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About me

Full Professor of Medical Informatics — Reusable Health Data at Amsterdam UMC

Principal Educator on FAIR Data

Principal Investigator on Reusable Health Data

H |L. —
<\>f “4//

E-DERA HELIJS

European Rare Diseases
Research Alliance &Y
\ Ty 7_\

Patient LHeshyle & Daecae Dala inferocium

LEAPIROG 31 PaLaDin

E -DE M European Rare Diseases
[\ Research Alliance

HemaFAﬁ(Q

,: LEARNFAIR

me

v



Data codification, standardisation, and disease identification

Debunking buzzwords

1. Data standardization — Representing data in a standardized way
2. Data codification — Using codes for standardization
3. Disease identification — Using codes for standardized representation of diseases
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Data standardization

Real-world example (partially synthetic data)
*  Free-text description

| am a full professor from Amsterdam UMC, the Netherlands, whose research focuses on reusable health data, notably
in the domain of rare diseases, involved in projects on RDs at large, rare hematologic diseases, and neuromuscular
diseases

Somewhat “structured”

A B C D E
1 |Participant Profile Country Organisation Disease
1 Senior researcher|MNetherlands |Amsterdam UMC All RDs, Hematologic diseases, Neuromuscular diseases
2
3 2 IFatient advocate |Belgium Endo-ERN Rare bone diseases
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Structured does not equal Standardized

1

E-DERA

Standards need to be applied to be able to scale up

E.g.,
How do we identify participants? E.g., incremental number? Social security number?

What is relevant information about participants?

What does each of these data elements mean?

Which are allowed values for each of these data elements?

A B C D E
Participant Profile Country Organisation Disease
1 Senior researcher|MNetherlands |Amsterdam UMC All RDs, Hematologic diseases, Neuromuscular diseases
2 Patient advocate |Belgium Endo-ERN Rare bone diseases
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Schema / Information model / Data dictionary

EUROPEAN PLATFORM ON RARE DISEASE REGISTRATION (EU RD Platform

SET OF COMMON DATA ELEMENTS FOR RARE DISEASES REGISTRATION

FLEMMENT & ELEMENT NAME FLEMENT bESONPFnON

Specification of data structure

E-DERA

Example
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https://eu-rd-platform.jrc.ec.europa.eu/system/files/public/CDS/EU_RD_Platform_CDS_Final.pdf

Data codification

For structure AND content

* Coding helps to uniquely identify data elements and values

* Independent of languages or synonyms

- E.qg., osallistujan tunniste, «& Uil <@ »=a, participant identifier

 Code:

* Code system: LOINC ; Code: 82787-3
 https://loinc.orq/82787-3/

« Shorthand: LOINC:82787-3

A

= C
Country

LOINC CODE

82787-3

Fully-Specified Name

Component
Property
Time
System
Scale

Method

Additional Names

Long Common Name

Short Name

LONG COMMON MAME

Participant identifier

Participant identifier
ID

Pt

*Patient

MNom

Participant identifier
Participant id

Source: https://loinc.orq/82787-3/

E

Disease

1 |Participant Profile

https://loinc.org/82787-3 http:waw.wE.orgﬂﬂﬂﬁfvl:ardfns#r.ole

Organisation

https://loinc.org/66477-1/

httpr;:ﬂ's chema.org/affiliation

http://xmlns.com/foaf/spec/ite rm_topil:_intelre st

Participant Role Country of current residence Affiliation Topic of Interest
1 |htlp:.-'.-'purLobolibrar}-.orgfohofNCIT_ClE!:lBﬁ | Senior researcher  |IS03166-2:NL | Netherlands  |https://ror.org/05grdyy37 | Amsterdam UMC |All RDs, Hematologic diseases, Neuromuscular diseases
2 150 3166-2:BE | Belgium Rare bone diseases

http://purl.obolibrary.org/obo/NCIT_C93178 | Patient advocate

https://ror.org/05s4nk876 | Endo-ERN

E-DERA

European Rare Diseases
Research Alliance



https://loinc.org/82787-3/
https://loinc.org/82787-3/

Using codes

Not one code system to rule them all

« Use of a multitude of coding systems

- LOINC

- VCARD

* schema.org

- FOAF

* NCI Thesaurus
« 1SO 3166-2

* ROR

— Observations

— for describing People and Organizations

— for structured data on the Internet

— Friend of a Friend

— Reference terminology for many NCI and other systems

— Country codes

— Research Organization Registry

https://loinc.org/82787-3 http://www.w3.org/2006/vcard/ns#role

https://loinc.org/66477-1/

https://schema.org/affiliation

http://xmlns.com/foaf/spec/#term_topic_interest

Participant Role Country of current residence Affiliation Topic of Interest
1 |htlp:.-'.-'purLobolibrar}-.orgfohofNCIT_ClE!:lBﬁ | Senior researcher  |IS03166-2:NL | Netherlands  |https://ror.org/05grdyy37 | Amsterdam UMC |All RDs, Hematologic diseases, Neuromuscular diseases
2 http://purl.obolibrary.org/obo/NCIT_C93178 | Patient advocate (IS0 3166-2:BE | Belgium https://ror.org/05s4nk876 | Endo-ERN Rare bone diseases
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Using codes

