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UMLS VideoUMLS Video
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The UMLS consists ofThe UMLS consists of

Metathesaurus Semantic Network
SPECIALIST

Lexicon & Tools

135 broad 

categories and 

54 relationships 
between 
categories

1 million+
biomedical 

concepts
from over 100 
sources

lexical 
information and 
programs for 

language 
processing

3 Knowledge Sources
used separately or together



History of the UMLSHistory of the UMLS

 Started at National Library of Medicine, 1986Started at National Library of Medicine, 1986

 “Long“Long--term R&D project”term R&D project”

 Complementary to IAIMSComplementary to IAIMS

[Lindberg & al., Methods, 1993]
[Humphreys & al., JAMIA, 1998]

«[…] the UMLS project is an effort to 
overcome two significant barriers to 
effective retrieval of machine-readable 
information.

• The first is the variety of ways the 
same concepts are expressed in 
different machine-readable sources and 
by different people.

• The second is the distribution of useful 
information among many disparate 
databases and systems.»

(Integrated Academic Information Management Systems)(Integrated Academic Information Management Systems)



UMLS ObjectivesUMLS Objectives

 Intellectual “middleware” Intellectual “middleware” 

 A set of multi-purpose tools for system developers

 Knowledge Sources used to overcome: Knowledge Sources used to overcome: 
 disparities in language formatdisparities in language format

Ex: Ex: atrialatrial fibrillation, auricular fibrillation, fibrillation, auricular fibrillation, afaf

 disparities in granularity and perspectivedisparities in granularity and perspective
Ex: Contusions, hematoma, bruise Ex: Contusions, hematoma, bruise 
Ex: Instruct patient to promptly report nosebleeds and Ex: Instruct patient to promptly report nosebleeds and 

excessive bruising (NIC), excessive bruising (NIC), EpistaxisEpistaxis ((MeSHMeSH))



UMLS Made available as:UMLS Made available as:

 Data files Data files 

 3 separate sets of relational files3 separate sets of relational files

 ToolsTools

 MetamorphoSysMetamorphoSys (installation and customization)(installation and customization)

 RRF Subset BrowserRRF Subset Browser

 lvglvg (lexical programs)(lexical programs)

 Distributed on DVD; downloaded from UMLSKSDistributed on DVD; downloaded from UMLSKS

The UMLS is not an end-user application



UMLS AccessUMLS Access

 UMLS Knowledge Source ServerUMLS Knowledge Source Server

 http://umlsks.nlm.nih.gov/http://umlsks.nlm.nih.gov/

 Browser, NavigatorsBrowser, Navigators

 APIsAPIs

 Download data files and programsDownload data files and programs

 Documentation and other resourcesDocumentation and other resources

 Local storage and customization (Local storage and customization (MetathesaurusMetathesaurus))

 MetamorphoSysMetamorphoSys

 RRF BrowserRRF Browser



UMLS UsesUMLS Uses

 InfInformation retrievalormation retrieval

 Thesaurus constructionThesaurus construction

 Natural language processingNatural language processing

 Automated indexingAutomated indexing

 Electronic health records (EHR)Electronic health records (EHR)

 Distribution mechanism for HIPAA, CHI, PHIN Distribution mechanism for HIPAA, CHI, PHIN 
regulatory standardsregulatory standards



2008AB UMLS:  November 20082008AB UMLS:  November 2008

 Metathesaurus:    Metathesaurus:    

 148 sources 148 sources 

 1,885,896  concepts1,885,896  concepts

 17  languages17  languages

 Semantic Network:  Semantic Network:  

 135 Semantic Types135 Semantic Types

 54 Semantic Relationships54 Semantic Relationships

 SPECIALIST Lexicon: SPECIALIST Lexicon: 

 Over 330K records (over 557K inflected forms)Over 330K records (over 557K inflected forms)



A guided tour of UMLS ResourcesA guided tour of UMLS Resources

 http://www.nlm.nih.gov/research/umls/http://www.nlm.nih.gov/research/umls/

 http://www.nlm.nih.gov/research/umls/documentation.htmlhttp://www.nlm.nih.gov/research/umls/documentation.html

 http://www.nlm.nih.gov/research/umls/listserv_info.htmlhttp://www.nlm.nih.gov/research/umls/listserv_info.html

 https://list.nih.gov/archives/umlsusershttps://list.nih.gov/archives/umlsusers--l.htmll.html

 http://www.nlm.nih.gov/research/umls/new_users.htmlhttp://www.nlm.nih.gov/research/umls/new_users.html

http://www.nlm.nih.gov/research/umls/
http://www.nlm.nih.gov/research/umls/documentation.html
http://www.nlm.nih.gov/research/umls/listserv_info.html
https://list.nih.gov/archives/umlsusers-l.html
https://list.nih.gov/archives/umlsusers-l.html
https://list.nih.gov/archives/umlsusers-l.html
http://www.nlm.nih.gov/research/umls/new_users.html


What is the UMLS?



