Human papillomvirus vaccination strategy: modeling and implications
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Introduction

Model formulation

• Background
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Vaccinating girls between
ages of 9-14 is typically
recommended by WHO.
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S: Susceptible

Some countries also supply
HPV vaccines for older
women and/or boys.

MSM

• Question

V: Vaccinated

I: Infected

Results

Conclusions
• Heterosexual females and males can obtain
great benefit from vaccinating either gender.
• MSM only get minor benefit from vaccinating
heterosexual females or males.
• The best vaccination strategy is to vaccinate
MSM firstly as many as possible, then
heterosexual females, lastly heterosexual
males.
• Given a fixed vaccination coverage of MSM,
distributing the remaining vaccines to only
heterosexual females OR males leads to a
similar prevalence in the total population. This
prevalence is lower than that when vaccines
are distributed to both genders. The evener
the distribution, the higher the prevalence in
the total population.

• The influence of vaccination on prevalence

Follow-up questions
• Cost-effectiveness analysis of HPV vaccines

• Past works
(Example: only vaccinate heterosexual females: 𝜙𝑚 = 𝜙𝑀 = 0)

• The best vaccination strategy given the fixed vaccine amount v
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MSM
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• Modeling the progress of HPV infection to
HPV–associated cancers

• Our contribution
Dynamic model
HPV Vaccine
Heterosexual people +MSM

(𝑅0 is the average basic reproduction number. It represents the average number of secondary cases generated by
one infectious individual in an entirely susceptible population during his/her whole infectious period.)
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