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[Abstract] Objective To construct the Markov models to reflect the reality of prevention and
treatment interventions against hepatitis B virus (HBV) infection, simulate the natural history of HBV
infection in different age groups and provide evidence for the economics evaluations of hepatitis B
vaccination and population-based antiviral treatment in China. Methods According to the theory and
techniques of Markov chain, the Markov models of Chinese HBV epidemic were developed based on
the national data and related literature both at home and abroad, including the settings of Markov
model states, allowable transitions and initial and transition probabilities. The model construction,
operation and verification were conducted by using software TreeAge Pro 2015. Results Several
types of Markov models were constructed to describe the disease progression of HBV infection in
neonatal period, perinatal period or adulthood, the progression of chronic hepatitis B after antiviral
therapy, hepatitis B prevention and control in adults, chronic hepatitis B antiviral treatment and the
natural progression of chronic hepatitis B in general population. The model for the newborn was
fundamental which included ten states, i.e. susceptiblity to HBV, HBsAg clearance, immune tolerance,
immune clearance, low replication, HBeAg negative CHB, compensated cirrhosis, decompensated
cirrhosis, hepatocellular carcinoma (HCC) and death. The susceptible state to HBV was excluded in
the perinatal period model, and the immune tolerance state was excluded in the adulthood model. The
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model for general population only included two states, survive and death. Among the 5 types of
models, there were 9 initial states assigned with initial probabilities, and 27 states for transition
probabilities. The results of model verifications showed that the probability curves were basically
consistent with the situation of HBV epidemic in China. Conclusion The Markov models developed
can be used in economics evaluation of hepatitis B vaccination and treatment for the elimination of
HBYV infection in China though the structures and parameters in the model have uncertainty with

dynamic natures.
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