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Liver Cancers in Thailand Thailand (7) SLOBAL CANCER

Source: Globocan 2020

Summary statistic 2020

I~ Numbers at a glance
t (G ) Total population

Males Females Both sexes
b, N flumber of e cases Population 33 966 060 35833918 69799 978
\ 1 90 636 Number of new cancer cases 93425 97 211 190 636
§ oo [S—— Age-standardized incidence rate (World) 173.1 159.0 164.0
' 1 24 866 Risk of developing cancer before the age of 75 years (%) 17.2 15.7 16.4
Number of cancer deaths 68 087 56 779 124 866
Number of prevalent cases (5-year) Age-standardized mortality rate (World) 122.0 83.6 100.5
426 366 Risk of dying from cancer before the age of 75 years (%) 12.1 8.6 10.2
5-year prevalent cases 182412 243 954 426 366
I_lVER CANCERS Top 5 most frequent cancers excluding non-melanoma skin cancer Liver Breast Liver
Liver (ranked by cases) Lung Colorectum Lung
(HCC + CCA) o 27394 (14.4%) Colorectum Cervix uteri Breast
E Prostate Liver Colorectum
Non-Hodgkin Lung Cervix uteri
lymphoma

Lung

Other cancers 23713 (12.4%)

87 110 (45.7%)

® ® o E::iology and leAL
—— IHI .\o Il' ,“ ANSERna HEPATITIS
HBV > (i

10 & HCV

Number of new cases in 2020, both sexes, all ages ALEOHOEICIEIVEH HSERSE MAS‘D

Metabolic Dysfunction Associated Steaetic Liver Disaase

Cervix uteri Colorectum
9158 (4.8%) 21103 (11.1%)




NEW INFECTIONS AND DEATHS (IN MILLIONS)
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2030 WHO Elimination Targets for Viral Hepatitis
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TARGETS FOR 2020 AND 2030
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Prevent
MTCT ([}

<0.1% HBsAg prevalence
in <b yearolds

HBV Prevalence in Thailand

| EPl Expanded Program On
HepatltlsB 1992 Immunization

Vaccine

HBSAg Born before EPI [EIA 43°o m
Born after EPI

U ‘I% Prevalence of HBsAg in children
’ <5 years of age (2014)

2122 WHO IMPACT TARGET

Thailand has a strong HBV PMTCT
programme with coverage surpassing
the 2030 global targets.

P
Vaccine HBIG

mother-to-child transmission

2022 Not
DIAGNOSIS
g} el Adequate

THAILAND
WHO target Brazil Egypt Georgia | Mongolia | Rwanda | Thailand United
Kingdom
(England)

Impact targets

WHO-preferred measurement

<6 HCV- & HBV-related
deaths/100 000 population/year
<4 HBV-related deaths/100 000
population/year

<2 HCV-related deaths/100 000
population/year

Alternative measurements/
available data

Programme targets

>90% of persons with chronic
HBV infection diagnosed

>90% of persons with chronic
HCV infection diagnosed

>80% of persons with chronic
HBV infection treated

>80% of persons with chronic

- Measurement system available
- Measurement system available with limitation
Measurement system not available

NA=not applicable
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The Success of a Universal Hepatitis B
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EPI after 22 Years’ Implementation

Current

HBV
Prevalence

32,957 people J % HBsAg positive Al

Positive result : 1,458
a.42%

11,206 people J 3.1% 3.0%
Positive result : 105

i ENumber of Population €% HBYV carrier rate ! 7 Age mn;:“(;cars)
18 7.00
S 3-6% s& [ =
24z oy 5000 Risk factors assessment of HBV infection
E‘ 1 : , b 4003
= 3.00™ .
5 x 200l 2023 NEW RISK / Persons living
R} 0 r— .
gl & e DATA FACTOR with HIV and
<5 5410 11-20Agz1e-3(0ye3;-r4:) 41-50 51->60 QU ESTION NAI RE

Posuwan N, et al. PLoS ONE 2016
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/fé/f{ mother-to-child transmission
PREV==" BEYOND VACCINATION

TDF tenofovir disoproxil fumarate 3°"™

Tablet

Efficacy and safety of antiviral prophylaxis during pregnancy
to prevent mother-to-child transmission of hepatitis B virus:
a systematic review and meta-analysis

