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Learning Objectives

List the NLM drug APIs available through RxMix

e Explain how to create a complex workflow of API
functions with RxMix

* Explain how to execute a batch query with RxMix

e List use cases that can be addressed with RxMix
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Outline

* Motivation
* NLM drug APIs and applications
* APIs integrated in RxMix
* RxMix
— Batch functionality

— Function composition

e Use cases
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MOTIVATION
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Motivation

* RxNorm
— Drug vocabulary developed at NLM

— RxNav

* Helps users navigate RxNorm drugs
— E.g., map codes from the NDC registry to RxNorm

* Does not support automation or composition
— RxNorm application programming interface (API)

* Helps programmers integrate RxNorm in their
applications

 Remains difficult to use by non-programmers
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Use case Mapping NDCs to ATC drug classes

 NDCs are attached to a clinical drug (SCD) or a
branded (drug)

* Branded drugs are mapped to clinical drugs
* Clinical drugs are linked to their ingredient

 Many drug classification systems link classes
to ingredient-level drugs (e.g., ATC, NDF-RT,
EPC, MeSH pharmacologic action)
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A ALIMENTARY TRACT AND METABOLISM

A02 DRUGS FOR ACID RELATED DISORDERS

A02B DRUGS FOR PEPTIC ULCER AND GASTRO-OESOPHAGEAL REFLUX DISEASE (GORD)
AQ02BC Proton pump inhibitors

ATC code Name DDD U Adm.R Note
AD02BCOS esomeprazole 30 mg o}
30 mg P

Esomeprazole

Esomeprazole 40 MG Delayed
Release Oral Capsule

> Fsomeprazole

Esomeprazole 40 MG Delayed Release Oral
Capsule [Nexium]

)

>

& NDC 0186-5040-31 *Each delayed-release capsule contains =
- 40mg esomeprazole. =)
— ex‘ u m Keep container tightly closed 'g
— ® Store at 25°C (77°F); excursions =z
— . =
e permitted to 15-30°C (59-88°F). [See o
T (ESUmEpl'a ZUlE mﬂgﬂESlum] USP Controlled Room Temperature]. o)
— USUAL ADULT DOSAGE:
= 30 Delayed-Release See package Insert.
== Capsules NEXIUM and the color purple as applied to :
— the capsule are registered trademarks of the o
— Rx only AstraZeneca group.  © AstraZeneca 2012 g
— ~ Md. for: AstraZeneca LP, Wilmington, DE 18850
=== Dispense the accompanying By:Merck Sharp & Dohme Corp., a subsidiary =
—— Medication Guide to each patient. of Merck & Co., Inc., Whitshouse Station, o O r
— ] i NJ 0agag, USA Praduct of France o N
=
o
" pstrazenecs 2 3




NLM DRUG APIS AND
APPLICATIONS
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RxNav

* Drug-centric browser

— RxNorm
e Prescribable subset

— RxTerms

— NDF-RT

— Pill images

— Drug-drug interactions
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LICH Esomeprazole
@ET ] Esomeprazole / Naproxen

H Esomeprazole magnesium
Hl esomeprazole magnesium dinyarate
H =someprazole sodium

EXZH Esomeprazole Strontium

&NAV

Navigating RxNorm Drugs

Hl Esomeprazole 2.5 MG
Bl Esomeprazole 40 MG

al Drug or Pack

' Esomeprazole 10 MG Granules for Oral Suspension
8 Esomeprazole 2.5 MG Granules for Oral Suspension

T Esomeprazole 20 MG / Naproxen 375 MG Delayed Release Oral Tablet
1 Esomeprazole 20 MG / Naproxen 500 MG Delayed Release Oral Tablet
' Esomeprazole 20 MG Delayed Release Oral Capsule

X somenraznle. 20, MG, Delaued Release. Oral Tablet

DG Clinical Dose Form Group DFG Dose Form Group

A IEEEER

1 Esomeprazole Oral Product

2] Esomeprazole / Naproven Oral Product [0 Granule Proouct
I Esomeprazole / Naproren Pil [T Injectable Procuct
I Esomeprazole Granule Product [0 Oral Proguct

EICH Esomeprazole Injectable Product Rk s [all

o

Apout  Disclaimer  FAQ A

o)

Ingredient PIN Precise Ingredient BN Brand Name

EITH NexuM -
EX Vimove

DC Branded Drug Component

X2 Esomeprazole 10 MG [NextUM]
EXTH Esomeprazole 2.5 MG [NexUM)
X0 Esomeprazole 20 MG / Naproxen 375 MG [Vimovo)
BT Esomeprazole 20 MG/ Naproxen 500 MG [Vimovo)
Bl Esomeprazole 20 MG [NeUM]

