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Discovery of the Hepatitis B Virus

Dr. Baruch Blumberg (1925-2011)

Discovery HBV 1965
Winner Nobel Prize in Medicine

Baruch S. Blumherg

Winner of the Nobel Frize in qu;io{og«] or Medicine

e Collected blood samples
from around the world to
study genetic traits

e “Accidently” found a
“protein” in the blood of

an Australian Indigenous
person

* Later identified it to be the
“Hepatitis B Virus Surface
Antigen” (Australian
Antigen)

* Invented the 15t Hepatitis B
Vaccine in 1969

* >70% Decreased Rates of
Liver Cancer in some
Countries



Korean Mummy Found With
Hepatitis B Vlrus

 Virus discovered in the
liver of a South Korean
mummy

« 500-year-old child

 Firsttime HBV ever been
found in a mummified
body

* The virus genome (strain)
(genotype C) estimated to
be 3000 - 10,000 years old

Kahlia Bar-Gali, G et al., Hepatology 2012 Source: Seoul National University
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Hepatitis B Virus Can Cause Progressive Liver Disease
and Liver Cancer

Treatment (Antivirals — Tenofovir and Entecavir)

| \

Chronic
. Hepatitis

Normal liver

Cirrhosis

-
-

Decreased inflammation

Reversal of fibrosis (scar)
Decreased progression

Decreased incidence
Slide Courtesy HLA Janssen but not eliminated

Liaw YF et al, N Engl J Med. 2004; Chang TT et al, Hepatology 2010; Marcellin P et al, Lancet 2013;
Hosaka et al, Hepatology 2013, Lai CL et al., Hepatology 2013. Kim et al, Cancer 2015; Papatheodoridis et al, ] Hepatol 2015




World Health
oo Organization

o

The Hepatitis B Vaccine is the 15t Cancer Vaccine
and should be given as soon as possible after Birth:

100
HBV Vaccine | :i131d; 2 months Pre-Adolescence
Timing in X 80
Canada J 9 % 60
o
|l | .
Risk

Provinceor NU, BC, AB, SK, MB, ON, 4
Territory NT, NB QC, PEIL, YT B\FALE 20

Neonates Infants Children Adults
Age at Infection

There is no cure for

Hepatitis B » Greatest Risk in Infants and young children
“An Ounce of Prevention « 80-90% < 1 year

is Worth a Pound of e 30-50% < 6y
Cure” * <5% otherwise healthy teens or adults (maybe
even <1%)

Coalition for Global Hepatitis Elimination. 2021.
https://www.globalhep.org/country-progress/Canada. Accessed 01/2024



https://www.globalhep.org/country-progress/Canada
https://www.globalhep.org/country-progress/Canada
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e 250,000 Canadians

References: 1. Public Health Agency of Canada. Hepatitis B in Canada: 2021 surveillance data
update. Ottawa, ON: Public Health Agency of Canada; 2023; 2. Kochaksaraei GS, et al. Ann
Hepatol. 2025 Jan-Jun;30(1):101576. 3. Makuza JD, et al. Viruses. 2022 Nov 21;14(11):2579.

\ I High: >8%
B High intermediate: 5%-7%
Low Intermediate: 2%-4%
Low: <2%
No data

1.5 million new HBV infections per year
260 million people infected
2 billion people are anti-HBc positive
<10% treated




Argument for Universal HBV Screening:

* Up to 30% of people with HBV do not fall into known risk groups
* Current screening guidelines are not always followed due to complexity
* 40% of Canadians are living with HBV and don’t know it

Testing is the only way to identify all
with asymptomatic infection that
might benefit from treatment to

reduce liver disease and liver Cancer

-0 and the mind doesn't = wesis

& know, doesn't exist.

ar - " x TR
b A y oS o




Timeline in Hepatitis B Care 1981-Present

\
1St
Vaccine Iitt:"‘_i?r:)dn Lamivudine || Entecavir T'?;F?;g(‘)lér
Licensed (1991) (1998) (2005) TAF-2016

1981
A




Author_year

Death

Kim et al., 2012

Wong et al., 2013

Fattovich et al., 1557

Subtotal (l-squared = 0.0%, p = 0.450)
HCC

Hosaka et al., 2013

IIHCSG, 1558

Kim et al., 2012

Ma et al., 2007
Mahmood et al., 2005

Wong et al., 2013
Benvegnu et al., 1558

Fattovich et al., 1557

Ikeda et al., 1588

Tong et al., 2006

Subtotal (l-squared = 28.2%, p=0.118)

Decompensated Liver Disease

Kim et al., 2012

Fattovich et al., 1957

Subtotal (l-squared = 67.2%, p = 0.081)

NOTE: Weights are from random effects analysis

RR (95% Cl)