County  HBV DNA @ 200,000

Jourdain et al (2018)**  Thailand - 0-14 (0-01-2:70)
Lin etal (2018) China - 0-09 (0-00-1.75)
Liu et al (2017) China S S| 0-12 (0-01-1-14)
Pan etal (2016)3 China = 0-07 (0-00-1-24)
Yu (2018)7 China - 0-10 (0-00-1-88)
Subtotal (’=0-0%, p=0-997) i 0-10 (0-03-0-35)
<> 0-16 (0-09-0-25)
i T — T
0-001 0-01 01 1 10
Favours treatment Does not favour treatment
Interpretation

Peripartum antiviral prophylaxis is highly effective at
reducing the risk of HBV MTCT (from 10% to nearly zero)

FunK AL, et al. Lancet Infect Dis 2020

Tenofovir disoproxil
fumarate 300 mg

From 30-32 wk
of gestation to
1 month post
partum

HBV-infected

pregnant women with
high viral load No treatment
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Wen WH, et al. J Hepatol 2020
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Clinical Guidelines on the treatment of chronic HBV infection
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AMERICAN ASSOCIATION FOR
THE STUDY OF LIVER DISEASES

EAASLD

The Home of Hepatology

for HBV based on viral replication with inflammation or fibrosis.

The goal of HBV therapy is to improve quality of life and survival by

preventing progression to cirrhosis, end-stage liver disease, and HCC



glif Antiviral Drugs

Approved Therapy

Interferon-based therapy
Nucleos(t)ide analogues (NUCs)

1991 Interferon-a

1998 Lamivudine

2002 Adefovir

2005 Peg-Interferon-a, Entecavir

|I

Preferred Drugs

2006 Telbivudine

Entecavir —
2008 ”ii
Tenofovir 2016TAF
)

Tenofovir Disoproxil Fumarate (TDF)
Tenofovir Alafenamide (TAF)

Effective drug
-High potency

-Low drug resistance
-Low side effects

COST Health Economic
SAVINGS Qoinls/VIEW

Dilokthornsakul P, et al. AHEHP 2022

tenofovir alafenamide s

TAF FIRSTUNE drug |

NLE ummmnanu.mm'm

Nahondl List of Essential Medicines

} The indications for treatment are based on HCC risk

I]E]I[HIE Active disease

Advanced disease AC Elevated HBV DNA level
/ c|RRHOSIS PHASES Elevated ALT level
Immune Tolerance — Inactive Carrier

| [HBeAgnegative | BeAgnegative
| Chronic infection) : Chronic hepatitis

(HBeAg-positive I Chronic hepatitis
Chronic infection) |
1

| HBeAg positlve

HBeAg
HBV DNA

<2,0001U/ml '

(10,000 copies/ml) |N\

|
f
: Active
| Hepatitis | Hepatitis

High risk of HCC (e.g., first-degree family of cirrhosis/HCC)

Minimum Active

| .
Histology : Inactive




CONVENTIONAL HBYV

. rJ/E//M HBV Biomarkers
Biomarkers

= Newer non-invasive HBV tests, used only in
research settings so far, aim to quantify levels

Anti-HBc pA of intrahepatic HBV replication (esp. cccDNA)
Surface protein ® o
Covalently closed circular DNA Welelal D]\ VAN
HBsAg P
HBV DNA W
RNAEBa)
g 4 Liver Biops
HB g/ L= B

uantiications NI

Low HBV DNA levels (<2000 IU per milliliter),

illili I I Inacti Reactivati
plus low HBsAg levels.(<100 IU per milliliter) L e e H BC r A g
and normal serum aminotransferase levels B | s | it (Mo ] AN
and fibrosis fibrosis
, S| Serum Hepoatitiy B core-relotfed antigen

PROGNOSIS (HBerAg)

Dusheiko G, et al. NEJM 2023 \-J Ca rrlers AEABNNLY Serum HBV RNA (PgRNA)

‘



Serum Hepoatiuts B core-related antigen (HBerAg)

Dane particles
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Pegylated

HBeAg
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Serum hepatitis B core-related antigen as a treatment predictor of
pegylated interferon in patients with HBeAg-positive chronic hepatitis B

Natthaya Chuaypen', Nawarat Posuwan?, Sunchai Payungporn’, Yasuhito Tanaka®, Noboru Shinkai?,
Yong Poovorawan? and Pisit Tangkijvanich’

1 Research Unit of Hepatitis and Liver Cancer, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand
2 Center of Excellence in Clinical Virology, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand
3 Department of Virology and Liver Unit, Nagoya City University Graduate School of Medical Sciences, Nagoya, Japan

Liver Int. 2016; 36: 827-836. DOI: 10.1111/liv.13046

HBeAg

Predictive role of serum HBsAg and HBcrAg kinetics in patients with
HBeAg-negative chronic hepatitis B receiving pegylated
interferon—based therapy

