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• The adoption of robust, reproducible methods for generating RWE from RWD is critical.

• Standardized operational definitions of clinical concepts (including value sets) are a core component of a reproducible 
approach.

• This method was used in support of a global RWE program to evaluate the effectiveness of AZD7442 
(tixagevimab/cilgavimab) across many health systems covering several countries.

• A technology-enabled approach for handling multiple, complex value sets was piloted within the US VA EHR data using 
VINCI, which is mapped to the OHDSI OMOP common data model.

Background / Introduction

EHR: electronic health record; OHDSI: Observational Health Data Sciences and Informatics; OMOP: Observational Medical Outcomes Partnership; RWD: real-world data; RWE, real-world evidence; VA: Veterans Affairs; VINCI: VA informatics and computing infrastructure. 
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Methods

Operational Definitions

Algorithms were created to define clinical concept(s) (e.g. 1 

diagnosis code for a relevant condition in an inpatient setting OR 

2 diagnosis codes in an any setting) 

Associated Value Sets

The list of codes for each operational definition were defined as 

intensional algorithms or extensional (explicit) lists. Value sets 

encompassed multiple coding schemas (e.g. ICD-10-CM, CPT®, 

HCPCS, ICD-10-PCS, RxNorm, ATC).

Terminology Crosswalk

All concepts were processed against their respective 

hierarchies to identify additional granularities that were 

not included.

(1) EHR Usage Check

Broad queries were run against the source EHR data to identify 

any codes that did not map or those that resulted in zero 

instances.

(2) OMOP Mapping

Standard codes were mapped with corresponding concepts in 

OMOP, and then mapped back to all codes in the original terminology 

that mapped to the same OMOP concept. The resulting codes were 

compared to the original value sets and evaluated to identify 

potentially relevant additional concepts.

Clinical Concepts Verified Value Sets

ATC: anatomical therapeutic chemical; CPT®: Current Procedural Terminology®; EHR: electronic health record; HCPCS: Healthcare Common Procedure Coding System; ICD-10-CM: International Classification of Diseases, Tenth Revision, Clinical Modification; ICD-10-PCS: International Classification of Diseases, Tenth Revision, Procedure 

Coding System; OMOP: Observational Medical Outcomes Partnership. 
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Results / Findings
298 concepts had zero instances in the VA EHR data:

• 1: typographical error

• 297: non-terminal or category-level codes

1458 OMOP concepts mapped to 

2992 standard codes that were not

in the original value sets

339 concepts mapped to 1458 

OMOP concepts

2967 codes were not 

relevant

(1) EHR Usage Check

Codes queried against VA 

EHR data

7 diagnosis codes & 18 medications were determined to be 

relevant for our study

22 total value sets for operational definitions of immunocompromised 

conditions for AZD7442 eligibility:

• 11 diagnosis value sets (1479 codes)

• 5 procedure value sets (297 codes)

• 5 medication lists (280 medications)

• 1 lab value set

• 9 intensional definitions & 13 extensional lists

2057 codes
(original value sets)

All other concepts had ≥ 1 instance in the VA EHR data

(2) OMOP Mapping

Codes mapped via OMOP 

concepts

All other associated codes mapped via OMOP concepts were were already 

included in the original value sets

EHR: electronic health record; OMOP: Observational Medical Outcomes Partnership; VA: Veterans Affairs. 
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Discussion

(1) EHR Usage Check

• Identified a typo that was fixed

• Non-terminal codes

• not expected in patient data

• we decided to include them in our 
value sets for completeness and 
hierarchical reference

(2) OMOP Mapping

7 Relevant Diagnosis 

Codes

New ‘children’ ICD-10-CM codes 

were released in Oct 2022

Added to our value sets

18 Relevant Medications

Drug names did not match in 

the VA EHR

An RxNorm ingredient code was 

determined from OHDSI Athena 

tool

Added to our value sets

2967 codes were not relevant

• OMOP concepts were not relevant

ICD-10-CM code O98.711 <HIV disease complicating pregnancy, 

first trimester>

 OMOP concept “First trimester pregnancy”

• Individual codes were not relevant

ICD-10-CM code C7A.012 <Malignant carcinoid tumor of the 

ileum>  OMOP concept  ICD-10-CM code D3A.012 <Benign 

carcinoid tumor of the ileum>

EHR: electronic health record; HIV: human immunodeficiency virus; ICD-10-CM: International Classification of Diseases, Tenth Revision, Clinical Modification; OHDSI: Observational Health Data Sciences and Informatics; OMOP: Observational Medical Outcomes Partnership; VA: Veterans Affairs.
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• This pilot project demonstrated the use of
• a robust and reproducible method for validating, enhancing and updating value sets used in operational definitions for clinical 

research

• leveraged standard terminologies, dictionaries and data models to provide a comprehensive set of relevant concepts

• This provided confidence in operational definitions for our RWE research program across several 
countries

• Further application to additional studies, possibly via the OHDSI collaboration, can help socialize the 
value of this method to the broader clinical research community

Conclusion

OHDSI: Observational Health Data Sciences and Informatics; RWE: real-world evidence.
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