UMLS  UMLS  3 Knowledge Sources3 Knowledge Sources

 MetathesaurusMetathesaurus
 Source vocabulariesSource vocabularies

 ConceptsConcepts

 Relationships, AttributesRelationships, Attributes

 Semantic NetworkSemantic Network
 Semantic Types (categories)Semantic Types (categories)

 Semantic Relationships Semantic Relationships 

 Lexical resourcesLexical resources
 SPECIALIST LexiconSPECIALIST Lexicon

 Lexical toolsLexical tools



MetathesaurusMetathesaurus: : clusters terms by meaningclusters terms by meaning

 Synonymous terms clustered into a conceptSynonymous terms clustered into a concept

 Preferred term is chosenPreferred term is chosen

 Unique identifier (CUI) is assignedUnique identifier (CUI) is assigned

Addison’s disease

Addison’s disease Metathesaurus      PN 
Addison’s disease                SNOMED CT        PT 363732003
Addison’s Disease                MedlinePlus      PT   T1233
Addison Disease                  MeSH PT D000224

Bronzed disease SNOMED Intl 1998    SY         DB-70620 

Deficiency; corticorenal,     ICPC2-ICD10 PT MTHU021575
primary                               Thesaurus

Primary Adrenal Insufficiency    MeSH EN D000224
Primary hypoadreanlism    MedDRA LT 10036696
syndrome, Addison

C0001403



Semantic NetworkSemantic Network

 135 Semantic Types 135 Semantic Types 
 Broad subject categories (Clinical Drug, Virus)Broad subject categories (Clinical Drug, Virus)
 Ex:  Ex:  

 Addison’s DiseaseAddison’s Disease
 Semantic Type: Disease or SyndromeSemantic Type: Disease or Syndrome

 54 Semantic Relationships54 Semantic Relationships
 Links between categories (Links between categories (isaisa, causes, treats) , causes, treats) 
 Ex: Ex: 

 VirusVirus causescauses Disease or SyndromeDisease or Syndrome

 Types + Relationships Types + Relationships 
 Form the structure of the semantic networkForm the structure of the semantic network
 Broadly categorize the biomedical domainBroadly categorize the biomedical domain



Semantic Network: Biologic FunctionSemantic Network: Biologic Function



SPECIALIST Lexicon & Lexical ToolsSPECIALIST Lexicon & Lexical Tools

 General English lexicon of common words, biomedical General English lexicon of common words, biomedical 
termsterms

 Used by SPECIALIST Natural Language Processing Used by SPECIALIST Natural Language Processing 
SystemSystem

 Lexical records contain encoded information:Lexical records contain encoded information:
 syntactic (how words are put together),syntactic (how words are put together),
 morphological (inflection, derivation, and compounding), and morphological (inflection, derivation, and compounding), and 
 orthographic (spelling) informationorthographic (spelling) information

 Lexical tools process termsLexical tools process terms

 Used in Metathesaurus productionUsed in Metathesaurus production
Adrenal gland diseases
Adrenal disorder
Disorder of adrenal gland
Diseases of the adrenal 
glands
C0001621



Lexical ToolsLexical Tools

 Manage lexical variation in biomedical Manage lexical variation in biomedical 
terminologies and textterminologies and text

 Used separately or with SPECIALIST Lexicon Used separately or with SPECIALIST Lexicon 

 Perform transformations selected and ordered Perform transformations selected and ordered 
by usersby users

 3 primary programs: 3 primary programs: normalizernormalizer, word index , word index 
generator, lexical variant generatorgenerator, lexical variant generator



SummarySummary

MetathesaurusMetathesaurus::

 clusters terms into concepts clusters terms into concepts –– assigns unique assigns unique 
identifieridentifier

