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Drug vocabularies
Drug vocabulary integration: UMLS

Drug vocabulary standardization: RxNorm

¢ Visualizing drug information: RxNav

¢ Processing drug information: RxNorm API
¢ Integrating drug information sources

¢ Applications
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Drug Vocabularies



Drug vocabularies in the US

¢ Gold Standard Alchemy

¢ Master Drug Data Base (Medi-Span, Wolters Kluwer Health)
¢ Multum MediSource Lexicon

¢ Micromedex DRUGDEX

¢ FDA National Drug Code Directory

¢ FDA Structured Product Labels

¢ Nat’l Drug Data File (First DataBank Inc.)

¢ SNOMED Clinical Terms (drug information)

¢ Veterans Health Administration Nat’l Drug File
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. Drugs in MeSH

4. B Chemlcals and Drugs [D]

> Inorganic Chemicals [Do1] +
2 Organic Chemicals [Doz2] +
+ Heterocvelic Compounds
¢ Polvevelic Compounds !
o Macromolecular Substances [Dos] +
¢+ Hormones, Hormone Substitutes, and Hormone Antagonists [Do6] +
o Enzvmes and Coenzyvmes [D0o8] +
o Carbohyvdrates [Dog] +
o Lipids [D10o] +
o Amino Acids, Peptides, and Proteins [D12] +
+ Nucleic Acids
¢ Complex Mixtures
> Biological Factors [D23] +
+ Biomedical and Dental Materials [D2

o Pharmaceutical Preparations [D26] +

o Chemical Actions and Uses




Drug vocabulary integration

Unified Medical Language System




%ﬁ Source Vocabularies (2008AA)

¢ 143 source vocabularies
e 17 languages

¢ Broad coverage of biomedicine
e 6M names
e 1.5M concepts
e 16M relations

¢ Common presentation
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Metathesaurus concept

. . Acetaminophen
Organlc Pharmacologlc . Acetamide, N-(4-hydroxyphenyl)-
Chemical Substance . Acetamidophenol
: Acetominophen
: ACMP

: APAP

i Hydroxyacetanilide

. N-(4-Hydroxyphenyl)acetanilide
: N-Acetyl-p-aminophenol

: p-Acetamidophenol

: Paracetamol
p-Hydroxyacetanilide

Acetaminophen

Paracétamol - French
Azetaminophen - German
Acetaminofene - Italian
Hidroxiacetanilida - Portuguese
MAPALIETAMOIJ1 - Russian

SNOMED CT Acetaminofeno - Spanish

MeSH

Multum Analgesic antipyretic derivative of acetanilide. It has weak anti-
NDDF C0000970 inflammatory properties and is used as a common analgesic, but

may cause liver, blood cell, and kidney damage.
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¢ Semantic types

e Pharmacologic Substance 101,801
= Antiparkinson Agents
= Vidarabine Phosphate

e Antibiotic 3,592
= Kanamycin
e Clinical Drug 165,378

= Afrin Nose Drops 0.05%
= Verapamil Oral Tablet [Calan]

Metathesaurus drug concepts

270,000 concepts
> (~21% of all

Metathesaurus
concepts)

(2006AA)




s :
I Metathesaurus relations

Amides

" 7
. |7E!| och ermical anall,rte—l Drug allergen by structure Aniti pyretics Antirheumatic Agents Liuay fﬁ”r i;i'glrfr gen by

Acetanilides




Zyrtec in SemNav
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Drug vocabulary standardization

RxNorm



Motivation

¢ Exchange of information requires standardized
names
e Ordering drugs
e Checking interactions
e Inventory management

¢ No standard naming conventions for drugs
¢ Integrating drug vocabularies

¢ Unique identifiers for drugs

¢ Specify relations among drug entities



Normalized form

Strength

Ingredient

Amg/ml Fluoxetine Oral Solution

Strength Ingredient

Semantic clinical drug component

Ingredient Dose form

Semantic clinical drug form

Strength

Dose form

Ingredient

Semantic clinical drug




Generic vs. Brand

¢ Generic ¢ Brand

e Ingredient < e Brand name
(IN) (BN)

e Clinical drug form < e Branded drug form
(SCDF) (SBDF)

e Clinical drug component «<——— o Branded drug component
(SCDC) (SBDC)

e Clinical drug < e Branded drug
(SCD) (SBD)

tradename_of



Relations among drug entities

Cetirzine | Cetirizine Dihydrochloride
RXCUI=20810 RXCUI=203150
TTY=IN TTY=IN

has_ingredienl  ecics ingredient_of

'l' r has_presice_ingredient
Cetirizine 5 MG aderne ot Cetirizine 5 MG [Zyrtec]

