
Boosting health research with the 
FAIR4Health project

Guidelines for implementing a FAIR data policy in health research
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European commission statement

� G20 Leaders’ Communique Hangzhou Summit 2016

� we support appropriate efforts to promote open scie nce and facilitate 
appropriate access to publicly funded research resu lts on findable, 
accessible, interoperable and reusable (FAIR) princ iples.
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http://europa.eu/rapid/press-release_STATEMENT-16-2967_fr.htm
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Christian Lovis MD MPH FACMI
University of Geneva

University Hospitals of Geneva

Swiss Personalized Health Network
Swiss care system

Convergence towards digitalisation



THE PERSONALIZED HEALTH CHALLENGE
THE DATA DRIVEN SCIENCE



Research
Care
Health

Environment
Genome & *Omics
Phenotype
Ecosystem

Biology, Engineering, 
medicine, mathematics,  
IT,  ethics, humanities, 
linguistics, etc. …

THE PERSONALIZED HEALTH CHALLENGE
CONVERGENCE AND COLLABORATION

Care system

R & D

����������	
�
��

�����������������



Unique patient ID Decentralized docs
repository

Centralized services for
HPI

Identification
patient

-

Identification
professionalsRules, laws

gestion des droits

Standards & infrastructure

portals

Other processes

Decentralized storage

Insurers, research, etc…

A B C D

P – I
canton A

P – I
canton B

P – I
Org. 1

P – I
services

R – D
physician

R – D
hospital

R – D
canton

R – D
services

I – B
physician

I – B
hospital

I – B
services

outpatient
I – B

outpatient

pharmacy
I – B

pharmacy

NATIONAL REGULATORY FRAMEWORK – CARE SYSTEM
DISTRIBUTED GRID OF CERTIFIED COMMUNITIES OF CARE PROVIDERS
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Adapted from Peter Meier-Abt

SWISS PERSONALIZED HEALTH RESEARCH NETWORK - SPHN
GENOTYPE – NETWORKS - PHENOTYPE



DISTRIBUTED PRIVATE NETWORK OF RESOURCES
COMPETENCES – PEOPLE - DATA – PROCESSING POWER



I2B2/TRANSMART FOUNDATIONS STANDARDS , SHRINE
DISTRIBUTED NETWORK OF REGIONAL CLINICAL DATA CLUSTERS

Swiss Personal Health Private Research Cloud   - SPH -PRC



SWISS PERSONALIZED HEALTH NETWORK INITIATIVE
DCC – DCS-IOP  DATA STRATEGY

Core
datasets

Hospital 
mandate

Extended 
datasets

Drivers 
projects

cohorts

Biosamples

SBP

Non 
human

Animals

Environment

Automatic
datasets

Lab
automats/kits

DICOM 
imaging

ECG, EEG, 
etc…



SWISS PERSONALIZED HEALTH NETWORK INITIATIVE
HOSPITAL MANDATE

1. Expose >80% patients to General Consent

2. Adopt SPHN standards for data

3. Implement i2b2/tranSMART endpoint

4. Implement BioMedIT endpoints



SWISS PERSONALIZED HEALTH NETWORK INITIATIVE
FUNDING

DRIVERS PROJECTS

1. Match funding principle

2. Competitive call

3. Large consortium

4. Address an important aspect of medicine

5. Implement sustainable infrastructure

INFRASTRUCTURE PROJECTS

1. Match funding principle

2. Competitive call

3. No need for a consortium

4. Implement sustainable infrastructure



L4CHLAB
LOINC FOR SWISS LABORATORIES

Common mapping > 1’500 analysis
SPHN DCC Strategy paper and milestones for laboratory



C3-STUDY
CITIZEN CENTERED CONSENT (C3) MANAGEMENT SYSTEM
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https://scholar.harvard.edu/mercecrosas



SWISS PERSONALIZED HEALTH NETWORK INITIATIVE
DCC - DATA STRATEGY

IOP consent shareable

Generic model
Citizen centered
«all consents»

Smartcontracts
Dynamic
shared

Protection by design

Interoperability
Clear model

Strong semantic
Rich metadata

One cohort in CH:

All citizen

«fit-for-purpose» 
sub-cohort management

«quality management



SWISS DATA DRIVEN ECOSYSTEM



Technical and operational barriers to 
FAIRification

Standardization efforts to overcome those

Catherine Chronaki
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Use cases

� local access to raw data
� local access to FAIR data
� PPDDM access to FAIR data
� P2P access to FAIR data
� access to eHealth services
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Challenges: Trustworthiness

� Certification. How can we measure the FAIRness of health datasets?

� Security by design. In a context of sharing and reusing health data, 
which are the most suitable security and cybersecurity measures?

� Transparency. Is it possible to audit every operation performed over 
every single piece of (meta)data? how should it be performed?

42



Challenges: Health Data management Lifecycle

� Certification. How can we measure the FAIRness of health datasets?

� Security by design. In a context of sharing and reusing health data, 
which are the most suitable security and cybersecurity measures?

� Transparency. Is it possible to audit every operation performed over 
every single piece of (meta)data? how should it be performed?
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Challenges: Interoperability

� Technical. Different HW and architectures exchanging information at the 
same time. How should be done?

� Semantic. Use of common standards in the community. Is HL7 FHIR suitable 
for this task? What about terminologies?

� Organisational. How could organisational interoperability be promoted from a 
technical point of view?

44



Ways to mitigate challenges

� trustworthiness linked to 
� certification, security by design, and transparency. 

� Health data management life cycle barriers
� metadata acquisition, curation, and archiving.

