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Abstract:

Chronic kidney failure is a widespread disease and on the increase. The management of renal
anemia - a common side effect of this disease - poses major challenges on the treatment,
because of its complexity and severity. A comprehensive model for erythropoiesis - the
process by which red blood cells are produced - was developed. The core of the model
consists of several coupled structured population equations for the different cell populations
considered. The numerical approximation for the hyperbolic PDEs is based on semigroup
theory, respectively on the theory of abstract Cauchy problems. The system state is
approximated by system states of high order differential equations on finite dimensional
subspaces of the state space of the original system. The construction of the finite dimensional
subspaces involves Legendre polynomials. The model is adapted to individuals by using a
standard least-squares cost-functional to asses certain parameters. A low approximation
dimension suffices to obtain accurate numerical solutions and estimates for the parameters.
The gathered information is used to test different anemia treatment strategies for
applicability.
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