RXCUI=328387 Ld  RXCUI not avallable
s has_tradename TTVRSBOC

:

consitutes

ponsists aof

- Cetirizing 5 MG Oval Tablet Cotirizing 5 WG Oral Tablet [Zyrtec]
RXCUI=315025 tradename_of T RXCUI=210587

TTY=5CD g — L TTY=580

dase_ form of dose_formn_of

ingredeant_of

has_dose_ form '+| |i’ has_dose_form
dosa_form_of Oral Tablot. |

&5
RECUI1TS
has_dose_form TTY=0F r has_dose_form I J"
Cetirizine Oral Tablet Cetirizine Oral Tablet [2yrtec]

_. RXCUI=IT1364 RECUR36TI2S
TTY=SCDF TTY=5BDF




Relations among drug entities (revisited)

lIlIlIlIIIIIIIIIIIIIIIIIII{IIngredient

Cetirizine Zyrtec

B. Drug Form

Cetirizine{)ral Tablet

Cetirizine SMG Cetirizine draLTabIet Cetirizine SMG
Les® "[2yrtec]
|

Yo, [Zyrtec]

Cetirizine 5 MG Oral Tablet Zyrtec 5 MG Oral Tablet



RxNorm database

¢ 9 data sources

Gold Standard Alchemy
Master Drug Data Base
Multum MediSource Lex.
Micromedex DRUGDEX

FDA National Drug Code
Directory

FDA Structured Product
Labels

National Drug Data File
Plus Source VVocabulary

SNOMED Clinical Terms
VA National Drug File

& Content

4,082 ingredients

9,772 brand names

13,299 clinical drug comp.
13,938 branded drug comp.
18,135 clinical drugs
14,657 branded drugs
8,134 clinical drug forms
11,429 branded drug forms
102 dose forms

(as of June2, 2008;
excluding obsolete data)



Recent changes

4 Generic/Branded Pack

e Collection of drugs prescribed as one unit

« Z-PAK =
{6 (Azithromycin 250 MG Oral Tablet [Zithromax]) } Pack [Z-PAKS]

= Nordette-28 =

{21 (Ethinyl Estradiol 0.03 MG / Levonorgestrel 0.15 MG Oral Tablet) / 7
(Inert Ingredients 1 MG Oral Tablet) } Pack [Nordette 28 Day]

= Triphasil-21 =
{6 (Ethinyl Estradiol 0.03 MG / Levonorgestrel 0.05 MG Oral Tablet) / 10
(Ethinyl Estradiol 0.03 MG / Levonorgestrel 0.125 MG Oral Tablet) / 5
(Ethinyl Estradiol 0.04 MG / Levonorgestrel 0.075 MG Oral Tablet) } Pack
[Triphasil 21 Day]

Active GPCK forms 213
Active BPCK forms 276



Generic/Branded packs
ingrecion: RXTTTTTTTTTMNNRPPPPRRRIN ||

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')‘ol‘n Oral Tablet
e, [Zithromax] s #*[Zithromax]

EEEEEEEEEEEEEEEEEEEEEEEEEEEN B Drug

Azithromycin 250 MG Oral Tablet Zithromax 250 MG Oral Tablet

EEE NN EEEEEEENEEEENEEEEEEEEENEN) B. PaCk

{6 (Azithromycin 250 MG Oral Tablet) } Pack Z-PAK



Visualizing drug information

RxNav




RxNav

¢ Visualization and navigation
e RxNorm browser
e Spelling correction
e Search on names and codes (including proprietary)

e Standalone application
= RxNorm database at NLM
= Local RxNorm database

¢ Drug information processing
e API to the RxNorm database
e \Web services

%

NLM



22 Nav RxNav demo

http://mor.nim.nih.gov/download/rxnav/
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http://mor.nlm.nih.gov/download/rxnav/

RxMorm Navigator OBAA_0B0602F

Terminology

~Search

M Search By: |String |"|| [Z] Help Enter Search String: |zZyrtec
ingrediert of

e ingrediert_of tradename_of
has_ingredien’{” has_tradename \” |l( has_jnoredient

|| Search ‘| € H

Ingredien Variant Brand Name

_— 1 elernent . form_ot — : 1 element g5_precise_ingr
Cetirizing " has_form -~ =efirizine Dihydrochlaride recise_ingr_of Dyrtec

Ingredient
1 element

ingredient_of Jr has_ingredient

ingredient_of (Mhas_ingredient o . o .
precize_ingrediert_of || has_precize_ingredient
Branded Drug Component

Clinical Drug Component

. 3 elements aerbma o . 3 elements
Cetirizing 1 MGIML | e Cetirizing 1 MGML [Zyrtec]
Cetirizing 10 MG = Cetirizing 10 MG [Dyrec]

constitutes JI\ conzists_of constitutes || consists_of

constitutes J[\ conzists_of

Clinical Drug or Pack Branded Drug or Pack
5 elerments fradanameiar 5 elements L.

