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Abstract. Within the HORIZON 2020 project ORCHESTRA, patient data from
numerous clinical studies in Europe related to COVID-19 were harmonized to create
new knowledge on the disease. In this article, we describe the ecosystem that was
established for the management of data collected and contributed by project partners.
Study protocols elements were mapped to interoperability standards to establish a
common terminology. That served as the basis of identifying common concepts used
across several studies. Harmonized data were used to perform analysis directly on a
central database and also through federated analysis when data was not permitted to
leave the local server(s). This ecosystem facilitates the answering of research
questions and generation of new knowledge available for the scientific community.
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1. Introduction

The project ORCHESTRA [1] aims to generate new knowledge on COVID-19 by
creating a pan-European knowledge base derived data collected in numerous European
clinical studies. To do so, an elaborate data infrastructure needed to be established to
enable: data collection, data harmonization and standardization [2], as well as data
storage and analysis, and last data protection.

2. Methods

The REDCap platform was selected for data collection and storage. We mapped the data
elements across the different ORCHESTRA studies to international terminology
standards (e.g. SNOMED CT [3], LOINC [4]) and added the corresponding standard
codes to the metadata.. To investigate a specific research question, all the data collected
using relevant variables were transformed to a common format and merged. REDCap
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provides direct access for centralized analysis. Additionally, a pipeline for federated data
analysis [5] was built, using DataShield libraries for privacy preserving analysis of
sensitive data.

3. Results

To enable joint analysis across studies, a harmonization process of the clinical study
variables that comprise the data collection forms was set up. Semantic interoperability
[6,7] in ORCHESTRA studies was established based on standard terminology. This
facilitated the next step of harmonization and identification of similar concepts across
studies that were candidates for shared analysis.

4. Discussion

Considering the importance of cross-countries studies to face infectious diseases, it
would be very useful to reach international agreements on standard formats for common
elements used in the clinical studies on infectious diseases.

5. Conclusions

Harmonized datasets could be used to gain new knowledge on the disease, both
performing analysis on a central server and using federated approach. The use of
standards supports the joint analysis across studies and facilitates the use of analysis tools
and federated analysis algorithms.
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