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ABSTRACT:

Background:

Leveraging preclinical prior information has the potential to enhance the efficiency of Phase I oncology trials if
used appropriately. Preclinical data are typically used to determine starting doses, but their potential to inform
dose escalation remains underexplored.

Methods:

A comparison of the meta-analytic predictive (MAP) prior approach and the power prior approach was
undertaken in the context of the Bayesian Logistic Regression Model (BLRM). A novel methodology to
determine the parameters of both approaches—based on external evidence of animal-human concordance—
was introduced to support transparent specification of prior exchangeability. In addition, the commonly used
escalation-with-overdose-control (EWOC) criterion was extended via an additional rule allowing less
conservative escalation when supported by data. Simulation studies based on an oncology case study were
conducted to evaluate operating characteristics.

Results:

Incorporating animal data through the flexible MAP prior provided greater robustness when concordance
between animal and human data was uncertain, whereas the power prior performed best when strong
agreement existed. The extended EWOC criterion enabled escalation efficiency without compromising patient
safety.

Conclusions:

The inclusion of preclinical information is recommended using the MAP prior with a justified specification of
prior exchangeability. However, the benefit of including animal data must be weighed against potential losses.
This framework provides practical guidance for efficient and safe design of early-phase oncology trials.
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