SBD/BPCK Branded Drug or Pack

L NexUUM 10 MG Granuies for Delayed Release Oral

Suspension

X NexlUM 2.5 MG Granles for Delayed Release Oral
Suspension

T NexlUM 20 MG Delayed Release Oral Capsule

PRI NeXUM 20 MG Delave Release. Oral Tahiet

SBDG Branded Dose Form Group

B NexlUM Granule Product

3 NEXUM njectable Product

5 NextUM Oral Product

B Nedv Pl

I Vimovo Oral Product

e Supports navigation to the rich RxNorm and NDF-RT graphs

Links to other drug resources

— DailyMed, MedlinePlus, NLM Drug Information Portal

* Drug-centric “class view”
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Access to obsolete codes (“Status”)
Leverages several of the drug APIs
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RxClass

e (Class-centric browser
for RxNorm drugs

— ATC
— MeSH (Pharmacologic actions)

— DailyMed (Mechanism of action, Physiologic effect, Chemical
structure, FDA classes)

— NDF-RT (VA classes, Diseases for indications/contra-indications)
e Supports search by drug or by class
* Features
— Display and navigation
e All the drugs for a class
* All the classes for a drug

— Compute similarity among drug classes
(based on shared drug members)

e Leverages several the RxClass APlIs
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Application programming interfaces (APIs)

* Expose the content of RxNorm, RxTerms
and NDF-RT (and other resources)

— Logical structure, not storage format
— Up-to-date information (monthly updates of RxNorm)

— Additional features
* Normalized and approximate matching; spelling correction
* Drug-drug interactions checking (from DrugBank)
e Link to drug classes (from ATC, DailyMed, MeSH, NDF-RT)
e Archive of NDCs since 2007
* Archive of RxCUIs since 2005

— Optimized graph traversal (pre-computed)
* For use in applications

— Web services
— SOAP, REST (XML, JSON)
— Independent of any programming language

/\\I/\ https://rxnav.nlm.nih.gov/APIsOverview.html
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— RxNorm, NDF-RT, RxTerms RxImageAccess
Interactions, RxClass, MedEx, DailyMed

Handles interoperability between functions

Helps users compose complex queries

— Find all the NDC codes for a given drug class (e.qg.,
barbiturates)

e Supports batch execution

/\I\I/\ https://mor.nlm.nih.gov/RxMix/




APIS INTEGRATED IN RXMIX
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APls integrated in RxMix

* RxNorm
— Resolve drug codes and names to RxNorm (e.g., NDC to RxNorm)
— Navigate across RxNorm drug entities (e.g., brand to generic)
* RxTerms
— Physician-friendly names for e-prescription systems
* RxlmageAccess
— NLM collection of pill images
e Drug-drug interactions
— DDIs from DrugBank and high-priority DDIs from ONC
 RxClass

— Drug-class relations (mechanism of action; physiologic effect; chemical structure; FDA’s EPCs;
VA legacy classes)

 MedEx
— NLP system for extracting drug information from clinical narratives
e DailyMed

— Repository of Structured Product Labels
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RXMIX - BATCH FUNCTIONALITY
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Follow-along examples

* Using RxNav:

— Map NDC 0186-5040-31
to RxNorm

* NDC - RxNorm branded drug

No automation
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iy NexlUM 40 MG Delayed Release Oral Capsule [RxCU| = 606731]

Navigating RxNorm Drugs

RxNorm Properties NDC RxTerms NDF-RT Pilllmages Class View Interaction Yiew  Status

IN/MIN Ingredient Precise Ingredient BN Brand Name
1 ) Esomeprazole o BB Mexium
SBDC Branded Drug Component

#w

About ) FAC

Clinical Drug Component

Esomeprazole 40 MG

B
a

| ®Nav

Navigating RxNorm Drugs

-

D '1'.?‘@

m IVll-"eﬂslef'ld I SCDIGPCK Clinical Drug or Pack
1 El Esomeprazale 40 MG Delayed Release Oral Capsule

2 Pack

[ Multi

SBDIBPCK Branded Drug or Pack

5 Esomeprazale 40 MG [NexiUM]

Bl B Mexlum 40 MG Delaved Release Oral Capsule

Dose Form Group

Clinical Dose Form Group

- B Oral Product
v S [l

Bl E Esomeprazale Oral Product
1 E Esomeprazale il

§ SBDG Branded Dose Form Group

Bl B Mexium Oral Product
1 BT Mexiun Pil

https:/

/mor.nlm.nih.gov/RxNav/
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Follow-along examples

e Using RxMix (interactive mode).