Not one code system to rule them all

« Use of a multitude of coding systems

« Selecting the right system requires training and tools

 Ontology Lookup Service (OLS)

« NCBO BioPortal

e UMLS — Metathesaurus

 Linked Open Vocabularies

https://loinc.org/82787-3 http://www.w3.org/2006/vcard/ns#role

https://loinc.org/66477-1/

https://schema.org/affiliation

http://xmlns.com/foaf/spec/#term_topic_interest

Participant Role Country of current residence Affiliation Topic of Interest
1 |http:.-'.-'purLobolibrar}-.orgfohofNCIT_CIB-lBﬁ | Senior researcher  |IS03166-2:NL | Netherlands  |https://ror.org/05grdyy37 | Amsterdam UMC |All RDs, Hematologic diseases, Neuromuscular diseases
2 http://purl.obolibrary.org/obo/NCIT_C93178 | Patient advocate (IS0 3166-2:BE | Belgium https://ror.org/05s4nk876 | Endo-ERN Rare bone diseases
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https://www.ebi.ac.uk/ols4
https://bioportal.bioontology.org/
https://www.nlm.nih.gov/research/umls/knowledge_sources/metathesaurus/index.html
https://lov.linkeddata.es/dataset/lov/

Using codes

Not one code system to rule them all

« Use of a multitude of coding systems

« Selecting the right system requires training and tools

* Coding systems offer:

* Unique identification

« Synonyms and descriptions in multiple languages

* (Means for) Mappings among coding systems, e.g., ISO3166-2:NL = SNOMED:223672001

« Any additional information

*  Web-based linking

* Plus...

https://loinc.org/82787-3 http://www.w3.org/2006/vcard/ns#role

https://loinc.org/66477-1/

https://schema.org/affiliation

http://xmlns.com/foaf/spec/#term_topic_interest
Topic of Interest

Participant Role Country of current residence Affiliation
1 |htlp:.-'.-'purLobolibrar}-.orgfohofNCIT_ClE!:lBﬁ | Senior researcher  |IS03166-2:NL | Netherlands  |https://ror.org/05grdyy37 | Amsterdam UMC |All RDs, Hematologic diseases, Neuromuscular diseases
2 http://purl.obolibrary.org/obo/NCIT_C93178 | Patient advocate (IS0 3166-2:BE | Belgium https://ror.org/05s4nk876 | Endo-ERN Rare bone diseases
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“+clinical entity

Disease identification

f}Rare bone disease

; . ; . IJ_'I-F*rimary bone dysplasia
Store and retrieve disease data at arbitrary level of detail & Primars bone dyepiasia with decreased bone density

i35 [F] Osteogenesis imperfecta

-+Rare developmental defect during embryogenesis
To record data at varying detalil +Rare bone development disorder
ol IJ_‘kF’rimaryr bone dysplasia
IJ_'FF“rirnar‘yr bone dysplasia with decreased bone density

Ol type 5 @} [F] Osteogenesis imperfecta

. . -} Rare genetic disease
To select data at varying detail Rare genetic bons disease
Ii‘kF’rimaryr bone dysplasia
IJ_'FF*rirnar‘yr bone dysplasia with decreased bone density

All patients with a type of Rare bone disease

Rare genetic developmental defect during embrycgenesis

-} Rare genetic bone development disorder

IJ_'FF*rirnar‘yr bone dysplasia
IJ_‘kF‘rimaryr bone dysplasia with decreased bone density

All patients with a type of Ol

=) Osteogenesis imperfecta

— @ Osteogenesis imperfecta type 1
— @ Osteogenesis imperfecta type 2
— @ Osteogenesis imperfecta type 3
— @ Osteogenesis imperfecta type 4
— @ Osteogenesis imperfecta type 5
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Disease identifical

Store and retrieve disease date

€@ Congenital anomaly of skeletal bone o 2
(disorder)

