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Many cancers require extended, multi-stage treatments which may span sev-
eral years. Hormonal therapies, such as tamoxifen, are prescribed for 5-10 years.
Effective cancer treatment must balance tumor reduction against the preserva-
tion of healthy cells, while patient adherence and variable responses to treat-
ment and drug regimens introduce significant uncertainties.Cancer treatment
is a multi-player framework in which the efficacy requires cooperation between
physicians and patients. Patient adherence is critical for treatment success, re-
ducing recurrence, and improving survival. Evidence from scientific research
highlights the challenges and importance of adherence in specific cancer types.
Studies show that non-adherence to hormonal therapy significantly increased
the risk of recurrence and mortality in breast cancer patients.

This paper proposes a robust control framework that integrates H2−H∞ op-
timal control and non-cooperative differential games (NCDG) to develop adap-
tive, patient-centered treatment strategies. By modeling tumor and healthy cell
populations within a nonlinear stochastic system and using a control input for
hormone therapy and external disturbance to capture patient-specific adherence
uncertainty, one can derive a feedback law that minimizes worst-case treatment
impacts. While H2 performance index evaluates the transition behavior of the
system, H∞ performance index can measure the robustness of system against
the external uncertainties.
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