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ABSTRACT: The WIRE trial (ClinicalTrials.gov: NCT03741426) is a Phase II, multi-arm, multi-stage, non-
randomised platform trial evaluating novel treatment strategies in operable renal cell carcinoma. Like many
modern adaptive oncology trials, WIRE uses a hybrid design, where Bayesian posterior and predictive
probabilities guide efficacy and futility decisions at interim analyses, but a conventional frequentist test (an
exact binomial test) is retained at the final analysis. This compromise, motivated by regulatory concerns over
frequentist operating characteristics, sacrifices many of the benefits of a fully Bayesian approach, such as
coherent probabilistic inference, formal incorporation of prior information, and a richer characterisation of trial
success. With the FDA's January 2026 draft guidance signalling regulatory openness to Bayesian methods, the
practical question facing industry biostatisticians is no longer whether fully Bayesian designs are acceptable,
but how to transition existing hybrid designs into fully Bayesian ones while preserving the operating
characteristics that made the hybrid design acceptable in the first place.

We present the transformation of WIRE into a fully Bayesian framework. The frequentist final analysis is
replaced by a posterior probability rule against a threshold calibrated to match the hybrid design's frequentist
behaviour, while the existing Bayesian interim rules are retained. We evaluate the resulting design using
assurance and Bayesian type I error alongside conventional frequentist power, type I error, and Expected
Sample Size (ESS), under two design levers a trialist must choose: the variance of the design priors used to
characterise plausible true response rates, and the distribution of the total per-arm sample size across the
trial's recruitment stages (e.g., 33%/33%/33% versus 70%/15%/15%). The framework is general and applies
to any hybrid multi-arm, multi-stage adaptive trial with binary endpoints.

The fully Bayesian framework matched the power and type I error of the original hybrid design exactly,
addressing the central regulatory concern. The Bayesian type I error was consistently and substantially lower
than its frequentist counterpart across all prior variance levels, providing stronger control of false positives.
More balanced allocation configurations consistently yielded lower ESS and higher assurance, identifying a
concrete, generalisable design lever for improving trial efficiency.

The presentation will walk through the practical workflow of converting a hybrid trial into a fully Bayesian one,
from specifying decision rules and calibrating thresholds, to interpreting Bayesian operating characteristics, to
choosing among allocation configurations. Attendees will leave with a transferable framework, a clear sense of
when fully Bayesian designs add value over hybrid ones, and an applied case study of how Bayesian
methodology can satisfy regulatory expectations in industry-sponsored trials. Together with the FDA's recent
draft guidance on Bayesian methods, this work supports a practical, regulator-compatible path toward more
coherent Bayesian clinical trial design.
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