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Use Cases: one important component of NFDI4Health (l)

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 (ll)
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The Use Case Task Force COVID-19 (l)

 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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Schmidt, Fluck, Golebiewski, Grabenhenrich, Hahn, Kirsten, Klammt Lobe, Sax, Thun, Pigeot (2021) Die NFDI4Health - Task Force COVID-19. Bundesgesundheitsblatt — Gesundheitsforschung — Gesundheitsschutz 64:1084-1092
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The Use Case Task Force COVID-19 (ll)

Additional use case of NFDI4Health, but
« Serves as a kind of microcosm

* Provides unigue 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 Il: 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

L J PALY
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Objective lll: Record linkage of various COVID-19 data records

« Concept for linking various relevant data sources
» Hospital data
 Qutpatient 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

e Studies: 855

 Data catalogue

« |dentified studies': 233

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

« Studies contacted: 96

 Studies with semantic annotation of survey
items: 21

* |nstruments: 23
* Questionnaire items: 3.506

T Active search for further studies was discontinued at the beginning of 2021

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

27.10.2021 Z=nfdis =
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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

e “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
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https://covid19.studyhub.nfdi4health.de/

Results: Data catalogue

 Epidemiological survey instruments on COVID-19 in Germany

 Access: https://mica.covid19.studyhub.nfdi4health.de/ [Zm: - - =3 -

NFDI4Health - COVID-19 Questionnaires

The NFDI4Health Taskforce COVID-19 is a platform for centralized data fep‘\demiolog‘\cal studies on COVID-19 conducted in
Germany.

Beta Version 0.9

This website provides semantic search functionalities for selected COVID-19 survey instruments and item banks of relevance for epidemiologic and public health studies.
The focus is on German studies. Information on these and other studies can be accessed through http://covid19.studyhub.nfdi4health.de/. This site also provides
instruments for download in their original formatting.

Home  Studies

Below s list of studies and resources related to COVID-18, which contain survey i i More ies wit i i Below please find a st of COVID-19 instruments.

survey items can be accessed : hitp:/Jcovid1studyhub,
After selecting an instrument, iption s provided targeted areas. g 21 23

—— a- .
Studies / Resources Instruments

- -3
CILS4EU

Children of Immigrants, Longitudinal Survey in Four European Countries X More info © More info @
@ - e sty cILs4covip Cope with Corona CCORONA-MONITORING lokal
of children of immigrants in four European countries: Germany, the... CoMD-19 Add-on Studie zum Umgang der Kurafragebogen
[ ez} oo
Questionnsire COVD-19/3ARS Cov-2
(Corona-Virus) / Cope with Search strategies:
ot Corona
Studie 2um Umgang der Allgemeinbeolkerung mit COVID-19/SARS-Cov-2 A. Obtain an overview on studies and resources
@ burden of th L population in Please use the “More Info” button in the “Studies/Resources” field. Resources other than studies are sites that provide guidance on
of generalized anxiety, & distress,locus of control, ity ;
== COVID-19 CRF Covid Mental health CRISIS items of relevance for COVID-19 surveys.
e poel g beseine B. Search for a particular COVID-19 instrument
CCORONA-MONITORING lokal om prentorm . . . . . : "
P ) ) oo - 5 . LI Please use the “More Info” button in the “Instruments” field. Subsequently, a list of selected instruments is presented. After selecting an
@ Studienprotokoll von CORONA MONITORING lokal instrument, a brief description is provided along a graphical overview on targeted areas. When selecting “Questionnaire items”, a
The study C i i tuch

searchable list of items appears.

(Feaamore ] CRISIS

Youth self Report Baseline

COVID-19 CRF Form: Current Form

‘CORE COVID-19 Case Report Form

DynaCORE-C Essen-Covid C. Obtain an overview on items that target a defined target area
DynaCORE Questionnaire-C Fragebogen for Corons.
getestete Borgerianen und

Please use the “More Info” button in the “Questionnaire items” field. All items of all questionnaires are displayed. By using the left
column *Search criteria”, properties of items may be selected.

Burger der Stadt Essen

Infection i tillness and

. ISARIC
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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/

QBrowse ~ 4 Create + @ Help + Search here. Search & Martin

Home
Seroepidemiologische Studie zur Verbreitung von SARS-CoV-2 in der Bevélkerung an besonders betroffenen Orten in Deutschland - Studien-protokoll von CORONA-MONITORING lokal

Documents Index

- Seroepidemiologische Studie zur I Roquest Contact || 5 Unsubscribe | & Dowload || ) View content || o Add
Verbreitung von SARS-CoV-2 in der et
Bevélkerung an besonders betroffenen
Orten in Deutschland - Studien-
protokoll von CORONA-MONITORING
lokal version

Derzeit erkranken viele Menschen in Deutschland an der Atemwegserkrankung COVID-19. Das neuartige Coronavirus SARS-CoV-2 Iést diese © Creators and Submitter

Erkrankungen aus.

