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Abstract

Mixture priors have been proposed for borrowing information from external data sources to
complement the analysis of clinical trial data. A mixture prior is constructed by combining two
distributions, a vague prior expressing no effect and an informative prior that reflects the observed
effect in the external data sources. The mixing weight can be pre-specified, which often involves a
tipping point analysis to assess the robustness of the findings relative to the chosen weight.
Alternatively, the weight could be estimated from the data based on the similarity between the external
and current data, as recently suggested through self-adaptive mixture priors. In this study, we propose
a comprehensive dynamic mixture prior approach. The informative prior is derived from external data
using the propensity score integrated power prior method, which accounts for baseline differences
between trial participants and those from external sources. To address the potential subjectivity in pre-
specifying the mixture weight, a data-driven approach is proposed based on the posterior predictive
probability of observing the current data given the external data; this method employs a class of
arctangent elastic functions to adaptively adjust the mixture weight. The properties of our approach are
examined through numerical simulations. Furthermore, the proposed approach is illustrated in a phase
Il randomized controlled trial, where the control arm is augmented with real-world data. Our simulation
study shows that the proposed method exhibits desirable operating characteristics allowing for
adaptive information borrowing while effectively managing baseline and outcome differences.



