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The FAIR principles: quick recap

State of FAIRness of the OHDSI landscape
How to implement FAIR

A use case: the COVID-19 study-a-thon

Implementing the FAIR principles in the OHDSI approach and tools

https://forums.ohdsi.org/t/implementing-the-fa
ir-principles-in-the-ohdsi-approach-and-tools/
10387
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Dear OHDSI friends,

This is perhaps a strange time to start a discussion on this topic of the FAIR principles s , with much of our
urgent attention focused on dealing with the COVID-19 crisis and providing reliable medical evidence for that.
However, it is also very important that our approach and the evidence we generate finds its way in the hands of
people around the world that need it - medical doctors, researchers, regulatory agencies, citizens and patients.
To realize that, we need communication (and people like @Cral h , @M B and many others
are working tirelessly on that), but there also some technical aspects to improving the Findability, Accessibility,
Interoperability and Reusability of OHDSI artefacts (such as protocols, databases, study results, vocabularies,
software libraries - any digital resources could be in scope of FAIR). A very preliminary discussion can be found
in the Book of OHDSI.

The Hyve has a task in the EHDEN project to work on this, and our original plan was to use the OHDSI Europe
symposium to gather some feedback from the community on where we should focus our efforts in this respect,
and then based on that work with any of you interested to see where we can gradually improve the FAIRness
and which other standards and initiatives we should align ourself to. However, things have changed due to the
COVID-19 pandemic and that’s why we are now publishing the poster and opening this forum topic to
gather any feedback on what you think we should be focusing on.

So, to make it simple, if you could take a moment to score how important it is to improve the FAIRness of these
large buckets of digital resources from 1 to 5 (1 = don’t waste your time, 2 = not important, 3 = neutral, 4 =
important, 5 = critical), that would greatly help us! Of course any feedback on this topic is welcome.

EDIT: looks like the numerical poll doesn't work, so going for a muitiple choice right now: please mark the 1 or 2
most important items we should focus on.

O Studies (e.g. study protocols, study results, study publications,
study authors etc.)

0O Databases (database metadata including type, domains included,
number of patient years and followup, inclusion/exclusion triggers
etc., database snapshot versions, database reports for example

Achilles, DQ)) ?’
O Data model (CDM versions and definition including domains, fields, voters

constraints, and the vocabularies and vocabulary versions)

O Software (analysis packages, visualization tools, ETL tools, ATLAS gock.
etc.)

O Discourse (protocol discussions, CDM choices, forum posts, WG
materials from wiki, papers etc.)

@ Show results
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A short refresher of making data Findable,
Accessible, Interoperable and Reusable




. Public-private partnership to advance: Cerver ) i o e e T

EWorkshop: 13 - 16 January 2014, Leiden, the Netherlands

- Open Science

- Sustainability & reuse of data

.- Workshop in Leiden in 2014 o -—

| + Barend Mons, Leiden UMC

1
Topics 1 « Towards a Modular Blueprint

: Fair Data
| Stewardship, Trading and Routin
1 Environmen t

- Towards a Modular Blueprint ‘Floor-plan’
of a safe and fair Data Stewardship,
Trading and Routing environment,

provisionally called the Data FAIRPORT
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https://youtu.be/5YqAH3f9LiU

OpreN Science IN PRACTICE

( Preparation
* Define & crowdsource
( Assessment w research priorities
* Comment/ peerreview * Organize project, team, collaborations
» Determine impact of research * Get funding/ contract

output
* Determine impact of researchers

ﬂ)utreach
* Archive/share posters
* Archive/share presentations
* Tell about research outside academia
* Researcher profiles/networks

Search literature / data/ code / ...
Get access

Get alerts / recommendations
Read / view

Annotate

~ Analysis

N

* Collect, mine, extract data / experiment
* Share protocols/ notebooks / workflows

* Analyze

( Publication \ r Writing

* Archive / share publications .
* Archive/ share data & code .
+ Select journal to submitto - B
*  Publish .

https://doi.org/10.5281/zeno0do0.2587951
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Write / code
Visualize
Cite
Translate

>

Findable
Accessible
Interoperable
Reusable


https://doi.org/10.5281/zenodo.2587951
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https://ohdsi.qgithub.io/TheBookOfOhdsi/OpenScience.html
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TOWARDS OPEN SCIENCE
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society

https://www.uu.nl/en/research/open-science

OHDSI

OBSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS

THE Book oF Wational research is a field which will benefit greatly from

O H DSI \We actively seek and encourage fresh methodological
ork.

