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Background 

Biomedical informatics education increasingly relies on realistic tools and data to train students 

in health IT and data analytics. Various open-source resources exist to support this training, 

including electronic health record (EHR) systems like OpenEMR, LibreHealth EHR, and 

OpenMRS [1-3], synthetic data generators such as Synthea [4], interoperability sandboxes like 

the SMART on FHIR platform [5], and open clinical datasets exemplified by MIMIC-III/IV [6]. 

Moreover, the OHDSI initiative provides standardized analytics tools (e.g. ATLAS for OMOP 

common data model databases) to generate real-world evidence from patient data [7]. However, 

these educational tools are typically siloed, and there is a notable gap in integrating an EHR 

interface with standards-based data exchange and analytics for teaching purposes. Existing 

“educational EHR” solutions have primarily focused on EHR usage training and lack support for 

data interoperability or population-level analytics [2, 3, 8]. This gap limits hands-on learning of 

end-to-end workflows - from entering clinical data in an EHR, through exchange via HL7 FHIR, 

to analysis in an OMOP-format data warehouse. 

Methods 

ExCITE (Educators Clinical Informatics Training Environment) was developed as a cohesive, 

containerized platform to bridge these gaps. The platform combines four main components: 

1. OpenEMR, a widely used open-source EHR system [1], serving as the clinical front-end 

2. HAPI FHIR, to supplement OpenEMR available FHIR APIs, for standards-based data 

exchange 

3. OHDSI Broadsea, which deploys the OMOP Common Data Model database with the 

WebAPI and ATLAS web interface [7] for observational analytics 

4. The Informatics Classroom environment for interactive notebooks and exercises, 

supported through NoSQL data storage and JupyterLab 

 

All components were configured as Docker containers orchestrated via a common network, 

enabling seamless communication. The entire architecture can be deployed locally or within a 

cloud virtual environment, simplifying installation for classroom settings. We documented the 

system design, selected open standards (FHIR R4, OMOP CDM v5.3), and chose an open-source 

licensing model (Apache 2.0) to facilitate community adoption and extension. 

Results 

We achieved a successful deployment of ExCITE across several institutions, demonstrating the 

portability and utility of this platform for educational informatics. De-identified patient data from 

the MIMIC-IV dataset was loaded into the OpenEMR database, using a custom ETL developed 



by partners. Patient demographics, diagnoses, medications, and observations were then 

automatically exported via the FHIR server and transformed into the OMOP CDM tables. The 

resulting standardized database was then accessible through Broadsea utilities, allowing for 

usage within Atlas and other analytical packages provided under the OHDSI community. In the 

Informatics Classroom environment, students could programmatically query a FHIR endpoint, 

reducing the technical burden involved in understanding programmatic methods for doing so. 

Initial user testing within classroom settings has been positive: learners were able to navigate 

from viewing a patient’s record in the EHR interface, through executing FHIR-based data 

queries, to understanding and visualizing clinical workflows. These results illustrate the 

feasibility of a containerized, integrated informatics education platform. The ExCITE system is 

available as a public GitHub repository [9]. 

Conclusion 

ExCITE addresses a critical unmet need in biomedical informatics training by providing a 

unified platform that combines an EHR interface, interoperable data exchange, and analytics on a 

common data model. This all-in-one environment enables students and trainees to gain hands-on 

experience with a breadth of health data standards and tools - from entering clinical data and 

using FHIR to harmonize data, to applying OHDSI/OMOP analytical methods. The platform 

aims to engage the OHDSI community as it cultivates proficiency in standards-based data 

integration and observational research among new researchers. By open sourcing ExCITE under 

an Apache license and containerizing its components, we encourage community contributions 

and easy deployment at academic institutions. Future work will involve expanding the library of 

synthetic scenarios, evaluating the platform in additional classroom settings, and refining the 

FHIR-to-OMOP ETL mappings. ExCITE has the potential to enhance training programs in 

biomedical informatics by immersing learners in a realistic, standards-aligned ecosystem, 

thereby better preparing the next generation of practitioners and researchers to work with 

interoperable health data and open-source analytical tools. 
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