SCTID: 8447006
8447006 | Congenital anomaly of skeletal bone (disorder) |

en Congenital anomaly of skeletal bone {disorder)
en Congenital anomaly of skeletal bone

en Anomaly of skeletal development

en Congenital malformation of skeletal bone

en Congenital skeletal anomaly

Cccurrence — Congenital

Finding site — Bone structure

Associated morphology — Morphologically abnormal structure
Pathological process — Pathological developmental process

To record data at varying detalil
Ol
Ol type 5

To select data at varying detail
All patients with a type of Ol

All patients with a type of Rare bone ¢

E -DE M European Rare Dis
[\ Research Alliance
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Osteodysplastic primordial dwarfism (disorder)

Ostengenesis imperfecta (disorder)

Ehlers-Danlos and osteogenesis imperfecta syndrome {disorder)
High bone mass ostecgenesis imperfecta (disorder)
Osteogenesis imperfecta type 5 (disorder)

Osteogenesis imperfecta type | (disorder)

Osteogenesis imperfecta with blue sclerae AND dentinogenesis imperfecta (disorder)

Osteogenesis imperfecta with blue sclerae AND normal teeth (disorder)

Osteogenesis imperfecta type |l {disorder)
Ostengenesis imperfecta type 1A (disorder)
Osteogenesis imperfecta type 1IB (disorder)
Osteogenesis imperfecta type 1IC (disorden)
Osteogenesis imperfecta, dominant perinatal lethal (disorder)

Osteogenesis imperfecta, recessive perinatal lethal (dizorder)

Ostengenesis imperfecta, recessive perinatal lethal, with microcephaly AND cataracts (disorder)

Osteogenesis imperfecta type 1l (disorder)
Osteogenesis imperfecta type IV (disorder)

Osteogenesis imperfecta, retinopathy, seizures, intellectual disability syndrome (disorder)

Osteoporosis with pseudoglioma (disorder)

Osteoglophonic dysplasia (disorder)
Osteopathia striata (disorder)

Osteopetrosis (disorder)




Data and ontologies

data level hasDiagnosis

John Doe

Osteogenesis
Imperfecta

Instances

E -DE M European Rare Diseases
[\ Research Alliance



“rcellular organisms

&-clinical entity

E—Opisthakonta

. 0 Ost enesis imperfecia
5\5 g p

‘(\aSD\agﬂo group of disorders

Data anc o= eoee® 7 Sowosoes

IJ_')—Primary bone dysplasia
IJ_')-Primary bone dysplasia with decreased bone density
=+Rare developmental defect during embryogenesis
(-} Rare bone development disorder
tr—Primary bone dysplasia
IJ_')—Primary bone dysplasia with decreased bone density

233 [F] Osteogenesis imperfecta

C Dipnotetrapodomorpha [-+Rare genetic disease

(- Tetrapoda Rare genetic bone disease
t!—Primary bone dysplasia

tr—Primary bone dysplasia with decreased bone density
Rare genetic developmental defect during embryogenesis
[}-Rare genetic bone development disorder

IJ_')-Primary bone dysplasia

G—Primar\/ bone dysplasia with decreased bone density

l\ @ Osteogenesis imperfecta type 1

@ Osteogenesis imperfecta type 2
@® Osteogenesis imperfecta type 3
@ Osteogenesis imperfecta type 4
@ Osteogenesis imperfecta type 5

Classes

ontology level

data level

] rdf:type

hasDiagnosis
Osteogenesis
Imperfecta

Instances
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Coding for data AND metadata: Make data FAIR

Metadata and data should
be easy to find for both
humans and computers.

The data usually need to be
integrated with other data.

In addition, the data need to
interoperate with
applications or workflows for
analysis, storage, and
processing.
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Image source:
How to be FAIR with your data. A teaching and training handbook for higher education institutions
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The user needs to know
how data can be accessed,
possibly including
authentication and
authorisation.

To optimise the reuse of
data, metadata and data
should be well-described so
that they can be replicated
and/or combined in different
settings.



https://fairsfair.gitbook.io/fair-teaching-handbook

Summary

1. Data standardization — Representing data in a standardized way
Using schemas to relevant data elements to be structured

2. Data codification — Using codes for standardization
Adding standard representation to structure
Using web-based codes makes (meta)data linkable, adding synonyms, descriptions and mapping information

3. Disease identification — Using codes for standardized representation of diseases
Leverages hierarchical structure for storage and retrieval

Makes data FAIR
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Location AMC | Meibergdreef 15, 1105 AZ Amsterdam

¢ +3120-566 52 05 | =& r.cornet@amsterdamumc.nl
Kik.amsterdamumc.org/home/rcornet | www.amsterdamumec.nl
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