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Abstract 

Introduction 

Hepatitis C virus (HCV) infection is construed as a systemic disease with extrahepatic 

manifestations, whereas Hepatitis B virus (HBV) infection is not. Although liver 

cancer is a common cause of death in carriers of HBV and HCV, they may not share 

the same natural history of disease. In this study, we aim to investigate the natural 

course of HBV or HCV infection using causal mediation modeling.  

Method 

A community-based cohort study (Risk Evaluation of Viral Load Elevation and 

Associated Liver, REVEAL) was conducted in Taiwan, in which 23,820 individuals 

recruited during 1991 and 1992. Researchers collected participants’ serum samples to 

profile chronic HBV and HCV infections respectively by hepatitis B surface antigen 

and antibodies against hepatitis C virus. This cohort data was linked to the National 

Health Insurance Research Database to determine incidences of potential mediating 

diseases and mortality. We implemented a non-parametric causal mediation estimator 

to estimate the causal mediation effect of hepatitis on mortality in relation to the 

potential mediating disease incidences.  

Result 

Overall, we found that the effect of HBV infection on mortality was mostly through 

liver cancer incidence while the mortality of HCV carriers can be mediated through 

liver cancer or other diseases. Particularly, type II diabetes mellitus, blood/immune 

diseases, diseases of gallbladder, cerebrovascular disease, and other diseases of 

intestines and peritoneum also mediated the effect of HCV on mortality with age less 

than 55 years. In summary, our mediation analyses demonstrate that different natural 



histories of HBV and HCV infections and identify separate sets of mortality-mediating 

diseases for HBV and HCV. 
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