Reproducibility: Accurate, reproducible, and well-calibrated evidence is
necessary for health improvement.

Community: Everyone is welcome to actively participate in OHDSI, whether
you are a patient, a health professional, a researcher, or someone who
simply believes in our cause.

Collaboration: We work collectively to prioritize and address the real world
needs of our community’s participants.

Openness: We strive to make all our community’s proceeds open and
publicly accessible, including the methods, tools and the evidence that we
generate.

Beneficence: We seek to protect the rights of individuals and organizations
within our community at all times.

https://www.ohdsi.org/who-we-are/mission-vision-values/
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Data model
o OMOP CDM versions and definitions
o Vocabularies

Data network
o Data source metadata

Software
o Analysis packages, visualization tools, ETL tools, ATLAS

Studies
o Study protocols, results, publications, authors

Other materials
o Protocol discussions, CDM choices, forum posts, working group
documents, papers
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CURRENT STATE: DATA NETWORK AND STUDY PAGES

Database

AltaMed
Health
Services

ARS

AU-ePBRN
(Australian
Electronic
practice
based
research
network)

AUSOM

BTRIS

Clinical
Practice
Research
Datalink
(CPRD)

CMS

Data Type

EHR

Claims

EHR
(Primary care
data linked
with hospital
admissions)

EHR

EHR/CTDMS

EHR

Claims

i [l e

Contact email

Jitendra
(23339253@unsw.edu.au); Teng
(siaw@unsw.edu.au)

Dahye Shin at
dasoon0031@naver.com

Vojtech.Huser at nih dot gov

Country

USA

Italy

Australia

Korea

USA

UK

USA

# of
Patients
(000s)

638

4,000

1,100

2,2,270

500

11,560

2.000

CDM Status
CDMv4
complete
CDMv4 in
progress
CDMv5.3.1
Complete

] ohdsi-studies / Covid1 Thibitors @Watchv 5 Hstar 2 YFork 1
CDMv5
complete ¢>Code (Dlissues 0  [1Pullrequests 0  © Actions [l Projects 0 wiki @) Security 0 |1 Insights
CDMv4
complete Real-world, observational study to estimate the population-level effects of angiotensin converting enzyme (ACE) inhibitors and

N angiotensin Il receptor blockers (ARB) on coronavirus disease (COVID-19) incidence and complications
(without era
tables) (piIOt -0 82 commits ¥ 4 branches [ 0 packages © 0 releases A2 3 contributors
implementati
s ETL DOSted Branch: master v New pull request Create new file =~ Upload files  Find file
CDMv4 8. msuchard incidence package depends on current CM develop Latest commit a642c9d 2 days ago
converted to
B Covid19ComplicationsRasInhibity kage depend: 't CM devel 2d
CDMVS OV omplicationsRasinhibitors package depends on current evelop lays ago
mmple(e, B Covid19IncidenceRasinhibitors incidence package depends on current CM develop 2 days ago
CDMv4 ETL [ Documents protocol version 1.0 last month
posted = o
B .gitignore add ccb+thz cohorts to incidence 19 days ago

CDMv4 draft [E) README.md Code typo 29 days ago

README.md

OHDSI COVID-19 Studyathon: Association of angiotensin
converting enzyme (ACE) inhibitors and angiotensin Il receptor
blockers (ARB) on coronavirus disease (COVID-19) incidence and

complications

Study Status |Design Finalized

+ Analytics use case(s): Population-Level Estimation
« Study type: Clinical Application
+ Tags: Study-a-thon, COVID-19

+ Study lead: Marc A. Suchard, Seng Chan You, Mitchell M. Conover

&

C @& data.ohdsi.org

Index of /

AhasHfBkleAmputation/
AntihyperglycemicCessationPLP/
BookOfOhdsiPlp/
Covidl9CharacterizationHospitalization/
Covidl9CohortEvaluationDmardsExposures/
Covidl9CohortEvaluationEfficacyOutcomes/
Covidl9CohortEvaluationExposures/
Covidl9CohortEvaluationSafetyOutcomes/
Covidl9EstimationAcelnhibitors/
Covidl9EstimationHydroxychloroquine/
Covidl9EstimationIl6JakInhibitors/
Covidl9EstimationProteaseInhibitors/
Covidl9PredictingHospitalizationInFluPatients/
Covidl9PredictingHospitilizationAfterSentHome/
Covidl9PredictingSevereInHospResults/
Covidl9PredictingSimpleModels/
Covidl9PredictionSimpleHospitalizationModel/
DataQualityDashboard/

