheung, MD; Fanpu Ji, MD, PhD; Mindie H. Nguyen, MD, MAS

188 280 HCC-related deaths from 2006 to 2022
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In 2022, MASLD surpassed HBV as
the third-leading cause of HCC-related death

HCV remains the main cause of HCC-related
death

2006 2008 2010 2012 2014 2016 2018 2020 2022
Year
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An anticipated shift from viral I

hepatitis to non viral hepatitis HC(C TrendsinHepatocelular Carcinoma Mortaity Ratesinthe Us

Sikai Qiu, MM; Jiangying Cai, MM; Zhanpeng Yang, MM; Xinyuan He, MD; Zixuan Xing, MD; Jian Zu, PhD; Enrui Xie, MD; Linda Henry, MD;
Custis R. Chong, MD; Esther M. John, MD; Ramsey Cheung, MD; Fanpu Ji, MD, PhD; Mindie H. Nguyen, MD, MAS
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Qiu et al. JAMA Open 2024



MASILD: the fastestrisingcause of HCC amongpatients
listed for liver transplantation mn the US

MASLD indication rose o
from 2.1% to 16.2% from 2000 to 2016

n=24,431

Prevalence of etiology in HCC, %

0 Figure 2.Prevalence of
! | ! I ! ! ' ' liver disease etiologies in

2002 2004 2006 2008 2010 2012 2014 2016 patients with HCC and
available etiology. Dotted

~®-CHB —®-CHC —A—NASH ——ALD —e—ALD+CHC| /nes represent linear

trends.

Younossi, Z et al. Clin. Gastroenterol. Hepatol. 2019
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Genetic and Metabolic Diseases

Modeling NAFLD disease burden in China, France,
Germany, Italy, Japan, Spain, United Kingdom, and
United States for the period 2016-2030

* Dynamic Markov modelling for MASLD-HCC across eight high income
countries

* Predicted 122% rise in MASLD-HCC incidence by 2030

 In England the incidence of NAFLD-associated HCC would increase by 88%
between 2016 and 2030

Estes, CetalJHepatol. 2018



? LIMICs:an mncreasing burden of ALD and MASLD

ALD MASLD

upport us - T Q,.
Guardian M

News website of the year

News Opinion Sport Culture Lifestyle e

(‘ Global prevalence & . Global prevalence
1.77% (95% CI: 1.45 to 2.16) ’ 23.67% (95% CI: 21.30 to 26.36)
Prevalence (%) C——————— Prevalence (%)
0.00% 5.00% 0.00% 40.00%

Figure 1. (A) Prevalence of hepatitis B virus, (B) prevalence of hepatitis C virus, (C) prevalence of alcohol-related liver disease,
and (D) prevalence of nonalcoholic fatty liver disease (in adults age >20 years).

Duesiy Younossietal 2024
ObESityz Af]_‘ica's new CriSiS Clinical Gastroenterology and Hepatology



Viral hepatitis : a threat to global health

No. of Deaths (millions)

2.2+

L7+

1.24

0.24

0.0/r

o

L]
L]

Chronic HBV and HCV infection :'

Tuberculosis

4
HIV infection v @
‘Q

Malaria *._

I I I I I I I I I I I

1990 1992 1994 199 1998 2000 2002 2004 2006 2008 20

T I I [ 7 I
10 2012 2014 2016 2018 2040

In 2022: 1.3 million deaths due viral hepatitis

Mainly from HBV: 1.1 million deaths
(83% of all viral hepatitis deaths)

2014: the turning point

Thomas DL, NEJM, 2019
Global hepatitis report, 2017



2016:

First WHO Hepatitis Elimmation Targets
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WHO region

HBV2020-mmterim targets not met globally

B WHO-GHSS: new cases impact target

A WHO-GHSS: death impact target

Westem Pacific region
South-East Asia region
Region of the Americas
European region

Eastern Mediterranean region

Afri Status

B Target met U
W Taraet nat met

Only four countries met or surpassed
the 2020 WHO-interim target ofreducing
HBV-related deaths

Only 15 countries met or
surpassed the 2020 WHO-
interim target ofreducing HBV
incidence

GBD 2019 Hepatitis BCollaborators, Lancet Gastro Hep 2022
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Country or territory

HCVelimmation targets not reached mn most high-mcome countries
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Year of elimination

FIGURE 1 Progresstowards the
WHOQ's 2030 HCV elimination targets

in high-income countries. Note: Green
bars represent HCV elimination by 2030;
yellow bars, after 2030, by 2040; orange
bars, after 2040, by 2050; red bars, after
2050. The top bar represents the year

of elimination at the 2017 status quo;
the bottom bar, at the 2019 status quo.
Error bars reflect the best-case (based on
lowest starting chronic prevalence) and
worst-case (based on highest starting
chronic prevalence) years of elimination.
HCV, hepatitis C virus

N=45 high income countries analysed
Only 11 countries on track to eliminate HCVby 2030

27 countries are not expected to achieve elimination before 2050.

Gamkrelidze et al. Liver international 2021



Can we accelerate
viral hepatitis elimiation and reduce the
burden of viral hepatitis HCC ?



