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In this talk, I will introduce two modeling approaches for biomedical diseases, 
one is pathophysiology-driven modeling, and the other is data-driven modeling. 
The former is used when the pathophysiology of such a disease is well known. 
As an example, a mathematical model of atherosclerosis, based on this 
modeling approach, provides a personalized cardiovascular risk by solving a 
free boundary problem. Some interesting mathematical problems are also 
introduced by this new model to help us understand cardiovascular risk. The 
second modeling approach is used to learn the mathematical model based on 
clinical data when the pathophysiology of a particular disease is not well 
understood. I will use Alzheimer’s disease as an example to illustrate the idea of 
this modeling approach and apply it to personalized treatment studies of 
aducanumab, a recently FDA-approved Alzheimer’s medication.
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