Semantic NetworkSemantic Network

 defines relationships between concepts, organizes defines relationships between concepts, organizes 
concepts into categoriesconcepts into categories

Lexicon and Lexical Tools:Lexicon and Lexical Tools:

 processes terms for entry into the processes terms for entry into the MetathesaurusMetathesaurus



UMLS BookmarkUMLS Bookmark
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Metathesaurus



MetathesaurusMetathesaurus

 The Metathesaurus is aThe Metathesaurus is a

 very largevery large

 multimulti--purposepurpose

 multimulti--lingual biomedical vocabulary lingual biomedical vocabulary 

 It contains information aboutIt contains information about

 biomedical and health related conceptsbiomedical and health related concepts

 their various namestheir various names

 the relationships among them the relationships among them 



Metathesaurus SourcesMetathesaurus Sources

 Over 100 controlled vocabularies, code sets, and Over 100 controlled vocabularies, code sets, and 
mappingsmappings

 Determine scope of MetathesaurusDetermine scope of Metathesaurus

 Source meanings, hierarchies preservedSource meanings, hierarchies preserved

 Relationships, Semantic Types addedRelationships, Semantic Types added



Metathesaurus Sources 2Metathesaurus Sources 2

 126 vocabularies in 17 languages126 vocabularies in 17 languages

 Broad coverage of general, specialized biomedicineBroad coverage of general, specialized biomedicine

 Varying purposes, structures, properties Varying purposes, structures, properties 

 Sets of valid values:Sets of valid values:

 Thesauri, e.g., MeSH, CRISP, NCIThesauri, e.g., MeSH, CRISP, NCI

 Statistical classifications, e.g., ICDStatistical classifications, e.g., ICD--99--CMCM

 Billing codes, e.g., CPT, ABC CodesBilling codes, e.g., CPT, ABC Codes

 Clinical coding systems, e.g., SNOMED CTClinical coding systems, e.g., SNOMED CT

 Complete source lists in Appendixes A.1, B.4Complete source lists in Appendixes A.1, B.4

http://www.nlm.nih.gov/research/umls/documentation.htmlhttp://www.nlm.nih.gov/research/umls/documentation.html

http://www.nlm.nih.gov/research/umls/documentation.html


Metathesaurus Sources 3Metathesaurus Sources 3

 Sources reflect regular and irregular update Sources reflect regular and irregular update 
schedulesschedules

 NLM resources determine currency of sources in the NLM resources determine currency of sources in the 
MetathesaurusMetathesaurus

 Priority given to maintaining critical standards Priority given to maintaining critical standards 
vocabularies vocabularies 



Why Not Combine Them Into One?Why Not Combine Them Into One?

 One size does not fit allOne size does not fit all

 NLM supports coordination when possibleNLM supports coordination when possible

 Growing awareness of benefits of standardizationGrowing awareness of benefits of standardization

“The UMLS approach assumes continuing “The UMLS approach assumes continuing 
diversity in the formats and vocabularies of diversity in the formats and vocabularies of 
different information sources different information sources and in the in the 
language employed by different elements of language employed by different elements of 
the biomedical community. It is not an attempt the biomedical community. It is not an attempt 
to build a single standard biomedical to build a single standard biomedical 
vocabulary."vocabulary."

Humphreys, BL and PL Schuyler, Humphreys, BL and PL Schuyler, The Unified Medical Language System: Moving beyond the The Unified Medical Language System: Moving beyond the 

vocabulary of bibliographic retrieval. vocabulary of bibliographic retrieval. In: Broering NC, ed.  High- Performance Medical Libraries: 
advanced information management for the virtual era.  Westport (CT): Meckler; 1993,  p. 33.



Metathesaurus Source Evaluation 1Metathesaurus Source Evaluation 1

1.1. Who does the vocabulary serve? Who does the vocabulary serve? 

2.2. Is the vocabulary authoritative? Is the vocabulary authoritative? 

3.3. Is the thesaurus available in a wellIs the thesaurus available in a well--structured, structured, 
computable electronic form?  computable electronic form?  

4.4. Have copyright ownership and license restriction Have copyright ownership and license restriction 
levels been considered? levels been considered? 



Metathesaurus Source Evaluation 2Metathesaurus Source Evaluation 2

5.5. What thesaurus characteristics and principles are What thesaurus characteristics and principles are 
used? used? 

6.6. How fully descriptive are the terms when seen How fully descriptive are the terms when seen 
alone, rather than in the associated context?alone, rather than in the associated context?