� interoperability, technical, semantic, and organizational. 
� selection and indexing of metadata is particularly important.

45



Standards efforts to overcome them

� FHIR for FAIR data
� Example: Health train in the Netherlands

� https://github.com/jvsoest/PHT_on_FHIR_demo

46



Recommendations (1 of 2)

� To encourage public institutions to deploy FAIR 
demonstrators with health data

� To reach an harmonization of FAIR metrics
� To implement sound data provenance methods
� To boost the availability of trusted data repositories
� To develop a FAIR code of conduct

47



Recommendations (2 of 2)

� To encourage the development of a sustainability plan beyond the 
research project

� To engage software providers to make data FAIR
� To raise awareness and provide training on the use and management 

of metadata
� To emphasize the use of community-based standards and ontologies
� To set-up a best practice guide for the use of health information 

exchange standards
� Address alignment and harmonization of meta data in FHIR IGs.
� To democratize tools for mapping data with related standards and 

ontologies.
48



The Need for FAIRification from a 
University Hospital Perspective 
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Research projects with data use and access in a 
university hospital:

� Academic clinical trials and disease-specific registers: Institute for Medical 
Informatics, Statistics and Epidemiology (IMISE)

� Industry-sponsored clinical trials: Clinical Trial Centre Leipzig (ZKSL)*
� Population-based cohort studies and public health trials: Leipzig Research 

Centre for Civilization Diseases (LIFE)
� Molecular-genetic analyses (OMICS), bioinformatics, systems biology: 

Interdisciplinary Centre for Bioinformatics (IZBI)
� Bio-material sampling: Leipzig Medical Biobank

50



Current state

� About 50 research projects every year
� High data quality in terms of completeness, consistency and accuracy
� Data is collected, curated, analyzed and archived => and rarely used again

But:
� Medical research on humans is resource-intensive and ethically challenging
� It should be made possible to get the maximum out of the data
� Data are to be made available to other researchers ("Data Sharing“)
� Analyses of data should be repeatable by third parties ("Reproducibility“)
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Challenges

1. No obligation to publish data (not even in many scientific journals)
2. Research data management does not only concern clinical research data (but 

also images, biomaterial, derived data, scripts and algorithms used for 
calculations, documentation e.g. reasons for excluding subjects)

3. No common (meta-)data standards or interoperability across different studies
4. Limited findability of health data resources
5. Complex access procedures (contracts, no API for accessing data), data 

privacy issues
6. Data are in motion (additional data entered after providing a snapshot may 

lead to different results, data exports must be selected, post-processed and 
aggregated for every use case)
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Needs

1. Cultural change to share data (promotion, data publications)
2. Powerful tools that make sharing easy
3. Permanent, recognized and cost-effective repositories for data and data 

artifacts
4. Standardized templates and mandatory Data Management Plans as part of 

grant applications
5. Incentives for successful cases of data sharing (not only the willingness in 

principle)
6. Stable central services for data enrichment/refinement (e.g. terminology 

server, annotation services)

53



Requirements for FAIR axis 1: Findability

1. Create a data catalog of available health data (describing the content of data 
collections and the location)

2. Create or reuse (bibliographical) vocabularies for describing data artifacts
3. Provide unique, resolvable and persistent identifiers (DOIs)
4. Create a metadata catalog of data elements contained in the data catalog
5. Provide a rich search engine for data and data artifacts – facetted search 

allowing for different categories (based on the vocabularies)
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Requirements for FAIR axis 2: Accessibilty

1. Establish repositories to store data according to regulations (long-term 
archiving)

2. Establish a Data Access Board for checking and approving data use 
proposals according to a usage concept

3. Define and provide an API for machine access to data (if allowed) in a 
common standard and format (e.g. HTTP ReST + JSON)

4. Provide an authentication service for internal and external users
5. Establish contact points for clinical researchers for questions regarding data 

sharing, data protection, etc.
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Requirements for FAIR axis 3: Interoperability

1. Enforce the use of community standards (HL7, IHE, CDISC, ISO); if 
necessary develop converters from proprietary formats 

2. Offer terminology services to link data with concepts from international 
medical terminologies

3. Establish annotation services to enrich data with additional metadata 
("knowledge graph")

4. Provide services to facilitate sharing and usage of data (pseudonymization, 
de-identification, anonymization, record linkage)
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Requirements for FAIR axis 4: Reusability

1. Provide information about the legal basis for data processing for every project
2. Provide details about the license of data including (preferably machine-

readable) informed consent templates
3. Specify in detail the provenance of the data collection and processing, i.e. data 

sources, data quality rules, format conversions, data cleansing, derived or 
aggregated data, measuring instruments, scripts, software libraries, observers)

4. Facilitate the use of complex data with intuitive tools (“Visual Data Analytics”)
5. Provide services for the distributed analysis of datasets not eligible for sharing 

(privacy, volume): Personal Health Train, DataSHIELD
6. Allow the feedback/back coupling of new results from third party research to 

an existing dataset
57



Leipzig Health Atlas

� A research data repository for 
clinical datasets, publications, 
project documentation, models 
and algorithms (in progress)

� Initially designed to store the 
research results of our institute 
on a permanent basis

� Currently, a call for a National 
Research Data Infrastructure 
(NFDI) for Germany is 
launched

58



Leipzig Health Atlas – Architecture

� Concept refers to most of the FAIR criteria
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60 Source: Bauer CR et.al. Architecture of a Biomedical Informatics Research 
Data Management Pipeline. MIE 2016 (adapted)
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