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Use Cases: one important component of NFDI4Health (I) 
Were selected to  

• involve various user communities in epidemiology, public health and clinical trials  

• address most relevant aspects of personal health-related data and provide blueprints for 
upscaling 

• implement services and standards in major data sources in Germany 

• illustrate approaches to ensure confidentiality and to comply with data protection/data 
privacy and ethical regulations 

 pilot FAIRification of individual health data 

 Task Area 5 
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Use Cases: one important component on NFDI4Health (II) 

Exposure- 
oriented  

epidemiology 

Surveillance 
&  

monitoring 

Clinical 
trials 

Radiomics / AI 

Secondary data &  
record linkage 

Outcome-
oriented 

epidemiology 

+ Task Force 
COVID-19 
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The Use Case Task Force COVID-19 (I) 

Schmidt, Fluck, Golebiewski, Grabenhenrich, Hahn, Kirsten, Klammt  Löbe, Sax, Thun, Pigeot (2021) Die NFDI4Health - Task Force COVID-19. Bundesgesundheitsblatt – Gesundheitsforschung – Gesundheitsschutz 64:1084-1092 

• Funded by Deutsche Forschungsgemeinschaft (German Research Foundation) as 
additional use case of NFDI4Health 

• Duration: 07.2020 – 06.2023; total funding volume: € 1.065.084 
• Coordination: Leibniz Institute for Prevention Research and Epidemiology – BIPS 

• Establishment of nationwide information infrastructure for COVID-19 research 

• Focus beyond clinical patient data on consequences of the pandemic outbreak  
for public health 

• Participating institutions: 
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The Use Case Task Force COVID-19 (II) 
Additional use case of NFDI4Health, but 

• Serves as a kind of microcosm  

• Provides unique opportunity to learn about potential pitfalls and challenges 

• Lessons learned to facilitate necessary steps in NFDI4Health  

• Set-up of services and standards to be tested against other use cases and expanded to 
cover needs of NFDI4Health 

 “Blue print” for overall NFDI4Health 
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Objective I: Improved FAIRness of COVID-19 research data collections 

•  Inventory of German studies on COVID-19 from epidemiology, public health  
 and clinical trials 

•  Centralised data catalogue with search function 

•  Improved access 

•  Measures for improved data exchange 

•  Uniform assessments of data quality 
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Objective II: Promotion of timely implementation of harmonised research 
related to COVID-19 

• Guidelines, training materials and standards e.g. for data management, survey 
 instruments and use of routine data 

•  Standardised analysis routines for data exploration  

•  Services for (partially) automated analysis of medical image data 
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Objective III: Record linkage of various COVID-19 data records 

• Concept for linking various relevant data sources 
• Hospital data 
• Outpatient prescription data 
• Sequencing data 
• Image data 
• Sociodemographic and psychosocial data 

• Including data protection concept and template for informed consent 
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Objective IV: Standardisation, search portal and information extraction  

• Standardisation of information to be collected for data publication 
•  Development of publication guidelines for standardised publication of  COVID-19 studies  
•  Development of metadata scheme for collection, detection and publication of  

 COVID-19 studies 
•  Collection of terminologies and development of terminology service 

• Establishment of search portal for personal health data on COVID-19 
•  Implementation of search functionalities based on developed metadata standards  

 and terminologies 

• Information extraction and text mining  
•  Enrichment of developed terminology resources with synonyms for optimal use on  

 search portal, for metadata annotations or text mining approaches  
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First results  in numbers  
• Study hub 

• Studies: 855 

• Data catalogue 
• Identified studies1: 233  

• Studies that meet the selection criteria of 
Task Force COVID-19: 105 

• Studies contacted: 96 
• Studies with semantic annotation of survey 

items: 21 
• Instruments: 23 
• Questionnaire items: 3.506 
 

 
 
 

 
 

• Text mining-based preprint viewer 
• COVID-19 related preprints: 37.861 
• Availability of peer-reviewed versions: 

• No peer-reviewed article: 29.940  
• Found by Pre2Pub algorithm: 4.232 
• Linked through Crossref/preprint server: 3.689 

• Semantic classes: 
• Medical Subject Headings - Diseases: 34.630 
• HUGO Gene Nomenclature Committee: 7.198 
• SARS-CoV-2 proteins: 4.107 
• SARS-CoV-2 virus variants: 235 

• CT analysis tool for COVID-19 
• Image quality features: 28  
• COVID-19 scores: 2  

1 Active search for further studies was discontinued at the beginning of 2021 
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Results:  Publication guidelines for German Central Health  
Study Hub COVID-19  

• Definition of data types/data resources: 
• Study metadata 
• Study documents (e.g. study protocol, data dictionary, instruments like templates of 

questionnaires or case report forms) 

• Reference metadata scheme developed for recording COVID-19 studies and study documents 

• Assignment of persistent identifier: DOI (Digital Object Identifier) for study documents  

• Licenses to enable subsequent use of content: preferably Creative Commons licenses 

• File formats: machine-readable preferred, e.g. .xml, .csv, .xls, .json, .rdf; human-readable also 
accepted. 

