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Credited with designing the first 

randomized clinical trial in humans

Medical Research Council. 

Streptomycin treatment of pulmonary 

tuberculosis. BMJ. 1948; 2:769-782.
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Randomized clinical trials

• Incredible innovation in health care and science

• Pre-1948 relied on anecdote and observational studies

• Ushered in a complete change to pharmaceutical/device 

development

• For 50 years the ‘science of the clinical trial’ barely changed 

• Trials are “long boxes” designed to answer a single question

• “Not sustainable” —Janet Woodcock, FDA

We are now innovating trial design science
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Photo credit: Burke, Alison, JAMA 2006; 296:1955-1957.

•A design that has pre-

specified dynamic aspects 

that are determined by the 

accruing information

•Adaptive… “by design”

Adaptive design
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Adaptive design: promise
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Photo credit: Burke, Alison, JAMA 2006; 296:1955-1957.

During the trial things are learned that 

– if known before the trial began – you 

would have changed the design.

• Learning: Formal modeling from 

accruing data

• Dose-response models, 

Longitudinal models, prediction, 

imputation, biomarkers,…

• Change: The dynamically moving 

aspects of the trial:
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Common adaptations
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• Sample size selection:

• Right-size sample size (ie, Goldilocks trial 

design1)

• Winning the trial (hit success boundaries)

• Futility

• Changing arms (doses/frequency/settings)

• Add, drop, combine

• Change randomization to arms

• Change patients 

• Enrichment, expansion, basket trials

• Change stages (seamless designs)
Source1: Berry, SM, et al. J Biopharm Stat. 2014;24(3):685-705.

Photo credit: Burke, Alison, JAMA 2006; 296:1955-1957.
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Dulaglutide Example
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• Phase 2 trial with 7 doses; active 

comparator; placebo

• Response adaptive randomization

• Potential seamless shift to phase 3 

between 200-400 enrolled

• Analysis includes both phases

• Select 1 or 2 doses for phase 3

• Spawn additional phase 3 trials with 

selected doses

• Completely pre-specified algorithm 

drives all adaptations:

• HbA1c, Weight, Heart rate, blood 

pressure 
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Dulaglutide Example
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• Actual trial shifted to 

phase 3 at 200 subjects

• Selected two doses

• Spawned additional phase 

3 trials

• Shortened development 

12-18 months
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Trulicity Example
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“Bernstein’s Tim Anderson 

now projecting $1.3 billion 

in 2020”

--Q4 2016 already beat

that projection



Treatment

Type A

• Single treatment

• Homogeneous 

patients

• Single question

Traditional “standard” trial design
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Treatment

Type A

Type B

Type C

…

Type K

…

• Single Treatment

• Multiple Subgroups of 

interest:

• Severity of disease

• Genetic markers

• Demographic covariates

• MOA related

• Timing of Intervention

Basket trial design
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Tx 1 Tx 2 … Tx N …

Type A

• “Master Protocol”

• Perpetual Trial?

Adaptive platform trial design

Abbreviations: Tx, treatment.
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Tx 1 Tx 2 … Tx N …

Type A

Type B

…

Type K

…

Adaptive platform (basket) trial design

Abbreviations: Tx, treatment.
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• There is one Protocol

• The master protocol 

assigns patients

• Protocol is disease focused

• No treatment names in 

protocol

• What happens to 

patients/arm appendix

• Potentially evolving arms

Adaptive platform trial design: Master protocol

Abbreviations: Tx, treatment.
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Tx 1 Tx 2 Tx 3 Tx 4

Master Protocol



Adaptive platform 

trial design: ebola

case study



Master protocol: Trial goal is to find the best way to treat Ebola

17

• Reviewed and approved by:

• Duke University IRB

• University of Sierra Leone 

ethics committee

• Multiple Agents:

• Combination + Single agents

• Trial arms evolve, trial is 

perpetual

Adaptive platform design: EV-003
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Regimens
Agents

Tx 1 Tx 2 Tx 3 Tx 4

Agents

Tx 1

Tx 2

Tx 3

Tx 4

Abbreviations: IRB, institutional review board; RAR, responsive adaptive randomization, Tx, treatment.



