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Abstract
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Modeling methods for estimating HIV
incidence: a mathematical review

Estimating HIV incidence is crudal for monitoring the epidemiology of this infection, planning screening and
intervention campaigns, and evaluating the effectiveness of contral measures. However, owing to the long and
variable period from HIV infection to the development of AIDS and the introduction of highly active antiretroviral
therapy, accurate incidence estimation remains a major challenge. Numerous estimation methods have been
proposed in epidemiological modeling studies, and here we review commonly-used methods for estimation of HIV
incidence. We review the essential data required for estimation along with the advantages and disadvantages,
mathematical structures and likelihood derivations of these methods. The methods include the classical
back-calculation method, the method based on CD4+ T-cell depletion, the use of HV case reporting data, the use of
cohort study data, the use of serial or cross-sectional prevalence data, and biomarker approach. By outlining the
mechanistic features of each method, we provide guidance for planning incidence estimation efforts, which may
depend on national or regional factors as well as the availability of epidemiological or laboratory datasets.
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