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Observational Medical Outcomes Partnership

Public-Private Research Partnership established to inform the 
appropriate use of observational healthcare databases for 
studying the effects of medical products:

ïConducting methodological research to empirically 
evaluate the performance of alternative methods on their 
ability to identify true associations

ïDeveloping tools and capabilities for transforming, 
characterizing, and analyzing disparate data sources across 
the health care delivery spectrum  

ïEstablishing a shared resource so that the broader 
research community can collaboratively advance the 
science
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OMOP Data Community ςFirst Two Years 
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OMOP Extended Consortium

OMOP Research Core

Distributed Network

Centralized data 

Research Lab &
Coordinating Center

OSIM2
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178 million persons with patient-level data
5.4 billion drug exposures, 5.8 billion procedures, 2.3 billion clinical observations
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OMOP Research Experiment
OMOP Methods Library
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Angioedema 

Aplastic Anemia 

Acute Liver Injury 

Bleeding 

Hip Fracture 

Hospitalization 

Myocardial Infarction 

Mortality after MI 

Renal Failure 

GI Ulcer Hospitalization 

Legend Total
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True positive' benefit

True positive' risk

Negative control'

Å 10 data sources 

Å Claims and EHRs

Å 170M+ lives

Å Simulated data (OSIM) 

Å 14 methods implemented as 

standardized procedures

Å Full transparency with open-

source code and documentation

Å Epidemiology, statistical and 

machine learning designs 

Å Open-source

Å Standards-based

Å Systematic data 

characterization and 

quality assurance
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Common Framework
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Common Data Model

MedDRAMedDRA

MedDRAMedDRA
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A couple years in the life of a patient in an observational 
healthcare database
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A

Target condition

Other conditions

Target drug

Other drugs

B

C

D

E

F

Patient profiles in observational data 
when studying the effects of medical products

ÅRecurrent events
ÅMultiple periods of 

exposure
ÅExposure spanning 

observation period
ÅConcomitant 

medications during 
eventsÅPatients without 
events may 
contribute to 
background rate 
calculations

ÅPatients without 
target drug 
exposure are 
prevalent and 
utilized differently 
across all methods

ÅMost patients in 
the database have 
neither the target 
drug nor the target 
outcome
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Data used for new user cohort design to estimate 
average treatment effect

Patient excluded because insufficient washout from index exposure

Å Define cohorts based on index exposure (first use after washout 
period)

Å Observations prior to index may be used as covariates
Å Observations on or after index, except for incident outcome, are not 

considered in analysis

Patient excluded because insufficient washout from index exposure

New user design
Å Focus on comparing rates of 

events among patients exposed 
to target drug, relative to rates of 
events among patients in some 
referent comparator group

Å Relative risk can be adjusted for 
baseline covariates through 
various strategies, including 
propensity score 
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Exploring isoniazid and acute liver injury
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Average treatment effect, 
patients > 65 years of age:
OR = 6.4 (2.2 ς18.3)
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Å Data source: MarketScan Medicare Beneficiaries (MDCR)

Å Study design: Cohort

Å Exposure: all patients dispensed new use of isoniazid, 180d washout

Å Unexposed cohort: Patient with indicated diagnosis (e.g. pulmonary 
tuberculosis) but no exposure to isoniazid; negative control drug referents

Å Time-at-risk:  Length of exposure + 30 days, censored at incident events

Å Covariates: age, sex, index year, Charlson score, number of prior visits, all 
prior medications, all comorbidities, all priority procedures

Å άhŘŘǎ Ǌŀǘƛƻέ ŜǎǘƛƳŀǘŜŘ ǘƘǊƻǳƎƘ ǇǊƻǇŜƴǎƛǘȅ ǎŎƻǊŜ ǎǘǊŀǘƛŦƛŎŀǘƛƻƴ όнл ǎǘǊŀǘŀύ

OMOP replication: isoniazid ςacute liver injury
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Average treatment effect
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Receiver Operating Characteristic (ROC) curve

False positive rate (1-Specificity)
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ÅROC plots sensitivity (recall) vs. false positive rate 
(FPR)

ÅArea under ROC curve (AUC) provides probability 
that method will score a randomly chosen true 
positive drug-outcome pair higher than a random 
unrelated drug-outcome pair

ÅAUC=1 is perfect predictive model, AUC=0.50 is 
random guessing (diagonal line)

ÅRandom-effects estimates from new user cohort 
design:  AUC = 0.77

p<.05
NS

True -

False +

False -

True +
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ROC curves of random-effects meta-analysis 
estimations for all methods 

False positive rate (1-Specificity)
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At 50% sensitivity, false positive rate ranges 16%-30% 

At 10% false positive rate, sensitivity ranges 9%-33%

AUCs range across methods from 0.58 ς0.77

True -

False +

False -

True +

p<.05
NS
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Where do we go from here?
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True positive' benefit

True positive' risk

Negative control'

Further exploration of average 

treatment effects

ÅIncreased methods 

development

ÅExpansion of test cases

ÅEvaluate predictive accuracy

OMOP Symposium: 28 June 2012

New direction:  

Patient-centered predictions

ÅEstimate probability of future 

outcome, based on past clinical 

observations

ÅEvaluate predictive accuracy




