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Outstanding questions for active surveillance

Governance

Data
Which types of data? administrative 

What are viable data access models:
‐ centralized?
distributed?

What are the keys to a 
successful public‐private 
partnership? yp

claims, electronic health records

Which sources? healthcare providers, 
insurers, data aggregators

‐ distributed?partnership?

Performance Architecture

What is the appropriate 
infrastructure:
‐ hardware?
‐ software?

What are appropriate analyses 
for:
‐ hypothesis generating?
h h h

Feasibility

Methods Technology

‐ processes?
‐ policies?

‐ hypothesis strengthening?

What are best 
practices for 
protecting 
data?

How to maintain 
collaborations and 
engage research 
community?
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data?
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Disparate data across OMOP community

OMOP Extended Consortium

OMOP Research CoreOMOP Research Core
Humana
HSRC

Partners
HealthCare

Regenstrief
HealthCare

Centralized data 

Research Lab

SDI Health

GEThomson Reuters
VA

MedSAFE

Distributed Network

MedSAFE
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Distributed Network
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Role of common data model in OMOP Analysis process

Source 1 Source 2 Source 3

Transformation to OMOP common data modelTransformation to OMOP common data model

OMOP Analysis 

4

Analysis 
results

method
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Common Data Model

• The common data model includes:  
– A single data schema that can be applied to disparate data types 
– Standardized terminologies
– Consistent transformation for key data elements

• A common data model can: 
– Enable consistent and systematic application of analysis methods to 

produce comparable results across sourcesproduce comparable results across sources
– Create a community to facilitate the sharing of tools and practices 
– Impose data quality standards 
– Create implementation efficienciesCreate implementation efficiencies 

Common Data Model 

What We Are Doing What We Are Not Doing 

C ti d l th t ld d t C bi i lti l d t t i t• Creating one model that could accommodate 
any relevant type of observational data

• Facilitating comparison of analysis results 
across sources

• Providing a conceptual model to allow

• Combining multiple datasets into one 
centralized database

• Trying to force claims data into a EHR model 
or vice versa

• Developing a graphical user interface to

5

• Providing a conceptual model to allow 
researchers to develop analysis methods that 
are be portable across data sources

• Developing a graphical user interface to 
automatically create structured queries

April 12, 2010 ISPE Mid‐Year Symposium
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Establishing a common data model

• Developed with broad stakeholder input
• Designed to accommodate disparate types of data (claims and EHRs)

Page 6

• Applied successfully across OMOP data community

http://omop.fnih.org/CDMandTerminologies
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Common Data Model ER diagram
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Standardizing terminologies to accommodate disparate 
observational data sources

MedDRAMedDRA

MedDRAMedDRAHigh Level Terms 
(L l 3)

High Level Group Terms 
(Level 4)

MedDRAMedDRASystem Organ Class 
(Level 5)

Higher-level 
SNOMED CT

Top-level 
classification 
(Level 3)

SNOMED-CTSNOMED-CT
MedDRAMedDRA

MedDRAMedDRAHigh Level Terms 
(L l 3)

High Level Group Terms 
(Level 4)

MedDRAMedDRASystem Organ Class 
(Level 5)

Higher-level 
SNOMED CT

Top-level 
classification 
(Level 3)

SNOMED-CTSNOMED-CT

Standardizing 

MedDRAMedDRALow-level Terms 
(Level 1)

Preferred Terms 
(Level 2)

MedDRAMedDRA

MedDRAMedDRA

(Level 3)

Low-level concepts 
(Level 1)

classifications 
(Level 2)

SNOMED-CTSNOMED-CT

SNOMED-CTSNOMED-CT

MedDRAMedDRALow-level Terms 
(Level 1)

Preferred Terms 
(Level 2)

MedDRAMedDRA

MedDRAMedDRA

(Level 3)

Low-level concepts 
(Level 1)

classifications 
(Level 2)

SNOMED-CTSNOMED-CT

SNOMED-CTSNOMED-CT

conditions:

MedDRAMedDRA

Existing
De Novo

Mapping

Source codes ICD-9-CMICD-9-CM ReadReadSNOMED-CTSNOMED-CT OxmisOxmisMedDRAMedDRA

Existing
De Novo

Mapping
Existing
De Novo

Mapping
Existing
De Novo

Mapping

Source codes ICD-9-CMICD-9-CM ReadReadSNOMED-CTSNOMED-CT OxmisOxmis

NDF-RTNDF-RT

MappingMapping

Classifications
(Level 3)

Top-level concepts
(Level 4) NDF-RTNDF-RT

De Novo
Derived
De Novo
Derived
De NovoDe Novo
Derived

Standardizing 
drugs:

RxNormRxNorm

Existing
De Novo

pp g
Existing
De Novo

pp g

Derived

Low-level drugs 
(Level 1)

Ingredients
(Level 2) RxNormRxNorm

drugs:

Page 8

NDCNDCGPIGPI MultumMultum HCPCS*HCPCS* CPT-4*CPT-4*

Source codes

ICD-9-Proc*ICD-9-Proc*
April 12, 2010 8ISPE Mid‐Year Symposium
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Constructing drug and condition eras

Using Observational Data:  A single patient example
Person Timeline

Drug A

Persistence Window

Drug Era 1

Drug B

Persistence Window

Persistence Window

DE 2 DE 3

Condition X

Persistence Windows

Condition Era 1

Condition Y

Persistence Windows

Persistence Window

CE2 CE3
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Prescription Diagnosis
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Key principles in OMOP CDM design

A common data model should:

• accommodate and distinquish between data elements from disparate 
sources useful for active surveillance

– Ex:  DRUG_EXPOSURE table is used to store elements of different types that could be 
useful for defining medical product exposure

• Pharmacy Claims:  Prescription dispensings

M di l l i P d l d i i i• Medical claims: Procedural administrations

• Electronic Health Records: Prescriptions written, medication history

• be granular enough to store verbatim source data but extensible to allow 
standardized approach for drawing inferences from the source datastandardized approach for drawing inferences from the source data

– Ex: DRUG_EXPOSURE stores all prescription dispensing information (person identifier, 
source drug code (NDC), dispensing date, days supply, and quantity); 
DRUG_ERA infers period of exposure based on available information (e.g. end date = 
start date + days supply)  

• be usable to stakeholders conducting analyses
– Ex: Methods developers need to be able to implement efficient procedures for 

summarizing data and estimating drug condition associationssummarizing data and estimating drug‐condition associations

April 12, 2010 10ISPE Mid‐Year Symposium
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OMOP Methods Library

• Standardized procedures are 
being developed to analyze any
drug and any condition

• All programs being made publicly 
available to promote transparency 
and consistency in researchand consistency in research

• Methods will be evaluated in 
OMOP research against specific 
test case drugs and Healthtest case drugs and Health 
Outcomes of Interest

Page 11

OMOP Methods Library at: http://omop.fnih.org/MethodsLibrary
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Validation throughout active surveillance

Source 1 Raw Source 1 CDM

Health 
encounters Analysis program
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Standardized 
terminology3

Goal:  Establish a reproducible process that provides consistent 
and reliable analysis results to meaningfully inform drug safety 

monitoring

Page 12

monitoring
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Conclusions

• OMOP CDM successfully applied across OMOP data 
community

Accommodating disparate data sources (claims and EHR) from various– Accommodating disparate data sources (claims and EHR) from various 
data holders (payers, healthcare organizations, data aggregators, 
resource organizations)

M th d d t l h b d l d t bl d• Methods and tools have been developed to enable drug 
safety research across a network of disparate data sources

• Common data model can enable a transparent, reproducible p , p
process for active surveillance analyses

• Outstanding need to establish a validated standard that can 
b t l ‘ ’ f ll t k h ldbe truly ‘common’ for all stakeholders

April 12, 2010 13ISPE Mid‐Year Symposium
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Thank you

http://omop.fnih.org
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