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What is the Methodological Question Being Addressed Do meta-analytic approaches and
pooled analyses have utility in the prediction of effect size to navigate well-known challenges in
reproducibility when advancing a Clinical Development Program from Phase 2 to Phase 3? Repeated
demonstration of effect size from multiple independent pilot studies may provide a reasonable
basis for statistical power calculations, despite small sample size.

Introduction Posttraumatic stress disorder (PTSD) substantially impacts daily functioning and
lacks sufficient treatment options. Populations with significant exposure to developmental trauma
and adverse childhood experiences are at a significantly higher risk of developing PTSD. As an
adjunct to therapy, 3,4-methylenedioxymethamphetamine (MDMA) has received Breakthrough
Therapy Designation from FDA for treatment of PTSD, irrespective of cause and chronicity. Here we
report the findings of the first randomized, double-blind, Phase 3 trial (MAPP1) assessing the PTSD
treatment efficacy and safety of 3 sessions with a flexible dose of MDMA or placebo administered
under direct observation to participants with severe PTSD (N=100) as an adjunct to therapy, as an
example of a trial design informed by predictions from a Bayesian pooled effect size estimate.

Methods Bayesian methods of simply pooled effect size estimates are prone to Simpson’s paradox
due to the underlying assumption of homogeneity across studies. Early pilot Phase 2 trials
supported repeated observations of a large effect size (1 or greater, corrected for control). The
MAPP1 trial was conservatively powered using a 30% reduction from the effect size estimated with
Bayesian methods. To ensure homogeneity across groups, strict bias minimization procedures were
implemented and followed throughout the study and in analysis. The primary analysis followed a de
jure estimand and controlled for baseline disease severity and dissociative subtype of PTSD.
Investigative site was included as a fixed effect. Sensitivity analyses included a de facto estimand
and a covariate for COVID impact.

Results Change in PTSD symptoms were statistically very persuasive on both the de jure and de
facto estimands, and demonstrated a large effect size. Change in functional impairment associated
with PTSD was also significant. No impact of the COVID pandemic was found based on a covariate
analysis. Investigative site and baseline disease severity did not impact results. Dissociative
subtype of PTSD was a significant covariate and performed at least as well as the non-dissociative
counterparts.

Conclusion Findings from the Phase 3 trial outperformed Bayesian effect size estimates by 14%,
indicating the true effect was somewhere between the effect sizes observed in individual pilot
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studies and the Bayesian effect size. Although a 30% reduction is recommended from a Bayesian
effect size to account for Simpson’s paradox, when sufficient attention is given to bias minimization
and controlling as many possible sources of heterogeneity as possible, it appears that small pilot
studies have predictive utility in estimating effect size of adequate and well-controlled Phase 3
trials.
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