Cetirizine 1 MGML Oral Solution Fas fradensme Zyrtec 1 MGMML Cral Solution -
- Zyrtec 10 MG Chewable Tablet j

Cetirizine 10 MG Chewable Tablet
I"'|grerdier|t_u:u has_ingredient
dose_form_of

dose_form_of Dose Form

. ' haz_doze_farm 3 elements
inverse_iza e

- Chewable Tahlet
dose_form_of

dose_form_of Oral Soluti
has_dose_form Aﬁl. _FF'I_LIJ _If'n Bt has_dose_form

has_do=e_form 3 : :
inverse_iza

Clinical Drug Form Branded Drug Form

| || 3 elements tradenarie Gt . 3 elements

— Cetirizing Chewahle Tablet Festhatenams Cetirizing Chewahle Tablet [Dyrtec]
Cetirizing Oral Solution = Cetirizing Oral Solution [Tyrtec]

ok e T 0 e I ST e

Retrieval Status or Detailed View of an RxNorm Entry { RxMorm Concept Unigque ldentifier (R¥XCUI) | UMLS Concept Unigque ldentifier (UMLSCUI): 2008AA | RxNorm Sy

S58930|C01 627 23| Zyrec




RxMorm Navipator OBAA_0BO602ZF

Terminology

~Search

M Search By: |String |"|| [Z] Help Enter Search String: |Zithr|:|ma}<
ingrediert of

e ingrediert_of tradename_of
has_ingredien’{” has_tradename \” |l( has_jnoredient

|| Search ‘| € H

Ingredient Ingredien Variant Brand Name
1 element as_precize_ingr 1 elernent

1 element farm aof
Azithrorrycin “haz form - fzithromyein Dibydrate recise_ingr_of Sinromax

ingredient_of Jr has_ingredient

ingredient_of (Mhas_ingredient o . o .
precize_ingrediert_of || has_precize_ingredient
Branded Drug Component

Clinical Drug Component

7 elerments aerbma o 7 elements
Azithrormycin 100 MGIhL | e Azithrarmyein 100 MGML [Fithrormax]
Azithrorycin 16,7 MG = Amthmmycm 167 MGML [Znhrnmax]
constitutes [ consists_of u:u:unstrtutes‘”\cnnmsts_uf

B P e X Pt 1]

constitutes JI\ consists_of

Clinical Drug or Pack Branded Drug or Pack
11 elements L.

: 13_ elements s tradename_of :
60 ML Azithrormyein 16.7 MGIML Oral Sus.. haz tradename ®4 Z-FAK -
- Zithrormax 100 MGIML Injectable Solution j

Aznhrn:umycm 100 MGML Injectable Soluti...
I"'|grerdier|t_u:u has_ingredient
doze_form_of

dose_form_of Dose Form
has_doze_form has_do=e_form
inverse_iza - - - _4 elements o - - i inverse_iza
Injectable Solution
dose_form_of

dose_form_of Oral C I
haz_doze_form Aﬁl. '_‘_E_'E]?EJ__E_:__ X haz_dose_form

Clinical Drug Form Branded Drug Form

| || _ 4elements tradenarie Gt : __ 4elements :

— Azithromycin Injectable Solution Festhatenams Azithrormycin Injectable Solution [fithrorm...
ﬁzlthrnmycln Oral Capsule = Azithromycin Oral Capsule [Fithrorm s

T e i G

Retrieval Status or Detailed View of an RxNorm Entry { RxMorm Concept Unigque ldentifier (R¥XCUI) | UMLS Concept Unigque ldentifier (UMLSCUI): 2008AA | RxNorm Sy %
TAO149|C187E6E82|Z-PAKKE (Azithromycin 250 MG Oral Tablet [Zithromax]) } Pack [Z-FPAKE] |




Processing drug information

RxNorm Application Programming Interface



RxNorm API

4 Made available in March 2008

¢ Based on Web Services
e SOAP
e Independent of any programming language

¢ Used by RxNav and MyMedicationList

¢ Enable access to all information displayed in
RxNav

¢ Documentation
http://mor.nim.nih.gov/download/rxnav/

e

NLM


http://mor.nlm.nih.gov/download/rxnav/

List of functions
r RxNorm API access g@@

M ethod

get DFR.T conceptProperties (roe)

Argument 1
findBzemByld (1d T e, 1d)

