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Outline

& Tasks

e Beyond named entity recognition
= Aggregation, reasoning

& Resources

e RXNorm
e NDF-RT

¢ Access to drug information sources
e Application programming interfaces (APIs)






Current paradigm

¢ Most PGx knowledge is available in unstructured
text and need to be extracted

e Biomedical literature
¢ Natural language processing tools help manual
curation
e Named entity recognition (NER)
e Relation extraction
¢ NLP supported by knowledge resources

e Dictionaries for NER
e Ontologies for normalization and aggregation



Drug information sources

¢ Named entity recognition
e Dictionaries (built from terminologies)

¢ Normalization
e Synonyms (e.g., acetaminophen <> paracetamol)
e Brand names (e.g., Tylenol — acetaminophen)
¢ Aggregation

e Pharmacologic classes
(e.g., amiodarone — Class I11 antiarrhythmic agents)



Future directions

¢ Sources of PGx knowledge: Observational studies
e Drug, genotype and phenotype information in EMRs

¢ Tasks and enabling resources

e Normalization across name spaces

= Require integrated ontology repositories
(RxNorm [+ UMLS, NCBO BioPortal])

e Standardization
= Point to entities In reference terminologies (RxNorm)

e Reasoning about functional annotations
= Mechanism of action, Physiologic effect, ...
= Require knowledge bases (e.g., NDF-RT)



Resources

RxNorm (NLM)
NDF-RT (VHA)



Normalized form

Ingredient

4mg/ml Fluoxetine Oral Solution

Strength

Strength Ingredient

Clinical drug component

Ingredient Dose form

Clinical drug form

Dose form

Strength

Ingredient

Clinical drug




Relations among drug entities

|ngredient ssssssssnnnnnnnnnnnnnnnnnd Brand Name

Azithromycin Zithromax

C. Drug Component C. Drug Form B. Drug Component B. Drug Form
Azithromycin 250 MG Azithromycin’Qr.aI Tablet Azithromycin 250 MG zithrom‘)aam Oral Tablet
e, [Zithromax] L »#*[Zithromax]

EEEEEEEEEEEEEEEEEEEEEEEEEEER B Drug

Azithromycin 250 MG Oral Tablet Zithromax 250 MG Oral Tablet
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Legacy VA classes
A

Pharmaceutical Preparations
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AcCcess 1o
drug information sources

APIs



APIls vs. static resources

¢ Frequent updates
e Monthly releases of RxNorm and NDF-RT
¢ Complex tasks

e Traversal of the RxNorm graph
e Drug-drug interactions inferred among clinical drugs



RESTful resource
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http://rxnav.nlm.nih.gov/REST/�

References

"B Y and RxNorm APIs
e http://rxnav.nlm.nih.gov/

¢ RxXNorm
e hittp://lwww.nlm.nih.gov/research/umis/rxnorm/index.html

¢ NDF-RT
e http://evs.nci.nih.gov/ftpl/NDF-RT/
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Contact: RXNAVINFO@LIST.NIH.GOV
Web: http://rxnav.nlm.nih.gov/
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