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Viral Hepatitis:

Research and development of vaccines and antiviral
treatments are unique success stories
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Major Achievements in Viral Hepatitis

» Vaccines against HAV, HBV, (HEV)

» Control of HBV replication is possible

» Cure of HCV infection is possible

» Reduction of hepatic decompensation

» prevent clinical complications: extrahepatic symptoms
» Reduction of viral-associated liver cancer

» Liver transplantation for viral hepatitis: only HDV is left...
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*Begg et al. Curr Biol. 2023 Mar 13;S0960-9822(23)00181-1. doi: 10.1016/j.cub.2023.02.041.
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Beethoven was infected with HBV Genotype D G
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Viral Hepatitis 2025

At least 40 Million new infections with a hepatitis virus every year!

More than 300 Million are chronically infected with a hepatitis virus!

More than 1 Million deaths due to viral hepatitis every year!
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HBV infection is still a major cause of HCCs world-wide
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Llovet et al. Nat Rev Dis Primers. 2021 Jan 21;7(1):6.
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Hepatitis B and Cancer

It’s more than hepatitis, fibrosis and cirrhosis
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HBV integration and the risk to develop HCC

Yu X et al., Gut. 2024,73(5):797-809.
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Viral Hepatitis:

Where to go from here?
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HBV vaccination is the only primary prevention

Etiology

Liver disease
progression

HCC initiation &
progression

Level of Prevention

Current preventive
interventions

Unmet needs
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against HCC with proven efficacy!

p

HCV, HBV, MASLD/MASH, ALD, enovironmental carcinogens

Chronic hepatitis  Advanced fibrosis

Healthy
hepatocytes

Primary

« HBV vaccination

+ HCV vaccination
« Lifestyle intervention

Cancer-permissive milieu,
subclinical neoplasia

Secondary

* HCC screening
* Anti-HBV/HCYV therapies

» HCC risk stratification

* New HCC detection modalities

» Chemopreventive agents &
companion biomarkers

* Lifestyle intervention

Hiroyuki et al. , Hepatology 2025 ep

Cirrhosis

Primary Recurrent
tumor tumor

Tertiary

+ HCC recurrence monitoring

= Recurrence risk stratification

+ Adjuvant/neo-adjuvant therapies
& companion biomarkers
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Krugman S, Giles JP, Hammond J.
Viral hepatitis, type B (MS-2 strain).
Studies on active immunization.

Hepatitis A JAMA. 1971 Jul 5:217(1):41-5.
Hepatitis B Maupas P, Goudeau A, Coursaget P, Drucker J,
Hepatitis C Bagros .P' . . .

‘ Y, Immunisation against hepatitis B in man.
Hepatitis D Lancet. 1976 Jun 26;1(7974):1367-70.
Hepatitis E Szmuness W, .., Kellner A. Hepatitis B vaccine:

demonstration of efficacy in a controlled
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United States.

N Engl J Med. 1980 Oct 9;303(15):833-41. doi:
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Hepatitis B Vaccine G{E
The first vaccine reducing the risk of cancer!

Journal of Hepatology 51 (2009) 615-616
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Hepatitis B Vaccine GHE
The first vaccine reducing the risk of cancer!

Hepatocellular carcinoma mortality Hepatocellular carcinoma incidence

10.0 ! ; 10.0+

5.04

Taiwan:

Overall
2.0+

HCC mortality and incidence

1.04

male vs. female

Female

Female

Age-standarized rate per 100000 population
Age-standarized rate per 100000 population

0.5 :
|
|
‘
|
|
‘
0.2+ ‘ 0.2
‘
| |
| |
| | |
|
0.1 - 0.1 =
D VDD NN N LD 5D DN DDA DD L OGS
NeS 9’ 'O Q’ TR AR’ DB DD DR LD DX
PSS FS S PFFFE PP PSS ST
Year Year

H. Wedemeyer 03-2025
HBV Vaccination and HCC

Chiang et al. JAMA Netw Open. 2022;5(7):e222236



Hepatitis B Vaccine

The first vaccine reducing the risk of cancer!
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Hepatitis B Vaccine GHE
The first vaccine reducing the risk of cancer!

g & - — Unvaccinated group (1983-1987)
ol f |, e Vaccinated group (1988-1997)
I o
Hong Kong: 8o
unvaccinated vs. 8 oA
vaccinated individuals g8
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Gray's Testp =0.27
I

0 1 2 3 4
Follow-up duration (years)
Risk Table
Unvaccinated 17993 11831 9811 7465 4616
Vaccinated 22533 20148 17185 13592 9004
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Hepatitis B Vaccine
The first vaccine reducing the risk of cancer!

Tajiri H, Tanaka H, Brooks S, Takano T.
] . Reduction of hepatocellular carcinoma in childhood after
Jdpan. introduction of selective vaccination against hepatitis B virus for
infants born to HBV carrier mothers.
Cancer Causes Control. 2011 Mar;22(3):523-7.

McMahon BJ, Bulkow LR, Singleton RJ, Williams J, Snowball M, Homan
USA: C, Parkinson AJ.