7.7. Will there be many cases where the 'face' meaning Will there be many cases where the 'face' meaning 
of your terms are different from the meaning of the of your terms are different from the meaning of the 
same term in other areas of biomedicine? same term in other areas of biomedicine? 

8.8. Who would be available to assist in editing and Who would be available to assist in editing and 
review? review? 



Cimino’sCimino’s Desiderata Desiderata 

 Dr. James J. Dr. James J. CiminoCimino, M.D. , M.D. 

 http://www.dbmi.columbia.edu/cimino/http://www.dbmi.columbia.edu/cimino/

 CiminoCimino JJ.   Desiderata for Controlled JJ.   Desiderata for Controlled 
Medical Vocabularies in the TwentyMedical Vocabularies in the Twenty--First First 
Century.  Century.  Methods Inform MedMethods Inform Med 1998; 37: 1998; 37: 
394394--403403..

 ContentContent

 Concept OrientationConcept Orientation

 Concept PermanenceConcept Permanence

 Meaningless Concept IdentifiersMeaningless Concept Identifiers

 [….][….]

http://www.dbmi.columbia.edu/cimino/


Source data in Metathesaurus filesSource data in Metathesaurus files

Names, SynonymsNames, Synonyms

Terms, CodesTerms, Codes  MRCONSOMRCONSO

RelationshipsRelationships  MRRELMRREL

HierarchiesHierarchies  MRHIERMRHIER

Mappings Mappings  MRREL, MRMAP, MRREL, MRMAP, 

MRSMAPMRSMAP

AttributesAttributes  MRSATMRSAT

DefinitionsDefinitions  MRDEFMRDEF

CUIs links concept data across files



Metathesaurus files Metathesaurus files 

 Concepts (MRCONSO)Concepts (MRCONSO)

 Synonymous and nearSynonymous and near--synonymous termssynonymous terms

 CodesCodes

 Concept Unique Identifier (CUI), Semantic Type addedConcept Unique Identifier (CUI), Semantic Type added

 Relationships and mappings (MRREL, MRHIER, Relationships and mappings (MRREL, MRHIER, 
MRMAP, MRSMAP)MRMAP, MRSMAP)

 Concepts are related to other conceptsConcepts are related to other concepts

 Source hierarchies are represented Source hierarchies are represented 

 Relationship attributes specify type, source of relationshipRelationship attributes specify type, source of relationship

 Simple and complex mapsSimple and complex maps

 Attributes (MRSAT), (MRDEF)Attributes (MRSAT), (MRDEF)



Concept       Concept       cluster of synonymous termscluster of synonymous terms
C

o
n

c
e

p
t

C
0

0
0

1
6

2
1

Term 
adrenal disease gland
L0001621

S0011232 Adrenal Gland Diseases
S0011231 Adrenal Gland Disease
S0000441 Disease of adrenal gland
S0481705 Disease of adrenal gland, NOS
S0220090 Disease, adrenal gland
S0044801 Gland Disease, Adrenal

Term
adrenal disorder gland 
unspecified
L0041793

S0860744 Disorder of adrenal gland, unspecified
S0217833 Unspecified disorder of adrenal glands

Term
adrenal disorder gland
L0181041

S0632950 Disorder of adrenal gland
S0354509 Adrenal Gland Disorders

Term
adrenal disorder
L0161347

S0225481 ADRENAL DISORDER
S0627685 DISORDER ADRENAL (NOS)

S0226798 SURRENALE, MALADIES
Term
L0162317

FRE



Concept structureConcept structure

ConceptConcept (1.3 M)(1.3 M) CUICUI

set of synonymous namesset of synonymous names

TermTerm (> 4.6 M)(> 4.6 M) LUILUI

set of normalized namesset of normalized names

StringString (> 5.1 M)(> 5.1 M) SUISUI

distinct concept namedistinct concept name

AtomAtom (> 6.2 M)(> 6.2 M) AUIAUI

concept name in sourceconcept name in source

A1412439 headaches  (BI) 
S1459113   headaches

A2882187 Headache (SNOMED)
A0066000    Headache (MeSH)
S0046854    Headache

L0018681     headache

A1641293   Cranial Pain (MeSH)
S1680378    Cranial Pain

C0018681    Headache

A0418053 
HEAD PAIN CEPHALGIA (DxP)
S0375902  
HEAD PAIN CEPHALGIA

L0290366    cephalgia head pain

L1406212    cranial pain



Metathesaurus      Metathesaurus      metadata, history and indexesmetadata, history and indexes

