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Ontologies – some examples

• ORDO – Orphanet Rare Disease Ontology
• HPO – Human Phenotype Ontology
• BFO – Basic Formal Ontology
• GO – Gene Ontology
• SNOMED CT
• A.k.a. nomenclatures, vocabularies, …

• Dependent on use case, often in combination

https://bioportal.bioontology.org/ 

https://bioportal.bioontology.org/


Ontologies – purposes

• Encode
• Describe
• Order



Ontologies – Encoding

• Mr. John Doe; Oct 1st, 2001; RR 120/80; BMI 29; OI.
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Ontologies – Encoding

• Mr. John Doe; Oct 1st, 2001; RR 120/80; BMI 29; OI.

• Unique encoding (identification) of
data elements    categorical data values, units
“blood pressure”    Male identity
“date of birth”    mmHg
…      Osteogenesis Imperfecta
      …

To prevent ambiguity



Ontologies – Describing

• Provide descriptions for humans and machines
• Humans: Multiple languages, synonyms, etc.
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Ontologies – Describing

• Provide descriptions for humans and machines
• Machines: Properties.



Ontologies – Ordering

• To record data at varying detail
• OI
• OI type 5

• To select data at varying detail
• All patients with a type of OI
• All patients with a type of Rare bone disease



Data and ontologies

(RDF) Instances
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Data and ontologies

(RDF) Instances

data level
John Doe Osteogenesis 

Imperfecta
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ontology level

(RDFS) Classes



Summary - Ontologies

Ontologies serve three main purposes:
• Encoding

• A unique identifier (per ontology) to represent entity types (concepts; data 
elements /  properties)

• Describing
• Human-readable labels (names, synonyms) in (m)any languages
• Machine-readable properties and mappings to other 

• Ordering
• Storage and retrieval at “arbitrary” level of detail



Demo – powers and pitfalls

1. wikipedia.org
• Geared towards humans

2. wikidata.org
• Human-readable version of machine representation
• With human interfacing, e.g., search functionality, human-readable 

labels, all based on Resource Description Framework (RDF)

3. query.wikidata.org
• Machine-readable representation and search functionality, with “tricks” 

to support human-readability

https://en.wikipedia.org/wiki/Rare_disease
http://www.wikidata.org/
https://query.wikidata.org/


Demo – powers and pitfalls

1. wikipedia.org
• Geared towards humans

2. wikidata.org   Pages: RareDisease OsteogenesisImperfecta
• Human-readable version of machine representation
• With human interfacing, e.g., search functionality, human-readable 

labels, all based on Resource Description Framework (RDF)

3. query.wikidata.org   Queries: RDs RD-names RD-death_cause
• Machine-readable representation and search functionality, with “tricks” 

to support human-readability

https://en.wikipedia.org/wiki/Rare_disease
http://www.wikidata.org/
https://www.wikidata.org/wiki/Q929833
https://www.wikidata.org/wiki/Q749409
https://query.wikidata.org/
https://w.wiki/49fG
https://w.wiki/49fJ
https://w.wiki/49fL


Schemas – examples

• Set of common data elements
for Rare Diseases Registration

• Specific for rare disease registries

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


Schemas – examples

• Set of common data elements
for Rare Diseases Registration

• Condition – HL7 FHIR 
• HL7 FHIR: primarily used for data exchange

https://build.fhir.org/condition.html


Schemas – examples

• Set of common data elements
for Rare Diseases Registration

• Condition – HL7 FHIR
• OMOP-CDM – Condition_occurrence

• OMOP-CDM: Focus on real-world data

https://ohdsi.github.io/CommonDataModel/


Schemas – examples

• Set of common data elements for
Rare Diseases Registration - EU_RD_Platform

• Condition – HL7 FHIR
• OMOP-CDM – Condition_occurrence
• Blood pressure – OpenEHR 

OpenEHR: capture of health
data conform ISO-standard

https://ckm.openehr.org/ckm/archetypes/1013.1.3574/mindmap


Schemas – examples

• Set of common data elements for
Rare Diseases Registration - EU_RD_Platform

• Condition – HL7 FHIR
• OMOP-CDM – Condition_occurrence
• Blood pressure – OpenEHR
• Phenopackets

• Focus on Bioinformation

• And many others!

http://phenopackets.org/


Schemas – purpose

• To describe properties of classes (a.k.a. “types”)
• To characterize those properties

• Cardinality (1 or more)
• Optionality (mandatory or not)
• Allowed values



Schemas – Characterizing

• Mr. John Doe; Oct 1st, 2001; RR 120/80; BMI 29; OI.

• Name: “John Doe”
• Gender:  Male identity
• Date of birth: Oct 1st, 2001
• Blood pressure: 120/80 mmHg
• Body Mass Index: 29
• Diagnosis: Osteogenesis Imperfecta
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Exactly 1 String

Exactly 1 SNOMED-coded
 Gender identity finding

Exactly 1 Date
1 or more

syst/diast values + unit

At most 1 integer

1 or more Orpha-code



Schemas and ontologies

• Ideally, schemas identify their elements and the allowed
(categorical) values using (third-party) ontologies

• In practice, mappings are defined among schemas, such as HL7 
FHIR, OMOP-CDM, OpenEHR, Phenopackets



Conclusion

• Ontologies aim to:
• Encode / identify concepts
• Describe concepts with codes and human/machine descriptions
• Order concepts in a hierarchy, to query at arbitrary level of detail

• Schemas aim to:
• Describe relevant properties of classes
• Characterize those properties (e.g., cardinality, optionality, allowed values)



HemaFAIR surveys
• Please complete the Data Protection and Consent survey to 

receive personalised links for two follow-up surveys 
• Knowledge on FAIR principles
• Training gaps and requirements
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