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Abstract

Artificial intelligence (Al) has made significant advances in radiology. Nonetheless, challenges in Al development,
validation, and reproducibility persist, primarily due to the lack of high-quality, large-scale, standardized data across
the world. Addressing these challenges requires comprehensive standardization of medical imaging data and
seamless integration with structured medical data.Developed by the Observational Health Data Sciences and
Informatics community, the OMOP Common Data Model enables large-scale international collaborations with
structured medical data. It ensures syntactic and semantic interoperability, while supporting the privacy-protected
distribution of research across borders. The recently proposed Medical Imaging Common Data Model is designed to
encompass all DICOM-formatted medical imaging data and integrate imaging-derived features with clinical data,
ensuring their provenance.The harmonization of medical imaging data and its seamless integration with structured
clinical data at a global scale will pave the way for advanced Al research in radiology. This standardization will enable
federated learning, ensuring privacy-preserving collaboration across institutions and promoting equitable Al through
the inclusion of diverse patient populations. Moreover, it will facilitate the development of foundation models
trained on large-scale, multimodal datasets, serving as powerful starting points for specialized Al applications.
Objective and transparent algorithm validation on a standardized data infrastructure will enhance reproducibility and
interoperability of Al systems, driving innovation and reliability in clinical applications.
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Abstract
Background: Digital transformation, particularly the integration of medical imaging with clinical data, is vital in
personalized medicine. The Observational Medical Outcomes Partnership (OMOP) Common Data Model (CDM)
standardizes health data. However, integrating medical imaging remains a challenge.
Objective: This study proposes a method for combining medical imaging data with the OMOP CDM to improve
multimodal research.
Methods: Our approach included the analysis and selection of digital imaging and communications in medicine
header tags, validation of data formats, and alignment according to the OMOP CDM framework. The Fast Healthcare
Interoperability Resources ImagingStudy profile guided our consistency in column naming and definitions. Imaging
Common Data Model (I-CDM), constructed using the entity-attribute-value model, facilitates scalable and efficient
medical imaging data management. For patients with lung cancer diagnosed between 2010 and 2017, we introduced
4 new tables-IMAGING_STUDY, IMAGING_SERIES, IMAGING_ANNOTATION, and FILEPATH-to standardize various
imaging-related data and link to clinical data.
Results: This framework underscores the effectiveness of I-CDM in enhancing our understanding of lung cancer
diagnostics and treatment strategies. The implementation of the I-CDM tables enabled the structured organization of
a comprehensive data set, including 282,098 IMAGING_STUDY, 5,674,425 IMAGING_SERIES, and 48,536
IMAGING_ANNOTATION records, illustrating the extensive scope and depth of the approach. A scenario-based
analysis using actual data from patients with lung cancer underscored the feasibility of our approach. A data quality
check applying 44 specific rules confirmed the high integrity of the constructed data set, with all checks successfully
passed, underscoring the reliability of our findings.
Conclusions: These findings indicate that I-CDM can improve the integration and analysis of medical imaging and
clinical data. By addressing the challenges in data standardization and management, our approach contributes
toward enhancing diagnostics and treatment strategies. Future research should expand the application of I-CDM to
diverse disease populations and explore its wide-ranging utility for medical conditions.
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Abstract

Objectives: Despite easy-to-use tools like the Cohort Builder, using All of Us Research Program data for complex
research questions requires a relatively high level of technical expertise. We aimed to increase research and training
capacity and reduce barriers to entry for the All of Us community through an R package, allofus. In this article, we
describe functions that address common challenges we encountered while working with All of Us Research Program
data, and we demonstrate this functionality with an example of creating a cohort of All of Us participants by
synthesizing electronic health record and survey data with time dependencies.

Target audience: All of Us Research Program data are widely available to health researchers. The allofus R package is
aimed at a wide range of researchers who wish to conduct complex analyses using best practices for reproducibility
and transparency, and who have a range of experience using R. Because the All of Us data are transformed into the
Observational Medical Outcomes Partnership Common Data Model (OMOP CDM), researchers familiar with existing
OMOP CDM tools or who wish to conduct network studies in conjunction with other OMOP CDM data will also find
value in the package.

