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Abstract 
To generate real-world evidence about the effectiveness of vaccination, we need to handle electronic 
health records and their inevitable processing in terms of ETL. Thus, there is an urgent need to have a 
universal tool for immunization status definition on the population level regardless of the source or 
granularity of patient data. Therefore we would like to draw researchers’ attention to a possible and 
effective way of vaccination-related data representation in the OMOP CDM. 
 
Research Category: Observational data management 
 
Introduction 
According to the preliminary list of COVID-19 candidate vaccines that have been prepared by the World 
Health Organization (WHO) for information purposes1, there are numerous biological preparations with 
the potential to provide active acquired immunity against the SARS-CoV-2, and all of them still require 
further study2. However, some clinical trials have already been started3 consequently generating new 
medical data flow, which is not going to stop anytime soon. This means that to bring the end of the 
pandemic closer, researchers need to generate evidence on new vaccines safety and efficacy as quickly 
as possible, using a unified solution easily extrapolated to any health system and data. OMOP CDM 
tends to be a treasure trove of such "ready-to-go" solutions. Currently, it has a comprehensive Drug 
Hierarchy based on The Anatomical Therapeutic Chemical (ATC) Classification System and vocabulary, 
RxNorm and RxNorm Extension4. 
 
Challenge  
The flexibility of OMOP CDM drives us to develop approaches serving to enrich the set of instruments 
available to OHDSI collaborators. The particular case is CVX vocabulary, the purpose of which is to code 
vaccinations performed by different healthcare providers and to be a target for the mapping of 
immunization drugs4. Although CVX codes arise quite often in the real-world data and are very useful for 
the conversion of immunization-related source records with a lack of details (e.g. ”unspecified influenza 
vaccination”), none of them can be obtained as a descendant of ATC classification concepts in Atlas. 
 
Solution 
In order to simplify the determination of patient immunization status during cohort definition and 
concept set creation, we propose the methodology of vaccine administration data representation in 
OMOP Standardized Vocabularies. It is based on the embedding of CVX vocabulary into the existing ATC 
- RxNorm/RxNorm Extension Drug Hierarchy. The level of incorporation of a particular CVX code 
depends on the presence of one-to-one equivalent mapping and a semantic topography relative to the 
Standard Ingredient taken as a benchmark5. Using this, we have defined the following categories: 

1. CVX vaccines having single Standard semantic equivalents in the RxNorm. 
2. Multicomponent CVX vaccines with several Standard compositional parts represented by 

separate RxNorm Ingredients. They are considered to be “close to” the RxNorm Ingredient level 
and above RxNorm Clinical Drug Form. 

3. CVX vaccines which cannot be covered by OMOP Drug Domain rules and figuratively are 
“above” the RxNorm Ingredient level: 

3.1 CVX vaccines with several relevant RxNorm Ingredients, Dose Forms, and/or 
Dosages. 
3.2 Category-like CVX vaccines of "unspecified formulation".  

4. CVX vaccines requiring mapping to SNOMED Procedures. 
5. “Unmappable” CVX concepts excluded from the hierarchy (e.g. vaccines which are represented 

in other vocabularies).  
There are some examples for each category in Table 1 below. 
 
 
 
 



 
 
Table 1. Examples of CVX mapping and hierarchical matching. 

  

In general, CVX concepts from 1st category will get “Maps to” relationships and become non-standard 
while concepts from categories 2-4, at the appropriate hierarchical level, will be embedded via “Is a”  
relationships indicating “one hierarchical step” from a descendant (a child) to an ancestor (a parent), 
while “Subsumes” relationships have an opposite meaning(Figure 1). 

Figure 1. Hierarchical crosswalk from CVX concepts to ATC as well as RxNorm. 

Conclusion 
The approach provides us with the opportunity to incorporate the majority of CVX concepts into OMOP 
Drug Hierarchy. Such integration will increase the sample size in any cohort somehow related to patient 
immunity status by expanding the ancestry of Standardized Vaccines in OMOP CDM. 

 

 

  



References 

 
1. World Health Organization [WHO]. The draft landscape of COVID-19 candidate vaccines 

[Internet]. 2020 [cited 2020 Jul 11] . Retrieved from: 
https://www.who.int/publications/m/item/draft-landscape-of-covid-19-candidate-vaccines 

2. Amanat F, Krammer F. SARS-CoV-2 Vaccines: Status Report. Immunity. 2020;52(4):583-589. 
doi:10.1016/j.immuni.2020.03.007 

3. Mahase E. Covid-19: Oxford team begins vaccine trials in Brazil and South Africa to determine 
efficacy. BMJ. 2020;369:m2612. Published 2020 Jun 29. doi:10.1136/bmj.m2612 

4. OHDSI Forum. ATC release [Internet]. 2016 [cited 2020 Jul 16]. Retrieved from: 

https://forums.ohdsi.org/t/atc-release/11182 

5. Observational Health Data Sciences. OHDSI Wiki: Drug Domain.  2016 [cited 2020 July 11]. 
Retrieved from:  http://www.ohdsi.org/web/wiki/doku.php?id=documentation:vocabulary:drug 

 
 

 

https://www.who.int/publications/m/item/draft-landscape-of-covid-19-candidate-vaccines
https://forums.ohdsi.org/t/atc-release/11182
http://www.ohdsi.org/web/wiki/doku.php?id=documentation:vocabulary:drug

