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Numerical study of the mathematical model of the evolution of drug
resistance during cancer chemotherapy with the least squares
support vector machine approach
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Abstract: Tumor resistance to chemotherapy and targeted drugs is one of the main factors of treatment
failure. Experimental evidence in recent years shows that the progression of cancer cells to drug resistance
does not have to happen by chance, but may be caused by the treatment itself. In this regard, understand-
ing the clinical consequences of resistance caused by treatment in the process of chemotherapy helps to
develop appropriate solutions. In this paper, to investigate this issue, we first introduce the general mathe-
matical model of drug resistance in the chemotherapy process in the form of a device of nonlinear ordinary
differential equations. Then we perform the numerical simulation of the dynamic behavior of the model in
three different cases using the least squares support vector machine approach. In this study, the effects of
three drugs with different drug resistance induction coefficients are considered. Finally, we will examine
the results of these simulations according to the type of drug prescribed in tumor growth control.

Keywords: Chemotherapy, Cancer, Ordinary Differential Equations, Least Squares Support Vector
Machine approach.
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