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National Library of Medicine (NLM)

• World’s largest biomedical library
• Maintains and makes available a vast print collection
• Produces electronic information resources on a wide range of topics 

that are searched billions of times each year by millions of people 
around the globe

• Supports and conducts research, development, and training in 
biomedical informatics and health information technology
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https://www.nlm.nih.gov/about/



NLM strategic plan (2006-2016)*

• Goal 1. Seamless, Uninterrupted Access to Expanding Collections of 
Biomedical Data, Medical Knowledge, and Health Information

• Goal 2. Trusted Information Services that Promote Health Literacy 
and the Reduction of Health Disparities Worldwide

• Goal 3. Integrated Biomedical, Clinical, and Public Health 
Information Systems that Promote Scientific Discovery and Speed the 
Translation of Research into Practice

• Goal 4. A Strong and Diverse Workforce for Biomedical Informatics 
Research, Systems Development, and Innovative Service Delivery

3

https://www.nlm.nih.gov/pubs/plan/lrpdocs.html



DDI services at NLM
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Drug information services at NLM
• FDA Structured Product Labels

• DailyMed website
• DailyMed API

• RxNorm
• Standard vocabulary for drugs
• Drug terminology integration

• RxNorm-based applications and services
• RxNav
• RxNorm APIs

• ChemIDPlus (part of ToxNet)
• MedlinePlus Drugs and supplements (consumer health information)
• PubMed Health (reviews of clinical effectiveness research)
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DailyMed – Access to 94,000 SPLs
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https://dailymed.nlm.nih.gov/



DDIs in DailyMed
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Any potential interactions in this meds list?

Bene. ID NDC Amount Date Dur. RXCUI RXN_NAME
49441R0 00071015723 30 84 30 617311 atorvastatin 40 MG Oral Tablet
49441R0 51672125802 30 107 21 562032 Clobetasol 0.5 MG/ML Topical Cream
49441R0 68774012260 28 107 14 197517 Clarithromycin 500 MG Oral Tablet
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atorvastatin

clarithromycin

clobetasol

Impossible to analyze 
automatically (human-readable, 

not machine-readable)



DailyMed API

• Application Programming Interface
(API)

• Retrieve a label by ID
• List all codes for drugs in any label
• No specific support for DDI

• SPL mapping/indexing files
• Various structured files relating drugs

to classes (EPC, MoA, PE, etc)
• No specific support for DDI*
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RxNorm

• Developed by NLM
• Covers (mostly) prescription drugs
• Terminology scope

• Standard names and codes for drug entities
• Standard relations among drug entities (e.g., brand → generic)
• Integrates names and codes from 15 sources (including all major compendia)

• No clinical information (indications, drug classes, DDI)
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https://www.nlm.nih.gov/research/umls/rxnorm/



RxNav and RxNorm API

• Browser for RxNorm
• Supported by APIs

• Links RxNorm drugs 
to other information sources

• Drug classes (from DailyMed)
• Pill images
• DDI information

• DrugBank
• ONC “high-priority list”
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https://mor.nlm.nih.gov/RxNav/



DDI information in the drug API

• No curation from NLM
• DDI information simply exposed (machine-readable)

• Sources
• DrugBank

• The DrugBank database is a unique bioinformatics and cheminformatics resource that 
combines detailed drug (i.e. chemical, pharmacological and pharmaceutical) data with 
comprehensive drug target (i.e. sequence, structure, and pathway) information.

• DDI: no notion of severity; short textual description
• ONC high-priority list

• Set of high-severity, clinically significant drug–drug interactions (DDIs) for use in 
electronic health records (EHRs) developed by D. Bates’ group for ONC
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3422823/

https://www.drugbank.ca/
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Interaction between 
clarithromycin and atorvastatin 

in DrugBank
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No interaction between 
clarithromycin and atorvastatin 

in the ONC high-priority list



DDI research at NLM
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2 recent projects

• Extracting drug-drug information from Structured Product Labels
• Collaboration with FDA

• Comparison of three commercial knowledge bases for detection of 
drug-drug interactions in clinical decision support

• Collaboration with drug compendia
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Multiple projects with FDA

• Extracting adverse events from MEDLINE indexing
• Using PubMed for pharmacovigilance
• Extracting drug-drug information from Structured Product Labels
• Creating a collection of Structured Product Labels annotated for 

adverse events coded to MedDRA
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Extracting drug-drug information from 
Structured Product Labels
• Inter-agency agreement (ongoing)

• FDA Office of the Chief Scientist Office of Health Informatics
• To support the FDA Structured Product Labeling indexing initiative
• Natural language processing (NLP) pipeline

• Extract drug-drug interaction (DDI) information from drug labels
• Codify them in standard terminologies

• Curation by FDA domain experts
• Expected to result in structured DDI information

• SPL indexing file for DDI
• Clinical decision support
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Comparison of three commercial 
knowledge bases for DDI information
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Materials and methods

• Materials: DDI tables from 
• First DataBank (FDB)
• Micromedex
• Multum

• Methods
• Mapped drugs to RxNorm
• Compared at the clinical drug, ingredient, and DDI rule levels
• Evaluated against the ONC high-priority list of DDIs
• Applied to a prescription data set to simulate their use in clinical decision 

support
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Results (1/2)

• Wide differences in numbers of DDIs among compendia
• All sources: 8.6 M unique clinical drug pairs
• First DataBank: 1.6 M
• Micromedex: 4.5 M
• Multum: 4.8 M

• Limited overlap among sources
• 79% found only in 1 source
• 5% found in all 3 sources
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Results (2/2)

• More agreement than disagreement in the severity rankings
• Especially for contraindications

• 99.8% of the alerts of the ONC list covered by the 3 sources
• Impact on CDS: number of alerts potentially generated 

(alerts per 1000 prescriptions)
• First DataBank: 25
• Micromedex: 145
• Multum: 84
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