Scalmg HBV vaccination and PMICTis key

Incidence of new chronic infections

90% vaccination
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Nayagam et al, Lancet Infectious Diseases 2016



China —success story for HBVvaccination

* Veryhigh burden country

* Has maintained high coverage ofinfant and birth
dose vaccination and HBIG

* Fee abolished forpatients & funding from GAVI

* Increased hospital births (rural reform policy)

* 5-year-old HBs Ag prevalence showed decline on
national serosurveys; 9.67% (1992), 0.96% (2006),
0.32% (2014)

* Projected to reach elimination target (<0.1% in <5-
year-olds)by 2030 (HuiBulletin WHO 2021)
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Scaling HBVtreatment i addition to vaccination is key
to reduce HBV-related deaths

New cases of chronic HBV carriage per year (millions)

Incidence of new chronic infections

90% vaccination
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Low coverage of mterventions

2022 estimates*

Global Hepatitis
Report 2024

Action for access in low- and middle-income countries

@H World Health
% Organization

Interventions

Globally Europe Africa | SE Asia
HBYV diagnosis (2022) 13.4% 15.7 4.2% 2.8%
HBV treatment coverage 2.6% 1.9% <1% <1%
amongst HBV eligible cases
(2022)
HBV vaccine infant coverage 80% 91% 71% 91%
(3 doses) 2021 estimates
HBYV birth dose vaccine 42% 42% 18% 58%
coverage (2022)
Antiviral prophylaxis in <1% <1% <1% <1%

pregnant women (2022)

2030
Elimination
Targets

90%




Barriers to HepB service delivery in LMICs

O >50% of the population live in rural areas

a 35% live in extreme poverty

O Complex diagnostic and Tx algorithms

O Based on expensive and out-of-pocket tests
 Hardly accessible tests

O Requiring high quality lab & stable electricity supply



Cirrhosis and HCC are diagnosed at advanced stages in endemic countries
Gambia case

* median tumoursize 7.5c¢cm at diagnosis
* median survival 1.5 months (IQR1.1-2.

Survival (%)

Number at risk
(number censored)
Compensated cirrhosis
Decompensated cirrhosis
Hepatocellular carcinoma

80—

60

40

20

—— Compensated cirrhosis
— Decompensated cirrhosis
—— Hepatocellular carcinoma

Log-rank p<0-0001

21(0)
49 (0)
173 (0)

T T T
5 10 15 20 25

Time (months)

15(5) 10 (8) 9(8) 9(8) 0(17)
27 (3) 23 (5) 18 (5) 16 (5) 0(21)
33(2) 12 (4) 5(4) 5(4) 0(9)

Figure 2: Overall survival in 21 compensated cirrhosis, 49 decompensated cirrhosis, and 173 hepatocellular

carcinoma cases

Ndow, Get al. Lancet Global Health 2023




Need for early diagnosis of HCC in IMICs and HICs

» In high income countries, only 20% of patients with HCC are diagnosed
at early stage

»Surveillance for HCC is associated with improved detection of early-stage
tumors and overall survival.

»No HCC surveillance programmes in most LMICs
»Adherence rate to HCC surveillance is low (15-52%) globally

Singal AG, et al J Hepatol. 2022
Costentin, C et al Gastroenterology 2018

Zhao et al. Liver international 2018



Aneed for mproved surveillance tests to detect early HCC

»Ultrasound: low sensitivity (47%) for early-stage HCC detection
US alone missed more than a halfofearly HCC

»Using ultrasound with AFP improves the sensitivity (63%) for early-stage HCC
detection

Tzartzeva K et al Gastroenterology 2018

»Use ofscores to identify persons at risk for HCC and enrolment in surveillance
programs

REACH-B (Age, sex, HBe Ag, HBV DNA, ALI)
PAGE-B (Age, sex, platelets)



Emergmg HCC screenmg modalities

New Biomarkers and models

» AFP-13 (Lens culinaris agglutinin-reactive fraction of AFP)
»DCP (Des-y-carboxy-prothrombin)

»GALAD score (gender, age, AFP-13, AFP, des-gamma carboxyprothrombin
[DCP])

» GAAD score (GALAD without AFP-13)

GALAD score > AFP alone in detecting HCC across various studies
Even betterresults when combined with ultrasound (e.g., GALADUS)

Johnson et al Cancer Epidemiol Biomarkers Prev,2014



Emerging HCC screenmmg modalities

»Abbreviated MRI: a shortened MRI protocol with contrast
Reduced scanner time (10-15 min) and costs
High sensitivity and specificity for early-stage HCC

Park HJ. Et al. Liver Int 2022

» Radiomics: a novel technique that can extract quantitative features
from medical images and translate them to minable data

» Machine learning models

Kim et al J Hepatol 2022



Summary,

» The global burden of HCC is high and will increase over the next decades

» Despite vaccination (HBV) and effective antiviral therapies, HBV and HCV
remain the most common causes of HCC worldwide

»But there is a transition from viral to non-viral causes with an increasing incidence
of alcohol-and MASLD-related HCC

> If interventions are not significantly scaled up, the burden of viral hepatitis related
deaths will remain high especially in LMICs

» Putting at risk the 2030 elimination objectives
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