N. Chuaypen !, N. Posuwan 2, S. Chittmittraprap !, N. Hirankarn >, S. Treeprasertsuk %,
Y. Tanaka °, N. Shinkai , Y. Poovorawan 2, P. Tangkijvanich "~

Clin Microbiol Infect 2018;24:306.e7—306.e13



Serum HBV RNA (pgRNA)

Reverse transcriptase droplet digital PCR vs reverse

transcriptase quantitative real-time PCR for serum HBV RNA

quantification

Umaporn Limothai?

| Natthaya Chuaypen?® | Kittiyod Poovorawan? |

Watcharasak Chotiyaputta® | Tawesak Tanwandee® | Yong Poovorawan*® |

Pisit Tangkijvanich?!

n

J Med Virol. 2020;92:3365-3372.
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Difference [ddPCR-qPCR]
(log4gcopies/ml)
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Average [ddPCR+qPCR]/2
(logqcopiesiml)

+1.96SD =135 g (A)
£ -
IS L]
Mean = 0.24 g e
S 4- ce
g ¢ ”
196 SD = -0.88 P o ..
zZ 24 . * oo
s = 0.476,
=2 P <0.001
i T 0 . : . .
12 -4 -2 0 2 4

cccDNA logj g, [copies/cEq]

oredict R response

Pegylated

Interferon

HBeAg

Baseline and kinetics of serum hepatitis B virus RNA predict
response to pegylated interferon-based therapy in patients
with hepatitis B e antigen-negative chronic hepatitis B

Umaporn Limothai® | Natthaya Chuaypen® | Kittiyod Poovorawan

Watcharasak Chotiyaputta3 | Tawesak Tanwandee® | Yong Poovorawan

Pisit Tangkijvanich?
100
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z ||
R .
o —— HBVRNA, AUC = 0.742
SR e HBsAg, AUC = 0.895
—— Combined, AUC = 0.901
0-f T T T
0 25 50 75

100% - specificity %

100

20 |
4

J Viral Hepat. 2019;26:1481-1488.

ROC in predicting
HBsAg clearance



Cumulative relapse (%)

100

80

60

40

20

Hepatitis B surface antigen, core-related antigen and

HBV RNA: Predicting clinical relapse after NA therapy
discontinuation

Apichat Kaewdech! @ | Pisit Tangkijvanich?@® | Pimsiri Sripongpun® |

Liver International. 2020

Teepawit Witeerungrot® | Sawangpong Jandee! | Yasuhito Tanaka® | Teerha Piratvisuth'*

= 92 patients treated with long-term NAs who fulfilled the stopping criteria of the APASL guideline were enrolled.

= Virological relapse was defined as HBV DNA level greater than 2000 IU/mL, and clinical relapse was defined as
virological relapse plus ALT > 2 ULN

— Virological relapse
= = Clinical relapse

______

Time from treatment cessation (weeks)

Clinical relapse No clinical relapse
Characteristics (n=31) (n=61) P value
Age, years 58.0(52.0-63.5) 54.0 (49.0-62.0) 264
Male gender, n (%) 23.0(74.2) 36.0(59.0) .228
End-of-treatment levels
HBV DNA, IU/mL <20.0 <20.0 Not
applicable
qHBsAg, log,, IU/mL 3.14 (2.76-3.57) 2.82(2.30-3.41) 089
HBcrAg, lc:ag10 U/mL 3.70(3.20-4.40) 3.00 (<3.00-3.40) <.001
HBV RNA, log,, copies/mL 2.55 (<2.00-3.24) 2.00 («2.00-2.66) 012

Undetectable

+

oy o
(0 TRELAPSE

Multivariate analysis revealed that EOT HBcrAg and HBV RNA were independently associated with clinical relapse.
During follow-up, no patients with undetectable HBcrAg (<3.0 log,, U/mL) and HBV RNA (<2.0 log,, copies/mL) at EOT
developed clinical relapse, in comparison with 22.9% and 62.5% patients with detectable levels of one or both biomarkers

respectively

Conclusions: The combined EOT HBcrAg and HBV RNA were highly predictive of subsequent clinical relapse



Clinical efficacy of a novel, high-sensitivity HBcrAg assay in the
management of chronic hepatitis B and HBV reactivation

Takako Inoue’, Shigeru Kusumoto?, Etsuko lio®, Shintaro Ogawa®, Takanori Suzuki®,
Shintaro Yagi®, Atsushi Kaneko®, Kentaro Matsuura®, Katsumi Aoyagi®®, Yasuhito Tanaka'=""*

