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RWE and the Quality Spectrum

Most randomized and higher quality 
nonrandomized studies live in this range.

High-quality Low quality

• No loss to follow-up
• Perfect measurements
• Perfect adherence to 

randomized therapy

• Major confounding
• Immortal time bias
• Reverse causality
• Detection bias

Randomized Non-
randomized

Ideal, 
pristine RCT

Non-randomized RWE 
with design mistakes
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Comparing RCT and RWE results

• Improved understanding of methodology for nonrandomized RWE 
studies in recent years

• Major concerns about the validity of nonrandomized RWE remain.
• How do we evaluate the credibility of nonrandomized RWE?

• Emulate RCTs in RWD. If nonrandomized RWE findings can match 
RCT findings, then we gain confidence in RWE studies.

• Which methods perform better in real data and real clinical 
questions

• Which questions can be answered with RWE

Identify clinical 
question

Select data 
source

Select design

Design 
parameters

Analyses

Fig. 1. Steps in 
RWD study
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RCT DUPLICATE

• Led by Mass General Brigham 
and Harvard Medical School

• Focused first on healthcare 
claims data
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Initial search strategy

Exclude:
• Endpoints not 

captured
• Exposure not 

captured
• Major inclusion/ 

exclusion criteria 
not captured

• Major 
confounders not 
captured

Three claims data 
sources:
• Optum 

Clinformatics
• IBM Marketscan
• Medicare
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Calibration plots
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HORIZON: Hip fracture on zoledronic acid vs placebo

RWERCT

HR = 0.75HR = 0.59Reported results

HR = ??HR = 0.5936 months FU

HR = 0.75HR = 0.7518 months FU
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• Emulating a trial design in RWD is hard.
• If you were answering the question with RWD, you wouldn’t design your study in the 

same way.
• Nonetheless, RWD can in certain circumstances come to similar conclusions as the 

randomized trial.

• If we want to use RWD to supplement RCT data, we need to know in this specific 
setting whether RWD will be comparable to the trial.
• Relying on RWD/RWE for second study showing effectiveness
• Relying on RWD/RWE to support supplemental indications, expanded populations, 

etc.
• Hybrid RCTs that supplement the control arm with patients from RWD
• External control arms derived from RWD
• RCT patients linked to RWD sources

RCT DUPLICATE learnings (so far)
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