— Map NDC 0186-5040-31 to RxNorm
* RxNorm:findRxcuiByld(id_string=NDC; allSourcesFlag=0)
* Returns: 606731

* Using RxMix (batch mode):

— Map NDC 0186-5040-31 to RxNorm
e RxNorm:findRxcuiByld(id_string=NDC; allSourcesFlag=0)
* Returns: 606731

— Batch tab

_ _ _ : 0496-0741-65
o L fil file; ND |
oad input file (text file; one NDC per line) 13668-184-90

— En.ter email gddress 36987-1738-1
— Click “Submit batch” 43353-656-60
— Monitor email for results 51991-795-05
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Interactive mode

B Ny~ Creating Applications a

e w= === . fromNLM Drug APIs

WORKFLOW RUTLD
T CBvld Select Function
oo findFzeuiBiy] g
No function selected - |@ L2 Documentation
FXCUT
604751
LOAD
From workflow library
Remove Last Save From my workflows
INPUT

NDC: 0186-5040-31

Basic Instructions
1. BUILD workflow using Select Function, then Add to Worldlow
(ot select a button in LOAD section to load a workflow)
2. Enter INPUT walue for interactive mode
(or input file name for batch mode)
slect OITTEIIT fislde and otert foreaat

e
B

/\I\I/\ https://mor.nlm.nih.gov/RxMix/ |




Creating Applications .
PXMlX from NLM Drug APls &

WOREFLOW BUILD
RaMomdi S Select Function
orrrfindRaruiBiy] :
getRelatedByType - @ b Documentation
k Output
term_type: 1 selected -

First time user? Checlk our Rxhix tutorial

Add to Workflow

LOAD

From workflow library

I Batch mode

INPUT

Ermnail *: olivier bodenreider@nih.gov

£
g
Z

mor.nlm.nih.goy says:
Click to load an Input File

lob has been submitted and jobID is 'b1lb692e92411643d6fa991h3F3 252167,

File: nude tzt i
Please check your ermail for RESULT!
OUTPUT
Output Filter
ORXCUOUMLSCUl Wrpme @ v gpe | mmmmm———m oo
Outpui Format

& L JE0M ' TEXT

EXECUTE
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<?xml version="1.0" encoding="UTF-8"?=
- <batch=>
- <function level="0" name="findRxcuiById">

B atc h m O d e — Re S u Its _ zi[jn%;ji{:-u?u-ﬁsq:finput}

<RXCUI>1246070</RXCUI>

<foutput>
<foutputs>
< ffunction=
C Reply B2 Reply 2l S Forward G5 - <function level="0" name="findRxcuiById">
Thu 1072/2017 3:32 PM <input>=13668-184-90</input>
MOR Service Account <maradmin@mar3.nlm.nih.govs - {Ouip;:f;ut}
RocMlin result for joblD =abl34e7a7aedc5ebda9927befd63956 “RXCUI>858625 {IR}CCUI -
To Bodenreidzr, Olivier (NIHMLM/LHC) [E]
O ou forwarded this message an 11/2/2017 3:48 P, </output=
</foutputs>

< ffunction=
- =function level="0" name="findRxcuiById">
<input=36987-17238-1</input>

Rxhixfor joblD=agl3deTa7aedcSde6433927hefds3956 has beencompleted, Youcan download thefile from https://mord.nlm.nih. gov/Rxid ix/downloadFile.do?
downloadFile=a6l34eTaTaedcsdend4a9927hefd6Ia56&type=hatch

- <outputs>
- <output>

=
Mame [Date rmodified Type Size <RXCUL>901202</RXCUI>
<foutput=

af134eTaTaedc5 4642992 Thefd6 3956, canfig 11/2/2017 232 P CONFIG File 1KE </outputs>
= = ffunction=

|| afl34eTalaedcidebdad0Thefdi3956,info 117272017 3:32 PMA IMFO File 1KE - «<function level="0" name="findRxcuiById">

| af134eTaTaedc 540642092 Thefd6 3056 innut 11/2/2017 332 PM_ INPUT File 1KE {i"'1”“:43353'556'5“““F’““‘
- =< 0u pl.l S=
=] aflideTaTaedcidendadd2Thefdsiang 117272017 3:32 P HML Docurment 1KE - <outputz>

| <RXCUI=>310537</RXCUI>

< foutput>
<foutputs>

0496'0741'65 = ffunction=

- =function level="0" name="findRxcuiById">

13668'184‘90 <input=51991-795-05</input>

- <outputs>

36987-1738-1 - <output>

«RXCUI>314215«</RXCUI>

43353-656-60 <foutput:

</outputs=

51991'795‘05 < ffunction=

< /batch>

/\N\I/\ https://mor.nlm.nih.gov/RxMix/




Additional considerations

* Multiple functions available for mapping NDCs
to RxNorm
— RxNorm:findRxcuiByld
* Only current NDCs are mapped, not obsolete NDCs
— RxNorm:getNDCStatus

* Both current and obsolete NDCs are mapped
» Useful for analytics
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RXMIX - FUNCTION COMPOSITION
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Follow-along examples

* Using RxNav:
— Find the ATC class for NDC 0186-5040-31

* NDC - RxNorm branded drug - RxNorm ingredient -
ATC ingredient - ATC class

* Using RxClass:

— Find all RxNorm ingredients from the same class
as esomeprazole

e Search classes by ingredient (or just click on a class in
RxNav)
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A ALIMENTARY TRACT AND METABOLISM

A02 DRUGS FOR ACID RELATED DISORDERS

A02B DRUGS FOR PEPTIC ULCER AND GASTRO-OESOPHAGEAL REFLUX DISEASE (GORD)
AQ02BC Proton pump inhibitors