Elimination of hepatocellular carcinoma and acute hepatitis B in

children 25 years after a hepatitis B newborn and catch-up

immunization program. Hepatology. 2011 Sep 2;54(3):801-7.
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Trends in Hepatocellular Carcinoma Mortality Rates in the USA
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Global prevalence, cascade of care, and prophylaxis coverage
of hepatitis B in 2022: a modelling study

The Palaris Observatory Collaborators™
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HBV vaccines did not always work:

How to induce protective immunity in all individuals?

H. Wedemeyer 03-2025
HBV Vaccination and HCC



Manufacturer Non-Proprietary Name Brand Name

EMA approved HBV vaccines

Effective HBV-Vaccine Antigen

Approved Adult

Populations

Administration

G

Antigen Dose + Adjuvant

@ww% 3 antigens
i 8 iti i duced i
= § v B I :—IRiiztglsi:ami)ccme PreHevbri® * pmr:ml:‘::"al: * All, Age 18+ 3x1ml 10pg + 500ug alum
%MIMW VACCINES cells
N +Pre-S1
1antigen
G S K Hepatitis B Vaccine Engerix-B® . produgced * All, Age 16+ 3x1ml 20pg + 500pg alum
(Recombinant) (also included in Twinrix®) in yeast « in CKD 4 x2ml 40pg + 1,000ug alum
1 antigen
Q MERCK Hepatitis B Vaccine HBVAXPRO® . produied * All, Age 16+ 3x1ml 10ug + 500ug alum
(Recombinant) in yeast « in CKD 3x1ml 40ug + 500pg alum
Hepatitis B Vaccine 1antigen
DYNAVAX (Recombinant) Heplisav-B® . produced  All, Age 18+ 2x0.5ml 20pg + 3,000ug CpG 1018
Adjuvanted in yeast
Hepatitis B Vaccine 1 antigen .
G S K (Recombinant) FENDRIX® ' produced CKD only, 4x0.5ml 20ug + ASOAC + 500ug alum
Adjuvanted in yeast Age 15+
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v < NEW HBV Clinical Practice Guidelines

" to be released in Amsterdam May 2025
POEASL

The Home of Hepatology
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Vaccination against hepatitis B

... does also prevent from HDV infection!
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Clinical long-term outcome of hepatitis D compared to hepatitis B GHE
monoinfection
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October 9 - 10, 2025
Hannover, Germany

4™ nternstional Meeting

Chairs: Heiner Wedemeyer and Pietro Lampertico
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Vaccination against HBV to reduce HCC risk — some open questions G

... what is the effect on HCC prevention in different regions/populations?
E.g. Ndow, ..., Lemoine. Lancet GH Dec 2024; 9: 1133-46: Prolifica study in the Gambia,
6-11 years of follow-up: HCC cases: 0!

.. neonate/childhood vaccination works to reduce HCC risk,
but what are the effects of universal vaccination or vaccination of adult
risk groups?

.. are booster vaccinations needed to reduce the risk of cancer?

.. can mother with occult HBV infection transmit HBV and is vaccination
effective in this context?

.. Feasibility of hepatitis B elimination in high-income countries with
ongoing immigration?
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Absence of chronicity in infants born to immunized mothers with
occult HBV infection in Taiwan

.ﬂi— L]

=3

)
)
i)
)

S
o=T5)e

o
o=t
o=y

=3
=3
=3.=3-=3

o
i
3 lﬂf/

A ans M s I
I o= R o=LF o=t F o= ) -

FORR . pEAn .
[
: . & e 9§ 0 2
4
’V\ [} ,"Q*
5 i
Age-specific HBsAg+ Age-specific HBsAg+
rate in 1984 rate in 2014

=3

Overt HBV infection
® [HBsAg+]

OLOLG

=15

. Occult HBV infection

Yy © [HBsAg- /HBV DNA+]

@ No HBV infection

3o LD oAt =D

L

0 AP AT Aot

~
£

s
R

@ 34% @
In 1984 In 2014

o ESEE e 080 Lai et al., ) Hepatol 2022;

HBV Vaccination and HCC



GJE

An agent-based model was developed to determine which integrated strategies involving SENERATED PREDICTIONS
vaccination, screening, and treatment would achieve the WHO HBV elimination goals

Total incidence of CHB
(rates per 100,000 population)

AGENT-BASED MODEL / l ) T
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) ' == as e
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)
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For immigrant-receiving
countries, current and

scaled-up intervention
strategies are inadequate
to achieve the WHO goals
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NASH und HCC...

RESPEKT!
DL HAST ABER
BANZ SCHON

ICH WACHSE
EBEN MIT MEINEN
ALIFGABEN....

[gezeichnat von 1 23comics)

H. Wedemeyer 03-2025
HBV Vaccination and HCC




HM... KONNTEN WIR
NICHT MAL SPORT TREIBENZ
GESLND ESSENZ ICH WERDE

SO IMMER FETTER!

[gezaichnet von 123comics)

Quelle:
Deutsche Laberstiflung, Das LeberBuch
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