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Dynamics of the HBV model with diffusion and time delay
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Chronic hepatitis B infection is a major health problem, with approximately 350 million virus carriers worldwide. In
Africa, about 30% -60% of children and 60%-100% of adults have been infected with hepatitis B virus (HBV). Persistent
infection with HBV can lead to cirrhosis and primary hepatocellular carcinoma. Mathematical models are a useful tool to
forecast the future development of diseases. in 1981, Capasso and Maddalena proposed and analyzed a reaction diffu-
sion system modeling the spatial spread of a class of bacterial and viral diseases. Gardner and the monographs by
Fife, Britton, Murray, and Volpert et al. proposed reaction-diffusion equations and their applications to biology for the case
without time delay, and Wu and Schaaf for the case with time delay. In 1996, Nowak and Charles infroduced popuiation
model into dynamics of virus, provided nonintuitive insights into the dynamics of host responses to infectious agents.
This model is widely applied to evaluate the anti-HIV agents therapeutic effectiveness.

The use of interferon or nucleoside analogs such as lamiwdine, entecavir and adefovir dipivoxit can partially inhibit
the replication of HBV, however, HBV could not be entirely eradicated due to persistence of viral replication. Additionally,
adverse effects, escape mutants and recurrence are often observed following long-term treatmenis and drug withdrawal.
Therefore, the evaluation and investigation of nowvel strategies to treat this disease are necessary and urgent. Based on
the medical and biological research results, the mathematical model is established fo reflect the interaction between
HBV and HBV drugs. It can help us to understand the mutual effect between HBV and HBV drugs and to assessment the
curative effect of HBV drugs. Consequently, HBV drug screening can be sped up and corresponding measures can be
taken to prevent and cure HBV infection. Based on the mechanism of HBV infection, a HBV Model referring treatment with
diffusion and time delay was studied in this paper. The immune system can recognize the viral antigens but can not ef-
fectively control viral replication. Therefore, the artificial injection of medicine is a valid method of HBV control, which can
suppress virus replication. The identification of carriers at risk is the first step in preventing progressive liver disease and
awoiding non-appropriate treatments. A better answer for personalized antiviral therapy may come from the combined
use of molecular biology and bio-mathematical modeling that can help medical doctors to give appropriate cure scheme
according to the dynamic of viral infection during therapy. For HBV infection, susceptible host cells and infected cells are
hepatocyte, so cannot move under normal conditions, but viruses can mowe freely in liver. Medication can also diffuse in
liver. Motivated by these observations and based on the well-studied Fisher equation and some biological assumptions,
the model of HBV infection with spatial dependence is proposed. We will show under some mild conditions, that the e-