ATC code Name DDD U Adm.R Note
AD02BCOS esomeprazole 30 mg o}
30 mg P

Esomeprazole

Esomeprazole 40 MG Delayed
Release Oral Capsule

> Fsomeprazole

Esomeprazole 40 MG Delayed Release Oral
Capsule [Nexium]

)

>

& NDC 0186-5040-31 *Each delayed-release capsule contains =
- 40mg esomeprazole. =)
— ex‘ u m Keep container tightly closed 'g
— ® Store at 25°C (77°F); excursions =z
— . =
e permitted to 15-30°C (59-88°F). [See o
T (ESUmEpl'a ZUlE mﬂgﬂESlum] USP Controlled Room Temperature]. o)
— USUAL ADULT DOSAGE:
= 30 Delayed-Release See package Insert.
== Capsules NEXIUM and the color purple as applied to :
— the capsule are registered trademarks of the o
— Rx only AstraZeneca group.  © AstraZeneca 2012 g
— ~ Md. for: AstraZeneca LP, Wilmington, DE 18850
=== Dispense the accompanying By:Merck Sharp & Dohme Corp., a subsidiary =
—— Medication Guide to each patient. of Merck & Co., Inc., Whitshouse Station, o O r
— ] i NJ 0agag, USA Praduct of France o N
=
o
" pstrazenecs 2 3




A ALIMENTARY TRACT AND METABOLISM
A02 DRUGS FOR ACID RELATED DISORDERS

A02B DRUGS FOR PEPTIC ULCER AND GASTRO-OESOPHAGEAL REFLUX DISEASE (GORD)

AQ02BC Proton pump inhibitors

ATC code Name DDD U Adm.R Note
AD02BCOS esomeprazole 30 mg o}
30 mg P

Esomeprazole

Esomeprazole 40 MG Delayed
Release Oral Capsule

ed Release Oral

= =1
4 NDC 0186-5040-3 yed-release capsule contains =
- U esomeprazole. =)
— ex‘ u Keep container tightly closed 'g
— Store at 25°C (77°F); excursions =z
— —
— permitted to 15-30°C (59-86°F). [See >
T (ESU[“E I'E ZUlﬁ mﬂgﬂESlum] USP Controlled Room Temperature]. o)
— USUAL ADULT DOSAGE:
= 30 Delayed-Release See package Insert.
== Capsules NEXIUM and the color purple as applied to :
— the capsule are registered trademarks of the o
— Rx only AstraZeneca group.  © AstraZeneca 2012 g
— ~ Md. for: AstraZeneca LP, Wilmington, DE 18850
=== Dispense the accompanying By:Merck Sharp & Dohme Corp., a subsidiary =
—— Medication Guide to each patient. of Merck & Co., Inc., Whitshouse Station, o O r
— ] i NJ 0agag, USA Praduct of France o N
=
& =
" pstrazenecs 2 2,




iy NexlUM 40 MG Delayed Release Oral Capsule [RxCU| = 606731]

Navigating RxNorm Drugs

RxNorm Properties NDC RxTerms NDF-RT Pilllmages Class View Interaction Yiew  Status

IN/MIN Ingredient Precise Ingredient BN Brand Name
1 ) Esomeprazole o BB Mexium
SBDC Branded Drug Component

#w

About ) FAC

Clinical Drug Component

Esomeprazole 40 MG

B
a

| ®Nav

Navigating RxNorm Drugs

-

D '1'.?‘@

m IVll-"eﬂslef'ld I SCDIGPCK Clinical Drug or Pack
1 El Esomeprazale 40 MG Delayed Release Oral Capsule

2 Pack

[ Multi

SBDIBPCK Branded Drug or Pack

5 Esomeprazale 40 MG [NexiUM]

Bl B Mexlum 40 MG Delaved Release Oral Capsule

Dose Form Group

Clinical Dose Form Group

- B Oral Product
v S [l

Bl E Esomeprazale Oral Product
1 E Esomeprazale il

§ SBDG Branded Dose Form Group

Bl B Mexium Oral Product
1 BT Mexiun Pil

https:/

/mor.nlm.nih.gov/RxNav/

/N\MIN



A ALIMENTARY TRACT AND METABOLISM
A02 DRUGS FOR ACID RELATED DISORDERS

A02B DRUGS FOR PEPTIC ULCER AND GASTRO-OESOPHAGEAL REFLUX DISEASE (GORD)

AQ02BC Proton pump inhibitors

ATC code
AQ02BCOS

DDD U Adm.R Note
30 mg o]
30 mg

Name
esomeprazole

Esomeprazole

/N\MIN

Capsule [Nexium]

NDC 0186-5040-31

Nexium.
(esomeprazole magnesium)

30 Delayed-Release
Capsules
Rx only

Dispense the accompanying
Medication Guide to each patient.

7

0186-5040-31

3

-
—
—_
—_—
—
=
E—
=
=

N

AstraZenecs

Esomeprazole 40 MG Delayed ReN

*Each delayed-release capsule contains

40mg esomeprazole.
Keep container tightly closed
Store at 25°C (77°F); excursions

permitted to 15-30°C (59—86°F), [See
USP Controlled Room Temperature].

