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Objective:
Encourage engaging a statistician early to 
consider design options, leveraging all available 
information to improve design efficiency. 
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The Study Process
(From a Statistician’s Perspective)







The Statistician’s Role



Notable quotes

“Alone we can do so little; 
together we can do so much.”

Helen Keller, American author, 
disability and political activist, 

1880 – 1968

“It was like that when I got here.”

Homer Simpson, animated family-
man, 1989 – …

“The best thing about being a 
statistician is that you get to play in 

everyone’s backyard”

John Tukey, American statistician, 
1915 – 2000



A Protocol Team
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Regulatory Destination vs Statistical Path

Regulatory Affairs: 
We must go to Paris

Statistician: 
Let’s fly there

Sponsor: 
That sounds expensive

$$$



Variability and Efficiency



Bayesian Thinking
A Sidestep



Degree of Belief



Assessing Risk



Probable Cause



David Hume

Thomas Bayes

Early History
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Innovative Design 
Features
Adaptive By Design



Stratified Designs
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Enrichment Designs



Elicited Marginal Probabilities Efficacy level Toxicity Level

Dose Level 1 2 3 4 1 2 3 4

1 0.4 0.3 0.2 0.1 0.4 0.3 0.2 0.1

2 0.2 0.25 0.25 0.3 0.2 0.25 0.25 0.3

3 0.1 0.2 0.3 0.4 0.1 0.2 0.3 0.4

Adaptive Randomization

Survey of SMEs
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Adaptive By Design: Sample Size Re-Estimation

Initial sample size
+
Maximum 
possible
Sample size Analysis: Is study still as 

likely to succeed under 
initial sample size?

Increase sample size 
to retain possibility 
of success



Innovative Design 
Features

Baskets and Umbrellas



Traditional Designs

https://www.bhdsyndrome.org/forum/bhd-research-blog/genetic-sequencing-approaches-to-cancer-clinical-trials/



https://www.bhdsyndrome.org/forum/bhd-research-blog/genetic-sequencing-approaches-to-cancer-clinical-trials/

Basket Designs



https://www.bhdsyndrome.org/forum/bhd-research-blog/genetic-sequencing-approaches-to-cancer-clinical-trials/

Umbrella Designs



Innovative Design 
Features

Platform Trials



Traditional Stratified Design
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• Study all populations from the beginning
• May drop under-performing treatment
• May narrow the target population by enrichment
• Confirm or change sample size at interim(s)



Master Protocol

Pancreatic Cancer 
Master Protocol

Appendix A

Treatment A

Eligibility 1, 2, 3, …

Appendix B

Treatment B

Eligibility 1, 2, 3, …

Appendix C

Treatment C

Eligibility 1, 2, 3, …

Master Protocol
• Eligibility criteria that persist across all appendices
• Randomization
• Common objectives, endpoints, hypotheses across all appendices
Appendices
• Study elements unique to the population
• Additional eligibility criteria
• Changes in SOC



Sample Enrolment: 3 appendices
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Master Protocol

• Maximum flexibility
• Start small, expand as evidence accumulates
• Successful appendices can be expanded to a phase 3
• Bayesian methods may increase efficiency

• Combine SOC arms (“borrow” across appendices) at each analysis to reduce variability
• Combine Tx arms (“borrow” across appendices) at each analysis to reduce variability
• Leverage historic data to reduce initial sample sizes

• Can adopt changes in SOC as appendices are implemented





Innovative Design 
Features

Historic (External) Data



Using Historic Data



A Protocol Team

Scientist

Medical Doctor Product Expert

Clinical Operations

Regulatory Affairs

Statistician



THANK YOU

Contact
E: info@mcdougallscientific.com
W: www.mcdougallscientific.com

MCDOUGALL SCIENTIFIC

Prepared by :
McDougall Scientific


