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On Dynamics of a Tumor-Immune Model Considering

Chemotherapy, Immunotherapy and Distributed Delay

WANG Miao, ZHANG Guo-hong

School of Mathematics and Statistic , Southwest University , Chongqing 400715, China

Abstract: In this paper, a kinetic model describing the interaction between tumor cells and the immune sys-
tem in humans has been proposed with the consideration of the effect of chemotherapy, immunotherapy,
and distribution delays on the dynamics of the system. It has been found that, as long as the effect of
chemotherapy is good enough, tumor cells will be eliminated; and if the tumors can be destroyed when the
immune cells continue to survive, it is needed to increase the intensity of immunotherapy under the premise
of good chemotherapy effect; when the intensity of immunotherapy is large and the effect of chemotherapy
is small, tumors and immune cells may coexist. At the same time, it has also been found that the introduc-
tion of distributed delays may lead to the appearance of periodic oscillation phenomena, which can explain
the recurrence of the tumors.

Key words: chemotherapy; immunotherapy; distribution delay; stability; periodic oscillation
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