
22/10/2019

1

The RCT is dead ...

Long live the RCT!

Evidence-based medicine

ά5ƻŎǘƻǊǎ Ƴǳǎǘ ōŀǎŜ ǿƘŀǘ ǘƘŜȅ Řƻ ƻƴ 
ǊŀƴŘƻƳƛȊŜŘ ŎƭƛƴƛŎŀƭ ǘǊƛŀƭǎ όw/¢ǎύέ

Archie Cochrane
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The 'ÏÌÄÉÌÏÃËÓ ÐÒÏÂÌÅÍ ȣ

ÅToo narrow
ÅCherry-picked population
ÅNot the real world

ÅToo broad
ÅAverage, not individual, treatment effects
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Antibiotics

Resuscitation 
fluids

Oxygen 
support

Ventilator 
settings

Nutrition

Immune 
modulation

Kidney 
support

Analgesia

Prevention of 
delirium

Ulcer 
prevention

Etc., etc.,
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Clinical care Clinical research 

0ÁÒÁÌÌÅÌ ÕÎÉÖÅÒÓÅÓ ȣ

Enter the era of digital medicine
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Ȭ"ÉÇ $ÁÔÁȭ ÃÌÉÎÉÃÁÌ ÄÅÃÉÓÉÏÎ ÓÕÐÐÏÒÔ

Feature

Leverage the EHR

Low incremental costs

Real-ǿƻǊƭŘ ΨŜŦŦŜŎǘƛǾŜƴŜǎǎΩ

Consider multiple therapies

ΨtŜǊǎƻƴŀƭƛȊŜŘΩ ŜǎǘƛƳŀǘŜǎ

hŦŦŜǊ ΨƭƛǾŜΩ ǘŀƛƭƻǊŜŘ ƻǇǘƛƻƴǎ

Robust causal inference

Ψ.ƛƎ 5ŀǘŀΩ 
Analytics

ṍ

Evidence Generator Report Card
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correlation , not causation

Oops, Google flu gets it wrong

How can we make RCTs better?

ÅSmarter
ÅGive personalized answers
ÅConsider multiple treatment options

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

Å9Iw ΨŎƭƛƴƛŎŀƭ ƳƻƳŜƴǘΩ ŀƭŜǊǘǎ ǘǊƛŀƭ ƳŀŎƘƛƴŜǊȅ

ÅVA EHR 
ÅIn-patient diabetics with poor glucose control
ÅFiore et al. Clinical Trials 2011

Å¢ŀǊƎŜǘƛƴƎ ǘƘŜ ƭŀǊƎŜ ΨǇǊŀƎƳŀǘƛŎΩ ǘǊƛŀƭ ŀǊŜƴŀ
Å2 thiazide diuretics in >13k high BP Veterans
Å2 aspirin doses in 20k CVD patients (ADAPTABLE) (PCORI)

Feature

Leverage the EHR

Low incremental costs

Real-ǿƻǊƭŘ ΨŜŦŦŜŎǘƛǾŜƴŜǎǎΩ

Consider multiple therapies

ΨtŜǊǎƻƴŀƭƛȊŜŘΩ ŜǎǘƛƳŀǘŜǎ

hŦŦŜǊ ΨƭƛǾŜΩ ǘŀƛƭƻǊŜŘ ƻǇǘƛƻƴǎ

Robust causal inference

Ψ.ƛƎ 5ŀǘŀΩ 
Analytics

POC 
Trials

ṍ/

ṍ

ṍ

Evidence Generator Report Card
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Adaptive Platform Trials

Adaptive Platform Trials Coalition. Nature Drug Discovery 2019

ÅTypically, have focused on pre-approval space
ÅEmphasis on efficiency with (very) small sample sizes
Å5ƛŦŦŜǊŜƴǘ ǘƘŜǊŀǇƛŜǎ ΨƎǊŀŘǳŀǘŜΩ ǘƻ ƴŜȄǘ ǇƘŀǎŜ ǿƘƛƭŜ ǘǊƛŀƭ ŎƻƴǘƛƴǳŜǎ

Woodcock and Lavange. NEJM2017
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Response-adaptive randomization

Rugoet al. NEJM 2016

The traditional RCT ...

Patients with 
disease X

At the start,
50% chance
that A > B

Treatment ςΨ!Ω

Placebo ςΨ.Ω


