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Abstract

From Design to Estimand: Stratification, Precision, and Randomisation-Based Inference
(Speaker: Diane Uschner)

Randomisation is the cornerstone of causal inference in clinical trials, but the choice of restricted
randomisation scheme—particularly stratification—is often oversimplified in analytical practice. This
presentation addresses the critical methodological link between controlling covariate imbalance at the
design stage and ensuring valid quantification of uncertainty during analysis. We will first explore the
practical implications of stratification, demonstrating how the proper inclusion of important prognostic
covariates improves precision and bias control, while cautioning against the risks associated with
omitting a key covariate or the pitfalls of over-stratification, which can complicate logistics and reduce
efficiency. We then connect stratification directly to the modern concept of the target estimand,
examining how the defined stratum-specific effects influence the overall treatment effect being
estimated. Crucially, we will discuss how the stratification variables and the trial's target population
relate to the generalisability and transportability of the treatment effect to the broader patient
community. Finally, we provide principled guidance on performing Randomisation-Based Inference
(RBI). We will detail practical approaches for incorporating stratum information into the RBI framework
(e.g., in the construction of the reference set for randomisation tests) to ensure the analytical method
respects the design restrictions. This yields valid p-values and confidence intervals that accurately
reflect the restricted sampling space, offering a robust, model-free pathway to align trial design and
statistical inference.

How the Chosen Randomisation Method Affects the Individual Clinical Trial Participant
(Speaker: Johannes Krisam)

Randomisation is fundamental to clinical trials, yet its impact on participants is often overlooked.
Stemming from the need of proper informed consent, informational material such as videos have been
created by health authorities, which aim at bringing the concept of randomisation to the trial participant.
These instructional materials simplify the randomisation process by equating it to "a fair coin flip" -
suggesting equal probability of assignment to each treatment arm, and state that randomisation is
applied in order to ensure that the allocation is not predictable. In this session we will dive into
Permuted Block randomisation, the most common form of randomisation applied in clinical trials and
see how closely that method comes to fulfilling what the participant-facing materials promise regarding
a "coin flip" allocation and unpredictability of randomisation. We will review and evaluate the class of
so-called Maximum Tolerated Imbalance (MTI) randomisation methods, that are currently under-used
in clinical trials, by means of their conditional allocation probabilities. We will derive performance
characteristics which measure the randomness/fairness of both block-based and MTI procedures,
showing that MTI methods represent a more ethical and unbiased approach to randomisation in clinical
trials. Additionally, we will review the regulatory landscape to assess the feasibility of implementing
these alternative randomisation strategies and offer concrete suggestions on which method to choose
based on the trial design.

Designing Master Protocol Trials for Single-Arm Studies (Speaker: Peter Jacko)



In this talk we propose and examine randomisation and allocation procedures in master protocol trials
where each subtrial is performed as a single-arm study, which is motivated mainly by rare diseases.
The subtrial analysis is done by comparing the single-arm observations data to prespecified historical
rates without using data from any other study in the master protocol trial. The objective of this paper is
to examine relevant options for participant allocation procedures in a variety of patterns in which the
subtrials enter the master protocol trial, such as umbrella, platform and perpetual patterns. Our
simulation study shows that our proposed allocation procedures using the predictive probability of
current study success may bring substantial efficiency gains in the master protocol trial, making a
clever allocation of the in-trial participants to achieve study success declarations sooner, benefiting the
out-of-trial population.

This is joint work with Guenter Heimann and Tom Parke.

Covariate-Adjusted Response-Adaptive Designs for Semiparametric Survival Models (Speaker:
Ayon Mukherjee)

Covariate-adjusted response adaptive (CARA) designs aim to increase the likelihood that patients in a
clinical trial receive the superior treatment based on their individual covariate profiles. While recent
research on CARA designs often relies on parametric assumptions about patient responses, this limits
their practical application in real-world clinical settings. Although Sverdlov et al. (2013) demonstrated
that CARA designs based on the exponential model can yield valid inference when the final analysis
uses the appropriate accelerated failure time (AFT) model, most survival trials do not utilise the AFT
model as their primary analysis. This presentation introduces the proposed innovative CARA design
methodologies that do not depend on specific distributional assumptions for survival outcomes;
instead, they rely solely on the proportional hazard assumption between treatment arms. To address
multiple trial objectives, these designs employ an optimal allocation strategy. Patients are randomised
using covariate-adjusted doubly adaptive biased coin and efficient-randomised adaptive designs to
achieve expected allocation targets, which are derived as functions of Cox regression coefficients
updated sequentially with each participant. The advantages of these approaches will be illustrated
using extensive simulation studies evaluating their operating characteristics, and the session will
conclude by showcasing the practical implementation of these designs through the re-design of an
actual confirmatory clinical trial.



