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“The sole cause and root of almost every defect in the sciences is this: that whilst 
we falsely admire and extol the powers of the human mind, we do not search for its 
real helps.”

— Novum Organum: Aphorisms [Book One], 1620, Sir Francis Bacon
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When comparisons were made between 
NOACs, matched rivaroxaban patients had a 
significantly higher risk of major bleeding (HR: 
1.82; 95 % CI: 1.36–2.43) compared to 
apixaban patients. 



Studies ignore…

• Selection bias

• Measurement error

• Model misspecification

• Multiple modeling

• Unmeasured confounding

Artisanal, non-reproducible, non-
evaluable process



Observational research results in 
literature

85% of exposure-outcome pairs have p < 0.05

29,982 estimates
11,758 papers



• Reproducible, systematized, open source approach at 
scale

• Negative controls

– Drugs and outcomes “known” to have no causal 
association

– Literature, product labels, spontaneous reports

– Empirical p-values

• Positive Controls

– Inject signals onto negative controls with known effect size

– Calibrated confidence intervals

A New Approach





Electronic Health Records ~ 700M
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All pairwise comparisons of 39 drugs, 58 outcomes, 9 databases



LEGEND Large-scale Evidence Generation and 
Evaluation in a Network of Databases

10,278 comparisons40 trials

All randomized trials LEGEND

https://github.com/OHDSI/LEGEND
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Concluding thoughts

• An international community and global data 
network can be used to generate real-world 
evidence in a secure, reliable and efficient 
manner

• Common data model critically important

• Much work remains on establishing (and 
improving) actual operating characteristics of 
current approaches to causal inference

OHDSI: Join the journey


