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“A still widely debated topic is whether OBI 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, OBI does not appear to lead 

to any clinical sequelae”



Selection of studies reporting the association between OBI and HCCSelection of studies reporting the association between OBI 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,	

France	and	Japan	

Unknown

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

Ikeda 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



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

Liver International (2012)



Association between OBI and HCC in patients with chronic hepatitis C

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

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 OBI



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.



• The limited number of HCC cases evaluated 

• A relatively long storage duration and limited size of biopsy 
specimens examined 

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

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

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

Limitations

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



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

intrahepatic HBV DNA
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HCC development and liver disease worsening (LDW) events  
in patients with chronic hepatitis C 

Squadrito et al, J Hepatol 2014

OBI positivity was associated with HCC development
as well as with decompensated cirrhosis



The use  of different technical approaches for the 
diagnosis of OBI 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 

OBI, 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

Pollicino et al. Gastroenterology 2004

HCC 
CH 

No. of Cases       HBV + (%)
107
192

68  (63.5)
63  (32.8)

P < 0.0001
O.R. = 3.6 (95% CI: 2.2 – 5.9)
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61	HCC	patients

13
CHB

33
cryptogenic

6
HCV

9
Alc

No.	of	patients	
with	+ve	PCR	in	
≥	2	regions:

13
(100%)

24
(73%)

1
(17%)

5
(56%)

Nested	PCR	detection	of	HBV	DNA

Hepatology 2011 



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

Serum HBV DNA – 18 (45%)

Range: <1.1 – 14 IU/mL

Intrahepatic HBV DNA and pregenomic RNA quantification

Wong DK, Yuen MF. Hepatology 2011

Lower limit of detection
Intrahepatic HBV DNA 0.001 copies/mL
cccDNA 0.005 copies/mL
Pregenomic RNA <0.0004 copies/mL

Patients with unknown history of hepatitis B: OBI



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

Median
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Werle-Lapostolle et al, Gastroenterology 2004
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Molecular and Functional Analysis of Occult Hepatitis B Virus Isolates

Pollicino et al Hepatology 2007
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OBI and severity of liver disease 

Which is the pathobiological significance of 
HBV-DNA persistence ?



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



WHV lifelong persistence after SLAH 

WHV DNA and RNA expression in liver after lifetime follow-up

WHV DNA

WHV RNA

WHV DNA

Michalak TI  et al. Hepatology 1999; 29:928-938.

5/M 48 mo

6/M 60 mo

Liver histology at the end of 
lifetime follow-up



Woodchuck Viral Hepatitis Research Facility, Memorial University, Canada

n = >300 animals
WHV doses i.v.: >106 virions

Courtesy from Michalak TI



Liver enzyme flares and occult hepatitis B in 
persons with chronic hepatitis C infection

Kannangai et al. J Clin Virol 2007; 39: 101-105
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Chemin et al, J Hepatol 2009



Overt OBI 

Prevalence of integration > 75%

Random distribution into the 
host genome

Functional genes often involved 

HBV Integration in HCC Patients
OBI vs Overt HBV infection

X and preS/S viral genomic 
regions most frequently involved

√ √

√ √

√ √

√ √

Saitta C et al, Liver Int 2015



Overt HBV Infection Occult HBV Infection

Pollicino T & Raimondo G J Hepatol, 2014