USUAL ADULT DOSAGE:

See package insert.

NEXIUM and the color purple as applisd to
the capsule are registered trademarks of th
AstraZeneca group.  © AstraZeneca 2012

Md. for: AstraZeneca LP, Wilmington, DE 18850
By: Merck Sharp & Dohme Corp., a subsidiary

of Merck & Co., Inc., Whitehouse Station,
NJ oaagg, USA Praduct of France

ase Oral

30|No.5040

&

.org

. 0o00000O0O00



NIH L5, Mational Library of Medicine
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Navigating RxNorm Drugs

RxNorm Properties NDC RxTerms

INIMIN Ingredi

E1:°H Esomeprazole

NDF-RT Pill Images

Iy Esomeprazole [RxCU| = 283742]

Class View Interaction Yiew  Status

Precise Ingredient

A [ Esomeprazole magnesium
[ esomeprazole magnesium ditydrate
E esomeprazole sodium

1 Bl Esomeprazale Strontium

About

[T CE R Y - )

BN Brand Name

E1 B Mexium
1 vimovo

Clinical Drug Component

1l Esomeprazole 10 MG
1 B Esomeprazole 2.5 MG
1 Ef Esomeprazole 20 MG
1 B Esomeprazole 40 MG
1 B Esomeprazole 5 MG

& AV

Navigating RxNorm Drugs

ooy @ _ETEUEE CervncneaTole Shenntinen T G5 kAT ¥
Legend SCDIGPCK

@ MIN
Pack 1 E Esomeprazale 10 MG Granules for Oral Suspension

@Fac [E1 El Esomeprazole 2.5 MG Granules for Oral Suspension

[ Multi

1 B Esomeprazole 20 MG Delayed Release Oral Capsule
M Fanmenrarnla 20 MG Delaved Pelease (Dral Tahlet

Clinical Drug or Pack

1 [ Esomeprazole 20 MG / Naproxen 375 MG Delayed Release Oral Taplet
1 [ Esomeprazole 20 MG / Naproxen 500 MG Delayed Release Oral Taplet

Branded Drug Component

1 EJ Esomeprazole 10 MG [NexiUM]
1 B Esomeprazole 2.5 MG [NexiUn)|
1 [ Esomeprazole 20 MG / Naproxen 375 MG [Vimovo)
1 [ Esomeprazole 20 MG / Naproxen 500 MG [Vimovo)
1 Bl Esomeprazole 20 MG [NexiUM]

W EonrnanraTala AN AT Thial k41

SBDIBPCK

Branded Drug or Pack

- 1B Mexiun 10 MG Granules for Delayed Release Oral
Suspension

1B MexluM 2.5 MG Granules for Delayed Release Oral
Suspension

(1B MexluM 20 MG Delayed Release Oral Capsule

LH A LRIV

Clinical Dose Form Group

1 [ Esomeprazale f Naproxen Oral Product
1 [ Esomeprazale f Naproxen Pill

1 E] Esomeprazole Granule Product

1 El Esomeprazole Injectable Product

1 B Esomeprazale Oral Product
= o W= la Dl

Dose Form Group

-1 [0 E Granule Product
I njectable Product
[0 E Cral Product

[l Pl

Bl B MexluW Granule Product

E1E Mexiun injectable Product

1B Mexium Oral Product

1 Mexium Ril

1 vimovo Oral Product
TR i il

/N\MIN
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A ALIMENTARY TRACT AND METABOLISM

A02 DRUGS FOR ACID RELATED DISORDERS

A02B DRUGS FOR PEPTIC ULCER AND GASTRO-OESOPHAGEAL REFLUX DISEASE (GORD)

AQ02BC Proton pump inhibitors

ATC code
AQ02BCOS

esomeprazole

DDD U Adm.R Note
30 mg o]
30 mg P

Esomeprazole

Esomeprazole 40 MG Delayed
Release Oral Capsule

/N\MIN

> Esomeprazole

Esomeprazole 40 MG Delayed Release Oral
Capsule [Nexium]

= 2]
& NDC 0186-5040-31 *Each delayed-release capsule contains =
- 40mg esomeprazole. =)
— ex‘ u m Keep container tightly closed 'g
— ® Store at 25°C (77°F); excursions =z
— ' i
— permitted to 15-30°C (59-86°F). [See >
——{3 {ESUH]EPI'E ZUlﬁ m&gﬂES[Um] USP Controlled Room Temperature]. =
— USUAL ADULT DOSAGE:
= 30 Delayed-Release See package Insert.
== Capsules NEXIUM and the color purple as applied to :
— the capsule are registered trademarks of the o
— Rx only AstraZeneca group.  © AstraZeneca 2012 g
— Md. for: AstraZeneca LP, Wilmington, DE 18850
=== Dispense the accompanying By:Merck Sharp & Dohme Corp., a subsidiary =
—— Medication Guide to each patient. of Merck & Co., Inc., Whitshouse Station, o O r
— ] i NJ 0agag, USA Praduct of France o N
o
£ o
" Astrazeneca 2 2,




