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Abstract

NACHC has developed an open-source implementation of a FHIR to OMOP converter and a suite of tools to support common tasks associated with FHIR and OMOP. The fhir-to-omop project includes all of the parsing of FHIR Patient$everything messages, mapping of FHIR codes and terminologies to OMOP standard concepts, and writing of these patients to a Microsoft SQL Server OMOP instance using a parallelize process. The application has exceptional separation of concerns and overall architecture allowing for the easy use of individual layers and components as well as the application as a whole. This application has been used to create an OMOP instance of the entire MITRE Synthea Syntheticmass (syntheticmass.mitre.org) database, which includes approximately 1.107 million patients.

The architecture and use of this software will be presented including live demonstrations, testing, and code review. This presentation will be of interest to a wide audience including implementers, developers, architects, and leadership as well as those interested in FHIR, OMOP, Java, Microsoft SQL Server database development, and/or terminology.

Background

Analytical studies using health care data and health care informatics systems including electronic medical records (EMRs) often suffer in quality and consistency due to information being stored and communicated in differing ways.  OMOP and FHIR go a long way in improving this situation.  We have integrated into our enterprise informatics system a suite of tools and utilities using OMOP and FHIR, and have made these tools available publicly under the Apache 2 license as the fhir-to-omop project in github. https://github.com/NACHC-CAD/fhir-to-omop.  

FHIR is the tool we used to define and implement the transport layer of our implementation. The HL7® (Health Level Seven®) FHIR® (Fast Healthcare Interoperability Resources) standard defines how healthcare information can be exchanged between different computer systems regardless of how it is stored in those systems. It allows healthcare information, including clinical and administrative data, to be available securely to those who have a need to access it, and to those who have the right to do so for the benefit of a patient receiving care. The standards development organization HL7® uses a collaborative approach to develop and upgrade FHIR.”1

The Observational Medical Outcomes Partnership (OMOP) is often used to refer to the database model known as the “Common Data Model” or CDM. OMOP is supported by the Observational Health Data Sciences and Informatics (OHDSI) community. More information regarding the OHDSI community is available at https://www.ohdsi.org/. 

OMOP allows for the systematic analysis of disparate observational databases. The concept behind this approach is to transform data contained within those databases into a common format (data model) as well as a common representation (terminologies, vocabularies, coding schemes), and then perform systematic analyses using a library of standard analytic routines that have been written based on the common format.2 There are different types of observational databases which capture disparate patient-level data in source systems. These databases are as diverse as the healthcare system itself, reflecting different populations, care settings, and data capture processes.3  

Methods

The fhir-to-omop suite of tools uses FHIR and OMOP to improve the automation, consistency, rigor, and privacy of NACHC’s enterprise informatics system. These tools include capabilities such as the ability to rigorously and consistently define patient populations with phenotypes and cohorts, the ability to write a single study script and run that study against any OMOP data source (including the ability to run our studies on other data sets as well as the ability to run other’s studies on our system), automated extraction of data, the translation of FHIR to OMOP, and the ability to run studies privately by accepting and running scripts that use our data but only report out aggregated and otherwise deidentified information.  The entire suite of fhir-to-omop tools is configurable and can be used to create and maintain several different instances of OMOP and/or FHIR data sources.  The fhir-to-omop tool is built around a well architected design and each of the components can be used individually and integrated into other tools and projects.  

Results

The fhir-to-omop tool can be used to convert any FHIR Patient$everything resource (as well as other resources and snippets of resources) into OMOP data records either by directly inserting them into a database or through the generation of CSV files that can then be uploaded to any database system that supports csv import.  This tool uses caching, parallelization, and other performance enhancements to enable scalability.  This tool has been reliably used to download over 1.1 million Patient$everything resources from the Synthea project’s synthmass FHIR server as part of an overnight process.  

Conclusion

NACHC Informatics and our partners have architected and executed a road map to the development, deployment, and adoption of FHIR and OMOP into our enterprise informatics system Cosmos.  The tools used to implement our complete FHIR to OMOP solution have been made available publicly under the Apache 2 license at https://github.com/NACHC-CAD/fhir-to-omop.  This implementation has led to the improvement of our ability to define study parameters and exchange data and information.  This implementation has improved the quality of our data and greatly reduced the effort required to perform analytic studies using health care information.  These results will be reported in future publications.  
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