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NOBODY KNOWS

BUT WE ARE GETTING THERE…



IT WILL NEITHER “WORK” IT WILL NEITHER WORK  
NOR “NOT WORK”

Need to characterize how 
well does it workwell does it work
“Operating Characteristics”g
Diagnostic Analogy: Home 
Pregnancy TestPregnancy Test



IDEALLY…

Collection of drug-outcome pairs g p
with known relative risk
Empirically evaluate how closeEmpirically evaluate how close 
different method-database 
combinations get to the true 
relative risk (e.g., mean square ( g q
error)



AN APPROACHAN APPROACH…

Have a collection of drug-
outcome pairs with known p
causal status (yes/no)
Empirically evaluate howEmpirically evaluate how 
well different method-
database combinationsdatabase combinations 
discriminate between the 
yes’s and no’syes’s and no’s 



THE OMOP EXPERIMENT
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Angioedema 
Aplastic Anemia 
Acute Liver Injury 
BleedingBleeding 
Hip Fracture 
Hospitalization 
Myocardial Infarction 
Mortality after MI 
Renal Failure 
GI Ulcer Hospitalization 

Legend Total
2
9

44

True positive' benefit
True positive' risk
Negative control' 44Negative control





MANY LIMITATIONS
Only 53 pairsOnly 53 pairs
Older drugs
Only 10 health outcomes of interesty
Specific choice of parameters for each method
Time to detection?



BAYESIAN LEARNING PARADIGM

prior

B ’ R l

data

Bayes’ Rule

posteriorprior

data



HERE’S WHAT WE LEARN FROM THE OMOP 
EXPERIMENTEXPERIMENT

Prior:
___ p=0.9
___ p=0.5
___  p=0 1p 0.1 



P li i l t i l
THE BIG PICTURE

Pre-clinical toxicology

Pharmacology

Clinical trials

S t
Evidence to 

Spontaneous case 
reports

support safety 
assessment

Perspectives in literature 
from medical experts

Pharmacoepidemiology
evaluation studies

from medical experts

p(true unfavorable effect | 
pre-clinical, pharmacology, 
li i l t i l tNetwork of 

observational 
healthcare databases

clinical trials, spontaneous 
reports, observational data, 
…)



LET’S NOT DO THIS!



CONCLUSIONS
Observational healthcare data can be used to efficientlyObservational healthcare data can be used to efficiently 
generate evidence about the potential effects of 
medical products
The confidence in that evidence needs to be based onThe confidence in that evidence needs to be based on 
the operating characteristics of observational analyses
The risk identification and analysis system will be only 
one piece of information that needs be to integrated p g
with all other existing evidence to provide a more 
comprehensive safety assessment
Safety assessments always need to be put into broader y y p
context with evidence about benefits and alternative 
treatments, incorporating stakeholder perspectives to 
guide medical decision-making