MNIH (W

NAV [T C R Y - o

Mational Library of Medicing About

Navigating RxNorm Drugs
Iy Esomeprazole [f
RxMorm Graph NDC Pill Class ¥iew Interaction Yiew  Status
owy :
« Affributes ATC ADZBCOS
: :g&”rises MESH D064090
WinSL CODE GNO04749
HUI NOOo0148700
MU MNOO00189434
FxCUI 283742
SMOMEDCT 317331009
SNOMEDCT 395047003
SPL_SET_ID 03dddasd-2ac0-42d3-a329-7e8f05ee50h22
5 2|08 S Bl B 069d7015-a2e4-4dbb-5255-217 282236300
SPL_SET_ID 09072360-786f-4e36-h360-6c49995867e9a
S B0 Bl B Oeeabdd3-db1e-471c-hala-11f8321c6293h0
SPL_SET_ID 140fbbA-9739-47hE-Be8c-057594 226053
5 RS B B 15023261-51C8-2388-3459-48daced 8ec02
SPL_SET_ID 1f0balcE-e5f2-4d65-a0e3-12a654 1a03b5
5 RISRS BT B 27d8e820-932c-4cch-9ad8-9c7h9eled 385
SPL_SET_ID 31ecZd55-9a3e-4150-8a98-a2895a41 74b7
5 B S ] ) 3a65d9n7-7asd-4rc6-a290-500 354 30483
SPL_SET_ID 3c816d32-f929-1d15-e054-00144ff88288
SPL_SET_ID 3cdffcfS-hafa-4622-9e85-ce2%cecccd3
SPL_SET_ID 42h679153-43ca-4119-8f66-ed44 Sha4 5f 7o
SRIEESEE [ 43326341-Tde0-4098-8735-d3abB865189c3
SPL SET ID 4513934d-0cf0-40fc-a348-bde 75233300594 i
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A ALIMENTARY TRACT AND METABOLISM
A02 DRUGS FOR ACID RELATED DISORDERS
A02B DRUGS FOR PEPTIC ULCER AND GASTRO-O
AQ2BC Proton pump inhibitors

OPHAGEAL REFLUX DISEASE (GORD)

ATC code Name DDD U Adm.R Note
AD02BCOS esomeprazole 30 mg o]
30 mg P
Esomeprazole > Esomeprazole

Esomeprazole 40 MG Delayed Esomeprazole 40 MG Delayed Release Oral

= =1
& NDC 0186-5040-31 *Each delayed-release capsule contains =
- 40mg esomeprazole. =)
— ex‘ u m Keep container tightly closed 'g
— ® Store at 25°C (77°F); excursions =z
— . =
— permitted to 15-30°C (59-86°F). [See >
—= (esomeprazolemagnesium) DR oy
— USUAL ADULT DOSAGE:
= 30 Delayed-Release See package Insert.
== Capsules NEXIUM and the color purple as applied to :
— the capsule are registered trademarks of the o
— Rx DHW AstraZeneca group. @ AstraZensca 2012 g
——— = Mfd. for: AstraZ LP, Wilmington, DE 19850
=_ DISPEI’IS_E the accompanying By: Merrck Sharinzc[gohme IC";:; ansubsid\ary g
—— Medication Guide to each patient. of Merck & Co., Inc., Whitshouse Station, o O r
— ] i NJ 0agag, USA Praduct of France g L
£ o
" pstrazenecs 2 2,
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Navigating AxNorm Drugs

RxNorm Graph RxNorm Properties

—
“ o
-
IEI

o Drug |:|

« Disease

« DF }{

o CHEM =l

o hoA

v PR

+ PE -

Hide Legend

About Disclaimer FACQ

Iy Esomeprazole

NDF-RT Interaction Yiew  Status

ALIMENTARY TRACT AND METABOLISM

DRUGS FOR ACID RELATED DISORDERS

DRUGS FOR PEPTIC ULCER AND GASTRO-OESOPHAGEAL REFLUX DISEASE (GORD)

Proton pump inhibitors

esomeprazole

Legend

Drug isa ATC Class isa ATC Class

#®
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Home  ATC/DDD application form  Order ATC Index WHO Centre Contactus Login

q
1_} WHO Collaborating Centre for
Drug Statistics Methodology

News
New search  Show text from Guidelines

ATC/DDD Index

Updates included in

the ATC/DDD Index A ALTMENTARY TRACT AND METABOLISM

ADZ2 DRUGS FOR ACID RELATED DISORDERS
AD2B DRUGS FOR PEPTIC ULCER AND GASTRO-OESOPHAGEAL REFLUX DISEASE (GORD)
A02BC Proton pump inhibitors

ATC/DDD methodology
ATC
DDD

. Name Do U Adm.R Mote
ATC/DDD alterations, AD2BCO1 omeprazole mg O
cumulative lists —
mg P

