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“A still widely debated topic is whether OBl may accelerate the
progression toward cirrhosis and the development of HCC in persons
with chronic liver disease due to other causes (e.g. HCV, alcohol,

nonalcoholic steatohepatitis)”



“In the vast majority of cases, OBl does not appear to lead

to any clinical sequelae”



Selection of studies reporting the association between OBl and HCC

Study Geographic area Aetiology
Shafritz et al, NEJM 1981 South Africa Unknown
Brechot et al, PNAS 1981 France Unknown
Paterlini et al, NEJM 1990 South Africa, Italy, | Unknown

France and Japan
Sheu et al, Gastroenterology 1992 Taiwan HCV/Cryptogenic
Paterlini et al, Hepatology 1993 France HCV/Cryptogenic
Yu et al, Hepatology 1997 USA HCV/Cryptogenic
Koike et al, J Med Virol 1998 Japan HCV
Kubo et al, Vox Sang 1998 Japan HCV
Huo et al, Hepatology 1998 Taiwan HCV/Cryptogenic
Pollicino et al, Gastroenterology 2004 | Italy HCV/Cryptogenic
Yotsuyanagi et al, Alc Cl Exp Res 2004 | Japan Alcoholic
Donato et al, Oncogene 2006 Italy HCV/Alcoholic
Squadrito et al, Cancer 2006 Italy HCV
Ilkeda et al, Ann Intern Med 2007 Japan HCV
Miura et al, Hepatol Res 2008 Japan HCV
Obika et al, Intervirology 2008 Japan HCV
Shetty et al, Liver Transpl 2008 USA HCV
Matsuoka et al, Intervirology 2008 Japan HCV
Kew et al, J Gastr Hepatol 2008 South Africa Unknown
Ikeda et al, J Viral Hepat 2009 Japan Alcoholic/Cryptogenic
Chen et al, Int J Cancer 2009 Taiwan Cryptogenic
Tamori et al, J Med Virol 2009 Japan HCV
Wong et al, Hepatology 2011 China Cryptogenic
Kondo et al, Hepatol Res 2013 Japan Cryptogenic
Pollicino et al, J Hepatol 2013 Italy Haemochromatosis
Squadrito et al, J Hepatol 2013 Italy HCV
Shi et al, Liver Int 2012 Meta-analysis




Digestive and Liver Disease 45 (2013) 238- 244

Pooled risk estimates of chronic liver diseases after stratification.

Mo. of studies Pooled OR(95% CI) Heterogeneity (12, p value)

All studies 14 80(4.1-19.5) 81%, p <0.001
HL“I"."E

Positive 9 7.4(2.7-20.4) 3%, p<0.001

Megative 8 14.4(4.2-49.3) 5%, p<0.001
Subjects without CLD

Blood donors 5 23.3(6.8-79.9) 69%, p=0.007

Healthy subjects B 2.9(1.1-7.5) 76%, p=0.003

Hospital controls 3 10.3(1.6-68.5) 83% p=0.003
HEVDMA detection quality score

High 6 45(1.7-12.0 B6%, p<0.001

Low 8 14.5(5.6-30.3) 64%, p=0.007
HBV endemicity®

High endemic 5 7.70(1.7-35.0) 02%, p<0.001

Medium/low endemic 9 10.3(3.8-27.6) 76%, p <0001
Matching for age and gender*

Yes 6 22.2(3.7-132.1) 81%, p<0.001

Mo 8 6.2(2.2-17.7) B8%, p<0.001
% Weight of study

»8.0% 7 3.9(1.7-9.0) B7%, p<0.001

<B.0% 7 36.8(14.1-96.0) 0%, p=0.5




Liver International (2012)

Conclusion: Our findings suggest that occult HBV infection was associated with an
increased risk of HCC. Occult HBV may serve as a cofactor in the development of

HCV-related HCC, and it may also play a direct role in promoting Non-B and Non-C
HCC growth



Association between OBI and HCC in patients with chronic hepatitis C
Studies considering anti-HBc positivity as evidence of OBI

Coppola N et al . Occult HBV infection in HCV patients. WJG 2015



Association between OBI and HCC in patients with chronic hepatitis C

Studies requesting HBV DNA in serum or liver as evidence of OB

Coppola N et al . Occult HBV infection in HCV patients. WJG 2015



Occult and previous hepatitis B virus infection are not associated with
hepatocellular carcinoma in United States patients with chronic hepatitis C

Lok ASF et al, Hepatology 2011; 54:434-42.



Occult and previous hepatitis B virus infection are not associated with
hepatocellular carcinoma in United States patients with chronic hepatitis C
Lok ASF et al, Hepatology 2011; 54:434-42.

Limitations

The limited number of HCC cases evaluated

* Arelatively long storage duration and limited size of biopsy
specimens examined

e A smaller number of HBV genomic regions tested (polymerase
and surface genes), as compared to previous studies

e The X genomic region, which expresses the oncogenic HBV
transcription factor, was not assessed



Histology in chronic hepatitis C patients
according to presence/absence of
intrahepatic HBV DNA

HBV + HBV —
Histology
Minimal Changes 0 5
Chronic Hepatitis 44 103
Cirrhosis 22 20
P =0.04

Cacciola et al, NEJM 1999



HCC development and liver disease worsening (LDW) events
In patients with chronic hepatitis C

94 patients
(37 OBI-pos. 57 OBI -neg)
1l years follow-up

V

HCC:

I 1

7

Non-HC'C

270

7

»

OBI-pos: OBI- neg LDW: Non-LDW:
5 15 - 61 )
J
p<(.05
OBI-pos 8 || OBI-neg 7 || OBI-pos 16 || OBI-neg 45
1 | | J
|
p=0.01

OBI positivity was associated with HCC development

as well as with decompensated cirrhosis Squadrito et al, J Hepatol 2014



The use of different technical approaches for the
diagnosis of OBl is reflected in the discordant datasets

on several aspects of OBI.



