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Abstract 
In this paper a mathematical model describing a within host cervical cancer infection with viral and cellular 

infection incorporating diffusion was formulated and analysed. The replenishment rate of the cells was 

represented by a logistic growth rate. The qualitative analysis of model showed that the infection dynamics can 

best be described by the thresh- old value R0w , in which for the value of R0w<1 the infection free equilibrium 

is globally asymptotically stable. This is theoretically in terpreted to means that cervical cancer is cleared from 

the body.  On the other hand when R0w>1, the endemic equilibrium is globally asymptotically stable which 

implies viral persistence. The numerical results show that the movement of the virus makes the infection persist 

within the cells. This results in a more infected cells which implies that introduction the virus to purely 

uninfected cells results in propagation of the infection. 
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I. Introduction 
Human papilloma Virus (HPV) is transmitted sexually through skin-to-skin genital contact. Cervical 

cancer is mainly due to the infections of HPV though the risk due to the various HPV types has been given little 

attention.  Over one hundred dissimilar strains of HPV being identified and classified with HPV types 16, 18, 

31 and 45 been classified as “high-risk”. Approximately 85 percentage cancer of the cervix are reported to be as 

a result of these four strains alone [3]. There is no treatment for HPV but in most cases it disappears naturally. 

However, with persistent infections the high risk strains may become chronic and shed HPV virions. 

Precancerous cells develop in the cervix as a result of the persistence of Human Papilloma Virus 

infection which eventually turn out to be malignant. Precancerous cells can be prevented from developing to 

cancer if they are properly treated. So far, it has not yet been discovered which individual who have Hu- man 

papilloma Virus can progress to cancer or any other health complications but studies show that persons with 

puny immune systems as well as those with         HIV/AIDS and severe diseases might not be capable to combat 

off the virus. Sexually active females are at a higher risk of infection with human papilloma virus, the virus 

which causes cervical cancer, however no much information is there about the occurrence of the HPV infection. 

After development of symptoms or any other health problems is when some people will realize they have 

human papilloma virus but others will neither know they are infected nor develop symptoms from it [3, 9]. 

Within host models are also called immunological models, and they are basically tools used in 

understanding how to regulate viral load dynamics which is an infection progress within a single individual. In 

Diffusion equations will be used to develop within host model and diagnosis will be incorporated in between 

host model. Diffusion allows perturbation that is, it makes the sys- tem to be real by introducing movement of 

the Human papilloma virus (HPV) from one compartment to another. The transmission of Cervical cancer 

within the body is related with the spatial distribution of the high risk Human papillomavirus (consisting of viral 

type that may lead to cervical cancer). For example, cervical cancer is partially attributed to the mobility of high 

risk Human papilloma virus from one cell to the other which increases the rate of interaction and expose target 

cells to the virus which causes cervical cancer. The understandings on movement are hardly explored to explain 

the connection between the cervical cancer infection and the movement of high risk Human papilloma virus [6]. 
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II. The model 
 

 

 
Figure 1: Within-Host Model flow diagram 
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