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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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NLM Portfolio 

 

http://www.nlm.nih.gov/pubs/plan/lrpdocs.html 
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Ontologies at the NLM 
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Overview 

 Terminology development 
 MeSH 
 RxNorm 
 SNOMED CT 
 Support for LOINC, FMA 

 Terminology derivatives 
 CORE problem list subset 
 Interface terminology 
 Mappings 

 Terminology integration 
& distribution 
 UMLS 
 APIs 

 

 Terminology binding 
 Value sets (VSAC) 

 Terminology research 
 Medical Ontology Research 
 Applied Medical 

Terminology Research 
 

 
 Terminology in action 

 Natural language 
processing 

 Information retrieval 
 
 

 
 



Terminology development 
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Standard vocabularies in the era of 
Meaningful Use 

 Diagnoses / Diseases / Conditions 
 International classification of diseases (ICD) 
 SNOMED CT 

 Procedures 
 Current Procedural terminology (CPT) 
 ICD10-PCS 
 SNOMED CT 

 Drugs 
 RxNorm 

 Laboratory tests 
 LOINC 
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NLM role 

 In-house development 
 Medical Subject Headings (MeSH) 
 RxNorm 

National release center for SNOMED CT 
 Development of the U.S. extension 

 Support for standards development 
 LOINC 
 Foundational Model of Anatomy (FMA) 

 For the Visible Human 
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https://uscrs.nlm.nih.gov/ 



Terminology derivatives 
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CORE problem list subset 

 CORE  - Clinical Observations Recording and 
Encoding 

 Problem List Subset of SNOMED CT 
 Derived from empirical problem frequencies reported 

by several large clinical institutions 
 Uses 

 Problem lists in EHR systems 
 Resource prioritization (mapping, translation, quality 

assurance) 
 Linking to patient education materials through NLM’s 

MedlinePlus Connect 

http://www.nlm.nih.gov/research/umls/Snomed/core_subset.html 
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CORE problem list subset 

SNOMED CT ID Name UMLS CUI # inst. Frequency 

38341003 Hypertensive disorder, systemic arterial (disorder) C0020538 8 3.2242 

55822004 Hyperlipidemia (disorder) C0020473 8 2.1369 

35489007 Depressive disorder (disorder) C0011581 8 1.5077 

235595009 Gastroesophageal reflux disease (disorder) C0017168 8 1.3691 

268565007 Adult health examination (procedure) C0420151 5 1.1992 

44054006 Diabetes mellitus type 2 (disorder) C0011860 8 1.0432 

59621000 Essential hypertension (disorder) C0085580 7 0.9291 

414916001 Obesity (disorder) C0028754 8 0.9252 

73211009 Diabetes mellitus (disorder) C0011849 8 0.9239 

195967001 Asthma (disorder) C0004096 8 0.8856 
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Interface terminology – RxTerms 

Derived from RxNorm 
To support efficient data entry for e-prescribing 
Used in an assessment tool by the Centers for 

Medicare and Medicaid Services (CMS) 
 Incorporated in EHRs and other medication-

related applications 

http://wwwcf.nlm.nih.gov/umlslicense/rxtermApp/rxTerm.cfm 
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Interface terminology – RxTerms 

RxNorm 
 259255 atorvastatin 80 MG Oral Tablet 

RxTerms 
 Atorvastatin (Oral Pill) 

 Oral Pill 
 Tab 
 80 mg 
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Mappings between terminologies 

Main objective 
 To facilitate the adoption of SNOMED CT (for clinical 

documentation) by deriving billing codes automatically 
 Point-to-point vs. rule-based mapping 

 When additional information is required 
 

http://www.nlm.nih.gov/research/umls/mapping_projects/snomedct_to_icd10cm.html 
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SNOMED CT to ICD-10-CM 

 Point-to-point 
 41893002  Left ventricular-right atrial communication 

(disorder) 
 Q21.0  Ventricular septal defect 

Rule-based 
 335002 Pylorospasm (disorder) 

 If age of onset < 29 days: Q40.0  Congenital hypertrophic 
pyloric stenosis 

 Otherwise: K31.3  Pylorospasm, not elsewhere classified 

 



Terminology integration & 
distribution 
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Terminology integration 

