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The First Clinical Trial

Randomization



Bradford Hill
1948

Randomization

Blinding
Concealment of 

allocation





Probiotics

Antibiotics

Corticosteroids

Anticoagulants

Time

A conventional 
trial studies an 

intervention

Patients at risk of 
ventilator-associated 

pneumonia

Recruit until sample size reached

• Estimate primary event rate
• Specify expected treatment effect
• Calculate sample size
• Develop protocol, CRFs
• Engage sites





• A lot of work

• Expensive

• Complete – no 
legacy
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Time

A platform trial 
studies a disease 
or a population

Patients at risk of 
ventilator-associated 

pneumonia

Domain

Intervention



Terminology

Domain:  Set of alternative and competing 
interventions within a common clinical mode

Intervention:  A single treatment option within a 
domain

Regimen:  The unique combination of 
interventions within multiple domains
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- JAMA 313:1619, 2015



Primary Outcome:    All-cause mortality at 90 days 

Randomized
Embedded
Multifactorial
Adaptive
Platform TrialNCT02735707
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Antivirals

Anti-inflammatory      
agents

Heparin

Convalescent
Plasma

Hydroxychloroquine

Hydrocortisone

Moderate state

Severe state

0.5                              1.0                              1.5

Favours usual care                 Favours treatment
Bracketed figures are the number of patients randomized in each domain

Lopinavir/ritonavir
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Vitamin C

ACE2/RAS inhibitors
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4 NEJM
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Embedded in the electronic health record

Multifactorial - Multiple domains

Adaptive

Platform  - Perpetual



“… a design that allows modifications to the 
trial and/or statistical procedures of the trial 
after its initiation without undermining its 
validity and integrity.”

Adaptive Trial

• Sample size, randomization rates, 
interventions 

• Pre-specified



The Adaptive Process

Analyze
Available Data

Continue Data
Collection

Begin Data Collection with Initial
Allocation and Sampling Rules

Stopping
Rule Met?

Stop Trial or
Begin Next

Phase in
Seamless

Design

Revise Allocation
and Sampling Rules

per Adaptive Algorithm

No     Yes

18



Response Adaptive Randomization

Usual care

Drug A

Drug B

Drug C
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“Burn in”          Serial analyses               Conclusion
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All patients 
receive as 

standard care
Adaptive trials review accruing data.  

Patients are preferentially randomized to the 
arm(s) that are showing better results. 



• Baseline rate of primary outcome

• Anticipated change as a result of intervention

• Confidence in the resulting estimate

The frequentist trial estimates …

… to determine the needed sample size



Frequentist p-value:  
“The probability of observing a result 
as or more extreme than that 
observed, assuming the treatment is 
ineffective”

Interpreting a Frequentist p Value



Frequentist:  The probability of the 
data given the hypothesis

Bayesian:  The probability of the 
hypothesis given the data 

Frequentist versus Bayesian Analyses



Bayesian Inference



Domain Conclusions

Superiority: Posterior probability of 99% that 
OR > 1.2

Equivalence: >0.9 probability that OR 
between 0.8 and 1.2

Inferiority: Posterior probability of 99% that 
OR <1



Frequentist versus Bayesian Approaches

Bayesian posterior probability:  
“The probability that the therapy is 
effective”



Domain Conclusion

• Domains analyzed independently

• Terminate when a priori stopping boundary 
for benefit, harm, or equivalence met

• Results reported as for a conventional RCT

• Results inform care of future participants 
(ie RAR = 100%)





REMAP-CAP Sites





https://capture.dropbox.com/cwIsFDSuVuJO9mUI

Supported by



International Trial 
Steering Committee

• Design team
• Statistical Analysis Committee
• Data Coordinating Centre
• DSMB

National/ Regional Centres
Data providers

Governance

Domain-specific 
working groups

Operations Committees



When is a Platform Design Appropriate

• When the focus is a disease with many treatment options

• Long term commitment to collaboration

• In supporting multiple research programs within a network

• In supporting international collaboration

• In embedding research within care



Thank 
you!