Master protocol: Trial goal is to find the best way to treat Ebola
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• Primary Endpoint is 14-day 

mortality

• Response Adaptive 

Randomization:

• Assigns treatment regimens 

that are performing better 

using primary endpoint data

• Prospective rules to remove; 

graduate arms

Adaptive platform design: EV-003
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Abbreviations: IRB, institutional review board; RAR, responsive adaptive randomization, Tx, treatment.

Regimens
Agents

Tx 1 Tx 2 Tx 3 Tx 4

Agents

Tx 1

Tx 2

Tx 3

Tx 4
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Adaptive platform design: EV-003
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Adaptive platform design: EV-003
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Adaptive platform design: EV-003
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Adaptive platform design: EV-003
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Adaptive platform design: EV-003
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Adaptive platform design: EV-003
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Adaptive platform design: EV-003
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Adaptive platform design: EV-003
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Adaptive platform design: EV-003
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Adaptive platform design: EV-003
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Adaptive platform design: EV-003
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Adaptive platform design: EV-003
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Adaptive platform design: EV-003
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Adaptive platform design: EV-003
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Adaptive platform design: EV-003
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Adaptive platform design: EV-003
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Adaptive platform design: EV-003
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Adaptive platform design: EV-003
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Adaptive platform design: EV-003
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Adaptive platform design: EV-003
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Adaptive platform design: EV-003
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Adaptive platform design: EV-003
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Adaptive platform design: EV-003
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Adaptive platform design: EV-003
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Adaptive platform design: EV-003
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Adaptive platform design: EV-003
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Adaptive platform design: EV-003; Scenario 3
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1

2

3

4

1 2 3 4

Design Mean Deaths

Adaptive 49.4

Fixed 69.9

True mortality rate 

Mean sample size

Distribution of Success/Fail

Probability Win (No RAR) 
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Adaptive platform design: Efficiencies
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Approach

N 

Trials # Tx N Fails

Mean 

Years

% 

Process  

Good Tx

%

Good Tx

Win

% 

Ineffective 

Wins

Traditional

2-arm
9.8 9.8 1966 1357 12.0 78 82 2.5%

Bayes 

Adaptive 

Closed
3.4 13.7 971 663 5.5 82 76 2.5%

Bayes Open 1 13.1 849 579 4.2 85 91 2.2%

Bayes Open

With RAR
1 18.2 640 431 3.2 87 85 2.3%

Source: Saville and Berry (2016) “Efficiencies of Platform Clinical Trials: A Vision of the Future” Clinical Trials.

Abbreviations: Tx, treatment. 



• iSpy-2 (Neoadjuvant breast cancer)

• Precision Promise (Pancreatic cancer)

• GBM-AGILE (GBM)

• IMI-EPAD (Alzheimer’s disease)

• DIAN-TU (Dominantly inherited  Alzheimer’s Disease)

• ADAPT (Anti-biotics)

• PPMD (Duchesne MD)

• REMAP-CAP
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Adaptive platform design: Examples
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REMAP-CAP

• Treatment of severe community acquired pneumonia 

• Multiple domains of treatment:

• Anti-biotic (5), immunomodulation (2), extended macrolide (2), 

ventilator (4?), evolves as trial goes

• Embedded within the ICUs throughout EU, Australia, NZ

• Response adaptive randomization to a regimen for each patient as a 

function of their shock status

• Superiority/inferiority/equivalence claims for interventions by shock 

status:

• Announce to world – already implemented in the sites in the trial
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Adaptive platform design: Examples
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Adaptive platform design: REMAP
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Randomized Embedded Multifactorial Adaptive Platform

Angus, JAMA. August 25, 2015. Volume 314, Number 8
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•Create “Disease Focused” standing clinical trials for 

numerous global health initiatives

•Treatment agnostic trials with multiple 

(combination) treatments

• Improve the condition for current participants

• Improve the science of learning

•Greatly improve the future for the human 

condition
51

Opportunities for Global Health
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