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Abstract. Common Data Models (CDMs) are critical for data exchange and
integration in the healthcare domain, although the conversion from local datasets is
burdensome. OntoBridge is a scalable tool that facilitates this process by means of
a set of ontologies that represent local databases and CDMs, as well as the
syntactic mappings between them. It then converts data to RDF using Ontop,
extracts it with SPARQL queries and post-processes the resulting CSV file with a
Python script. This demonstration carries out the OntoBridge pipeline on a
synthetic dataset based on the Hospital Clinic de Barcelona’s data warehouse.
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1. Introduction

Data exchange in the realm of healthcare organizations is critical, especially for the
progression of biomedical research, which relies on the consolidation of vast clinical
datasets [1]. Yet, the process of making such data reusable entails considerable efforts
in terms of cleaning, merging, and organizing [2], a task made more challenging by the
diverse and often proprietary data formats employed by various institutions. This
diversity poses a significant barrier to the reproducibility of research findings [3]. A
growing trend to mitigate these challenges involves the adoption of Common Data
Models (CDMs), which serve to unify data representation, thus enhancing the ability to
share and integrate data from multiple sources while maintaining its semantic integrity
and context [4-6].

Transforming data from local formats into those compliant with CDMs is
typically a challenging task that requires substantial resources. The tools that are either
available in the market or published in the literature [7-9] tend to focus on a single part
of the ETL process, and are usually centered on a specific CDM.

This manuscript presents OntoBridge, a novel tool devised to simplify the task
of converting data into CDM-compliant formats by means of ontologies, which have
proven their utility in the biomedical field [2,11-13]. This tool is being used in the
DATQOS-CAT project, an initiative in Catalonia that employs OMOP for the integration
of diverse clinical, phenotypic, genomic and environmental databases.
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2. Topic

OntoBridge uses ontologies to represent both the source data and the CDM metamodel,
while a third one performs the syntactic mapping between them using the rdf:type
property. The semantic equivalence between local and standard concept is established
by means of the owl:sameAs property.
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Figure 1: syntactic (upper part) and semantic (lower part) ontological mappings
between local models and CDMs.

Data from relational databases is transformed to RDF using Ontop, an open-
source tool leveraging R2RML for mapping to ontology elements. These OWL
ontologies with RDF data are uploaded to a Jena Fuseki server for CDM-based
SPARQL data extraction, followed by a Python script ensuring CDM compliance of
the CSV output.

OntoBridge has proven effectiveness and flexibility in standardizing local datasets
across three versions of the OMOP CDM (5.3, 5.4, 6.0) and i2b2, employing a scalable
methodology adaptable to various input datasets and output models. Its ontological
approach simplifies the management of updates and adjustments in response to changes
in local data models and domain knowledge, which are frequent in the biomedical field.
Furthermore, the ontologies of each CDM as well as the ontological mappings created
between data sources and CDMs are completely reusable for new cohorts.

3.  Contents of the demonstration

The demonstration will carry out the whole OntoBridge pipeline within a synthetic
dataset of 100 patients mimicking the Hospital Clinic de Barcelona’s data warehouse. It
will focus on the following steps:
- Creation of two ontologies: one that represents a data source stored in a
relational database, and another one that maps it to the OMOP CDM.
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- Exploration of an R2RML file that maps RDB to OWL elements.

- Real-time execution of Ontop to create RDF data from the RDB.

- Loading of the ontologies on a Jena Fuseki server and querying it using CDM-
based SPARQL queries.

- Execution of a Python script to post-process the resulting dataset to obtain a
final, CDM-compliant CSV file.
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