• Language(s): English preferred, German accepted 

 "Blue print" for NFDI4Health 
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Results:  German Central Health Study Hub COVID-19 

• Access: https://covid19.studyhub.nfdi4health.de 

• Advanced search and filter functions for: 
• Metadata of studies, instruments and documents 
• “Questionnaire items" of instruments 

• Hierarchical display of studies and their  
 documents and instruments 

• Version management of documents possible 

• Integrates studies from 
• Registries such as DRKS, WHO/ITRCP, ClinicalTrials.gov 
• Data cataloguing by the Task Force 

• Weekly updates 

Schmidt  et al., on behalf of the NFDI4Health Task Force COVID-19 (2021) Facilitating study and item level browsing for clinical and epidemiological COVID-19 studies. Stud Health Technol Inform 281:794-798 

https://covid19.studyhub.nfdi4health.de/
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Results:  Data catalogue  

• Epidemiological survey instruments on COVID-19 in Germany 

• Access: https://mica.covid19.studyhub.nfdi4health.de/ 

https://mica.covid19.studyhub.nfdi4health.de/
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COVID-19 study 
documents and 
instruments 
catalogue 

Results:  Study document and metadata catalogue  
• COVID-19 study metadata capturing, as well as document and instrument browsing 

based on the widely used FAIRDOM SEEK system for scientific data management 

• Access (test implementation): https://seek.covid19.studyhub.nfdi4health.de/ 

 

Input interface 
for metadata 
of studies and 
their resources 

https://seek.covid19.studyhub.nfdi4health.de/
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Results:  Interoperability – Implementing international standards 

• Majority of metadata items can be mapped with FHIR, but FHIR extensions necessary  

• Currently, mapping of SNOMED CT conducted for eight instruments in OPAL/Mica 

• SNOMED CT successfully implemented in Mica/OPAL using YAML format and python scripts 
• SNOMED CT hierarchy and grammar cannot be implemented in current Mica/OPAL format 
• On the long run: Mica/OPAL to be adapted for optimal implementation of international terminologies 

YAML = YAML Ain’t Markup Language | FHIR = Fast Healthcare Interoperability Resources 

FHIR mapping of  metadata schema  

Mapping 
of Study 

Instruments  
(1.178 items) 

YAML 
File OPAL/Mica 

Mapping and implementing SNOMED CT in  OPAL/Mica  
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•  Access: https://preview.zbmed.de/ 

•  Advanced search and filter functions  
 for abstracts 

•  Direct links to full texts 

•  Export functions for retrieved results 

•  Integrates preprints from the following  
 document servers 

•  medRxiv and bioRxiv | ChemRxiv |  
 ResearchSquare | arXiv | Preprints.org  

•  Daily updates 

 

Langnickel, Baum, Darms, Madan, Fluck (2021) COVID-19 preVIEW: Semantic Search to Explore COVID-19 Research Preprints. Stud Health Technol Inform  281:78-82. 

Results:  Text mining-based Preprint Viewer 

https://preview.zbmed.de/
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Results:  Record Linkage 

• Overview of different linking approaches with and without unique identifiers 
•  In Germany: no unique identifier for medical research 
•  Various personal identifiers used in medical research, 
     partly even none precluding record linkage 
•  Recommendation for personal identifiers: Core data set of  

 Medical Informatics Initiative 

•  Good practice data linkage (GPDL): recommendations for linkage processes 
• Application of GPDL in current studies, e.g., NAKO, SHIP, LIFE, … 
• MII concept in line with GPDL 

•  Ongoing: Privacy preserving rules 

NFDI4Health General Assembly 
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Results:  Providing an AI-based image analysis service for CT data 

• Publically available fully automatic CT analysis tool for COVID-19 
• Automatic segmentation 
• Calculation of disease-specific  

scores 
• Interactive viewing components 

• Information gain: 
• Probability of COVID-19 
• Severity 
• Lung volume 
• Image quality 

https://grand-challenge.org/reader-studies/satori-nfdi4health-test/ 
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Contact: 

www.nfdi4health.de 

Thank you very much for 
your attention! 

Prof. Dr. Iris Pigeot 

pigeot@leibniz-bips.de 
Leibniz Institute 

for Prevention Research and 
Epidemiology – BIPS 

Achterstr. 30, 28359 Bremen 
 

Prof. Dr. Juliane Fluck 

fluck@zbmed.de 
ZB MED - Information Centre 

for Life Sciences 
Gleueler Straße 60, 50931 Köln 
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