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Viral Hepatitis as
a Risk Factor for HCC

Worldwide, 75% to 80% of HCC attributable to chronic
HBV (50% to 55%) or HCV (25% to 30%)

Known Risk Factor in the US:
Viral Hepatitis (N = 691)
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Di Bisceglie AM, et al. Am J Gastroenterol. 2003;98:2060-2063. El-Serag HB. Gastroenterology.
2004;127:527-S34. Bosch FX, et al. Gastroenterology. 2004;127:S5-S16.
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Case-Control Studies HBV alone HCV alone HBV + HCV

Donato, 1998 (meta-analysis) OR 22.5 17.3 165

Benvegnu, 1994
Tsal, 1997
Chiaramonte, 1999

Prospective Studies HBV alone HCV alone  HBV + HCV

RR n.s. n.s. 5.1
RR 4.0 3.7 6.4
RR n.s. 1.2 2.3

s Rates of HCC in Relation to Etiology of Cirrhosis
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Virological outcome in a patient developing
occult HBV infection

HCV + + + + + + +
HBsAg + + - - -—- - — - —
Anti-HBs —_— — — — — 4+ 4 4+ + +
Serum HBV-DNA | + —
Liver HBV-DNA |+ +
years ’817 '88 '89 '90 '91 92 93 94 96 ‘919
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Adapted from Cacciola et al, NEJM 1999
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Journal of the National Cancer Institute Advance Access published June 17, 2009
Hepatitis B Virus Infection and Hepatocellular
Carcinoma Among Parous Taiwanese Women:

Nationwide Cohort Study

Chyng-Wen Fwu, Yin-Chu Chien, Gregory D. Kirk, Kenrad E. Nelson, San-Lin You, Hsu-Sung Kuo,
Manning Feinleib, Chien-Jen Chen

1782 847
(Screened by EIA/RIA)

Missing data on age at
testing (n = 446)

1 782 401
Analysis of association

between HCC and

HBsAg/HBeAg status
Only one HBsAg test result " . Missing data on number of
(n=083310) children born (n = 170 853)*
799 082 1 611 548
Two or more HBsAg test results Number of children born available
Transition from HBsAg
ng:r-l:ilv]::lo :;.::,:1'“-: : --»{ Materal birth-year
(n = 18 218)*+ before 1960 (n = 190 764)
780 o4 1420784
Analysis of association Analysis of association
between HCC and between HCC and
HBsAg persistence number of children born
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Journal of the National Cancer Institute Advance Access published June 17, 2009

Hepatitis B Virus Infection and Hepatocellular
Carcinoma Among Parous Taiwanese Women:
Nationwide Cohort Study
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— .. — Persistently HEsAg-nagative HEsAg-seroclearad
Persistently HBsAg-positive

Incidence rates were 0.39, 3.10, and 9.01 per 100000 person-years, respectively,
among persistent noncarriers, HBsAg-serocleared carriers, and persistent HBsAg carriers
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Global Distribution of HBV, HCV and HCC

Global prevalence of Hepatitis C
Based on published data, update 1999
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Genome Organisation of HBV and HCV

Hepatitis B Virus
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Life Cycles of Hepatitis B and C Viruses

Hepatitis B Virus Hepatitis C Virus

I Core particle minus

©

Endoplasmic
reticulum
(¥} RNA

\@/ 5/ 3 Membranous

.
L Y

Core particle 45
m Core assembly and
/ RNA packaging

nucleus R0 Nature Reviews | Microbiolo

First International Course of Translational Hepatology, Florence, 2011



HBV and HCV Infection in Human Liver
Determination of the Target Cells

patient A patient B

HCV |n situ hgb idization
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1. Role of molecular viral interference mechanisms
2. Role of virus-host interaction and modulation of cellular signal
transduction

HBV progeny \
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In vitro studies suggesting the
Inhibition of HBV replication by HCV core protein

« Suppression of HBV hepatitis B virus expression
and replication by hepatitis C virus core protein in
HuH-7 cells.

Shih et al, J Virol 1993

« Modulation of the trans-suppression activity of
hepatitis C virus core protein by phosphorilation.
Shih et al, J Virol 1995

« Suppression of hepatitis B virus enhancer 1 and
2 by hepatitis C virus core protein.
Schuttler et al, J Hepatol 2002

« Mechanisms for inhibition of hepatitis B
gene expression and replication by hepatitis C
Virus core protein

Chen et al, J Biol Chem 2003
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HCV-Core Expression Suppresses HBV Enhancer
and 2 Activity

Shih et al JVI 1993
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http://www.jbc.org/content/vol278/issue1/images/large/bc0332744003.jpeg
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Hepatitis B and C Virus Coinfection: A Novel Model
System Reveals the Absence of Direct Viral Interference

