
Serializing the UMLS into RDFS

Janos G. Hajagos
Stony Brook School of Medicine

9/29/2010

1



RDFS
<http://www.w3.org/2000/01/rdf-schema#>

• A light weight schema for Resource 
Description Framework (RDF)

• Class and properties
– rdfs:Class & rdf:Property

• Basic inference
– rdfs:subClassOf & rdfs:subPropertyOf
– rdfs:domain & rdfs:range

• Human readable labels
– rdfs:label & rdfs:comment
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UMLS
Unified Medical Language System

• A long term (1986) research project of NIH’s 
National Library of Medicine (NLM)

• A metathesaurus connecting different 
medical/biomedical vocabularies together with a 
concept unique identifiers (CUI)

• A semantic network of 54 broad types
– “Neoplastic process” isa “Disease or Syndrome”

• rdfs:seeAlso
– “Ontologies for Data Integration: A Semantic Web Perspective” for 

more in depth material on the UMLS
– Initial publication of UMLS in 2007 in a semantic format.
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http://ontology.buffalo.edu/06/os2/Bodenreider3l.ppt�
http://www.lhncbc.nlm.nih.gov/lhc/docs/published/2007/pub2007085.pdf�


UMLS 2010AA Sources in Conversion

• SNOMED Clinical Terms
• Metathesaurus Names
• MeSH
• RXNORM
• Read Codes
• LOINC
• MEDCIN
• NCBI Taxonomy
• MedDRA
• NCI Thesaurus
• Gene Ontology
• ICD-10-PCS
• Digital Anatomist
• Foundational Model of Anatomy
• National Drug File - Reference Terminology
• FDA National Drug Code Directory
• HUGO
• SNOMED Intl 1998
• Multum
• OMIM
• UMDNS
• National Drug File
• ICPC2-ICD10 Thesaurus
• Medical Entities Dictionary
• FDA Structured Product Labels
• Alternative Billing Concepts
• ICD-9-CM
• WHOART
• CRISP Thesaurus
• Alcohol and Other Drug Thesaurus
• CPT in HCPCS
• National Drug Data File
• ICNP
• Nursing Outcomes Classification
• SNOMED 1982
• Clinical Problem Statements
• MedlinePlus
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• PDQ
• Clinical Classifications Software
• HCPCS
• Psychological Index Terms
• Gold Standard Alchemy
• ICPC-2 PLUS
• CPT
• HL7 Version 3.0
• ICD-9-CM Entry Terms (UMLS)
• CPT Hierarchical Terms (UMLS)
• Micromedex
• ICD-10
• Nursing Interventions Classification
• HL7 Version 2.5
• International Classification of Functioning, 

Disability and Health
• COSTART
• Standard Product Nomenclature
• Read Codes Synth
• Neuronames Brain Hierarchy
• Minimum Data Set, 2.0
• USP Model Guidelines
• Read Codes Am Engl
• International Classification of Functioning, 

Disability and Health for Children and Youth
• HCPCS Hierarchical Terms (UMLS)
• Minimal Standard Terminology (UMLS)
• Master Drug Data Base
• Minimum Data Set, 3.0
• DXplain
• Clinical Concepts by R A Miller
• Congenital Mental Retardation Syndromes
• Current Dental Terminology in HCPCS
• Beth Israel Problem List
• Outcome and Assessment Information Set
• Patient Care Data Set

• Library of Congress Subject Headings
• Omaha System
• ICPC
• Home Health Care Classification
• ICPC2E
• Authorized Osteopathic Thesaurus
• COSTAR
• Pharmacy Practice Activity Classification
• AI/RHEUM
• DSM-IV
• Patient Health Questionnaire
• PNDS
• Patient Monitoring Guidelines for HIV care and 

antiretroviral therapy (ART)
• Read Codes Am Synth
• DSM-III-R
• ICD-10 Am Engl
• Source Terminology Names (UMLS)
• Classification of Nursing Diagnoses
• Quick Medical Reference
• ICPC2-ICD10 Thesaurus, 7-bit
• ICPC2-ICD10 Thesaurus, Am Engl
• HL7 Version 2.5, 7-bit equivalents
• Diseases Database
• Confusion Assessment Method (CAM)
• UltraSTAR
• Braden Scale for Predicting Pressure Sore Risk
• Faces, Legs, Activity, Cry, and Consolability (FLACC) 

Scale
• Routine Health Outcomes Ltd. (RHO)
• ICPC2E Am Engl
• Glossary of Clinical Epidemiologic Terms

Sorted by decreasing order of the total number of terms in source vocabulary



Relation of RxNorm to UMLS

• RxNorm’s data table 
structure is very close to the 
UMLS

• RxNorm sources are 
contained within the UMLS

• RxNorm is updated more 
frequently so as to better 
capture new drugs entering 
the market
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RxNorm RDF data of drugs 
containing Lithium visualized in 
3D by Nexus

http://www.ebremer.com/nexus/blog/2010-08-22�
http://www.ebremer.com/nexus/blog/2010-08-22�
http://www.ebremer.com/nexus/blog/2010-08-22�


Comparison of the UMLS to RxNorm
UMLS RxNorm

Developed by NLM NLM

Focus Genes, Drugs, Disease, Anatomy Drugs

Identifiers CUI
AUI

RXCUI
RXAUI

Update
frequency

2-4 times a year Full monthly with partial weekly 
updates

Release format .NLM with Java program to 
generate site RRF  

RRF (Rich Release Format)

Database load 
scripts

MySQL and Oracle MySQL and Oracle

License UMLS Metathesaurus Site 
License 
Each individual source is 
licensed separately

UMLS Metathesaurus Site 
License 
Each individual source is licensed 
separately
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RdfBase

• Targets “one time” conversions of relational 
databases into RDFS

• RDFS is serialized into ntriples format
• Used to publish RxNorm, UMLS, and a data 

warehouse schema with reference table 
values

• Python based library using Microsoft SQL 
Server on the backend
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RdfBase Relational DB Schema
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RdfBase Code Snippet
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MRCONSO (objects)
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<http://link.informatics.stonybrook.edu/umls/AUI/A7601889>



MRSAB (metadata)
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<http://link.informatics.stonybrook.edu/umls/SAB/NCI>



MRSAT (attributes)
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Defines the predicate

Attribute value

Defines the subject



MRREL (relationships)
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Defines the predicate

Defines the object

Defines the subject



Example: Montelukast Sodium in NCI

• NCI Thesaurus is not part of RxNorm
• NCI Thesaurus is well structured in RDFS 

– available separately as OWL

• Allegrograph’s Gruff is a tool being used to 
explore the UMLS

• CUIs allow linking across different source 
vocabularies
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http://ncicb.nci.nih.gov/download/evsportal.jsp�
http://www.franz.com/agraph/gruff/�


15



16



Future Steps: 
Integrating with RxNorm and LODD

• Enhance RxNorm RDFS conversion
– links to UMLS CUIs
– Semantic types

• Define subset of the UMLS that can be 
published as part of the LODD
– 110,169,095 triples in internal draft publication 

but includes non releasable sources
• Links from UMLS and RxNorm into other 

datasets in the LODD cloud
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