DeadImputation/

EhdenRaDmardsEstimation/
ehdenRaPrediction/

HSModel/

LegendBasicViewer/

LegendMedCentral/

MDDinBipolar/

MethodEvalViewer/

OhdsiEurope2019/

OhdsiStudies/

opioidExplorer/
PatientLevelPredictionRepository/
PhenotypeLibrarySubmit/
PhenotypelibraryViewer/

e plpLivel8Study/

PredictingSevereInHospResults/
PredictionViewer/
pretermBirthPrediction/
QueryLibrary/
RanitidineCancerRisk/
RASeverity/
Sglt2iAcutePancreatitis/
Sglt2iDka/
SmallCountMetaAnalysisEvaluation/
smokingPhenotypeExplorer/
SqlDeveloper/
StrokeRiskInElderlvApUsers/
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THE FAIR PRINCIPLES
Findqble:

F1. metadata are assigned globally unique and persistent . metadata use a formal, accessible, shared, and broadly
identifier; applicable language for knowledge representation.

F2. data are described with rich metadata; . metadata use vocabularies that follow FAIR principles;

F3. metadata clearly and explicitly include the identifier of . metadata include qualified references to other (meta)data;

the data it describes;

F4. metadata registered or indexed in a searchable

resource;

Accessible: Reusable:

Al. metadata retrievable by their identifier using a R1. metadata are richly described with a plurality of accurate
standardized communications protocol; and relevant attributes;

Al.1 protocolis open, free, and universally R1.1. metadata are released with a clear and accessible data
implementable; usage license;

Al.2. protocol allows for an authentication and R1.2. metadata are associated with detailed provenance;

authorization procedure, where necessary; , .
R1.3. metadata meet domain-relevant community standards;

A2. metadata accessible, even when data are no longer
available; http://www.nature.com/articles/sdata201618

i | efpia 12



http://www.nature.com/articles/sdata201618

OHDSI AsseTs ARE INTEROPERABLE AND REUSABLE

Reusable:

R1. meta(data) are richly described with a
plurality of accurate and relevant attributes;

. (meta)data use a formal, accessible,
shared, and broadly applicable language

for knowledge representation. R1.1. (meta)data are released with a clear and
accessible data usage license;

. (meta)data use vocabularies that follow
FAIR principles;

R1.2. (meta)data are associated with detailed
provenance;

. (meta)data include qualified references
to other (meta)datqg;

R1.3. (meta)data meet domain-relevant
community standards;

OMOP CDM Relationships between
OMOP Standard S°uYrce anq standard
Vocabularies vocabularies OHDSI software licenced OMOP CDM, Vocabulary
under Apache 2.0, data not and Methods Library for
consistently licensed best-practice observational

i [ efpha research 13



OHDSI AsseTts cAN BE MORE REUSABLE

. (meta)data use a formal, accessible,
shared, and broadly applicable language
for knowledge representation.

. (meta)data use vocabularies that follow
FAIR principles;

. (meta)data include qualified references
to other (meta)data;
\_ /
'
Metadata is not in an
interoperable format

@ [ efvie

Reusable:

R1. meta(data) are richly described with a
plurality of accurate and relevant attributes;

R1.1. (meta)data are released with a clear and
accessible data usage license;

R1.2. (meta)data are associated with detailed
provenance;

R1.3. (meta)data meet domain-relevant
community standards;

14




OHDSI Assets ARE ACCESSIBLE

Findable:

F1. (meta)data are assigned a globally unique
and persistent identifier;

F2. data are described with rich metadata;

F3. metadata clearly and explicitly include the
identifier of the data it describes;

F4. (meta)data are registered or indexed in @
searchable resource;

Accessible:

Al. (meta)data are retrievable by their
identifier using a standardized
communications protocol;

Al.l the protocol is open, free, and
universally implementable;