0.44 (0.4

0.55 (0.31,
0.71 (0.33,
0.48 (0.38,

0.57 (0.28,
0.88 (0.41,
0.59 (0.41,
0.33 (0.15,
0.82 (0.34,
0.26 (0.13,
0.26 (0.04,
0.83 (0.25,
0.48 (0.24,
1.25 (0.58,
0.57 (0.42,

0.34 (0.25,

0.70 (0.33
0.45 (0.22

. 0.58)
0.99)
1.53)
0.61)

1.23)
1.88)
0.84)
0.72)
1.98)
0.55)
1.92)
2.75)
0.88)
2.62)

0.77)

0.48)
. 1.48)
. 0.89)

Weight

73.56
16.74
9.70
100.00

9.91
10.06
20.93
9.76
8.28
10.80
2.17
5.10
12.65
10.24
100.00

61.55
38.45

100.00

|

Benefits of Long-
Term Antiviral
Therapy:

Clinical outcomes for
observational studies
comparing treatment
VS. no treatment in
59,201 with “immune
active” HBV infection:
Lower death, liver
cancer and
decompensated liver
disease

Lok et al., Hepatology, 2016; 63



-Generic HBV drugs cost about $2200
per year! With Alberta blue cross co-
pay $1200 per / year

(Only $200/year other countries)

Dr. Eric Hoskins

Message from the Chair “Canada
relies on a confusing patchwork of
over 100 public prescription drug
plans and over 100,000 private
plans—with a variety of premiums,
copayments, deductibles and
annual limits”

OPEN

Variable access to antiviral treatment of chronic hepatitis B
in Canada: a descriptive study

i+l

Coverrmant  Gouverement
of Coraca & Caacna

A PRESCRIPTION FOR CANADA:
ACHIEVING PHARMACARE FOR ALL

Final Repoet of the Advisory Counci on the
Implementation of National Pharmacare

Jurw 2019

s v T ‘

b

Canada

Tenofovir and Entecavir not covered

Stephen E. Congly MD MSc, Mayur Brahmania MD MPH
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World Health Organization HBV Elimination Goals

/
Prevent Test Treat
) (V)
90% _ 90% 80% of
.. diagnosis rate diagnosed
vaccination . h
of infected patients on
coverage
persons treatment
l‘ Bgt not all l 40% l Need better
birth dose unknown access

World Health Organization (WHO) Goals for
HBV Elimination by 2030

* Reduce new infections by 90%

* Reduce mortality by 65%
77X World Health
> Organization

o

https://www.globalhep.org/country-progress/Canada; accessed Jan 2024
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Clinical Trials: Timelines for HBV Cure?

2026-2028 ©
2023 — Many Phase 2

t
and Phase 3 15t wave approvals 3
‘J-—szQ ~




Emerging Treatment Targets for HBV — Stav Tuned

' Curative approaches: :
' Targetmg the pool of cccDNA :

| Curmg hepatocytes :

(eQ
\f;\ oV

‘9 nuclear cccDNA
/ T T T T —

Plasma

Membrane
Targeting HBx

subgenomic RNAs

~
[TV

capr SN pA
cap SN
cap AN PA

» - ~ cap pA

=r Controlling viral : enveloped

: replication: I RC-DNA Virion/

: Pre- & Post- : . 3 mature |

I cccDNA targets | R* i RC-DNA ;
____________ = - nucleocapsid immature RNA

Adaptive immunity modulation
* Check point inhibitors
* TCR engineering, CAR-T cells

Specific hepatocyte
killing

* Vaccine therapy

nucleocapsid

NAs
“‘Polymerase inhibitors”

- exhal:|st|on i **’
high antigen load £

Dysfunctional
T-cell response

core protein +P
protein

CpAMs
“Capsid Assembly
Modulators”

00
-1 P

Insufficient
B-cell response

Fanning et al. Nat Rev Drug Discov. 2019;18(11):827-844; Revill et al. Lancet Gastroenterol Hepatol. 2019;4(7):545-558

IFNs and other
antiviral cytokines

ILJ?. ..

IFN-a

%

T-cell cytokine
response

Innate immunity modulation
* Toll-like receptor agonists
e.g. TLR7, TLR8

Virus neutralization

HEPATITIS B

FOUNDATION
16



Conclusion — Hepatitis B Past, Present and Future

* Hepatitis B IS a Major Global Health Problem and in Canada

* WHO Global Targets:

e Universal birth dose HBV vaccination — The 1t shot is the most
timely

* Increase screening, linkage to care — You should know if you have
hepatitis B
* Culturally appropriate public education and awareness
 Safe and effective therapies reduce liver disease risk and cancer
* Need to improve access to life-saving treatments

www.hepatology.ca



http://www.hepatology/

THERE is HOPE for a Hepatitis B Cure
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