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Abstract

This talk presents a rigorous and practical statistical framework for forecasting and optimizing patient
enrolment in multicentre clinical trials under complex operational constraints. As a baseline, the
framework builds on a previously developed Poisson-gamma model of patient enrolment, which
accounts for heterogeneity in recruitment rates across sites and stochastic variability over time. We
extend this model to handle real-world challenges such as country-level enrolment caps and minimum
quotas, staggered site activation schedules and operational cost constraints.

Key contributions include:

Country-level process approximation: development of a novel analytical technique to approximate
country-level enrolment using aggregated Poisson-gamma processes, enabling precise predictions
even with few sites per country.

Global enrolment forecasting under constraints: development of methods to forecast global enrolment
under country-specific restrictions and quantify the Probability of Success (PoS) of meeting enrolment
targets within specified timelines.

Cost-optimal site allocation: formulation of an optimization problem to identify the cost-minimizing
allocation of sites across countries subject to constraints on timelines, PoS, and country-specific
enrolment limits; solution approaches include sequential stepwise linear programming (simplex),
exhaustive search for small dimension, and evolutionary or other metaheuristic algorithms for high-
dimensional problems.

The methodology is statistically rigorous, computationally efficient, and operationally impactful. It
empowers statisticians to design evidence-based enrolment strategies that reduce trial delays and
optimize resource allocation. Implemented as internal R-package, this technique provides a powerful
toolset for clinical and operational teams in the pharmaceutical industry, enabling data-driven, cost-
effective, and timely execution of trials. This work received 2025 RSS/PSI Award for Statistical
Excellence in the Pharmaceutical Industry.