Mit der Studie CORONA-MONITORING lokal wird in vier von COVID-19 besonders

Wie haufig sind Infektionen mit dem neuartigen Coronavirus SARS-CoV-2?

Wie hoch ist der Anteil von Infektionen, ohne Krankheitssymptome? Markus A. By

Bei wie vielen Menschen lassen sich Antikarper gegen SARS-CoV-2 nachweisen bzw. wie viel - S t U in Schiaud, J

Welche Menschen sind héufiger von einer Infektion mit SARS-CoV-2 betroffen? \ Hendrik Wil

Wie oft verliuft die Atemwegserkrankung COVID-19 so schwer, dass Menschen im Krankenh: Allen, Jrg

missen? Ky, Tim Kut

Wie sind bisherige MaBnahmen zur Einddmmung der Pandemie zu bewerten? d O C m e n -t S a n d gir:arﬁrng

wald,

Die Studie CORONA-MONITORING lokal findet in vier besonders betroffenen Regionen in Det U Hamouda,

Feilnbach (Bayern), Straubing (Bayern) sowie Berlin-Mitte. Insgesamt sollen 8.000 Erwachsend Forman, Loth:

Teilnehmen kénnen aus wissenschaftlichen Grinden ausschiieBlich Menschen, die vom Rober bmas Lamper]

Teilnahme an der Studie ist freiwilig und kostenlos.
Die Studie wird vom Robert Koch-Institut nach den Vorgaben des Bundesdatenschutzgesetze]
durchgefirt.

iInstruments
catalogue
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Filename: 134_RKI Corona-Monitoring lokal Questionnaire.pdf ,

Format: PDF document

Size: 33.2 KB
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Results: Interoperability — Implementing international standards

FHIR mapping of metadata schema Mapping and implementing SNOMED CT in OPAL/Mica

Matadata Schema (MDS) to FHIR Mapping

Mapping

MDE Rosource Typa of StUdy

SSSSS

FRERE Instruments

Bl cocumans (1.178 items)

' ' -
Awailabls aa wanded rasourcs & i W B Mapping 1o FEIR not poss bHe

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

OPAL/Mica

Muslber of [Bams
- o
= =

Berlin Institute = fd. l|. —
f Healt! <= Nnrdl
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esults: Text mining-based Preprint Viewer

« Access: https://preview.zbmed.de/

= preVIEW: COVID-19 Asour TUTORIAL CONTACT oo

The ZB MED preprint Viewer preVIEW: COVID-19 includes 36.520 COVID-19 related preprints from medRxiv (12.152) and bioRxiv (3931) ¢z, ChemRxiv (335) -, ResearchSquare (7.456) ¢, arXiv
(4.479) 2 and from Preprints.org (1558) . The service has last been updated an hour ago. We try to update the data on a daily basis (7am CET/CEST).

The web page can also be accessed via API.

If you use our application, please cite: 10.3233/SHTI210124 =

« Advanced search and filter functions
for abstracts

Query builder ~ Expert Search  Help

Multi v~ QU enterasearch term X ®

e Direct links to full texts ] (o)

Refine your search. Currently 36.520 documents are matched

* PbltenDae ©

<123 45 1826 >

Correlates of Children’s Physical
Authors: André Pombo, Carlos Luz,
10.21203/rs.3.rs-41842v1

I. > Abstract

document servers R

Availability of peer- ®
v . . Authors: Zhe Li, Xin Li, Y}
reviewed versions

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

¥ Feedback

Documents per page: 20 v/

« Export functions for retrieved results

* Integrates preprints from the following

FEP-based screening

ding

« Daily updates
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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, ...
« MIl concept in line with GPDL

« Ongoing: Privacy preserving rules

e e - UMG Universitatsmedizin =!' MITTWEIDA NFDI4Health General AsseNtiy4Health General Assembly 2021 27.10.2021 = Rgdailfhf 19



Results: Providing an Al-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

- Wt u@aoo a
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Thank you very much for
your attention!

Contact:
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 StralRe 60, 50931 Koln

DFG Deutsche www.nfdi4health.de
Forschungsgemeinschaft
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