The ideal method of diagnosis of OBI is the detection of replication

competent HBV DNA in the liver.

The recommended methods include nested-PCR techniques to amplify
at least 3 different viral genomic regions, real-time PCR assays, or
droplet digital PCR assays. In each case the assay must include primer

sets that allow to detect replication competent HBV DNA.



Given that HBV DNA is present in low concentrations in persons with
OB, adequate size samples, and fresh frozen — but not formalin

fixed - liver tissue should be used.

Detection of anti-HBc in the blood may be used as a surrogate marker

for identifying OBI.



Prevalence of occult HBV infection in HCC and
chronic hepatitis (CH) patients

No. of Cases HBV + (%)

HCC 107 68 (63.5)
CH 192 63 (32.8)
P < 0.0001

O.R. =3.6 (95% CI: 2.2 — 5.9)

Pollicino et al. Gastroenterology 2004




Hepatitis B Virus Maintains Its Pro-oncogenic Properties in the
Case of Occult HBV Infection

Molecular status of occult HBV in
tumor and non-tumor tissues of HCC patients

Samples Positive
examined cases
- Integrated HBY 10 2
- HBV cccDNA 30 20

- HBV RNA 10 10



Occult Hepatitis B Infection and HBV Replicative
Activity in Patients with Cryptogenic Cause of
Hepatocellular Carcinoma

Danny Ka Ho Wong,"* Fung Yu Huang,' Ching Lung Lai,"* Ronnie Tung Ping Poon,>> Wai Kay Seto,’
James Fung,' Ivan Fan Ngai Hung,' and Man Fung Yuen"

61 HCC patients

CHB cryptogemc HCV Alc

Nested PCR detection of HBV DNA

\ 4 \ 4 Vv Vv

No. of patients
with +ve PCR in 13 1 S
> 2 regions: (100%) (17%) (56%)

Hepatology 2011



Patients with unknown history of hepatitis B: OBI

Intrahepatic HBV DNA and pregenomic RNA quantification

Intrahepatic HBV DNA - 30/39 (77%)
Median: 0.22 copies/cell (<0.001 - 18.0)

cccDNA - 1/39 (3%)
0.005 copies/cell

Pregenomic RNA - 5/39 (13%)
Range: <0.0004 - 0.06 copies/cell

Lower limit of detection
Serum HBV DNA - 18 (45%) Intrahepatic HBV DNA 0.001 copies/mL
cccDNA 0.005 copies/mL
Range: <1.1 - 14 IU/mL Pregenomic RNA <0.0004 copies/mL

Wong DK, Yuen MF. Hepatology 2011



Real Time PCR Quantification of Total HBVY DNA and
cccDNA in Different Groups of Patients

Werle-Lapostolle et al, Gastroenterology 2004
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Molecular and Functional Analysis of Occult Hepatitis B Virus Isolates
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OBl and severity of liver disease

Which is the pathobiological significance of
HBV-DNA persistence ?




Journal of Hepatology 2000; 33 992-997

Occult hepatitis B virus after acute self-limited infection persisting for 30
years without sequence variation

Jonas Blickberg and Karin Kidd-Ljunggren

Department of Infectious Diseases, Lund University, Lumd, Sweden

Mild necro-inflammation at liver histology analysis have been
observed in individuals up to 30 years after the resolution
of acute HBV infection.



Tamie 1. Serological Features of WHV Infection in Woodchucks
Convalescent From Experimental Acute Viral Hepatitis

WHY lifelong persistence after SLAH

Liver histology at the end of
lifetime follow-up

Duration of 5/M 48 mo
Serum
Animal |[Observation| Duration |Duration of| Duration of | WHV DNA
No./Sex | Period* | of WHsAg | Anti-WHs | Anti-WHc | Positivity | Reason of
(M/F) (mo) (mo) (mo) (mo) (mo) Autopsy &
1™ 45 1 neg 44 44.5 senility
2F 47 A 46 3 46.5 senility
| | 6/M 60 mo
| 7/F 37 0.5 4 35.5 36 HCC |
WHYV DNA and RNA expression in liver after lifetime follow-up  nested ‘
¥ 234 5678 9% m35678 19
WHYV DNA
WHYV DNA
623 bp> - = <428 bp
\ JISM-{:* 24 mo “Mmc; Jdm‘
Negative Positrve
control #1'M  PF2F #3F #4'F control
WHV RNA
faas . '
Michalak Tl et al. Hepatology 1999; 29:928-938. H + 4 ' A +




Woodchuck Viral Hepatitis Research Facility, Memaorial University, Canada




Liver enzyme flares and occult hepatitis B In
persons with chronic hepatitis C infection
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Kannangai et al. J Clin Virol 2007; 39: 101-105




Close monitoring of serum HBV DNA levels and liver enzymes levels is
most useful in the management of patients with occult HBV infection

Chemin et al, J Hepatol 2009



HBYV Integration in HCC Patients

OBI vs Overt HBV infection

Prevalence of integration > 75%

Random distribution into the
host genome

Functional genes often involved

X and preS/S viral genomic
regions most frequently involved

Overt OBI
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Saitta C et al, Liver Int 2015




Overt HBV Infection Occult HBV Infection

Pollicino T & Raimondo G J Hepatol, 2014



