
Ontologies: Applications to Epilepsy

NIH Campus, Bethesda, MD
April 14, 2016

ICARE 
Interagency Collaborative to Advance Research in Epilepsy

Olivier Bodenreider

Lister Hill National Center
for Biomedical Communications
Bethesda, Maryland - USA



Lister Hill National Center for Biomedical Communications 2

Outline

Why do we need ontologies?
Epilepsy in standard clinical ontologies

 ICD-10
 SNOMED CT
 LOINC
 RxNorm

Beyond standard ontologies



Why do we need ontologies?
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London Bills of Mortality



Lister Hill National Center for Biomedical Communications 5

To support epidemiology

 John Graunt (1620-1674)
 Analyzes the vital statistics

of the citizens of London
William Farr (1807-1883)

 Medical statistician
 Improves Cullen’s classification
 Contributes to creating ICD

 Jacques Berthillon (1851-1922)
 Chief of the statistical services (Paris)
 Classification of causes of death (161 rubrics)
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Limitations of existing classifications

“The advantages of a uniform statistical nomenclature, however imperfect, are so 
obvious, that it is surprising no attention has been paid to its enforcement in Bills 
of Mortality. Each disease has, in many instances, been denoted by three or four 
terms, and each term has been applied to as many different diseases: vague, 
inconvenient names have been employed, or complications have been registered 
instead of primary diseases. The nomenclature is of as much importance in this 
department of inquiry as weights and measures in the physical sciences, and 
should be settled without delay.”
– William Farr
First annual report.
London, Registrar General of England and Wales, 1839, p. 99.
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From “bad air” to “bad water” (John Snow)



Epilepsy in standard clinical 
ontologies
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Internal Classification of Diseases
http://apps.who.int/classifications/icd10/browse/
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Internal Classification of Diseases
http://apps.who.int/classifications/icd10/browse/
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ICD-10 vs. ICD-10-CM

ICD-10
 G40 Epilepsy (10 codes)

 G41 Status epilepticus (5)

ICD-10-CM
 G40 Epilepsy and recurrent 

seizures (77 codes)
 no G41
 Specific code(s) for

 Rare forms
 Tractability
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SNOMED CT
http://browser.ihtsdotools.org/

211 descendants
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SNOMED CT

59 descendants
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https://search.loinc.org/
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https://search.loinc.org/
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https://search.loinc.org/
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RxNorm / RxClass
https://rxnav.nlm.nih.gov/



Beyond standard ontologies
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Epilepsy ontologies

 Specialized ontologies
 EpSO, ESSO
 Finer-grained
 Specific features (e.g., ILAE classification)
 Useful for specific research studies/protocols

 But... unlikely to be used in mainstream EHR systems
 Disconnect between healthcare and research
 Limits secondary use of EHR data for epilepsy research

 Also consider extending standard ontologies (e.g., 
SNOMED CT) for better coverage of epilepsy
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