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ABSTRACT:

Background:

Bayesian methods are often claimed to be robust to optional stopping via stopping rule irrelevance under the
likelihood principle. However, recent work distinguishes between invariance of the posterior, its calibration, and
the frequentist properties of downstream decision rules [1]. While well understood in principle, the implications
for Bayesian logistic regression remain underexplored. In practice, such models are widely used in adaptive
designs with interim monitoring, where posterior quantities drive decisions with potential regulatory
consequences.

In this work, we move beyond the well-known invariance of the posterior and provide a systematic analysis of
how optional stopping impacts decision-making behavior in Bayesian logistic regression, identifying
mechanisms that are not captured by existing theoretical results.

Methods:

We study sequential Bayesian logistic regression under data-dependent stopping rules. We characterize
conditions for stopping rule irrelevance across strongly informative, weakly informative, and invariant priors,
focusing on treatment effects (e.g., odds ratios). We then evaluate decision-level operating characteristics
induced by common rules (posterior probability thresholds, Bayes factors). Simulation studies span a range of
binary outcome scenarios, effect sizes, priors, and realistic sample sizes. Metrics include early stopping
frequency, bias at stopping, posterior calibration, and type I error analogs. A real-world feline diabetes trial
(velagliflozin vs insulin) illustrates the findings in a regulatory-relevant context [2].

Results:

Simulation results confirm that posterior distributions from Bayesian logistic regression posteriors remain well
calibrated conditional on the observed data, irrespective of optional stopping. However, decision rules based on
fixed posterior probability thresholds exhibit strong sensitivity to sequential monitoring. This sensitivity effect is
amplified in logistic regression relative to normal-means models, due to early random imbalances producing
large log-odds updates. Weakly informative and heavy-tailed priors substantially increase premature stopping
and effect size exaggeration, even when posterior inference remains internally coherent. These phenomena
persist across realistic sample sizes and event (responder) rates typical of confirmatory and exploratory trials.

Conclusions:

Optional stopping is not intrinsically problematic for Bayesian logistic regression. However, translating posterior
quantities into decision rules without operating characteristic evaluation can lead to undesirable long-run
behavior. Our results demonstrate that, despite posterior robustness, logistic regression combined with realistic
decision rules can exhibit systematic and practically relevant distortions under optional stopping—a gap not
addressed by current theory. For regulatory applications, robust design requires prespecification of priors,
stopping rules, and decision thresholds, supported by simulation. This work clarifies common misconceptions
and provides practical guidance for regulatory-aligned Bayesian trial design.
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