 Metadata filesMetadata files

 MRSABMRSAB sourcessources

 MRFILESMRFILES files files 

 MRCOLSMRCOLS data elementsdata elements

 MRDOCMRDOC finite values of selected datafinite values of selected data

 MRRANKMRRANK source/term type precedencesource/term type precedence

 Change filesChange files deleted, merged CUI, LUIdeleted, merged CUI, LUI

 MRCUI.RRFMRCUI.RRF retired CUIsretired CUIs

 Concept nameConcept name indexesindexes



Representing ambiguity   Representing ambiguity   multiple meaningsmultiple meanings

 Same string, different meaningsSame string, different meanings
 Cold (L0009264)Cold (L0009264)

 cold temperature (C0009264)cold temperature (C0009264)
 common cold (C0009443)common cold (C0009443)
 chronic obstructive lung disease (C0024117)chronic obstructive lung disease (C0024117)
 Cold sensation (C0234192)Cold sensation (C0234192)

 AMBIGLUI.RRF (AMBIG.LUI)AMBIGLUI.RRF (AMBIG.LUI)
L0009264|C0009443|L0009264|C0009443|
L0009264|C0024117|L0009264|C0024117|
L0009264|C0234192|L0009264|C0234192|

 AMBIGSUI.RRF (AMBIG.SUI)AMBIGSUI.RRF (AMBIG.SUI)
S0026353|C0009443|S0026353|C0009443|
S0026353|C0234192S0026353|C0234192||



Metathesaurus Distribution Formats Metathesaurus Distribution Formats 

 PipePipe--delimited text filesdelimited text files

 UTFUTF--8 character encoding8 character encoding

 Original Release Format (ORF) Original Release Format (ORF) oror Rich Release Format Rich Release Format 
(RRF)(RRF)

 Original Release Format (ORF) Original Release Format (ORF) 

 MetathesaurusMetathesaurus--ConceptConcept--Centric viewCentric view

 Explicit conceptExplicit concept--based connection between terms in different based connection between terms in different 
sourcessources

 Most  information represented at concept (CUI) levelMost  information represented at concept (CUI) level



Rich Release Format (RRF)Rich Release Format (RRF)

 SourceSource--Centric ViewCentric View supports source transparencysupports source transparency

 Represents original source information at atom Represents original source information at atom 
(AUI) level(AUI) level

 Atom = unit of meaning (name) in a sourceAtom = unit of meaning (name) in a source

 New data fields and files to capture source specific New data fields and files to capture source specific 
identifiers, mappings identifiers, mappings 



Metathesaurus Metathesaurus highlightshighlights

 Concept basedConcept based

 Represents the meaning in each source Represents the meaning in each source 

 Represents data in common formatRepresents data in common format

 Adheres to principle of “source transparency”Adheres to principle of “source transparency”

 Tags source informationTags source information

 Adds contextAdds context--free unique identifiers free unique identifiers 

 Includes normalized word and string indexes Includes normalized word and string indexes 
produced using UMLS lexical toolsproduced using UMLS lexical tools



Accessing the MetathesaurusAccessing the Metathesaurus

 UMLSKS UMLSKS http://umlsks.nlm.nih.gov/http://umlsks.nlm.nih.gov/

 Simple and advanced searchesSimple and advanced searches

 View concept reports and raw relational recordsView concept reports and raw relational records

 RRF Browser in MetamorphoSysRRF Browser in MetamorphoSys

 Generate and view customized subsetGenerate and view customized subset

 Search and browseSearch and browse

 View concept reports and raw relational recordsView concept reports and raw relational records

http://umlsks.nlm.nih.gov/


Metathesaurus License Agreement 1Metathesaurus License Agreement 1

 Online WebOnline Web--based license:based license:

http://www.nlm.nih.gov/research/umls/license.htmlhttp://www.nlm.nih.gov/research/umls/license.html
 Read licenseRead license

