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ABSTRACT: Regulatory agencies traditionally rely on the two-trials rule, which requires that at least two
independent pivotal studies demonstrate efficacy at the one-sided significance level of a = 0.025 before a drug
can receive approval. However, this rule has been criticised for being overly stringent, particularly when
otherwise promising interventions are rejected because one study narrowly fails to achieve statistical
significance. In addition, p-values provide only an indirect measure of evidence against the null hypothesis. To
address these limitations, we introduce a hybrid evidence-synthesis framework that bridges frequentist and
Bayesian paradigms. One-sided p-values from two studies are transformed into corresponding Z-scores, which
are evaluated under competing null and alternative models corresponding to absence and presence of efficacy,
respectively, as well as under different prior specifications on the effect. This formulation enables the
computation of Bayes factors, providing a direct quantification of evidence in favour of efficacy. Moreover,
Bayes factors can in turn be expressed as combined p-values, which enables the comparison of Bayesian and
frequentist evidence-synthesis approaches.

Specifically, we propose the Optimal Bayes Procedure (OBP), a novel method for combining evidence from two
pivotal studies. The OBP defines its rejection region, the combinations of p-values that would result in the
method rejecting the drug, by selecting the Bayes factor threshold that exactly controls the overall type-I error
rate at a pre-specified level. The obtained threshold corresponds to the lower bound on the evidence required
to declare success: the minimum Bayes factor. We compare the OBP with established frequentist p-value
combination approaches — the two-trials rule, Edgington's, Held's, and Stouffer's methods — with respect to
overall and partial type-I error control, project-wise power, and combined p-values. While the OBP performs
best in terms of project-wise power due to its adaptability to multiple scenarios, Edgington's method emerges
as a particularly attractive alternative, closely approximating the OBP’s minimum Bayes factor while achieving
high project-wise power and only moderate inflation of its partial type-I error, while offering a simpler
approach. The strength of the OBP lies in its integration of frequentist and Bayesian perspectives, thereby
enabling regulatory agencies to make more informed and rigorous assessments of intervention efficacy.
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