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Categorization and classification of drugs
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Disclaimer

The views and opinions expressed do not necessarily 
state or reflect those of the U.S. Government, and 
they may not be used for advertising or product 
endorsement purposes.
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Outline

Drug classification systems in action
 RxClass demo

Desiderata for drug classification systems
Opioid drugs in drug classification systems

 ATC
 ICD-10

Classifying illicit drugs
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Drug classification systems in action

RxClass
 Developed by the National Library of Medicine
 Linked to RxNorm drugs
 Integrates multiple drug classification systems

 Anatomical Therapeutic Chemical (ATC) drug classification – WHO
 Established Pharmacological Classes (EPC) – VA/FDA (MED-RT)
 Pharmacological Actions – NLM (MeSH)
 Chemical structure – FDA (MED-RT)
 Mechanism of action – FDA (MED-RT)
 Physiologic effect – FDA (MED-RT)
 Therapeutic use & contraindications – VA (MED-RT)
 VA Formulary classes – VA (VANDF)

https://mor.nlm.nih.gov/RxClass/
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https://mor.nlm.nih.gov/RxClass/
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https://mor.nlm.nih.gov/RxClass/
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https://mor.nlm.nih.gov/RxClass/
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Desiderata for drug classification systems

 From the perspective of drug analytics in large 
clinical datasets
 May not be directly applicable to opioids in death 

certificates
Kury FSP, Bodenreider O.

Desiderata for drug classification systems for their 
use in analyzing large drug prescription datasets.
Proceedings of the 3rd Workshop on Data Mining 
for Medical Informatics (DMMI 2016) 2016.
https://mor.nlm.nih.gov/pubs/pdf/2016-dmmi-fk.pdf

https://mor.nlm.nih.gov/pubs/pdf/2016-dmmi-fk.pdf
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Desiderata for drug classification systems

Administrative desiderata
 Authoritative source
 Regular updates
 License?

Hierarchical structure
 Support for aggregation (vs. flat list)
 Avoid double counting (single vs. multiple parents)
 Number of levels (fixed vs. variable)
 Drugs at the lowest level?
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Desiderata for drug classification systems

Coverage
 All/most drugs of interest need to be covered

Granularity
 Necessary to support fined-grained analyses

Non-ambiguity
 Does the classification provide enough information for 

automatic classification?
Dispersion

 Cases analyzed should be distributed among as many 
classes as meaningfully possible
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Application to Medicare data
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Opioids in ATC

 3 main ATC classes for opioids
 N01AH Opioid anesthetics
 N02A OPIOIDS
 N07BC Drugs used in opioid dependence

https://www.whocc.no/atc_ddd_index/
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N02A subclasses
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Where is codeine?

Codeine is not listed (as a single-ingredient drug) 
under the main class N02A OPIOIDS
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Opioids in ICD-10

 Insufficient granularity for analyzing individual drugs (e.g., Fentanyl)
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Illicit drugs

Not covered by the clinical drug classification 
systems

Alternative sources
 National Forensic Laboratory Information System 

(NFLIS)
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NFLIS classification
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Requirements and use cases

 If drug classification systems are the solution, what is 
the problem?

 Use cases
 Drug-related mortality statistics
 Others?

 Requirements
 Drugs vs. substances
 Granularity (coarse vs. fine-grained classes)
 National vs. international
 …
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