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Real World Evidence
Improving clinical evidence generation with
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A brief history of controlled clinical trials
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Internal validity 

Well-established methods to reduce bias and alternative explanations for 

treatment effect
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Internal validity 

Well-established methods to reduce bias and alternative explanation of 

treatment effect

Procedural (vs statistical)
• Randomization

• Good clinical practice

• Strict eligibly criteria

• Audit trails
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Internal

External
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Validity imbalance
“Over-Controlled Empiricism”
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Results of all clinical trials on one page
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Treatment effect

Median (“average”) patient is a statistical concept

Can translate poorly to making individualized treatment decisions at the point of care
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What is real world data?

Data collected @ + research = clinical trial data

Data collected @ - research = real world data

Intended use of 
data at the time 
of collection
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What is real world data?

ata collected @ + research = clini

ata collected @ - research = real 

D cal trial data

D world data

Intended use of 
data at the time 
of collection
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Data collected @ - research = real world data

What is real world data?
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Data collected @ - research = real world data

Retrospective

What is real world data?
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ics

Structured 
• Billing codes
• Laboratory
• Patient history
• Demograph

Unstructured
• Physician notes
• Diagnostic reports

What is real world data?
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False dichotomy

Data collected @ + research = clinical trial data

Data collected @ - research = real world data
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False dichotomy

Data collected @ + research = clinical trial data

Data collected @ + research = real world data
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False dichotomy

Data collected @ + research =

Data collected @ + research =
clinical trial data
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Data collected @ + research =

Prospective (i.e., pragmatic) clinical trial

False dichotomy

Data collected @ + research =

clinical trial data
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Data collected @ + research =

Prospective (i.e., pragmatic) clinical trial

False dichotomy
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Real world evidence key component in the expanding 
universe of big data

Khozin S, et al. Nat Rev Drug Discov. 2017.
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Existing framework

Review division

• Indication
• Study design
• Endpoints

Office of Scientific Investigations

• Data quality and integrity
• Source verification
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.
The intended use of point of care data at the time of collection is the primary feature informing 

potential use cases of real-world data for clinical evidence generation

Khozin S, et al. JNCI. Vol. 109, No. 1
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Potential sources of bias in real-world studies threatening internal validity

Khozin S, et al. JNCI. Vol. 109, No. 1
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Overcoming bias and threats to internal validity

Randomization
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• Designed to produce results that uniquely support point of care clinical decisions

• EHRs as primary vehicles for prospective clinical research at the point of routine care

• Can support randomization

• Patient-centered

• Provides access to experimental therapies

• May help bend the cost curve

Prospective (pragmatic) real world clinical 
trials



Via @EricTopol
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FDA’s demonstration projects

• FDA Oncology Center for Excellence, 
Information Exchange and Data 
Transformation Initiative

– Flatiron Health 
– CancerLinQ

• Cross-network directory service using 
Sentinel and the Patient-Centered Outcomes 
Research Institute's (PCORI's) National 
Patient-Centered Clinical Research Network 
to address barriers in working across 
networks

– Intended to create an open source 
interoperable service that allows data 
partners to participate in multiple data 
research networks, query across networks, 
and share analytic capabilities and knowledge
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Data quality

&

Incentives

Challenges
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• Traditionally passive

– Voluntarily reports of adverse events

– FDA Adverse Event Reporting System (FAERS)

• Real world data can power an active pharmacovigilance system

– Sentinel (indirect)

– Direct EHR abstraction

Pharmacovigilance
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• To inform clinical trial design

• When early clinical evidence in a single arm trial suggests significant clinically 

activity

• Can potentially provide a reliable assessment of the safety and effectiveness of 

available therapies 

• Breakthrough therapy designated products especially appropriate candidates 
– Allow alternative trial designs such as real world-derived historical control data to support regulatory 

decisions

External control arms
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