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Keynote: Using mathematical modeling to understand and treat periodic hematological disease

There are a range of fascinating periodic hematological diseases in humans. These are characterized by oscillations in the
numbers of one or more blood cell types (white blood cells, red blood cells, or platelets) with periods ranging from days to
months. Extensive mathematical modeling efforts over the past 30 years have yielded progressively more detailed models
for the regulation of blood cell production that now allow us, in some instances, to pinpoint the location of the dynamic
defects that lead to there periodic hematological diseases. All of the defects that have been identified have been associated,
in one way or another, with derangements of cellular death mechanisms (apoptosis) and have given rise to supercritical Hopf
bifurcations. In this talk T will discuss three of these: cyclical neutropenia, periodic leukemia, and cyclical thrombocytopenia.
In the case of cyclical neutropenia the mathematical modeling has actually offered insight into how the clinical symptoms
can be brought under control (though not eliminated).




