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We consider the problem of modeling disease progression from historical clinical databases, and will discuss the issue of
what mathematical model types are most appropriate for describing disease progression. The ultimate objective of this
modeling is to provide a basis for stratifying patients into groups with clearly distinguishable prognoses or suitability
for different treatment strategies, on the basis of clinical variables measured over time. To account for the underlying
physiology, models must describe the temporal behavior of several biomarkers and the relationships among them, in
a way that has a clear clinical interpretation. Practically important aspects of this problem include the complicated,
mixed structure of clinical databases, strong censoring along the time axis, and the prevalence of missing data and other
anomalies. We will examine these issues in detail and describe the results of an analysis of liver disease progression
from the National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK) liver transplant database. From
a set of quantitative clinical values measured during the first year after transplantation, a model of long-term survival
was developed. This model identifies a subset of patients at particularly high risk for loss of the transplanted organ or
death. (Received August 25, 2005)



