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Outline

¢ Drug classification systems in action

e RxClass demo
¢ Desiderata for drug classification systems

¢ Opio1d drugs 1n drug classification systems
o ATC
e ICD-10

¢ Classitying illicit drugs



Drug classification systems in action

‘ RXClaSS https://mor.nlm.nih.gov/RxClass/
e Developed by the National Library of Medicine
e [inked to RxNorm drugs

e 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/

19 classes found for drug 'fentanyl'
I

19 classes found for drug 'fentanyl’
[Ingr (s).Fentany

PR TpEtiie et Renal Insufficiency in DISEASE (ci_with)

) ypersensitivity | SEASE (ci_with) ; 2
Drug Hypersensitivity in DISEASE (ci_with) Respiratory Tract Dis

in DI

i e Me al Syndrome s = T :
HIgRLE i bl Pain in DISEASE (may_treat)

iver Failure in DISEASE (¢i_with)
Liver Failure in DISEASE (ci_with) Agonist in EPC (has_EPC)

Pregnancy in DISEASE (ci_with)

Adjuvants, Anesthesia in MESHPA Full Opioid Agonists in MOA (has_MoA)

Deanal Incofficiency in NISFASE fri with)

Ana i Opioid in MESHPA Member of [through multiple ingredients]

Anesthetics, Intravenous in MESHPA Analgesics in MESHPA

MNarcotics in MESHPA Combined in MESHPA

Member of [through products]

in VA (has_VAClass_extended)

in VA (has_VACIlass)




! (RVIVAW R ) -
> -‘N_JS O-SKELETAL SYSTEM
A f'EF\’\ OUS SYSTEM
> ANALGESICS (6
¥ ANESTHETICS
v ANESTHETICS, GENERAL

Barbiturates in
combination with other drug

Barbiturates, plain

Ethers

Halogenated
fiydrocarbons

Other general anesthetics

> ANESTHETICS, LOC.
> ANTI-PARKINSON DRU S 7
> ANTIEPILEPTICS
> OTHER NERVOUS SYSTEM
DRUGS
> PSYCHOANALEPTICS (85
> PSYCHOLEPTICS
> RESPIRATORY SYSTEM (.
> SENSORY ORGANS
» SYSTEMIC HORMONAL
PREPARATIONS, EXCL. SEX
HORMONES AND INSULINS
> VARIOUS (1
» Established Pharmacologic Classes
(EPC)
> MeSH Pﬂa-"n*aco-’og-’f‘Acr.-o.rrs (MESHPA)
» Diseases, Life Phases and Physiologic
States
> Substances and Cells (CHEM) [i

> Mechanism of Action (MoA) |

Physiologic Effect (PE) |
Pharmacokinetics (PK)

VA Classes (VA)
Therapeutic Calegories (TC)

vvvv'.

https://mor.nlm.nih.gov/RxClass/

O

CLASS

Explonng Classes for RxNorm Drugs ¥ Edit Drug Sources

® by class namefid ] by RxNormm drug namefid show source data

Opioid anesthetics &

class: Opioid anesthetics / id: NO1AH / class type: ATC1-4 / show context & print

6 RxNorm generic drugs in ATC / similar classes

)

480 Alfentanil NO1AHD2 alfentanil DIRECT

Show
IN 17933 anileridine MNO1AHOS anileriding DIRECT S
IN 4337 Fentanyl NO1AHO1 fentanyl DIRECT Show
IN 8143 Phenoperiding NO1AHO4 phenoperidine DIRECT Show
IN 73032 remifentanil NO1AHO6 remifentanil DIRECT Show
IN 56793 Sufentanil MNO1AHOS3 sutentanil [

M NERVOUS SYSTEM

MO1 AMESTHETICS

MO1A ANESTHETICS, GENERAL
MO1AH Opioid anesthetics

ATC code MName

NO1AHO1 fentanyl

NOLAHOZ  alfentanil

NO1AHO3  sufentani

NO1AHO4 phenoperidine
NO1AHOS  anileridine

NOLAHOE  remifentznil

NO1AHS51 fentanyl, combinations

Lister Hill National Center for Biomedical Communications
LS. National Library of Medicine, 8600 Rockville Pike, Bethesda, MD 20894
MNational Institutes of Health, Department of Health & Human Services
Copyright, Privacy, Accessibility Viewers & Players, Freedom of Information Act, USA.gov



Desiderata for drug classification systems

¢ From the perspective of drug analytics 1n large
clinical datasets

e May not be directly applicable to opioids in death
certificates

¢ Kury FSP, Bodenreider O.

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

e

NLM



https://mor.nlm.nih.gov/pubs/pdf/2016-dmmi-fk.pdf

Desiderata for drug classification systems

¢ Administrative desiderata
e Authoritative source
e Regular updates
e License?

¢ Hierarchical structure
e Support for aggregation (vs. flat list)
e Avoid double counting (single vs. multiple parents)
e Number of levels (fixed vs. variable)
e Drugs at the lowest level?



Desiderata for drug classification systems

¢ Coverage

e All/most drugs of interest need to be covered

¢ Granularity
e Necessary to support fined-grained analyses
¢ Non-ambiguity

e Does the classification provide enough information for
automatic classification?