Scope: We developed an initial set of functions that solve problems we experienced across survey and electronic
health record data in our own research and in mentoring student projects. The package will continue to grow and
develop with the All of Us Research Program. The allofus R package can help build community research capacity by
increasing access to the All of Us Research Program data, the efficiency of its use, and the rigor and reproducibility of
the resulting research.
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Abstract
Common data models provide a standardized way to represent data used in federated learning tasks.
The aim of this review was to explore the development and use of common data models to harmonize

electronic health record data in health research. The data search yielded 724 records, of which 19 were

included for this study. None of the research focused on nursing specific topics. All studies either
utilized the Observational Medical Outcomes Partnership (OMOP) common data model, or developed
a model partly based on the OMOP. A roadmap to guide research for the development of common
data models for federated learning are warranted.
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Abstract

Background: The National Institute of Health and Social Care Research (NIHR) Health Informatics
Collaborative (HIC) for Hearing Health has been established in the UK to curate routinely collected
hearing health data to address research questions. This study defines priority research areas, outlines
its aims, governance structure and demonstrates how hearing health data have been integrated into a
common data model using pure tone audiometry (PTA) as a case study.

Methods: After identifying key research aims in hearing health, the governance structure for the NIHR
HIC for Hearing Health is described. The Observational Medical Outcomes Partnership (OMOP) was
chosen as our common data model to provide a case study example.

Results: The NIHR HIC Hearing Health theme have developed a data architecture outlying the flow of
data from all of the various siloed electronic patient record systems to allow the effective linkage of
data from electronic patient record systems to research systems. Using PTAs as an example,
OMOPification of hearing health data successfully collated a rich breadth of datapoints across multiple
centres.

Conclusion: This study identified priority research areas where routinely collected hearing health data
could be useful. It demonstrates integration and standardisation of such data into a common data
model from multiple centres. By describing the process of data sharing across the HIC, we hope to
invite more centres to contribute and utilise data to address research questions in hearing health. This
national initiative has the power to transform UK hearing research and hearing care using routinely
collected clinical data.
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Abstract i X7
Background: Metadata describe and provide context for other data, playing a pivotal role in enabling findability, accessibility,
interoperability, and reusability (FAIR) data principles. By providing comprehensive and machine-readable descriptions of digital
resources, metadata empower both machines and human users to seamlessly discover, access, integrate, and reuse data or content
across diverse platforms and applications. However, the limited accessibility and machine-interpretability of existing metadata for
population health data hinder effective data discovery and reuse.
Objective: To address these challenges, we propose a comprehensive framework using standardized formats, vocabularies, and protocols
to render population health data machine-readable, significantly enhancing their FAIRness and enabling seamless discovery, access, and
integration across diverse platforms and research applications.
Methods: The framework implements a 3-stage approach. The first stage is Data Documentation Initiative (DDI) integration, which
involves leveraging the DDI Codebook metadata and documentation of detailed information for data and associated assets, while
ensuring transparency and comprehensiveness. The second stage is Observational Medical Outcomes Partnership (OMOP) Common Data
Model (CDM) standardization. In this stage, the data are harmonized and standardized into the OMOP CDM, facilitating unified analysis
across heterogeneous data sets. The third stage involves the integration of Schema.org and JavaScript Object Notation for Linked Data
(JSON-LD), in which machine-readable metadata are generated using Schema.org entities and embedded within the data using JSON-LD,
boosting discoverability and comprehension for both machines and human users. We demonstrated the implementation of these 3
stages using the Integrated Disease Surveillance and Response (IDSR) data from Malawi and Kenya.
Results: The implementation of our framework significantly enhanced the FAIRness of population health data, resulting in improved
discoverability through seamless integration with platforms such as Google Dataset Search. The adoption of standardized formats and
protocols streamlined data accessibility and integration across various research environments, fostering collaboration and knowledge
sharing. Additionally, the use of machine-interpretable metadata empowered researchers to efficiently reuse data for targeted analyses
and insights, thereby maximizing the overall value of population health resources. The JSON-LD codes are accessible via a GitHub
repository and the HTML code integrated with JSON-LD is available on the Implementation Network for Sharing Population Information
from Research Entities website.
Conclusions: The adoption of machine-readable metadata standards is essential for ensuring the FAIRness of population health data. By
embracing these standards, organizations can enhance diverse resource visibility, accessibility, and utility, leading to a broader impact,
particularly in low- and middle-income countries. Machine-readable metadata can accelerate research, improve health care decision-
making, and ultimately promote better health outcomes for populations worldwide.
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Abstract

Background: Patient-monitoring software generates a large amount of data that can be reused for clinical audits and
scientific research. The Observational Health Data Sciences and Informatics (OHDSI) consortium developed the
Observational Medical Outcomes Partnership (OMOP) Common Data Model (CDM) to standardize electronic health
record data and promote large-scale observational and longitudinal research.

