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ObjectivesAims:

This research project aims to facilitate the application of adaptive designs to mental health trials on complex intervention. We focus on the setting of individual patient randomized trials where clustering arises only in the intervention arm post-randomization. This design is known as a partially nested design in the literature, where the methodology work had focused on fixed trial setting.

Objective 1: Scoping review on adaptive designs for linear mixed effect models

We have reviewed the literature on group sequential designs, sample size re-estimation and multi-arm multi-stage design that have considered linear mixed effect models. Most of the relevant papers focus on repeated measurements or clusters randomized trials where a linear mixed model is used for the analysis. The considered models are different to the linear mixed effect models for partially nested design. Nevertheless, it implies that these existing adaptive design frameworks can be extended for the application to partially nested design accordingly.

Objective 2: A proof-of-concept simulation study

Focus on a single cross-sectional endpoint, the methodological exploration on group sequential design and sample size re-estimation demonstrated favourable evidence for using adaptive partially nested designs in some mental health trials settings. We consider different estimation methods (MLE vs REML) and two respective settings where i) all clusters have half the planned number of individual data and ii) half the clusters have all the planned number of individual data, when an interim analysis is conducted. The proof-of-concept simulation studies highlight the efficient error control for both group-sequential and sample size re-estimation designs. This propagates the applicability of these designs in real life trials leading to potential savings in terms of cost and time. 

We will focus on checking the feasibility and applicability of adaptive designs through proof-of-concept studies particularly for individual patient randomized trials where (partial) clustering arises post-randomization.This design is known as a partially nested design.In addition, the project will host a workshop to Objective 3: Rraise awareness of trialists and methodologistson issues related to adaptive/ complex trial designs . 


This would cover disseminating the findings of the study and share the experience and learnings of senior trial statisticians with experience of designing, running and analysing trials with adaptive designs. The key tasks for this study include conducting:
A proof-of-concept study: Group sequential designs for mental health trials
1. A scoping review: sample size re-estimation and multi-arm multi-stage designs for mental health studies
2. Workshop on designs for mental health studies




Achievements:

The methodological exploration demonstrated favourable evidence for using adaptive designs in mental health trial with post-randomisation clustering. The scoping review and proof-of concept simulation studies both highlight the efficient error control for both group-sequential and sample size re-estimation designs. This propagates the applicability of these designs in real life trials leading to potential savings in terms of cost and time. We are currently in the process of developing a manuscript that will be submitted to a peer-reviewed journal for publication. The codes will be made available when the manuscripts are available through publication. We are also planning to develop an R- Shiny platform for the ease of implementing the proposed ideas.


We held a workshopthe “Innovative Trial Designs for Complex Interventions  inWorkshop” in King’s College London on 12th March , 2025. to We disseminated the project findings from the study , and promoted the use of adaptive/ complex trial designs and held a panel discussion for early to mid-career trial statisticians to raise questions about trial designs. Senior trial statisticians who have had a panel (invited talks) with a rich experience in designing trials with adaptive designs were invited to present talks and be discussants to help guide statisticians to design themanswer questions from attendees. The talks included the following topics:

1. Partially nested adaptive designs for trials of complex interventions
2. Opportunities and challenges in trial design and conduct
3. Practical Challenges in Funding and Conducting Adaptive Trials

Topic 1 provided insights into designing a trial with adaptive design and the methodological considerations one might need to take into account. Topics 2 and 3 provided a great overview of the practical challenges and considerations to be kept in mind while designing a trial with adaptive designs from first hand experiences of the experts, thus giving a holistic overview of conducting an adaptive design trial.

The half day in-person workshop was attended by ____ 61 people from over 18 Institutions, who are either trial statisticians from different UKCRC Registered Clinical Trials Units and or methodology researchers at universities, with a couples of junior health and care professionals who are interested in the topics from the TMRP working groups. The event was very educative and engaging. Participants who received travel subsidy were grateful for the support. While the first session (topic 1) of this workshop provided insights into designing a trial with adaptive design and the methodological considerations one might need to take into account; on the other hand, the second session of the workshop (topics 2, 3) provided a great overview of the practical challenges and considerations to be kept in mind while designing a trial with adaptive designs from first hand experiences of the experts, thus giving a holistic overview of conducting an adaptive design trial.



Next Steps:

1. We are preparing a manuscript for dissemination of our findingssubmission to a peer-reviewed journal. In addition to that, wWe will be buildingplan to build an R shiny app for ease of designing an adaptive design for partially nested designs.
2. We have not explored multi-arm multi-stage designs for partially nested trials. We also have not explored partially nested trials with repeated measurements. We plan to seek further funding to conduct methodology Further study exploration on these is required to explore several other aspects of adaptive designs in the context of partially nested trials. 
3. We plan to gather feedback on the applicability of these designs from health and care professionals who are also trialists. 