 Read appendix 1Read appendix 1

 Read appendix 2Read appendix 2

 Print a copy for your recordsPrint a copy for your records

 Complete the Web formComplete the Web form

 Verification and turnaround:Verification and turnaround:
 Receive eReceive e--mail from NLM and respond within 72 hours mail from NLM and respond within 72 hours 

 NLM official countersigns, license added to databaseNLM official countersigns, license added to database

 Receive 2Receive 2ndnd ee--mail from NLM with new license number      mail from NLM with new license number      

http://www.nlm.nih.gov/research/umls/license.html


Metathesaurus License Agreement 2Metathesaurus License Agreement 2

 2. No charges, usage fees or royalties will be paid to NLM. 2. No charges, usage fees or royalties will be paid to NLM. 

 5. Within 30 days of the end of any calendar year … 5. Within 30 days of the end of any calendar year … 
provide NLM with a brief report provide NLM with a brief report 

 11.c. required to include … identifiers from … the original 11.c. required to include … identifiers from … the original 
source vocabulariessource vocabularies

 12. For material … from some sources additional 12. For material … from some sources additional 
restrictions … may apply.    restrictions … may apply.    

 Special restrictions for SNOMED CT in light of the Special restrictions for SNOMED CT in light of the 
International AgreementInternational Agreement

See list of current sources in Appendix A.1.See list of current sources in Appendix A.1.



License Restriction Levels 0License Restriction Levels 0--44

 Level 0Level 0 (28.2%(28.2%))

 unrestrictedunrestricted

 Level 1Level 1 (1.6%(1.6%))

 negotiate to translatenegotiate to translate

 Level 2Level 2 (0.4%(0.4%))

 negotiate to use in health data creationnegotiate to use in health data creation

 Level 3Level 3 (30.6%(30.6%))

 negotiate to use in productionnegotiate to use in production

 explicitly prohibited to provide Internet accessexplicitly prohibited to provide Internet access

 Level 4Level 4 (39.2%(39.2%))

 unrestricted for U.S. use and distributionunrestricted for U.S. use and distribution

There may be additional restrictions, There may be additional restrictions, 
or separate license fees, associated or separate license fees, associated 
with usage of specific vocabularies.with usage of specific vocabularies.
Read the UMLS License Agreement, Read the UMLS License Agreement, 

including the Appendix!including the Appendix!

67%



Metathesaurus Data Files 



MRCONSO (sample rows 6..10)MRCONSO (sample rows 6..10)
1 2 3 4 5 6 7 8 9 10 11

CUI LAT

T
S LUI

S
T
T SUI

IS
P
R
E
F AUI SAUI SCUI SDUI

6 C0001403 FRE S L1272481 PF S1514427 Y A1464383
7 C0001403 GER P L1229627 PF S1471573 Y A7481335 D000224
8 C0001403 GER S L1239271 PF S1481217 Y A7485281 D000224
9 C0001403 JPN P L3437833 PF S3965327 Y A7888016 D000224

10 C0001403 JPN S L3442091 PF S3969585 Y A7890846 D000224

12
1

3 14 15
1

6 17
1

8

SAB

T
T
Y CODE STR

S
R
L SUPPRESS

C
V
F

6 WHOFRE IT 0410 MALADIE D'ADDISON 2 N
7 MSHGER MH D000224 Addison-Krankheit 3 N
8 MSHGER EP D000224 Bronzehautkrankheit 3 N
9 MSHJPN MH D000224 Addison病 3 N

10 MSHPJN SY D000224 副腎性黒皮症 3 N

(2008AA)(2008AA)

Appendix Appendix -- Metathesaurus relational files (RRF)Metathesaurus relational files (RRF)



MRHIER (sample rows)MRHIER (sample rows)
1 2 3 4 5 6

CUI AUI CXN PAUI SAB RELA
1 C0001403 A6954527 1 A6993207 MSH
2 C0001403 A6954527 2 A0028022 MSH
3 C0001403 A7559242 1 A7559213 PSY
4 C0001403 A2922421 10 A3307650 SNOMEDCT isa
5 C0001403 A2922421 11 A3307650 SNOMEDCT isa

7 8 9

PTR HCD CVF

1 A0434168.A2367943.A2366890.A0135391.A6967433.A0020267.A6993207 C19.053.500.263

2 A0434168.A2367943.A2366890.A0135391.A6970450.A0028022 C20.111.163 

3 A0449751.A7559213

4
A3684559.A3886745.A3456474.A3456963.A3459284.A3473498.A6938225.A
6919956.A6938229.A3307650

5
A3684559.A3886745.A3456474.A3456963.A3459284.A6938487.A6938225.A
6919956.A2933400.A2989549.A3307650

(2008AA)(2008AA)

