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Developing drugs for treating rare diseases has faced various challenges in clinical trials regarding regulatory approval
because of the small populations studied. Several controversial issues arise during therapeutic effect evaluation in regulatory
decision-making; the only solution to these challenges is conducting confirmatory randomized controlled trials. The
"Pharmaceutical and Medical Device Act" in Japan designates a drug/medical device/regenerative medical product as an
orphan when it satisfies the following criteria: (i) used for diseases for which the number of target patients in Japan is less
than 50,000; (ii) those with a particularly high medical need, such as serious diseases for which there is no appropriate
alternative treatment is available or expected to be significantly more effective or safer than existing treatments, and (iii) a
rationale for treating the target disease along with an appropriate development plan. There are three main new drug application
(NDA) strategies in Japan: the sponsor conducts (1) a multi-regional confirmatory (phase 3) trial, (2) an exploratory trial in
Japan and overseas confirmatory trial without Japanese patients; and (3) only a single-arm (or randomized controlled) trial
with a limited sample size in Japan. For strategy 3, sponsors often conduct small clinical trials with a limited sample size
based on the feasibility of patient enrollment in Japan. As frequentist hypothesis testing does not have the desired power to
detect therapeutic effects in such trials, reaching agreement on the requirements for regulatory approval before beginning the
trials is difficult. The Bayesian approach is a potential alternative, but the basic principle for its use in registration trials has
not been adequately discussed in Japan. In this study, we examined common regulatory issues and clinical trials in which the
Bayesian approach is likely to be used and written the paper that presents our perspectives based on discussions at invited

workshops among academia, industry, and regulatory experts held in December 2020.



