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"What's the adherence to my drug in the data assets I own?"

Current solution:

Current  Approach: “One Study – One Script“
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Variety of database
even in one hospital !!



Solution: Data Standardization Enables Systematic Research

Tools
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The Observational Medical Outcomes Partnership (OMOP) 
Common Data Model (CDM) is a system of tables, vocabularies, and 
conventions that allow observational health data to be standardized, 
which can then be used to perform systematic analysis

It is standard approach that facilitates rapid innovation in the areas 
of open-source development, methods research, and evidence 
generation. 

OMOP CDM (1)
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OMOP Common Data Model (CDM) v. 5.0
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OMOP CDM (2)

The OMOP CDM is a person-centric model that accommodates 
different data domains typically found within observational data 
(demographics, visits, condition occurrences, drug exposures, 
procedures, and laboratory data).

Each individual data domain is modeled as a specific table which 
supports capture of data elements specific to that domainand is 
designed to enable queries in an efficient manner.



OMOP
Vocabulary



Why the CDM?
Ability to pursue cross-institutional collaborations

Write one program to run on multiple data assets

OMOP Vocabularies has greatly increased our ability to find relevant codes

You truly know your data if you convert it to the CDM

If you know a problem with your data, you can use the ETL to address it

You can use standardized tools developed by OHDSI like ATLAS and 
the Patient Level Prediction Package

Whole community of researchers across diverse organizations and countries 

The CDM brings consistency to observational research through 
standardization of many of its components

Buy vs Build:  leverage an entire community of technical and scientific capability for “free”

Takes observational research towards open science
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ETL Process and Tools

• ETL Process 

• ETL Tools 

- White Rabbit tool: review the output

- Rabbit in a Hat tool: document the conceptual logic

- Usagi: mapping custom source values
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ETL
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standardized vocabularies for all CDM domains

21ATHENA: https://athena.ohdsi.org

https://athena.ohdsi.org/
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Comeback to the paper

• Many organizations have access to multiple patient-level datasets and 
attempt to conduct analyses across these sources to answer research 
questions of interest to the institution.

• This paper claims that at that time, year 2015, no literature has 
demonstrated the potential use of the OMOP CDM across multiple, 
disparate databases within 1 institution.
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OBJECTIVES (1)

• Explore the benefits and costs associated with standardizing a 
network of disparate observational health databases into the OMOP 
CDM and Vocabulary. 

• Evaluate the standardization process in terms of its impact on the 
quality, efficiency, and consistency of observational database 
research.



OBJECTIVES (2)

• Demonstrate how standardization can work in practice through the 
replication of the cohort construction process, using an existing 
epidemiology protocol published by the US Food and Drug 
Administration that compares the use of warfarin versus rivaroxaban 
in patients with atrial fibrillation.

VS

Anticoagulant medication
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Material and methods (in brief) 

- Six deidentified patient-level datasets were transformed to 
the OMOP CDM. 

- Evaluated the extent of information loss that occurred through 
the standardization process. 

- Developed a standardized analytic tool to replicate the cohort 
construction process from a published epidemiology protocol

- Applied the analysis to all six databases to assess time-to-
execution and comparability of results.



Material and methods (data)

Six Disparate Databases:

1. Premier (hospital billing database)

2. Optum (claims databases)

3. CPRD (UK general practitioners (GPs) database)

4. CCAE (claims databases)

5. Truven Health MarketScan Medicaid (MDCD) (claims databases)

6. Truven Health MarketScan Medicare Supplemental (MDCR) (claims databases)





OMOP CDM Transformation (1)

ETL data into the OMOP CDM. 

• General process 

• and then database specifics config.



OMOP CDM Transformation (2.1)

Database specifics config.

(1) Premier:

In Premier, all charges are recorded as standard charge codes, which 
are free text. By applying fuzzy string text matching to these records, 
we were able to map drugs and procedures to standard vocabularies. 
Additionally, we converted the provided within-visit chronology of 
events to approximate dates to allow standard analytics to be used.



OMOP CDM Transformation (2.2)

Database specifics config.

(2) Optum:

Developed a standard convention for defining visits from administrative 
claims data based on revenue codes, which allowed consistent 
application across Optum and the Truven datasets. The heuristic 
enabled disambiguation between outpatient visits, emergency 
department visits, and inpatient admissions while also consolidating 
multiple claims that are part of the same episode of care.



OMOP CDM Transformation (2.3)

Database specifics config.

(3) CPRD:

All lifestyle and clinical data were transformed to the CDM. By creating an 
algorithm to process all data elements in the same manner despite the unusual 
format described above. In addition, because drug exposure duration was only 
provided for 7% of prescriptions, an algorithm was developed and extensively 
validated to impute days supplied for a drug record.



OMOP CDM Transformation (2.4)

Database specifics config.

(4-5) CCAE & Truven :

CCAE has health risk assessment data available, which contains self-reported 
biometrics, health status, risk behaviors, and behavioral change data. We loaded 
the data into the observation table with each survey item as 1 unique observation 
source value, and every reported item for each person on a certain date created 1 
row in the observation table



Analysis across datasets (1)

Mini-Sentinel analysis of the comparative effectiveness of

Rivaroxaban versus Warfarin on various outcomes in patients with Atrial Fibrillation.

This research developed a standardized analytic routine that replicated the cohort 
definitions within the protocol and applied the analytic program across all 6 databases 
to compare the impact of the inclusion criteria on the proportion of patients 
qualifying for the study.