Journal of Hepatology 2021 vol. 75 | 302-310

Pretreatment process TAT (include

Assay Procedure Main denaturants Incubation pretreatment) LOQ

G-HBcrAg Manual Detergents 60°C for 30 min  >60 min 2.8 Log U/ml*
: . Acid,
iTACT ﬁ)ﬁ?brggﬁg) detergents, 37°C for 6.5 min 35 min 2.1 Log U/mi
-HBCFAQ reducing agent

*LOQ used in this study
HBsAgHQ

LLOQ is 0.005 IU/mL,

Role of iTACT-HBcrAg and HBsAg-HQ for
predicting treatment outcome in HCC
patients with occult HBV infection (OBI)

OnGoing
Project

1. To examine the clinical utility of serum iTACT-HBcrAg
and HBsAg-HQ as surrogate markers of cccDNA.

2. To assess whether serum iTACT-HBcrAg/HBsAg-HQ

could predict the prognosis of HCC patients with
OBl undergoing HCC treatment.

PRELIMINARY
results

2
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ONGOING
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1AM Antiviral Drugs
[[ﬂE nucleoside or
nucleotide analogues

Benefit Limitations

Long-term 1. No direct effect of NA

suppression of HBV on cccDNA

DNA 2. High relapse after NA
discontinuation

Fibrosis regression and Low rate of HBsAg

cirrhosis reversal loss/seroconversion

(functional cure)

Long term therapy

1. Risk of HCC remains
2. Resistance issue

3. Safety concern

Reduced risk of HCC
and complication of
cirrhosis

Lin CL, et al. Aliment Pharmacol Ther 2016

Suppressive Therapy

TONG-TERM HBY Cure
Uncommon|

; 3

Entry into Cytoplasm ”’wﬁ‘é Assembly
hepatocyte
Core
particle

DNA(+)
____________ synthesis
e T //
7 Nucleus ,>\
/ -

HEe=n Pregenom DNA(-)
@ i SN (_Entecovir ] eynthesis

\ Priming

\ _\"
Repulr O M\ @ J
Trunscrlpuon/ ?

Translation
Core assembly &
K = CEDN_‘\ ' RNA packaging /

cccDNA=covalently closed circular DNA

Lamivudine

Telblvudme

_Entecuwr

_Tenofovir




HTA HOST TARGETING AGENTS (HTA)

HEPATITIS B Future
Therapy

DAA DIRECT ACTING ANTIVIRALS (DAA)

Dane
particle

o0

Receptor
Attachment binding @

33
3
HBeAg

Q)
*/ Endosis
@:{Uncoanng

Budding
and export

ER_ L

\ (+) strand
synthesis

HBsAg spherical
particle

HBsAg filamentous
particle

Recycling of
nucleocapsid
Transport Host fa colors
to nucleus Ogo .
e Reverse |
Nucleus = Translation lranscripﬁoln
< AN rénonas HBVPol®
HBV RNA HBeo
Genome SN ARA \NWA HBe @
release AL A M
Faraar st IV IS I () strand
@ AP S nan A HBS ( C
l PSS AR B synthesis
Repair of
1cONA O J_ _. 78/ HBx
\ Transgcription | @ Q

Encapsidation

cccDNA
/

\Q& o

hegra:ed Transcription 7
HBVDNA _ =
Cytoplasm

Yardeni D, et al. Gastroenterology 2023

Translation /
S SS HBX

Hepatocyte

Targeting cell intrinsic and innate immune responses

RO7020531 TLR7 agonist Oral I
Vesatolimod, GS-9620 TLR7 agonist Oral I
Selgantolimod, GS-9688 TLRS agonist Oral I
AIC649 TLRY agonist Oral 1
Targeting adaptive immune responses

Checkpoint inhibitors

Nivolumab Anti-PD1 Intravenous infusion I
Cemiplimab, REGN2810 Anti-PD1 Intravenous infusion /11

Therapeutic vaccines

(7) Targeting viral entry

TG1050/T101 Non-replicative adenovirus serotype 5

encoding three HBV proteins

Subcutaneous injection

ChAdOx1 HBV Adjuvanted ChAd and MVA vectored Intramuscular injection I
HepTeell HBYV peptide therapeutic vaccine with Intramuscular injection 1
TLR9 adjuvant IC31
JNJ-64300535 Electroporation of DNA vaccine Electroporation-mediated I
intramuscular injection
INO-1800 DNA plasmids encoding HBsAg and Electroporation-mediated I

