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Predictive medicine has been proposed as the new frontier of cancer treatment,
which envisages the creation of digital twins of actual patients, on whom to opti-
mize treatment, evaluate potential therapeutic plans, and benchmark clinical per-
formance. Unfortunately, individual-level patient data with which to calibrate such
a clone is difficult to obtain, especially due to privacy concerns. In contrast, it is
relatively easier to obtain data averaged across individuals from preclinical or clin-
ical trials. In this talk, I will discuss creating digital twins from such macroscopic
data, using prostate cancer as an example. In the first half of the talk, I will present
our novel approach, Standing Variations Modeling [2], which employs mechanistic
ODE models to explain the limited clinical success of Sipuleucel-T, the first live cell
vaccine approved for patients with advanced prostate cancer. This method exploits
the inestimability of model parameters to capture heterogeneity in a deterministic
model. Posterior distributions on parameters critical to tumor growth and to the
resultant immune response are obtained via sample importance resampling using
macroscopic experimental data. Sampling from these distributions allows us to rep-
resent heterogeneity, both at the level of the tumor cells and the individual (mouse)
being treated. Our model simulations explain the limited success of sipuleucel-T
observed in practice, and predict an optimal combination regime that maximizes
predicted efficacy. Time permitting, I will also present an adaptation of this method
to create digital twins for prostate cancer patients treated with androgen depriva-
tion, and discuss how these twins may inform clinical decisions.
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