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There were more than 350 million people affected with chronic hepatitis B and more than a half million cases of hepatocellular carcinoma (HCC) reported each year in the world. The prevalence of HBsAg is highest in sub-Saharan Africa and Southeast Asia, where the HCC incidence is high. Hepatocellular carcinogenesis is a multistage process with a multifactorial etiology. Many epidemiological studies have been carried out to explore the natural history and multiple risk factors for HBV-related HCC. 

HBV infection markers including seropositivity of HBsAg and HBeAg, elevated serum HBV DNA level, HBV C genotype, basal core promoter A1762T/G1764A mutant, and pre-S mutant are significantly associated with an increased risk of HCC. The HBV precore stop codon G1896A mutant is associated with a decreased HCC risk. There exists dose-response relationship between serum HBV DNA level and risk of liver cirrhosis and hepatocellular carcinoma in a dose-response relationship. HBV viral load is a strong risk predictor of HCC independent of HBeAg serostatus, serum ALT level, and other risk factors. Both quantitative and qualitative characteristics of HBV are associated with the development of HCC.
Habits of cigarette smoking, alcohol drinking, and betel quid chewing have been found to increase the risk of HCC. Dietary exposure to aflatoxins is also an important cofactor for the development of HCC in areas where chronic HBV infection is endemic. Dosimetry of macromolecule adducts of aflatoxin B1 and 4-aminobiphenyl has shown a dose-response relationship between exposures to chemical carcinogens and risk of HCC. There is synergistic interaction between chronic HBV infection and exposure to chemical carcinogens. Low serum levels of micronutrients including carotenes and selenium are associated with an increased HCC risk. Genetic polymorphisms of cytochrome P450 (CYP) enzymes 1A1 and 2E1, glutathione S-transferase M1 and T1, N-acetyltransferase 2 were found to modify the associations with HCC for chemical carcinogen exposure and low micronutrient intake among those with chronic HBV infection. The risk of HBV-related HCC is associated with the genetic polymorphisms of DNA repair gene XCRR1. Elevated serum testosterone level has also been documented to increase the risk of HCC. This association has been found to be modified by genetic polymorphisms of androgen receptor. There are also gene-gene interactions among androgen receptor, CYP17, and steroid 5(-reductase. 

There is a familial tendency of HBV-related HCC showing a relative risk around two folds. Based on linkage and family-based association analyses, a HCC susceptibility locus has been mapped approximately 873 KB away from D4S3240. The genetic polymrophisms of human leukocyte antigen are associated with the development of HCC. Gene-gene interaction between human host and HBV, especially immunogenetic aspects, needs further exploration. 

In conclusion, HBV-related hepatocarcinogenesis is a multistage process with a multifactorial etiology including interactions among viral, chemical and genetic risk factors.

