
COLLOQUIUM

From Drug Action to Disease Spread:

Multiscale Models of Viral Infection and Treatment

Speaker: Dr. Libin Rong

Affiliation: University of Florida

Abstract

Viral infection and antiviral therapy involve processes operating across multiple biological
and temporal scales, from drug action and intracellular viral replication to within-host dy-
namics and transmission between hosts. Mathematical models that connect these scales can
reveal mechanisms that are difficult to identify from single-scale models alone. In this talk,
I will discuss examples involving HIV, hepatitis C virus (HCV), and SARS-CoV-2. These
models link pharmacokinetics and pharmacodynamics to HIV treatment and resistance, in-
tracellular viral replication to HCV kinetics under therapy, and within-host SARS-CoV-2
dynamics to population-level transmission. These examples illustrate how multiscale model-
ing, combined with data and mathematical analysis, can improve our understanding of viral
infection and help evaluate treatment strategies.
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