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Abstract

A virologic marker, the number of HIV RNA copies or viral load, is currently used to eval-
uate antiretroviral (ARV) therapies in AIDS clinical trials. This marker can be used to assess
the antiviral potency of therapies, but may be easily affected by clinical factors such as drug ex-
posures and drug resistance as well as baseline characteristics during the long-term treatment
evaluation process. HIV dynamic studies have significantly contributed to the understanding
of HIV pathogenesis and ARV treatment strategies. Viral dynamic models can be formu-
lated through differential equations, but there has been only limited development of statistical
methodologies for estimating such models or assessing their agreement with observed data.
This talk develops a mechanism-based nonlinear differential equation models for characteriz-
ing long-term viral dynamics with ARV therapy. In this model we not only incorporate clinical
factors, but also baseline covariate into a function of treatment efficacy. A Bayesian nonlin-
ear mixed-effects modeling approach is investigated with application to an AIDS clinical trial
study. The effects of confounding interaction of clinical factors with covariate-based models
are compared using the Deviance Information Criteria (DIC), designed from complex hierar-
chical model settings. Relationships between baseline covariate combined with confounding
clinical factors and drug efficacy are explored. In addition, we compared models incorporat-
ing each of four baseline covariates through DIC and some interesting findings are presented.
Our results suggest that modeling HIV dynamics and virologic responses with consideration
of time-varying clinical factors as well as baseline characteristics may play an important role
in understanding HIV pathogenesis, designing new treatment strategies for long-term care of
AIDS patients.
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