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Summary:

Modern clinical trials increasingly demand sophisticated randomization methods to efficiently investigate
multiple treatments across diverse patient populations while adhering to stringent regulatory requirements.
This intensive one-day short course offers hands-on training in state-of-the-art restricted randomization
designs, equipping participants with the practical skills and conceptual understanding necessary for
designing and implementing robust clinical trials. We will delve into various restricted randomization
techniques, including those crucial for multi-arm and platform trials, clearly defining their mechanisms and
demonstrating their advantages over traditional methods like permuted block randomization. A substantial
part of the course will introduce Response-Adaptive Randomization (RAR) designs, focusing on their
suitable applications and, critically, current regulatory perspectives and pathways for their acceptance, while
acknowledging the time constraints for extensive hands-on simulation. Participants will gain practical
experience through computer code examples using established statistical software (e.g., randomizeR;
Incertus.jl) and case studies, empowering them to select and implement fit-for-purpose randomization
methods to achieve higher statistical efficiency and more ethical clinical trials.

Learning Objectives:
Upon completion of this course, participants will be able to:

e Evaluate and select appropriate restricted randomization methods for various trial designs,
including multi-arm and platform trials.

e Understand the practical benefits and operational challenges of advanced restricted randomization
techniques compared to standard methods such as permuted block randomization.

e Apply statistical software (e.g., randomizeR, Incertus.jl) to generate randomization sequences for
complex designs.

e Assess the suitability of Response-Adaptive Randomization (RAR) for specific clinical scenarios
and understand its methodological and regulatory nuances.

o |dentify and understand key statistical and operational complexities associated with implementing
RAR, including delayed responses and analysis issues.

e Articulate the current regulatory landscape and considerations for the implementation of advanced
randomization designs, particularly RAR, in clinical development programs.

Course Structure:
1. Introduction to Randomization: Foundations and Strategic Selection

¢ What is randomization and its scientific merits? A concise review of the fundamental principles
and the role of randomization in ensuring internal validity and minimizing bias in clinical trials.

e Overview of common randomization methods: Beyond basic concepts, this will briefly cover
common methods (e.g., simple, block, stratified block randomization) to establish a baseline.

o Strategic selection of fit-for-purpose randomization: This will delve into practical considerations
for choosing an ““optimal” randomization method for a 1:1 RCT with a fixed sample size, including
balancing treatment arms, reducing predictability, and maintaining blinding.



Connecting randomization design with statistical inference: A discussion of population-based
and randomization-based approaches to statistical inference, highlighting their implications for
analysis.

Current regulatory perspectives on randomization: A brief but explicit overview of general
regulatory expectations for randomization, setting the stage for deeper dives in later sections.

2. Advanced Restricted Randomization for Multi-Arm and Platform Trials (Core Focus)

Restricted randomization designs for multi-arm trials: This section will explicitly detail various
restricted randomization designs for multi-arm trials, covering both equal and unequal allocation
ratios.

Allocation Ratio Preserving (ARP) property: Explanation of ARP and its importance in
maintaining desired allocation ratios, particularly in multi-arm settings.

Randomization in the age of platform trials: This will be a focused sub-section detailing the
unique methodological and operational challenges of randomization within platform trials (e.g.,
shared control arms, staggered entry, treatment arms entering/leaving). Specific randomization
approaches tailored for platform trials will be discussed, providing the requested detail.

Practical implementation with software: Hands-on examples of generating restricted
randomization sequences using available software (e.g., randomizeR; Incertus.jl) will be provided,
demonstrating their application.

3. Response-Adaptive Randomization (RAR): Suitability and Regulatory Landscape (Overview)

Background and optimal applications of RAR: Discussion of clinical research studies where
RAR can offer the most net benefit, such as trials for rare and fatal diseases, phase IIb dose-
ranging studies, certain platform trial designs. The ethical considerations of maximizing patient
benefit will be highlighted.
Overview of types of RAR/CARA designs: A conceptual exploration of different types of RAR
designs (e.g., Bayesian response-adaptive randomization, covariate-adaptive response-adaptive
randomization), focusing on their principles and suitable applications. Due to the one-day format,
extensive hands-on simulation for RAR will not be covered, but key principles and challenges will
be discussed.
Regulatory considerations for RAR, including:
o FDA, EMA, and ICH guidance: Review of relevant guidelines and expectations for RAR
designs.
e Acceptance criteria: Discussion of factors influencing regulatory acceptance, such as
Type | error control, operational feasibility, and robustness.
o Pre-specification and transparency: Emphasis on the importance of clear pre-
specification in protocols and statistical analysis plans.
e Operational challenges and mitigation strategies: How to address practical hurdles in
a regulated environment.
e Case studies/examples: Brief examples of how RAR has been successfully (or
unsuccessfully) navigated through regulatory pathways.