Appendix Appendix -- Metathesaurus relational files (RRF)Metathesaurus relational files (RRF)



MRSAT (sample rows)MRSAT (sample rows)
1 2 3 4 5

CUI LUI SUI METAUI STYPE CODE

1 C0001403 L0001403 S0010792 A6954527 SDUI D000224

2 C0001403 L0001403 S0010794 A6326321 SCUI C712

3 C0001403 L0001403 S0354372 A2922421 SAUI 363732003 

4 C0001403 L0001403 S0354372 A2922421 SAUI 363732003

5 C0001403 CUI

7 8 9 10 11 14 15

ATUI SATUI ATN SAB ATV SUPPRESS

C
V
F

1 AT38111026 DC MSH 1 N

2 AT33411754 MESH_UI NDFRT D000224 N

3
AT24166602 DESCRIPTIONS

TATUS 
SNOMEDCT 0 N

4 AT24529925 LANGUAGECODE SNOMEDCT en N
5 AT44908841 ST MTH R N

(2008AA)(2008AA)

Appendix Appendix -- Metathesaurus relational files (RRF)Metathesaurus relational files (RRF)



MRSTYMRSTY

CUI TUI STN STY ATUI CVF

C0001403 T047 B2.2.1.2.1 Disease or Syndrome AT32681465 1792

(2008AA)(2008AA)

Appendix Appendix -- Metathesaurus relational files (RRF)Metathesaurus relational files (RRF)



MRDEFMRDEF

CUI AUI ATUI

S
A
T
U

I SAB DEF

S
U

P
P
R
E
S
S

C
V
F

C0001403 A0388277 AT51219985 CSP

Disease characterized by hypotension, weight 
loss, anorexia, weakness, and sometimes a 
bronze-like melanotic hyperpigmentation of 
the skin; due to tuberculosis or autoimmune 
induced disease (hypofunction) of the adrenal 
glands that results in deficiency of 
aldosterone and cortisol. 

N

C0001403 A6954527 AT43116350 MSH

An adrenal disease characterized by the 
progressive destruction of the ADRENAL 
CORTEX, resulting in insufficient production of 
ALDOSTERONE and HYDROCORTISONE. 
Clinical symptoms include ANOREXIA; 
NAUSEA; WEIGHT LOSS; MUSCLE 
WEAKNESS; and HYPERPIGMENTATION of 
the SKIN due to increase in circulating levels 
of ACTH precursor hormone which stimulates 
MELANOCYTES.

N

(2008AA)(2008AA)

Appendix Appendix -- Metathesaurus relational files (RRF)Metathesaurus relational files (RRF)



MetamorphoSysMetamorphoSys



MetamorphoSysMetamorphoSys

 MultiMulti--platform Java software platform Java software 

 Included in each UMLS releaseIncluded in each UMLS release

 Unzips native Metathesaurus compressed files Unzips native Metathesaurus compressed files 

 Installs Knowledge Sources to local storage Installs Knowledge Sources to local storage 

 Customizes a local MetathesaurusCustomizes a local Metathesaurus



Download from UMLSKS …Download from UMLSKS …

 High speed Internet connection required High speed Internet connection required 
 Files must be stored in the same folderFiles must be stored in the same folder
 2006AD UMLS Files2006AD UMLS Files

 mmsys.zip (zipped MetamorphoSys application)mmsys.zip (zipped MetamorphoSys application)
 2006AD2006AD--11--meta.nlm (compressed Metathesaurus data) meta.nlm (compressed Metathesaurus data) 
 2006AD2006AD--22--meta.nlm (compressed Metathesaurus data) meta.nlm (compressed Metathesaurus data) 
 2006AD2006AD--otherks.nlm (compressed Semantic Network and otherks.nlm (compressed Semantic Network and 

SPECIALIST Lexicon) SPECIALIST Lexicon) 
 2006AD.CHK 2006AD.CHK 
 2006AD.MD5 2006AD.MD5 
 Copyright_Notice.txt Copyright_Notice.txt 
 README.txt ```README.txt ```

… or request DVD… or request DVD
umls_support@nlm.nih.govumls_support@nlm.nih.gov

