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Abstract

Interim analyses are key decision points in adaptive clinical trials; yet, determining when sufficient
information has accrued to justify an interim inspection remains challenging. This is particularly true in
longitudinal settings, where missing data are inevitable due to ongoing recruitment and data accrual.

We propose a framework that leverages all available data to guide the timing of interim analyses.
Central to our approach is the concept of Equivalent Sample Size, introduced as an alternative to
Fisher information, providing a principled way to quantify and predict information growth over time.

Two practical challenges arise at the interim stage: being blinded to treatment allocations, and the
sample for estimating correlations may be small. In our framework, the Equivalent Sample Size
depends only on the number of observed missing-data patterns and a correlation estimate. Counting
missing-data patterns is straightforward, but the quality of the correlation estimate may vary depending
on whether treatment assignments are known and the amount of observed data. We therefore
investigate how these factors influence the Equivalent Sample Size — and, in turn, assess the
robustness of the framework.

Through a simulation study, we compare blinded and unblinded correlation estimates and evaluate
their bias relative to the theoretical value. We incorporate these estimates into the Equivalent Sample
Size calculation to assess the resulting bias and variability as a function of the available interim data.
The results provide practical guidance on how blinding and interim sample size affect the robustness of
information assessment and, ultimately, the timing of interim analyses.



