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1964. BS Blumberg : Digging Into Protein Polymorphysm Led to the Serendipitous 
Discovery 

of the Causative Agent of Hepatitis B 

Blumberg, B. S. Bull N Y Acad Med. 1964 ; Blumberg BS and Alter HJ J Clin Invest 1965 ; Prince AM PNAS 1968



1970 -1979. From the Identification of Virus-like Particles in Au-Ag Positive Serum 
Specimens

To Cloning of Virus DNA

1.Tiollais P et al PNAS 1979 ; 2. Rutter WJ et al Nature 1979 ; 3. Murray K et al Nature 1979



1970’s. The First Case Series Linking Hepatocellular Carcinoma With Chronic HBV Infection  



1981.The Groundbreaking Prospective Study of Male Civil Servants in Taiwan 
Crowened

HBV as a Human Oncogenic Virus

“PHC and cirrhosis accounted for 54·3% of the 105 deaths among HBsAg carriers but accounted for only 1·5% of the 202 deaths among non-carriers. 
These findings support the hypothesis that hepatitis B virus has a primary role in the aetiology of PHC.”

Prof.Palmer Beasley

University Texas  School of Public Health 



Levrero M & Zucman-Rossi J J Hepatology 2016 ; Chakraborty P.R. et al Nature 1980; Brechot C et al Nature 1980

1980’s. Unravelling the Mechanisms of HBV-induced HCC . Epigenetic and Genetic 
Changes 



Taiwan 1983-Onwards.The POC Study of RP Beasley Paving the Way to 
Nationwide Campaigns of HCC Prevention Through Interruption of MTCT and 

Treatment of HBV



1984-2003. From IFN-alpha to Oral Nucleos(t)ides Analogues (NAs) to Treat Chronic
HBV Infection

HBV-related HCC Risk Reduced Not Abolished



1975.The Identification of PT- Non-A Non-B Hepatitis at NIH. The Role of IE 
Microscopy

Feinstone SM et al NEJM 1975;292:767-770



1980’s. Case Series Linking Non-A,Non-B Transfusion-associated Hepatitis to HCC



1989. M Houghton Identified the Hepatitis C Virus, an Uncultured Infectious
Agent 

Chiron Co. Emeriville & Collaboration with CDC Atlanta



1989. Serological Confirmation of the Role of HCV in Hepatocellular Carcinoma



Background   Half-life of infection in the order of  one week,  affects a minority of  hepatocytes. Hit-and-run mechanism surviving HCV eradication.

 

Chronic inflammation & genomic damage  Liver cell elimination triggers regenerative hepatocyte proliferation, risk of genetic mutations due to erroneous DNA 

replication, aggravated by ROS secreted by immune cells and  mitochondria of damaged hepatocytes.

Metabolic impact Deranged lipid metabolism causes steatosis, lipotoxicity and IR leading to anti-apoptotic, pro-propliferative tumor promoting enviroment.

Immunosuppression  Many T cells with an exhausted phenotype in the infiltrates, downregulation of  immune-related genes, suppression of IFN I/III  

and impairment of antigen presentation. Cancer cells adapt and develop strategies of immune evasion .

Fibrogenesis   Associated with the secretion of growth factors, immune suppression and angiogenesis mediated by beta-catenin and YAP/TAZ .

Epigenetic reprogramming Stably modulating gene expression by DNA methylation and histone modification, induction of HOX genes, activation of Wnt/β-

catenin signalling , secretion of metabolites and ncRNAs via exosomes can even impact uninfected bystander cells.