Objective: This study aimed to transform primary care data into the OMOP CDM format.

Methods: We extracted primary care data from electronic health records at a multidisciplinary health center in
Wattrelos, France. We performed structural mapping between the design of our local primary care database and the
OMOP CDM tables and fields. Local French vocabularies concepts were mapped to OHDSI standard vocabularies. To
validate the implementation of primary care data into the OMOP CDM format, we applied a set of queries. A practical
application was achieved through the development of a dashboard.

Results: Data from 18,395 patients were implemented into the OMOP CDM, corresponding to 592,226 consultations
over a period of 20 years. A total of 18 OMOP CDM tables were implemented. A total of 17 local vocabularies were
identified as being related to primary care and corresponded to patient characteristics (sex, location, year of birth,
and race), units of measurement, biometric measures, laboratory test results, medical histories, and drug
prescriptions. During semantic mapping, 10,221 primary care concepts were mapped to standard OHDSI concepts.
Five queries were used to validate the OMOP CDM by comparing the results obtained after the completion of the
transformations with the results obtained in the source software. Lastly, a prototype dashboard was developed to
visualize the activity of the health center, the laboratory test results, and the drug prescription data.

Conclusions: Primary care data from a French health care facility have been implemented into the OMOP CDM
format. Data concerning demographics, units, measurements, and primary care consultation steps were already
available in OHDSI vocabularies. Laboratory test results and drug prescription data were mapped to available
vocabularies and structured in the final model. A dashboard application provided health care professionals with
feedback on their practice.
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Abstract

Background: Given the geographical sparsity of Rare Diseases (RDs), assembling a cohort is often a challenging task.
Common data models (CDM) can harmonize disparate sources of data that can be the basis of decision support
systems and artificial intelligence-based studies, leading to new insights in the field. This work is sought to support
the design of large-scale multi-center studies for rare diseases.

Methods: In an interdisciplinary group, we derived a list of elements of RDs in three medical domains (endocrinology,

gastroenterology, and pneumonology) according to specialist knowledge and clinical guidelines in an iterative process.

We then defined a RDs data structure that matched all our data elements and built Extract, Transform, Load (ETL)
processes to transfer the structure to a joint CDM. To ensure interoperability of our developed CDM and its
subsequent usage for further RDs domains, we ultimately mapped it to Observational Medical Outcomes Partnership
(OMOP) CDM. We then included a fourth domain, hematology, as a proof-of-concept and mapped an acute myeloid
leukemia (AML) dataset to the developed CDM.

Results: We have developed an OMOP-based rare diseases common data model (RD-CDM) using data elements from
the three domains (endocrinology, gastroenterology, and pneumonology) and tested the CDM using data from the
hematology domain. The total study cohort included 61,697 patients. After aligning our modules with those of
Medical Informatics Initiative (MIl) Core Dataset (CDS) modules, we leveraged its ETL process. This facilitated the
seamless transfer of demographic information, diagnoses, procedures, laboratory results, and medication modules
from our RD-CDM to the OMOP. For the phenotypes and genotypes, we developed a second ETL process. We finally
derived lessons learned for customizing our RD-CDM for different RDs.

Discussion: This work can serve as a blueprint for other domains as its modularized structure could be extended
towards novel data types. An interdisciplinary group of stakeholders that are actively supporting the project's
progress is necessary to reach a comprehensive CDM.

Conclusion: The customized data structure related to our RD-CDM can be used to perform multi-center studies to
test data-driven hypotheses on a larger scale and take advantage of the analytical tools offered by the OHDSI
community.
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' 8H O OHDSI Global

® Global Community Call 77—+
July 30 Patient-Level Prediction

Aug. 6  Building the OHDSI Evidence Network, Session III -
OHDSI Vocabularies

Aug. 13 A Look Inside The OHDSI 2024 Global Symposium

Aug. 20 Building The OHDSI Evidence Network Sprint,
Final Session

® APAC Call 77—V

Aug. 1  Scientific Forum
Community-Wide ETL Project Kickoff

Aug.14  Scientific Forum
Community-Wide ETL Project Sprint 1 Review

Aug.15 Community Call
Evidence Network & Workgroup Updates
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SESSION ONE

00:00 - Welcome to the European OHDSI Journey

Peter Rijnbeek, PhD, Chair, Department of Medical Informatics, Erasmus MC

14:00 - Journey of OHDSI: Where Have We Been and Where We Can Go Together?

