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Translating Natural History into Clinical Trial Design – lessons from Duchenne Muscular Dystrophy.   

E Mercuri, N. Goemans, J. Signorovitch, and S J. Ward, on behalf of the collaborative Trajectory Analysis 

Project (cTAP)  

Although the criticality of establishing natural history in support of drug development is widely 

understood, and an unprecedented number of rare disease communities are now collecting natural 

history data, translating natural history into clinical trial design presents new challenges.  Drug 

development in Duchenne Muscular Dystrophy exemplifies both the regulatory challenges in applying 

natural history to trial design as well as a unique collaborative approach to identifying solutions. 

The Duchenne community was prescient in collecting natural history before drugs reached clinical trials.  

Despite such foresight, the majority of clinical trials in Duchenne have failed to meet their primary 

statistical endpoints, raising key questions on trial design: Was it the right endpoint? Tested over the 

right time frame? Is the biomarker adequate? Did our drug not ‘work’?  

Furthermore, the relative wealth of Duchenne natural history itself has led regulators to surface new 

concerns: Is natural history the same in different countries, and across multiple centers? Have changes 

in medical practice impacted observed natural history? How does clinical practice differ from clinical 

trial protocols – and does it matter? 

cTAP is a consortium established to address these challenges. Forging a dynamic alliance between 

clinical experts, patient advocates and a growing number of drug developers in Duchenne, cTAP helped 

leading academics pioneer data-sharing to access advanced data science, collaboratively. 

Results: With de-identified longitudinal disease trajectories of 1300+ patients from 10,000+ clinic visits - 

the largest and most comprehensively studied data-set in Duchenne, cTAP has halved the unexplained 

variance impacting clinical trials and developed prognostic on-line tools to assist drug developers in trial 

design.  This unprecedented level of collaboration has also provided clinical experts with the ‘apples to 

apples’ statistical comparisons of their data necessary to address regulator questions on consistency of 

Natural history. 

 

 

 

 