ATC/DDD Index and AD2BCO2 pantoprazole 40 0
Guidelines p
Use of ATC/DDD A02BCO3 lansoprazole 30 mg\ O
o — AD2BCO4 rabeprazole 20 moy ©

AD2BCO5 esomeprazole 30 mg) P
Meetings/open se. sion o
Deadlines AD2BCO6  dexlansoprazole 20 0
Links AD2BCO7 dexrabeprazole¥ -

ADZ2BC53 lansoprazole, combinations

| add . rabeprazole, combinatiogg

WHO Collaborating
Centre for Drug Statistics
Methodalogy

ian Institute of
Public Health
P.0.Box 4404 Nydalen
0402 Oslo
MNorway

market

List of abbreviations

Last updated: 2016-12-19

Visiting/delivery
address:

Marcus Thranes gate 6
0473 Oslo

Norvay

Tel: +47 21 07 81 &0
E-mail: whocc@fhi.no

Copyright/Disclaimer

https://www.whocc.no/atc_ddd

Search

dexrabeprazol
not on the U.S.

e

_index/ |
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DISORDERS
> DRUGS FOR CONMSTIPATION
> DRUGE FOR FUNCTIONAL
GASTROINTESTINAL DISORDERS
> DRUGS USED IN DIABETES
> MINERAL SUPPLEMENTS
> OTHER ALIMENTARY TRACT AND
METABOLIZM PRODUCTS
> STOMATOLOGICAL PREPARATIONS
> TONICE
> WITAMING
> ANTHNFECTIVES FOR SYSTEMIC USE
> ANTINEOQPLASTIC AND
IMMUNOMODULATING AGENTS
> ANTIPARASITIC PRODUCTS, INSECTICIDES
AND REPELLENTS
> BLOOD AND BLOOD FORMING ORGANS
> CARDIOVASCULAR SYSTEM
> DERMATOLOGICALS
> GENITOURINARY SYSTEM AND SEX
HORMONES
> MUSCULO-SKELETAL SYSTEM
> NERVOUS SYSTEM
> RESFIRATORY SYSTEM
> SENSORY ORGANS
> SYSTEMIC HORMONAL PREPARATIONS,
EXCL SEX HORMOMES AND INSULINS
> VARIOUS
Established Pharmacologlc Classes (EFC)

MeSH Pharmacologic Actions (MESHPA)
Disease

Chermical Structure (Chem)

Mechanizm of Action (Mod)

Physiologic Effect (PE)
Pharmacokinetics (FK)

WA Classes (i)

‘ZCLASS O pyclass namefid @ by RxNorm drug namefid & ingredient drug anly

Exploring Classes for RxNorm Drugs

Search... n

Praton pump inhibitors &

class: Proton pump inhibitors /id: A0D2BC / class type: ATC1-4 / show context

6 R)(Norm generin Ariiae in AT [ cimilar nlabnn_s

316346 dexlansoprazale DIRECT
283742 Esomeprazole DIRECT
17128 lansoprazole DIRECT
7646 Omeprazole DIRECT
40790 pantoprazole DIRECT
1145879 rabeprazole DIRECT

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

Y Edit Drug Sources

Show

Shiow

Show

Show

Show

Show

ol Print
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Follow-along examples

* Using RxMix:
— Map NDC 0186-5040-31 to RxNorm

e RxNorm:findRxcuiByld(id_string=NDC; allSourcesFlag=0)
* Returns: 606731

— Find ingredient for RxNorm 606731

 RxNorm:getRelatedByType(term_type=IN)
* Returns: 283742

— Find ATC class for RxNorm 283742

* RxClass:getClassByRxNormDrugld(relaSource=ATC)
* Returns: A0O2BC

/\N\I/\ www.amia.org



Step 1 — Map NDC 0186-5040-31 to
RxNorm

™~

Select Function

Creating Applications
IX from NLM Drug APIs a

Introduction

WOREFLOW RUTLT
Mo Wotkdlow Defined

findRxruiByld - @

Optional Parameters
id_string: NDC %
FxMix is an interface for building applications that allows users to cotnbine functions of

the RxMorm, FxTerms, NDF-RT, RxClass, Interactions and Rxlmnagefccess APIs It
allowa uzers to run etther iteractively or in batch mode.

allZourcesFlag:
0 -

Sample RxMix figurations
Find drug interaction hrands for Carnitine (RXCUI = 2106)

Find allergy drugs for Proton Pump Inhibitors (NUI =NDO0O00D14 7)

atch

Add to Workflow

From workflow library

From my workflows

Basic Instructions
1. BUILD workflow using Select Function, then Add to Worldlow
(ot select a button in LOAD section to load a workflow)
2. Enter INPUT walue for interactive mode
{or mput file name for batch mode)
3 Select OTTTETIT fislde and et freenat

/N\MIN

%

RxNorm
NDF-RT
RxTerms
RxImageAccess
Interaction
RxClass
DailyMed
MedEx

WOW W W W W Y Y

References

TAG DEFINITION
acgDate The physical sample acquisition date

O=omly returm an RECUT if it containg an RXNORM vocabulary terrm.

