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Background: Mathematical modelling can give valuable insights
into the characteristic behavior of biological systems. In the
research of acute leukemias a growing body of literature
describes modelling approaches to explain the mechanistics of
hematopoietic cells with respect to the emergence of leukemic
diseases.

Methods: We analyzed a mathematical model, based on ordinary
differential equations, published by Stiehl et al. (J.R.S. Interface,
2014), to characterize acute leukemias. In the model we primarily
focused on the dependence of the duration from the first

Time (d) to 20% blasts
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Therapy effect on mitotic cells is proportional to a

cell’s proliferation rate
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proliferation of the LSC

mutation to the diagnosis of the leukemic disease (time-to- o | 2000 el

diagnosis) on leukemic stem cell's (LSC) selfrenewal and Z /\ \

proliferation rates. We simulated a healthy hematopoietic system ° f f \

and added a small amount of mutated stem cells with predefined 1@ - - [ =
proliferation (range: 0-2) and selfrenewal (range: 0-1) to the o - healthy =
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system. The development of a leukemia is observed for 2000 days o | | | | | es0 =
. . . . d100

and the time-to-diagnosis (days) is calculated for each parameter 0.87 0.89 0.91 0.93 0.95 0.97 0.99

combination. self renewal of the LSC reonl

Results: The model shows that even slowly proliferating LSC can
become a leukemia when selfrenewal is high enough. The analysis

of the time-to-diagnosis showed that LSC with high proliferation °©o 5 o 150 5 10 150 5 @ 180 5 10 15
and high selfrenewal are responsible for “fast” leukemias, i.e.,
lead to a short time between initial mutation and diagnosis, while
decreased proliferation or decreased selfrenewal leads to
“slower” leukemias.
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