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Abstract: The ability to accurately predict the response of tumors to therapy, and then use this
information to optimize treatment on an individual patient basis, would dramatically transform
oncology. In an attempt to move in this direction, we have developed a clinical-mathematical
framework that integrates quantitative magnetic resonance imaging (MRI) data into mechanism-
based mathematical models to predict the response of locally advanced breast cancer to
neoadjuvant therapy. We will present our recent efforts on this topic and then discuss how these
methods can be extended to enable patient-specific simulations of treatment response to a range of
therapeutic regimens, thereby providing a pathway for optimizing therapy on a patient-specific basis.
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