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To successfully conduct research 

during a pandemic, the necessary 

infrastructure needs to be in place, 

and the trial ready to recruit in 

advance of the pandemic.



- JAMA 313:1619, 2015



Conventional RCTs Study an Intervention
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A platform trial 
studies a disease 
or a population

COVID-19 with organ 
dysfunction
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Embedded in the electronic health record

Multifactorial -  Multiple domains

Adaptive

Platform  - Perpetual



Frequentist:  The probability of the 
data given the hypothesis

Bayesian:  The probability of the 
hypothesis given the data



• 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



Bayesian Inference



Frequentist versus Bayesian Approaches

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



The Adaptive Process
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Response Adaptive Randomization

Usual care
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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. 



March    April     May     June    July   August    Sept   October  November

Antivirals
Hydroxychloroquine
Lopinavir/ritonavir

Immune Modulation
Interferon β

Anakinra
IL6-RA

Pre-Pandemic
Antibiotics

Macrolide duration
Corticosteroids

Vitamin C

Statins

Antiplatelets
ASA

P2Y12 inhibitors
ACE2/RAS

ACEi
ARBs

DMX200

REMAP-CAP is Modular

Mechanical Ventilation



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



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%)



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



Sites are able to choose:

• Which domains they will participate in

• Which interventions within a domain 
that they will randomize patients to



Primary Outcome:    All-cause mortality at 90 days 

Randomized
Embedded
Multifactorial
Adaptive
Platform TrialNCT02735707
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Two States
Severe:  Receiving positive pressure 
respiratory support or vasoactive agents

Moderate:  Hospitalized without 
organ support



Primary Outcome

Organ support-free days 
over 21 days, with 

mortality = -1





379 Patients









In press …

Vitamin C   JAMA

Simvastatin  New England Journal
      of Medicine



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
Combined

Tocilizumab
Sarilumab

OR (95%CrI)

Corticosteroids

ASA/P2Y12 inhibitors 

(379)
(972)
(485)

Anakinra(378)

(2011)

(1824)

(1098)
(2219)

(694)

Vitamin C

ACE2/RAS inhibitors

(1578)

(679)



REMAP-CAP Recruitment
UK                      EU Australia       New Zealand             Canada

7100 Patients                             1620 Patients              777 Patients

Nepal      India     Pakistan           USA         Saudi Arabia     Japan          Colombia

1125 Patients                  480               200             90                  7





https://capture.dropbox.com/cwIsFDSuVuJO9mUI
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