Unified Medical Language System (UMLS) 
 Metathesaurus 

 139 families of source vocabularies 
 Not counting translations 

 21 languages 
Broad coverage of biomedicine 

 8.6M names (normalized) 
 ~3M concepts 
 >10M relations 

Common presentation 
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Addison’s disease – Different names 

Addison's disease 

Addison Disease MeSH D000224 
Primary hypoadrenalism MedDRA 10036696 
Primary adrenocortical insufficiency ICD-10 E27.1 
Addison's disease (disorder) SNOMED CT 363732003 
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Integrating subdomains 

Biomedical 
literature 

MeSH 

Genome 
annotations 

GO Model 
organisms 

NCBI 
Taxonomy 

Genetic 
knowledge bases 

OMIM 

Clinical 
repositories 

SNOMED CT Other 
subdomains 

… 

Anatomy 

FMA 

UMLS 
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Terminology integration 

Genome 
annotations 

GO Model 
organisms 

NCBI 
Taxonomy 

Genetic 
knowledge bases 

OMIM 
Other 

subdomains 

… 

Anatomy 

FMA 

UMLS 
Addison Disease  (D000224) 

Addison's disease  
(363732003) 

Biomedical 
literature 

MeSH 

Clinical 
repositories 

SNOMED CT 

UMLS 
C0001403 



  Lister Hill National Center for Biomedical Communications 23 

Unified Medical Language System 

https://uts.nlm.nih.gov/ 
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Terminology distribution 

Various mechanisms 
 Set of relational files / XML dataset 

 UMLS 
 MeSH 
 RxNorm 

 Coming soon: RDF datasets and SPARQL endpoints 
 MeSH, PubChem 

 Application programming interfaces (APIs) 
 UMLS 
 RxNorm 
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http://rxnav.nlm.nih.gov/ 



Terminology binding 
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Terminology binding 

Binding between 
 Information model artifact 

 Question in a form 
 Field in a survey instrument 

 Terminology artifact 
 Set of values in from a given code system 

– Extensional 
– Intensional 

Example 
 Clinical quality measures 



CLINICAL QUALITY MEASURE (simplified) 

Hemoglobin A1c Test for Pediatric Patients 
 

# diabetic patients [age 5-17] tested for HbA1c 
 

# diabetic patients [age 5-17] 
= 

28 



CLINICAL QUALITY MEASURE (details) 

Hemoglobin A1c Test for Pediatric Patients 
 

# diabetic patients [age 5-17] tested for HbA1c 
 

# diabetic patients [age 5-17] 

- Type 1 or Type 2 diabetes 
- Excludes gestational diabetes 

- Requires date of birth 

Tests for HbA1c 

= 

29 



CLINICAL QUALITY MEASURE (implementation) 

Hemoglobin A1c Test for Pediatric Patients 
 

# diabetic patients [age 5-17] tested for HbA1c 
 

# diabetic patients [age 5-17] 

- Type 1 or Type 2 diabetes 
- Excludes gestational diabetes 

- Requires date of birth 

Tests for HbA1c 
List of LOINC codes 

List of SNOMED CT or 
ICD 10 codes 

Data 
element 

= 

30 



ANATOMY OF A CLINICAL QUALITY MEASURE 

31 

Value set = List of 
LOINC codes for 

HbA1c tests 



ASSOCIATED VALUE SET 

32 



  Lister Hill National Center for Biomedical Communications 33 https://vsac.nlm.nih.gov/ 



  Lister Hill National Center for Biomedical Communications 34 

Common data elements at NIH 

http://www.nlm.nih.gov/cde/ 



Terminology research 
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Medical Ontology Research 

Olivier Bodenreider 
 

Ontology alignment 
Quality assurance of ontologies 
APIs for drug information sources 
 Interoperability between drug terminologies 

 Drug classes 
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Applied Medical Terminology Research 

Kin Wah Fung 
 

Terminology derivatives 
 CORE Problem list subset 
 RxTerms 
 Mapping between SNOMED CT and ICD 

Applications of (drug) terminology 
 Drug-drug interactions 
 Medication history for ER physicians 



Medical 
Ontology 
Research 

Olivier Bodenreider 

Lister Hill National Center 
for Biomedical Communications 
Bethesda, Maryland - USA 

Contact: 
Web: 

olivier@nlm.nih.gov 
http://mor.nlm.nih.gov 
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