
Modeling The Spatiotemporal Distribution 
Of HIV Infection In The Brain 

In standard clinical practice, only 
plasma viral load and CD4 counts are 
measured to keep track of disease 
status and progression in Human Im-
munodeficiency Virus (HIV)-infected 
individuals. However, viruses reside in 
the brain, causing neurocognitive disor-
ders and an obstacle to a cure, despite 

virus control in plasma with antiretroviral therapy. There-
fore, tracking the virus distribution across different brain 
compartments is essential for disease management in 
HIV-infected individuals. In this study, we first performed 
a correlation network analysis of RNA in the brain with 
plasma and CSF (Cerebrospinal fluid) to identify whether 
plasma or CSF viral loads can infer the viral burden in 
the brain. Secondly, we performed a correlation net-
work analysis of viral RNA among different brain regions 
to identify the brain’s essential regions related to viral 
burden within the brain. Thirdly, we built a mathemati-
cal model that explains the spatiotemporal distribution 
of HIV in the brain using the essential brain regions ob-
tained from our correlation analysis. Our model was vali-
dated using data collected from the brain of the simian 
immunodeficiency virus (SIV)-infected macaques. We 
analyzed the model and performed parameter sensitivity 
to get insights into the distribution and replication of HIV 
throughout the different brain regions.
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