Analysis across datasets (2.1)
7 criteria of the original study: 

(1) had at least 183 days of non exposure before the first target drug exposure

(2) had at least 1 atrial fibrillation or atrial flutter diagnosis code within the 183-day window prior to 
first exposure

(3) did not have any prior diagnosis or procedure codes indicative of long-term dialysis

(4) did not have any prior diagnosis or procedure codes indicative of kidney transplant

(5) did not have any prior diagnosis or procedure code indicative of mitral stenosis or mechanical 
heart valve

(6) did not have any prior procedure code indicative of joint replacement or arthroplasty surgery

(7) did not have prior use of any anticoagulant (warfarin, rivaroxaban, dabigatran, or apixaban). 



Analysis across datasets (2.2)

For each target drug, we created 2 cohorts: 

A. New users of the drug (defined by satisfying criteria No. 1)

B. The subset of those new users of the drug who satisfied the remaining 6 criteria.

For each cohort, we produced a standardized descriptive summary of the population, including

• demographics (gender and age distribution)

• comorbidities (prevalence of conditions in time window prior to cohort entry)

• concomitant medications (prevalence of drug exposure in time window prior to cohort entry)

• service utilization (prevalence of procedures in time window prior to cohort entry).
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Visualizations on observation data in the CDM.
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Data from the Clinical Practice Research Datalink obtained under license
from the UK Medicines and Healthcare products Regulatory Agency.



Analysis across datasets (1.1)



Analysis across datasets (1.2)



Analysis across datasets (2.1)



Analysis across datasets (2.2)



Analysis across datasets (3.1)



Analysis across datasets (3.2)



Analysis across datasets (3.2)
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Some of information loss after mapping shows that not all source codes may map into OMOP 
Vocabulary concepts. Most loss of information can be attributed to our exclusion rules, which were 
aimed at improving the quality of the data. By applying these rules during the ETL, all future analyses 
consistently benefitted from this curation.

With 1 analytic routine from OMOP CDM tools, researcher were able to execute studies across 6 
databases and generate a consistent set of results. Without the CDM, it’s required independent 
programming of each schema and results may not have been directly comparable due to differences in 
the source vocabulary.

This analysis across databases allowed researcher to conduct a feasibility assessment to 
determine if we had sufficient sample size, both within a database as well as across the network, to 
study the various health outcomes of interest

Discussion (1)



The standardization process improved data quality, increased efficiency, and 
facilitated cross-database comparisons to support a more systematic approach to 
observational research. Comparisons across data sources showed consistency in the 
impact of inclusion criteria, using the protocol and identified differences in patient 
characteristics and coding practices across databases

Discussion (2)



Conclusion

Standardizing data structure (through a CDM), content (through a standard 
vocabulary with source code mappings), and analytics can enable an institution to 
apply a network-based approach to observational research across multiple, 
disparate observational health databases.



Reference

1. Voss EA, Makadia R, Matcho A, Ma Q, Knoll C, Schuemie M, DeFalco FJ, Londhe A, Zhu V, 
Ryan PB. Feasibility and utility of applications of the common data model to multiple, 
disparate observational health databases. J Am Med Inform Assoc. 2015 May;22(3):553-64. 
doi: 10.1093/jamia/ocu023. Epub 2015 Feb 10. PMID: 25670757; PMCID: PMC4457111.

2. Clair B, Melanie P. OMOP Common Data Model Extract, Transform & Load, OHDSI 
Symposium 2022

3. Reisinger SJ Ryan PB O’Hara DJ et al.  . Development and evaluation of a common data 
model enabling active drug safety surveillance using disparate healthcare databases. 
JAMIA2010;17 (6):652–662.

4. https://athena.ohdsi.org/



Thank you


	Slide 1: Feasibility and utility of applications of the common data model to multiple, disparate observational health databases
	Slide 2: OUTLINE
	Slide 3: OUTLINE
	Slide 4: Current  Approach: “One Study – One Script“
	Slide 5: Solution: Data Standardization Enables Systematic Research
	Slide 6: OMOP CDM (1)
	Slide 7: OMOP Common Data Model (CDM) v. 5.0
	Slide 8: OMOP CDM (2)
	Slide 9: OMOP Vocabulary
	Slide 10: Why the CDM?
	Slide 11: OUTLINE
	Slide 12: ETL Process and Tools
	Slide 13: ETL
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27: Comeback to the paper
	Slide 28: OUTLINE
	Slide 29: OBJECTIVES (1)
	Slide 30: OBJECTIVES (2)
	Slide 31: OUTLINE
	Slide 32: Material and methods (in brief)  
	Slide 33:               Material and methods (data)
	Slide 34
	Slide 35:                 OMOP CDM Transformation (1)
	Slide 36:                   OMOP CDM Transformation (2.1)
	Slide 37:                   OMOP CDM Transformation (2.2)
	Slide 38:                   OMOP CDM Transformation (2.3)
	Slide 39:                   OMOP CDM Transformation (2.4)
	Slide 40:                   Analysis across datasets (1)
	Slide 41:                   Analysis across datasets (2.1)
	Slide 42:                   Analysis across datasets (2.2)
	Slide 43: OUTLINE
	Slide 44
	Slide 45
	Slide 46:           Analysis across datasets (1.1)
	Slide 47:           Analysis across datasets (1.2)
	Slide 48:           Analysis across datasets (2.1)
	Slide 49:           Analysis across datasets (2.2)
	Slide 50:           Analysis across datasets (3.1)
	Slide 51:           Analysis across datasets (3.2)
	Slide 52:           Analysis across datasets (3.2)
	Slide 53: OUTLINE
	Slide 54: Discussion (1)
	Slide 55: Discussion (2)
	Slide 56: Conclusion
	Slide 57: Reference
	Slide 58: Thank you

