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The usefulness of multi-scale models to disentangle complex cancer processes such as treat-
ment response has been widely acknowledged. However, a major barrier for multi-scale
models to predict the outcomes of therapeutic regimens in a particular patient lies in their
initialization and parameterization in order to reflect individual cancer characteristics accu-
rately. In this study we use multi-source routinely acquired measurements on a single breast
tumor, including histopathology, magnetic resonance imaging, and molecular profiling to
personalize a complex multi-scale model of breast cancer treated with chemotherapeutic
and anti-angiogenic agents. We model the dynamics of drugs in the tissue (pharmacokinet-
ics) and the corresponding e↵ects on their targets (pharmacodynamics). We implemented a
computer programme that simulates cross-sections of tumors under a randomised 12-week
therapy regime and demonstrated how the model was able to reproduce and explain the
treatment outcome of patients from a clinical trial for both responders and non-responders.
Our model-driven approach for the integration of multi-source clinical data helps to identify
the most relevant tumor features di↵erentiating treatment outcomes in each patient. Fur-
thermore, it can be used to suggest alternative regimes for non-responders with improved
outcomes, as we show by scenario simulations.
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