Fiehn F et al Curr Opin Virol  2024, 67:101423

1990 - Onwards. The Complex and Interactive Mechanisms of Liver Carcinogenesis 
Driven by HCV 

HCV-RNA and Proteins Perturb Hepatocellular Homeostasis
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John BV et al Clin. Gastroenterol Hepatol 2024                                           Lee HA et al Clin Molecul Hepatol 2024

1984-2013. From IFN-alpha to Oral Nucleos(t)ides Analogues (NAs) in the Treatment of 
Chronic HCV

HCV-related HCC Risk Reduced Not Abolished

HCC risk following HCV eradication (SVR)

Meta-analysis of 27 studies ,169,911 patients Study at VA: 1850  patients with cirrhosis



Why Despite progress in HCV therapeutics, new infections continue to outpace cure and HCC risk is not fully 

eradicated in patients achieving a cure with antivirals.

The beginning Chimps that produced a high level of anti-E1E2 were protected against challenge with homologous HCV 

strain (Choo et al 1994).

The way forward Increased understanding of HCV protective immunity and HCV envelop glycoprotein structure and function 

is paving the way towards rational vaccine design and evolution.

Clinical protection studies One candidate vaccine in phase I/II NCT01436357 in PWIDs,a viral vector vaccine encoding NS3-NS5B    

induced HCV-specific T cells, but it did not protect against chronic HCV infection (Page et al 2021).

Is a Protective HCV Vaccine Needed for Prevention of HCV-related HCC?

Law M Cold Spring Harb Perspect Med 2021;11:a036962 ; Page K et al NEJM 2021



2025 IARC . Substantial Evidence for an Etiological Role of Hepatitis Delta Virus (HDV) in 
HCC 

IARC WHO Report of the Advisory Group to Recommend Priorities for the IARC Monographs during 2025–2029

Prof.Mario Rizzetto
University of Turin,Italy



Report of the Advisory Group to Recommend Priorities for the IARC Monographs
 During 2025–2029

-  Uncertainty on direct oncogenic effects, since HDV relies on HBV for infectivity and the machinery needed for replication (Rizzetto et al., 1977). 

-  HDV may enhance the effects of HBV in the development of HCC (Puigvehí et al., 2019).

 -  In mice, HBV–HDV coinfection elicits stronger inflammation response than HBV mono-infection (Giersch et al.,2015). 

 -  HBV induces inflammation through activation of nuclear factor kappa ß (NF-κB); HDV activates NF-κB signalling (Park et al., 2009a).

-   HDV  elicits epigenetic changes : expression of DNA methyltransferase 3 β, alters DNA methylation patterns that might affect cell cycle

    progression (Benegiamo et al., 2013). 

- In patients with HDV, dysregulation of the Y3 long non-coding RNA (lncRNA)  (Zhang et al., 2016a).

Summary : Substantial evidence for an etiological role of HDV infection. The Advisory Group therefore considered an IARC Monographs 

re-evaluation of HDV to be warranted.

Recommendation : High priority and ready for evaluation within 2.5 years.

Hepatitis Delta Virus (HDV)

IARC WHO Report of the Advisory Group to Recommend Priorities for the IARC Monographs during 2025–2029



 An estimated 2.08 (1.66-2.54) million and 0.49 (0.42-0.57) million people developed incident chronic hepatitis B virus 

(HBV) and hepatitis C virus (HCV) infection, respectively, across all age groups in Europe in 2019, and 

                                    - 10.6 (6.1-19.6) million people live with hepatitis B virus (HBV) infection.

                                    -  8.6 (4.7-17.1) million people live with hepatitis C virus (HCV) infection.

   Primary liver cancer, is the sixth leading cause of cancer-related deaths in Europe accounting for 62,650 new cases 

      and 54,624 deaths in 2022.

 

 In 2025, the IARC Monograph’s programme will evaluate the carcinogenicity of hepatitis D virus (HDV) and the 

mechanisms   by which it may cause liver cancer.

 

Sounding the Alarm on HCC Caused by Viral Hepatitis in European Region
 WHO 2022 Estimates  

WHO— Global hepatitis report 2024: Action for access in low- and middle-income countries ; European Commission & ECDC 2024 Report

https://www.who.int/publications/i/item/9789240091672
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2019-2024 Liver Societies Recommendations  for HCC Surveillance in HBV Infected 
Individuals

Who to Screen?
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