
European Conference on Mathematical and Theoretical Biology 2011

Krzysztof Bartoszek
Mathematical Sciences, Chalmers University of Technology and the
University of Gothenburg, Gothenburg, Sweden
e-mail: krzbar@chalmers.se
Michał Krzemiński
Institute of Mathematics Polish Academy of Sciences 00-956 Warszawa,
Poland
Department of Probability Theory and Biomathematics Faculty of Ap-
plied Mathematics and Technical Physics Gdańsk University of Tech-
nology 80-233 Gdańsk, Poland
e-mail: mkrzeminski@mif.pg.gda.pl

Markov model of cancer development – survival time
prediction

We will present a newly developed [1] Markov model of cancer development. This
is a compartmental model which allows one to separately consider different stages
of the disease’s progress. The model assumes that the distribution of waiting times
between stages is exponential with the rate depending linearly on an arbitrary num-
ber of predictors. We apply this model to a breast cancer data set of women from
the Pomerania region (1987–1992) [2]. We use the medical data in conjunction
with a modified Bloom grading system to assign patients to different states of the
Markov chain and explore what clinical predictors (which include amongst others
age, tumour size, number of infected nodes, presence of estrogen and proestrogen
receptors) best describe the state dependent transition probabilities and whether
they have detrimental effects via a regression analysis. We also explore the possi-
bility of survival time prediction under this Markov model of disease and consider
extensions of the assumption of exponentially distributed waiting times.
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