Al.2. the protocol allows for an
auvthentication and authorization procedure,
where necessary;

AZ. metadata are accessible, even when
the data are no longer available;

SqglRender to translate Achilles
OHDSI SQL to other SQL (EHDEN data catalogue)
dialects

15




Findable:

F1. (meta)data are assigned a globally unique
and persistent identifier;

F2. data are described with rich metadata;

F3. metadata clearly and explicitly include the
identifier of the data it describes;

. (meta)data are retrievable by their
identifier using a standardized
communications protocol;

the protocol is open, free, and
universally implementable;

F4. (meta)data are registered or indexed in @
searchable resource;

. the protocol allows for an
auvthentication and authorization procedure,
where necessary;

. metadata are accessible, even when
the data are no longer available;

16
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From FAIR assessment to linked data




Select

Identify digital key Assess FAIRitied

resources digital FAIRness
resources

digital
resource

* |dentified digital resources in OHDSI

e Selected study-a-thons and study databases as resources to begin
FAIRifying

* Assessed FAIRness of study-a-thon and study databases
Chose one aspect to improve — Findability of studies

* Improving Findability via study-a-thon website annotated with rich

& findable metadata

18




IMIETADATA ELEMENTS

Rich metadata

Metadata should be generous and extensive, to make data Findable

and Reusable.

-> Map study metadata elements to Schema.org concepts

¢ Schema.org is a vocabulary that can be used to structure metadata on the

Internet.

A

schema:studySubiject

schema:healthCondition

- schema:studyDesign

i [l e

schema:name

schema:identifier

Study Title

> Study ID

Literal

19


https://schema.org/identifier
http://schema.org/name
https://schema.org/studySubject
https://schema.org/healthCondition
https://schema.org/studyDesign

Use SCHEMA.ORG CONCEPTS FOR METADATA ELEMENTS

Map study metadata elements to Schema.org concepts:

schema.org/

MedicalObservational

Data type: https://schema.org/Text

: org/i .
Study id schema.org/identifier Data type: https://schema.org/URL
Study title schema.org/name Data type: https://schema.org/Text

Study description

schema.org/description

Data type: https://schema.org/Text

Study

Study protocol

schema.org/studyDesign

Class:

schema.org/MedicalObservationStudy
Design

Medical Condition studied

schema.org/healthCondition

Class:
schema.org/MedicalCondition

Drug studied

schema.org/studySubject

Class:
schema.org/Drug

20


http://schema.org/MedicalObservationalStudy
http://schema.org/MedicalObservationalStudy
http://schema.org/MedicalObservationalStudy
https://schema.org/identifier
https://schema.org/Text
https://schema.org/URL
http://schema.org/name
https://schema.org/Text
http://schema.org/description
https://schema.org/Text
https://schema.org/studyDesign
http://schema.org/MedicalObservationStudyDesign
http://schema.org/MedicalObservationStudyDesign
https://schema.org/healthCondition
http://schema.org/MedicalCondition
https://schema.org/studySubject
http://schema.org/Drug

Capture metadata as machine-readable,

structured data:

=> Encoding Schema.org in JSON-LD allows
metadata to be searchable
using Google and other search engines

Linked data is more
and

= maore

{

"@context" : "https://schema.org",

"@type" : "MedicalObservationalStudy",

llnamell : "
"healthCondition" :

{"@type" : "MedicalCondition",
Ilnamell : n II}’

"studySubject":

{"@type" : IIDrugll’
llnamell : n |l}

21
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* https://covid19.ohdsi.app/ ‘30@

* Human-readable page
— https://covid19.ohdsi.app/study/ace-arb/

e Machine-readable metadata
— view-source:https://covid19.ohdsi.app/study/ace-arb/

e Generated from one rich YAML document

23


https://covid19.ohdsi.app/
https://covid19.ohdsi.app/study/ace-arb/

* https://covid19.ohdsi.app/

* https://github.com/thehyve/ohdsi-covi

d19-site

www.ehden.eu

@IMI_EHDEN

IMI_EHDEN

A H

github.com/EHDEN

e

innovative

by
) g f
L e €TPIA
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This project has received funding from the Innovative Medicines
Initiative 2 Joint Undertaking (JU) under grant agreement No
806968. The JU receives support from the European Union's
Horizon 2020 research and innovation programme and EFPIA.
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