The RCT iIs dead ...

Long live the RCT!

Evidencebased medicine

Archie Cochrane
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AToo narrow

ACherrypicked population
ANot the real world

AToo broad - A
AAverage, not individual, treatment effects 0 y
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Clinical care Clinical research

Enter the era of digital medicine




‘Cancer patients
‘e.g. colon cancer

Biood, DNA, RNA, Urine, and fissue analysis
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Evidence Generator Report Card

Feature ——
Analytics
Leverage the EHR -

Low incremental costs

hFFSNI Wt A BSQ
Robust causal inference
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Oops, Google flu gets it wrong

Google starts estimating
high 100 out of 108 weeks
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Google Flu Trends

correlation , not causation c:‘jsgle

How canwe make RCTs better?

ASmarter
AGive personalized answers
AConsider multiple treatment options

ASafer

ALower chance of getting bad treatment options
ABetter odds IN the trial than OUT of the trial
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Point-of-care (POC) Clinical Trials

Alw WOtAYAOLt Y2YSyaQ | f €

AVA EHR
Aln-patient diabetics with poor glucose control
AFiore et al. Clinical Trials 2011

AFNBSIGAY3T (GKS I NBS WLINI 3

A2 thiazide diuretics in >13k high BP Veterans
A2 aspirin doses in 20k CVD patients (ADAPTABLE) (PCORI)

Evidence Generator Report Card

POC

Feature

Leverage the EHR

Low incremental costs
Realg 2NI R WSTT
Consider multiple therapies
Wt SNRE2Y AT SH
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Robust causal inference




Adaptive Platform Trials

Randomized controlled trials

Adaptive
trials

Master
protocols

Adaptive
platform
trials

ATypically, have focused on prapproval space
AEmphasis on efficiency with (very) small sample sizes
ABATFSNBY (G GKSNILASA WINIRdzZ GSQ G2

Woodcock and-avangeNEJM2017
Adaptive Platform Trials CoalitioNature Drug Discovei3019

New Breast Cancer Results Illustrate Promise and

Potential of I-SPY 2 T'rial
Trial Identifies Breast Cancer Patients Likely to Benefit from Experimental Drug

By Elizabeth Fernandez on April 07, 2014

I-SPY 2 is an Innovative public-private collaboration that combines Personalized
Medicine & Novel Trial Design to develop new cancer treatments much faster and
for much less cost
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Responseadaptive randomization

Update and apply
longitudinal model
~
Update predictive probability for
Update patient each experimental regimen
outcome data vs. control in phase 3 trial
/ for each biomarker signature .
New patient enrolled; Randomly assign to \ /
bi k btyp peri | group Trial Termination
assessed or control group rule per group
\ Con!ilnue
For each experimental /
group, determine Add new experi-
adaptive randomi- Update probability mental groups if
zation probability in each experi- enrollment permits
within each subtype >~ mental group
vs. control for
each subtype

Rugoet al. NEJM 2011

The traditional RCT ...

Patients with Treatmentc W!
disease X

At the start,
50% chance

that A>B