¢ Dispersion
e Cases analyzed should be distributed among as many
classes as meaningfully possible

o

NLM



Application to Medicare data

Figure 2. Desideratum F: Dispersion. Proportion of Medicare Part D claims from 2006 to 2014 covered by a given
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https://www.whocc.no/atc_ddd_index/

Opioids in ATC

¢ 3 main ATC classes for opioids
e NO1AH Opioid anesthetics

e NO2A OPIOIDS
e NO7BC Drugs used in opioid dependence

N ' N

NO1 NO7
NO1A NO7B
NO1AH NO7BC

ATC code : ATC code
MNO1AHO1 NO7BCO1
NO1AHO2 NOZ7BCO2
NO1AHO3

NO1AHD4 NO7BCO3
NO1AHOS NO7BCO4
NO1AHOG s NO7BCOS
NO1AHS1 NO7BCOG

NO7BCS1




bclasses

ATC code
MNOZAEOD1
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Where Is codeine®?

¢ Codeine 1s not listed (as a single-ingredient drug)
under the main class NO2A OPIOIDS

ROS
ROS5D
RO5DA
N
ATC code Name DDD U Adm.R Note | NO2
ROSDAO4 0.1 g O NOZA
NO2AJ

ATC code  MName
MND24101
NO24102
NO2A103
MNO24106
MNO2A107
NO2A108
NO24A109
MNO24113
MNO24114
MNO2A115
NO2A117
MO24118
NO24119




Opioids in ICD-10

Poisoning by narcotics and psychodysleptics [hallucinogens]

Excl.: intoxication meaning inebriation (F10-F19)
Opium

Heroin

Other opioids

Codeing

Morphine

Methadone

Other synthetic narcotics
Pethidine

Cocaine

Other and unspecified narcotics
Cannabis {derivatives)
Lysergide [LSD]

Other and unspecified psychodysleptics [hallucinogens]
Mescaline
Psiloci

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

o

NLM



lllicit drugs

¢ Not covered by the clinical drug classification
systems
¢ Alternative sources

e National Forensic Laboratory Information System
(NFLIS)



Categories/Subcategories
Analgesics
Narcotic Analgesics
Antidepressants
Antidepressants
Benzodiazepines
Benzodiazepines
Cannabinoids
Cannabinoids
Cocaine Alkaloids
Cocaine Alkaloids
Depressants and Tranquilizers
Benzodiazepines
Depressants and Tranquilizers
Hallucinogens
Hallucinogens
Phenethylamines (2C Series) (H)
Phenethylamines (Aminoindanes) (H)
Phenethylamines (Amphetamines) (H)
Phenethylamines (D Series) (H)
Phenethylamines (Other) (H)
Piperazines (Hallucinogen)
Psychedelic
Synthetic Cannabinoids
Synthetic Cathinones (Hallucinogen)
Tryptamines
Heroin
Heroin
Narcotic Analgesics
Narcotic Analgesics
Narcotics
Narcotic Analgesics
Narcotics
New Drug
New Drug
No substance identified
No substance identified
Other
Other

NFLIS classification

Count
89
89
12
12
15
15
16
16

192
15
177
309
63
20

27

10

127

32

==

89
89
233
89
144
143
143
16
16
219
219

Categories/Subcategories
Other substances
Narcotic Analgesics
Other
Other substances
Phenethylamines
Phenethylamines
Phenethylamines
Phenethylamines
Phenethylamines
Phenethylamines (D Series) (H)
Phenethylamines (Other) (H)
Phenethylamines (Other) (S)
Synthetic Cathinones
Synthetic Cathinones (Hallucinogen)
Phenethylamines (2C Series) (H)
Phenethylamines (2C Series) (H)
Phenethylamines (Aminoindanes) (H)
Phenethylamines (Aminoindanes) (H)
Phenethylamines (Amphetamines) (H)
Phenethylamines (Amphetamines) (H)
Phenethylamines (Amphetamines) (S)
Phenethylamines (Amphetamines) (S)
Phenethylamines (D Series) (H)
Phenethylamines (D Series) (H)
Phenethylamines (Hallucinogen)
Phenethylamines (2C Series) (H)
Phenethylamines (Aminoindanes) (H)
Phenethylamines (Amphetamines) (H)
Phenethylamines (D Series) (H)
Phenethylamines (Other) (H)
Synthetic Cathinones (Hallucinogen)
Phenethylamines (Other) (H)
Phenethylamines (Other) (H)
Phenethylamines (Other) (S)
Phenethylamines (Other) (S)
Phenethylamines (Stimulant)
Phenethylamines (Amphetamines) (S)
Phenethylamines (Other) (S)
Synthetic Cathinones

2C Series) (H)

Aminoindanes) (H)
Amphetamines) (H)
Amphetamines) (S)

Count
1626
89
219
1318
157
20

27
21

10
11
54

20
20

27
27
21
21

71
20

27

10

10
10
11
11
86
21
11
54

Categories/Subcategories
Piperazines (Hallucinogen)
Piperazines (Hallucinogen)
Piperazines (Stimulant)
Piperazines (Stimulant)
Piperidines/PEA
Piperidines/PEA
Psychedelic
Psychedelic
Steroids
Steroids
Stimulants
Antidepressants
Phenethylamines (Amphetamines) (S)
Phenethylamines (Other) (S)
Piperazines (Stimulant)
Piperidines/PEA
Stimulants
Synthetic Cathinones
Synthetic Cannabinoids
Synthetic Cannabinoids
Synthetic Cathinones
Synthetic Cathinones
Synthetic Cathinones (Hallucinogen)
Synthetic Cathinones (Hallucinogen)
Synthetic Cathinones (Hallucinogen)
Tryptamines
Tryptamines
Grand Total

Count

LW n o NN

co | 0
o

153

127

3867



¢ [f drug classification systems are the solution, what 1s

Requirements and use cases

the problem?

& Use cases

Drug-related mortality statistics
Others?

¢ Requirements

Drugs vs. substances
Granularity (coarse vs. fine-grained classes)
National vs. international



Medical
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