HBcAg plus INO-9112 (DNA plasmid
encoding human interleukin 12)

intramuscular injection

(2) targeting cccDNA via
elimination or silencing The future of the HBV cure possibly depends on
combination therapies such as (1) replication inhibition,

(2) antigen reduction, and (3) immune stimulation

Lim SG, et al. Nat Rev GH 2023

(8) targeting viral transcription

(4) targeting the HBV core (HBc) protein
(5) targeting the HBV polymerase (HB Pol)
(6) targeting HBsAg secretion

(8) Small interfering e e
RNA (siRNA)

(4) capsid assembly CLPIIH\IIACSIEE %;liu. Phase 1 Phase 2 Mgl
modulator #hitatie



HCV or HIV guidelines have promoted the early
treatment of all infected patients regardless of
disease severity

In contrast, current international HBV guidelines
recommend antiviral treatment in subsets of
patients based on liver severity, serum HBV DNA,
and ALT levels

AC PHASES

o

- Anti-HBeAg

ALT activity

HBV DNA

Inactive
carrier state

Phase Immune
tolerance

IMMUNE IMMUNE

' Active

Liver Minimal Chronic active | Mild hepatitis
histology | inflammation inflammation and minimal | inflammation
and fibrosis fibrosis

o IENER A
1) 1)

GreyZone GreyZone

“indeterminate phase”
Patients in the gray zone with significant HBV DNA (>2000 IU/mL),

regardless of ALT levels, still have a significantly high risk of liver
inflammation and fibrosis.
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Antiviral Therapy Reduces HCC Risk in the Indeterminate Phase of CHB

~+ 855 patients with chronic hepatitis B
persistently in the indeterminate phase
(not meeting dard criteria for i

“s > tolerant, immune-active, or inactive)
indeterminate
»» + 14 centers from U.S., Europe, and Asia
ph ase (REAL-B Consortium)
+ Baseline characteristics balanced by inverse
probability of treatment weighting
Huang and Tran, et al. Hepatology. 2023 H E P AT 0 L 0 GY

Conclusion:

= Antiviral therapy reduces HCC risk by 70% in the indeterminate phase
» These data have important implications for the potential expansion of CHB
treatment criteria

o

Expanding antiviral therapy indications

scal EUP + Simplified

L - Guideline

WHO announces the update of
hepatitis B guidelines on
testing and treatment

Effective drugs Diagnostic Tests

TAF tenofovir dlafenamice &% Pungsof.Care Tasting PQCT

¥



New recommendations

Expanding antiviral therapy indications

g’@ World Health

&9 Organization

———

Guidelines for the prevention,
diagnosis, care and treatment
for people with chronic
hepatitis B infection

March 2024

EXPANDED

Who to treat among people with CHB

Treatment is recommended for all adults and adolescents (aged =12
years) with chronic hepatitis B (CHB)? (including pregnant women and
girls and women of reproductive age) with:

1. Evidence of significant fibrosis (=F2°) based on an APRI score of >0.5 or
transient elastography value of >7 kPa or evidence of cirrhosis (F4) based
on clinical criteria® (or an APRI score of >1 or transient elastography value of
>12.5 kPaP), regardless of HBV DNA or ALT levels.

Evidence of significant fibrosis

regardless of HBV DNA or ALT levels

OR

2. HBV DNA >2000 IU/mL and an ALT level above the upper limit of
normal (ULN) (30 U/L for men and boys and 19 U/L for women and
girls). For adolescents, this should be based on ALT>ULN on at least two
occasions in a 6- to 12-month period.¢

HBV DNA >2000 IU/mL and an ALT level >ULN



HBV care cascade
Simplified for GENERAL

DOCTORS
HEPATITIS i
CLINIC FD]D
e cp O
ONLINE TRAINING Community
PROGRAM Hospitals

POAHC (@ GUIDELINES

HEALTH

Health Economic
Modeling

Treatment Eligibility .
Cost-effectiveness
Age=30 years .
EXPANDED HBV DNA >2000 IU/ml Dilokthornsakul P, et al. VHRI 2024
CRITERIA Any ALT

Y

Non-
Cirrhosis

CIRRHOSIS > ——> @ TAF

YES

“\YES

REl

—> @

tenofovir alafenamide &

Clinical
— l HSLSEAE

_ _ _ L.FET. " NO
One-time unlvrsal screening HBV DNA \L
i
Born before EPI US .11v§r
1 992 (if indicated) W
X

Referral System

TELECONSULTATION

GP—l

HCC surveillance

USE AFP

every six months is recommended
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