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1. Tools 

2. Methods 

3. Data network 



Tools – Achilles, Atlas 



Complementary evidence to inform the 
patient journey 

Clinical 
characterization: 

What happened to 
them? 

Patient-level 
prediction: 

What will happen 
to me? 

Population-level 
effect estimation: 

What are the 
causal effects? 

inference causal inference 

observation 



250 million patients 

Metf->Metf (n)	=	377

Glip->Glip (n)	=	30

Efficacy of 

monotherapy  

(Stanford data only) 

Hripcsak et al, PNAS 2016 



Effective treatment pathways 

8.0 
Metformin  Glipizide vs. Pioglitazone 

Metformin Sitagliptin vs. Pioglitazone 

Metformin  Sitagliptin vs. Glipizide 
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Propensity models for all comparisons 

7 



Calibration using negative controls 
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We would expect 5% of negative controls to have p < 
0.05. Instead, 68% has p < 0.05! 

Not statistically 
significant 

Statistically 
significant 



Calibration using negative controls 
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After calibration, 4% have p < 0.05 (was 16%) 

Calibrated p < 
0.05 

When using the propensity score, 16% have p < 0.05 



OHDSI recommendations (and tool 
support) for evidence generation 

 Produce standard diagnostics 
• E.g. for cohort studies diagnose the propensity score distribution,  

covariate balance, etc. 

 

 Include negative controls 
• Estimate the error when the null is true 

 

 Create positive controls  
• Estimate the error when RR > 1 

 

 Calibrate p-value and confidence intervals 
• Restoring nominal characteristics 
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Results from all x all comparision 
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11% of exposure-outcome pairs have 
calibrated p < 0.05 



Observational research in literature 
(done one at a time) 
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85% of exposure-outcome pairs have p < 0.05 

29,982 estimates 
11,758 papers 
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