Pantxika Bellecave,' Jérome Gouttenoire,' Markus Gajer,? Volker Brass,? George Koutsoudakis,* Hubert E. Blum,?
Ralf Bartenschlager,” Michael Nassal,* and Darius Moradpour’

Journal of

Hepatology

ELSEVIER Journal of Hepatology 51 (2009) 446-457

www.elseviercomAocate/jhep

Hepatitis B virus and hepatitis C virus interaction in Huh-7 cells™

Nicholas S. E)rL . Renee J. PhllllpS , Scott Bowden”, Evd)n Ylp . Ben Dewar”,
Stephen A. Lo;armm Michael R. Buirdl
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AISF Report : HBV/HCV coinfection

Virological profiles of 103 HBV/HCV
coinfected patients

Basal Time 1 yr follow up

n. of pts n. of pts
Active HBV- Active HCV 12 24
Active HBV - Suppr. HCV 14 15
Suppr. HBV - Active HCV 57 49
Suppr. HBV - Suppr. HCV 20 15

Raimondo et al Hepatology 2006
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Hepatocarcinogenesis is a multi-step process

Mutations:
p33

P-catenin

chronic I

HBV
HCV "P hepatitis \ | Axin

Alcohol Genetic and epigenetic
AFB1 I alterations

Genetic

disease | hDySE)Iasttlc
epatocytes
Male Necrosis/regeneration P y
gender )
Diabetes Inflammation
Obesity Oxydative stress
Cytokines I
Growth factors I

|
| Preneoplasia »: Neoplasia

(10 to 30 years) | _ (< 5years)
| Dysplasia |
| |(3 to 5 years)
I

First International Course of Translational Hepatology, Florence, 2011



M.J. Bouchard, 5. Navas-Martin / Cancer Letters sxx (2010) xxx-xxx

Liver regeneration |—>| Fibrosis &Cirrhosis| s

ra

Inflammation

—

HBV

Infection

~

ROS production

3 DNA damage

induce cell survival

Altered cellular signaling pathways to

Integration into host genome

i

Disruption of host cellular
genes

/]

Viral proteins| —>

\A

x

Production of truncated HBV proteins

‘>—

envelope proteins

Overexpressed or truncated Activation of ER stress pathwa
and cellular signaling pathway

Direct interaction withUVDDB
and proteosome

Modulation of apoptosis

HBx

Regulation of transcription, translati
calcium signaling, other signaling

pathways

\

Celicycle regulation)

/

| Viral replication

HCC




M.J. Bouchard, S. Navas-Martin / Cancer Letters xex (2010) xxx—xxx 13
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Multiple functions of the regulatory protein HBx
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Association of preS2-mutant with HCC
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Mechanisms of HBV-Related
Insertional Mutagenesis

Promoter Insertion
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Insertion of HBV Frequently Targets Genes
that Regulate Key Cellular Pathways
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Molecular status of occult HBV In
tumor and non-tumor tissues of HCC patients

Samines Cases
- Integrated HBV 10 2
- HBV cccDNA 30 20
- HBV RNA 10 10

Pollicino et al, Gastroenterology 2004
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ANALYSIS AND CHARACTERIZATION OF HBV DNA
INTEGRATION IN PATIENTS WITH OCCULT HBV INFECTION
AND HEPATOCELLULAR CARCINOMA

HBsAg-/OBI + | HBsAg-/OBIl — | HBSAgQ +
(n.44) (n.10) (n.10)

HBV INTEGRATION (%) | 25 (56.8) 0 (0) 6 (60)

Saitta C et al, AISF & EASL 2011 Annual Meetings

First International Course of Translational Hepatology, Florence, 2011




VIRAL INTEGRANTS

Viral-host junctions fully characterized in 11/25 and in 2/6 of OBI
positive and HBsAg-positive groups, respectively

HBsAg-/OBI + HBsAg +
(n.11) (n.2)*
X gene sequences 6 1
X gene including the X carboxy-terminal 1 2
portion with enhancer-Il and basal-core
promoter
carboxy-terminal end of the S region plus a 2 0
portion of the Pol gene
preS1region including the S1 promoter 1
core gene, including the precore and basal- 1
core promoter regions

* In one HBsAg+ case a double site of integration has been revealed
Saitta C et al, AISF & EASL 2011 Annual Meetings
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CHROMOSOMAL LOCALIZATION OF HBV
INTEGRANTS
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CONCLUSIONS

Viral integration may play its pro-oncogenic role
in all HBV-infected individuals,

Independently of the HBsA(Q status

Saitta C et al, AISF & EASL 2011 Annual Meetings
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HBV & HCV Chronic Co-Infection

HCV HBV

HBV HCV
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Genomic Instability

Necroinflammation

Pro-oncogenic Viral Proteins

HCC
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