Patrick Ryan, PhD, Janssen Research and Development, Department of Biomedical Informatics, Columbia
University Medical Center

42:45 - Selection of European Initiatives Using_ the OMOP CD

Moderator: Renske Los, PhD, Assistant Professor of Medical Informatics, Department of Medical Informatics,
Erasmus MC
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Selection of European Initiatives Using the OMOP CDM

OHDSI Europe National Nodes building opportunities through
collaboration - Renske Los, Erasmus MC, The Netherlands

ONCOVALUE: Can Real-World Data Shape the Future of Health
Technology Assessment in Oncology? - Andreas Henriksen,
Copenhagen University Hospital, Denmark

DigiONE: technical challenges and solutions to the European cancer
OMOP conversions from hospital EHR - Piers Mahon, DIGICORE, UK

The PHEMS Project: New Strategies in Health Data Sharing - Sofia
Bazakou, The Hyve, The Netherlands

Ecraid: European Clinical Research Alliance on Infectious Diseases -
Ankur Krishnan, Heidelberg University Hospital, Germany

PHederation - the Federated Network of Pulmonary Hypertension
Registries - Eva-Maria Didden, Actelion, a Johnson & Johnson Company,
Belgium

Q&A
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SESSION TWO

09:00 - Collaborator Showcase: Rapid Fire Presentation

Moderator: Katia Verhamme, MD, Associate Professor of Use and Analysis of Observational Data, Department of

Medical Informatics, Erasmus MC, Rotterdam.

1. Adoption of the OMOP Common Data Model in the UK
Speaker: Alex Knight, Health Data Research UK

2. Piloting the Transformation of Multiple Sclerosis Real-World Data to the OMOP CDM: Lessons Learned
Speaker: Tina Parciak, UHasselt

3. Annotation-preserving machine translation of English corpora to validate Dutch clinical concept
extraction tools. Speaker: Tom Seinen, Erasmus MC

4. Beyond Diagnostic Codes: A Weakly Supervised learning Framework for Accurate Multimorbidity
Identification in Electronic Health Records. Speaker: Luz Saude, Portugal

5. OHDSI meets Flowise to Streamline Biomedical Data Discovery and Analysis
Speaker: Joao Almeida

6. ReportGenerator: Automating study reports and visualization apps for DARWIN EU® research
Speaker: Cesar Barboza Gutierrez, Erasmus MC

7. Analysis of Lung Cancer Patient Treatment with Immune Checkpoint Inhibitors Using Natural
Language Processing for Data Extraction from Electronic Health Records
Speaker: Clara L. Oeste and Annelies Verbiest, Lynxcare

8. An Exploration of Ovarian Cancer Therapy Sequence Utilization in Treatment-naive Women from 2008-
2020. Speaker: Whitney Burton, Taipei Medical University

9. Baseline Characterization and Treatment Pathways of Patients With Alport Syndrome Across
Geographies: Exploring a Rare Disease in Multi-Database Retrospective Cohort Study
Speaker: Katrin Manlik, Bayer AG
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SESSION THREE
06:55 - Large Scale Evidence Generation in EHDEN and DARWIN EU®

Moderators: Daniel Prieto-Alhambra and Katia Verhamme, Department of Medical Informatics, Erasmus MC

1. Introduction to EHDEN - Daniel Prieto Alhambra

2. Predicting long term cancer survival for Health Technology Assessment: A
Multinational Cohort Study Across Europe - Jeremy Dietz, National Institute for
Health and Care Excellence

3. Trends over time in medicines with suggested shortages in Europe - Marta
Pineda-Moncusi, Oxford University

4. Q&A

EUROPEAN OHDSI
SYMPOSIUM

5. Introduction to DARWIN EU® - Katia Verhamme

6. DARWIN EU®- Trend of prescription opioid use in Europe - Annika Jodicke,
Oxford University

7. DARWIN EU®- Treatments of multiple myeloma in Europe from 2012-2022: a
population-based network cohort study - Talita Duarte Salles, Erasmus MC

8. Q&A
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Workshops

Vocabulary Workshop Part 1 and 2
What you need to know about OHDSI Vocabularies to do phenotyping?

OHDSI Standardized Vocabularies(12#5& %) (XOMOP CDM®D 7B S IRIE
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