Digital Health and Informatics Innovations for Sustainable Health Care Systems 1465
J. Mantas et al. (Eds.)

© 2024 The Authors.

This article is published online with Open Access by 10S Press and distributed under the terms

of the Creative Commons Attribution Non-Commercial License 4.0 (CC BY-NC 4.0).
doi:10.3233/SHTI240690

Key Research Areas for Building and
Deploying a Common Data Model for an
Intensive Medicine Data Space in Europe

and Beyond

Carlos Luis PARRA-CALDERON®', Silvia RODRIGUEZ MEJIAS?,
Kirsten COLPAERT®, Felix BALZER®, Boris DELANGE¢Y, Marc CUGGIAS,
Denis DELAMARREY, Christel DANIEL®f, Maxim MOINATY,

Jan VAN DEN BRANDE, Michel E. VAN GENDERENE, Lucas FLEURENGS,
Christian JUNGH" and Celia ALVAREZ-ROMERO?
aComputational Health Informatics Group. Institute of
Biomedicine of Seville, IBIS/ Virgen del Rocio University Hospital/CSIC/University of
Seville, Spain
bData Science Institute, Ghent University Hospital, Ghent, Belgium
¢ Institute of Medical Informatics, Charité - Universitdtsmedizin Berlin, corporate
member of Freie Universitdt Berlin and Humboldt-Universitdt zu Berlin, Germany
4CHU Rennes, INSERM, LTSI-UMR 1099, Univ Rennes, 35000 Rennes, France
¢ Assistance Publique Hopitaux de Paris, Paris, France
fSorbonne Université, Inserm, Université Sorbonne Paris Nord, LIMICS, Paris, France
8 Erasmus MC University Medical Center, Department of Adult Intensive Care,
Rotterdam, The Netherlands
" Medical Faculty, Department of Cardiology, Pulmonology and Vascular Medicine,
Heinrich-Heine-University Dusseldorf, Dusseldorf, German and CARID
(Cardiovascular Research Institute Diisseldorf), Dusseldorf, Germany
ORCiD ID: Carlos Luis Parra-Calderon https://orcid.org/https://orcid.org/0000-0003-
2609-575X, Silvia Rodriguez Mejias https://orcid.org/https://orcid.org/0009-0009-
9916-4729, Kirsten Colpaert https://orcid.org/https://orcid.org/0000-0003-2515-1713,
Felix Balzer https://orcid.org/https://orcid.org/0000-0003-1575-2056,

Boris Delange https://orcid.org/https://orcid.org/0009-0002-6055-6935,

Marc Cuggia https://orcid.org/https://orcid.org/0000-0001-6943-3937,

Denis Delamarre https://orcid.org/https://orcid.org/0009-0000-8493-5388,
Christel Daniel https://orcid.org/https://orcid.org/0000-0001-7938-8156,
Maxim Moinat https://orcid.org/https://orcid.org/0000-0001-8473-2433,

Jan van den Brand https://orcid.org/https://orcid.org/0000-0002-1685-9886,
Michel E. van Genderen https://orcid.org/https://orcid.org/0000-0001-5668-3435,
Lucas Fleureng https://orcid.org/https://orcid.org/0000-0002-4056-1692,
Christian Jungh https://orcid.org/https://orcid.org/0000-0001-8325-250X,

Celia Alvarez-Romero https://orcid.org/https://orcid.org/0000-0001-8647-9515

! Corresponding Author: Carlos Luis Parra-Calderén; E-mail: carlos.parra.sspa@juntadeandalucia.es.


https://orcid.org/https:/orcid.org/0000-0003-2609-575X
https://orcid.org/https:/orcid.org/0000-0003-2609-575X
https://orcid.org/https:/orcid.org/0009-0009-9916-4729
https://orcid.org/https:/orcid.org/0009-0009-9916-4729
https://orcid.org/https:/orcid.org/0000-0003-2515-1713
https://orcid.org/https:/orcid.org/0000-0003-1575-2056
https://orcid.org/https:/orcid.org/0009-0002-6055-6935
https://orcid.org/https:/orcid.org/0000-0001-6943-3937
https://orcid.org/https:/orcid.org/0009-0000-8493-5388
https://orcid.org/https:/orcid.org/0000-0001-7938-8156
https://orcid.org/https:/orcid.org/0000-0001-8473-2433
https://orcid.org/https:/orcid.org/0000-0002-1685-9886
https://orcid.org/https:/orcid.org/0000-0001-5668-3435
https://orcid.org/https:/orcid.org/0000-0002-4056-1692
https://orcid.org/https:/orcid.org/0000-0001-8325-250X
https://orcid.org/https:/orcid.org/0000-0001-8647-9515

1466C.L. Parra-Calderon et al. / Key Research Areas for Building and Deploying a Common Data Model

Abstract. Key Research Areas (KRAs) were identified to establish a semantic
interoperability framework for intensive medicine data in Europe. These include
assessing common data model value, ensuring smooth data interoperability,
supporting data standardization for efficient dataset use, and defining
anonymization requirements to balance data protection and innovation.
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1. Introduction and Methods

Intensive Care Unit (ICU) is a data-rich environment - generating huge amounts of data
- but there is a notable absence of secure cross-border data access, sharing, and
processing framework. This is a crucial issue because developing effective Al systems
relies on high-quality, representative, reliable, trustworthy, and large datasets. From
September to November 2023, dedicated meetings were held to identify Key Research
Areas (KRAs) and associated challenges for defining and deploying Common Data
Models (CDMs) in an Intensive Medicine Data Space. The methodology involved
experts in medical informatics, data standardization, data science, artificial intelligence,
and intensive care. The advantages of an architecture based on the Data Spaces Blueprint
by the Digital Space Support Centre [1] and Gaia-X were considered.

2. Results, Discussion and Conclusions

This work outlines a roadmap for deploying a data space in ICU settings to develop Al,
share clinical best practices, and support personalized medicine, benchmarking, and
disaster preparedness. Key Research Areas (KRAs) include defining flexible Common
Data Models through HL7 FHIR [2] and OMOP-CDM [3] (KRA One), establishing
standards for semantics and interoperability (KRA Two), supporting data providers and
users (KRA Three), and ensuring secure data sharing through anonymization and
pseudonymization (KRA Four). A set of 4 KRAs to contribute to defining CDMs for an
Intensive Medicine Data Space in Europe and Beyond has been identified. KRAs need
to be addressed and expanded to contribute to the objectives of this work.

The identified KRAs aim to tackle challenges in EU ICUs hindering data-driven
clinical decision-making and innovations. They will select CDMs and standardize data
elements, outline requirements for seamless data interoperability, and develop secure
platforms for aggregating ICU datasets for secondary analysis and treatment-specific
tools.
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