Argument 2

Heturned da ; LI

d_one I":El't:FIII |I||-'1‘|:1|-'._ I1"| 1]_'|_I
:[IunuT-T I3

"HtTHnnT Tes




FindRxcuiByString
r RxMorm AP| access E@@1

Method | findRxewiPyString (term)

Argument 1 |zyrtec

Argument 2

Returned data

EEHEU




GetRelatedByRelationship

r RxMNorm AP| access E@Ef

Method | cetRelatedByRelationship (o, relationship)

Argument 1 | 750143

Argument 2 |containg

:
Returned data - I E xit |

l record returned:

[Zithromax]

Zithromax Z50 ME Oral Tablet

sk
CO71EZEE




r |
RxNorm APl access g@@
Method [, t4 FelatedInfo (o)
Argument 1

Argument 2

Cea

Returned data

GPCE

|EUPPE

hloride

|SUPPE 5= N

zine 1 MGE/ML Oral Solution

1 MG/ML Oral Solution

irizine 10 MG Chewahle Tablet




Integrating drug information sources



FDA Standard product labels

ﬁ'] Haome

E=E-mail Label Infarmation
Downloads
Archives

= Print this Label

mNutify of Updates
Contact Us

Additional Resources

Feport Adverse Event
MedlinePlus Information
Find Clinical Trials
Biochemical Data Summary
search PubMed Ardicles  »

Presence in Breast Milk

Daily
Current Me

Medication
Information

For a FDA View of this Label, click here Search By Drug Name:

Zyrtec (cetirizine hydrochloride) Tablet, Film Coated oiiom: Names
Zyrtec (cetirizine hydrochloride) Tablet, Chewable » Review RxNorm Mormal Forms

Zyrtec (cetirizine hydrochloride) Syrup
[Pfizer Labs]

—Drug Label Sections
Description Clinical Pharmacology Indications & Usage Contraindications
Precautions Adverse Reactions Overdosage Dosage & Administration How Supplied

DESCRIPTION

Cefirizine hydrochloride, the active component of ZY RTECE tablets and syrup, is an orally active
and selective Hq-receptor antagonist. The chemical name is () - [2- [4- [
(4-chlorophenyphenylmethyl] -1- piperazinyl] ethoxylacetic acid, dihydrochloride, Cetirizine
Fydrochloride is a racemic compound with an empirical formula of CoqHagClIM oD+ 2HCL The



http://www.medispan.com/Products/index.aspx?id=1
http://www.multum.com/
http://www.micromedex.com/products/drugdex/
http://www.fda.gov/cder/ndc/
http://www.firstdatabank.com/knowledge_bases/nddf_plus/
http://www.nlm.nih.gov/mesh/
http://www.snomed.org/

National Drug File Reference Terminology

¢ Developed by the Veterans Health Administration
¢ Part of the VA clinical information system

¢ Non-terminological information
e Pharmacologic class (isa)
e Indications (may_treat, may_diagnose, may_prevent)
e Contraindications (drug_contraindicated_for)
e Mechanism of action (mechanism_of action_of)
e Drug-drug interactions (contraindicated with)
e Physiology (has_physiologic_effect)
[

Metabolism (metabolic_site _of, metabolizes,
pharmacokinetics_of)

|
Y
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NDF-RT Examples

¢ Cetirizine
e drug_contraindicated for Drug Allergy
e may treat Rhinitis, Allergic, Perennial
e may treat Urticaria
e has_physiologic_effect Decreased Histamine Activity



Applications



Applications

¢ Terminology integration and standardization

(RxNorm) enables interoperability and mapping
across vocabularies

¢ Specific applications
e Data Iintegration
e Medication reconciliation
e Personal Health Record
e E-prescribing / CPOE
e CDAR2
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r
Medication1.xml - My Medication List

My Medication List

Medication Record for:

|
|1 Add a Medication |
Save |
|
|

Bodenreider Olivier

Save As
i3 Print View

Current Medications

FMame of Medici... Start Date Stop Date Amount Each Ti.. Freguency Instruction

Sulfamethoxazo

O le _41]!] MG I_
Trimethoprim

80 MG Oral
Lipitor 10 MG

v

] Oral Tablet

06/27/2008 071052008 Twice a Day

06/27/2008 07/26/2008 Once a Day

Previous Medications
|Mame of Medici.| StatDate | StopDate  |ArmountEach Ti.l  Frequency | Instruction

[ Correct/Complete Info [™» Change Freq or Quantity
Hh

@ Discontinue View Label Delete

INL1VL




Limitations

¢ RxNorm: Limited coverage (out of scope)
e Over-the-counter drugs
e Dietary supplements
e Drugs vocabularies outside U.S. (e.g., ATC)

4 RxNav
e Coverage currently limited to drug names

4 RxNorm API
e Display currently limited to RxNorm codes and strings
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