AN e mn Tl

https://mor.nlm.nih.gov/RxMix/ ‘




Step 1 — Map NDC 0186-5040-31 to
RxNorm

WORKFLOW RUTLD
Select Function

Batorm:findRaeaiByld

No function selected

LOAD

From workflow library

Remove Last Save From my workflows
TINFUT

NDC: 0186-5040-31

Basic Instructions

1. BUILD workflow using Select Function, then Add to Worldlow
(ot select a button in LOAD section to load a workflow)

2. Enter INPUT walue for interactive mode
(or input file name for batch mode)
3 Select OUTTETIT fislde and mtent freenat

/N\MIN

e
£

2Mix

Creating Applications .
from NLM Drug APIs a

Documentation

RCUT

G06731

https://mor.nlm.nih.gov/RxMix/ ‘




Step 2 — Find ingredient for RxNorm
606731 (from previous step)

Creating Applications .
PftM IX from NLM Drug APIs Eﬁ

WORKFLOW RUTLD
T CBvld Select Function
oo findFzeuiBiy] g
getRelatedByType - @ b Documentation
Optional Parameters
term_type: 1 selected -
RCUT
604751
Add to Workflow
From workflow library
Remove Last Save From my workflows
TINFUT

NDC: 0186-5040-31

Basic Instructions

1. BUILD workflow using Select Function, then Add to Worldlow
(ot select a button in LOAD section to load a workflow)

2. Enter INPUT walue for interactive mode
(or input file name for batch mode)
3 Select OUTTETIT fislde and mtent freenat

/\I\I/\ https://mor.nlm.nih.gov/RxMix/ |
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Step 2 — Find ingredient for RxNorm
606731 (from previous step)

Creating Applications .
PftM IX from NLM Drug APIs Eﬁ

WORKFLOW BUILD
T CBvld Select Function
orfindR Byl i
No function selected - | @ L2 Documentation
RXCUL

Butlorm:getRelatedByType

UL ECUL term_type name RXCUI

COo937246 I Esomeprazole 283742

From workflow library
Remove Last Save From my workflows
TINFUT

NDC: 0186-5040-31

Basic Instructions

1. BUILD workflow using Select Function, then Add to Worldlow
(ot select a button in LOAD section to load a workflow)

2. Enter INPUT walue for interactive mode
(or input file name for batch mode)
3 Select OUTTETIT fislde and mtent freenat

/\I\I/\ https://mor.nlm.nih.gov/RxMix/ |
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Step 3 — Find ATC class for RxNorm
283742 (from previous step)

Creating Applications
XM |X from NLM Drug APls a

WORKFLOW BUILD
R p— Select Function
oo findFzeuiBiy] g
getClassByRxNormDrugld - @ ; e atinty
FXCUL Optional Parameters
Radtlom getRelatedBy Type relafource: ATC -
N
rela:
UL ECUL term_type name RXCUI
COo937246 I Esomeprazole 283742
Add to Workflow
From workflow library
Remove Last Save From my workflows
TINFUT

NDC: 0186-5040-31

Basic Instructions

1. BUILD workflow using Select Function, then Add to Worldlow
(ot select a button in LOAD section to load a workflow)

2. Enter INPUT walue for interactive mode
(or input file name for batch mode)
3 Select OUTTETIT fislde and mtent freenat
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Step 3 — Find ATC class for RxNorm
283742 (from previous step)

Creating Applications
XM |X from NLM Drug APls a

WORKFLOW RUTLD
R p— Select Function
oo findFzeuiBiy] :
No function selected - @ g Dos Tiation
RXCTI
Butlorm:getRelatedByType
relaBource  term type dmghame RXCUD  rela classld  name classType
RECUI
Proton
FaClass getClassEyRadlommDrugld LTC il Esomeprzale 283742 - AOIBC  pump ETC1-4
inhibitors
Propioniz
ATC MIN F;”mem”h 994202 - MDIAE  acid ATC1-4
ApInKEn s
derfatives
From workflow library
Remove Last Save From my workflows

NDC: 0186-5040-31

Basic Instructions
1. BUILD workflow using Select Function, then Add to Worldlow
(ot select a button in LOAD section to load a workflow)
2. Enter INPUT walue for interactive mode
(or input file name for batch mode)
3 Select OUTTETIT fislde and mtent freenat

/N\MIN

e
£
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USE CASES
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Common use cases

 Map drug identifiers to RxNorm
— NDC - RxNorm; RxNorm — NDC
 Map branded drugs to generic drugs
9

 Map branded drugs or generic drugs to their
active ingredients

9

 Map drugs to drug classes
9
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M) U.S. National Library of Medicine \W////

p Questions?
R

https://rxnav.nlm.nih.gov/

Contact: RXNAVINFO@LIST.NIH.GOV

“-/'

= Lister Hill National Center for
LHNCBC— ) . o
9 Biomedical Communications

TN
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