Include your license numberInclude your license number

Run MetamorphoSys from DVDRun MetamorphoSys from DVD

mailto:umls_support@nlm.nih.gov


Machine RequirementsMachine Requirements

 A fast CPU A fast CPU –– 1 GHz or higher1 GHz or higher

 2 GB RAM recommended (512 MB min.)2 GB RAM recommended (512 MB min.)

 6x (or better) DVD drive6x (or better) DVD drive

 2020 GB minimum free disk spaceGB minimum free disk space

 Runs on Sun Solaris 8 & 9, Windows XP, NT,  Runs on Sun Solaris 8 & 9, Windows XP, NT,  
2000, Linux, and Mac2000, Linux, and Mac

 11--10 hours run time on platforms tested10 hours run time on platforms tested



Customize the MetathesaurusCustomize the Metathesaurus

 Use MetamorphoSysUse MetamorphoSys

 To comply with terms of license agreement To comply with terms of license agreement 

 To remove unhelpful or harmful content  To remove unhelpful or harmful content  

 To change default settings (precedence, output)To change default settings (precedence, output)

 Customization is critical and requires Customization is critical and requires 
understanding of:understanding of:

 Selected vocabulariesSelected vocabularies

 Functional requirements, purpose and perspectiveFunctional requirements, purpose and perspective

 Technical expertise requires multidisciplinary Technical expertise requires multidisciplinary 
teamteam



How MetamorphoSys WorksHow MetamorphoSys Works

 Removes all information from all relational files from Removes all information from all relational files from 
excluded vocabulariesexcluded vocabularies
 atoms, strings, relations, hips, attributes, mappingsatoms, strings, relations, hips, attributes, mappings

 Applies additional options selected by user Applies additional options selected by user 
 Changes to suppressibility or precedenceChanges to suppressibility or precedence

 Produces custom set of Metathesaurus relational files Produces custom set of Metathesaurus relational files 
reflecting selected criteriareflecting selected criteria

 Log file records subset detailsLog file records subset details

 Output directory: set of Metathesaurus filesOutput directory: set of Metathesaurus files



MetamorphoSysMetamorphoSys Welcome ScreenWelcome Screen

Validate DistributionValidate Distribution

Ensures that all files were downloadedEnsures that all files were downloaded
Process takes @ 30 minutesProcess takes @ 30 minutes
Writes validation.log fileWrites validation.log file

Copy DVD to hard driveCopy DVD to hard drive

Copies all files to local storageCopies all files to local storage
Allows multiple people to use one DVDAllows multiple people to use one DVD
May improve run time May improve run time 



Install UMLSInstall UMLS

Select 

one or all 

of these 

options



Validation SummaryValidation Summary



Configuration FilesConfiguration Files

 New users must select “New Configuration”New users must select “New Configuration”

 Returning users may select “Open Configuration” to Returning users may select “Open Configuration” to 
open a previously saved open a previously saved MetamorphoSysMetamorphoSys
ConfigurationConfiguration

 This screen only appears if you install the This screen only appears if you install the 
MetathesaurusMetathesaurus



UMLS License NoticeUMLS License Notice



Select a default subsetSelect a default subset

Level 0    → no separate additional license agreements 

Level 0 + SNOMEDCT → Non-U.S. users must have separate license 
agreements



Input Options TabInput Options Tab



Output Options TabOutput Options Tab



Source List TabSource List Tab

Highlighted 
rows are 
excluded 
from the 
subset.

Exclude or 
Include



MetamorphoSysMetamorphoSys Option TabOption Tab

If you wish to Auto Select 
Related Items check this box

Source list behavior can be 
changed using the 

MetamorphoSys Option Tab



Precedence TabPrecedence Tab

Cut and 
paste rows 
to alter the 
preferred 

name

• Ranks names by types of terms within sources
• Highest ranking name determines the Preferred Name



Suppressibility TabSuppressibility Tab

Highlighted 
source term 
types will be 

marked
suppressible



Reset menuReset menu

 Returns all filters to default selections Returns all filters to default selections 

 Default selections in “Default selections in “mmsys.prop.defaultmmsys.prop.default file” in file” in configconfig folderfolder

 mmsys.prop.defaultmmsys.prop.default contains properties in last runcontains properties in last run



Done Done –– Begin Subset Begin Subset 

 Complete configuration optionsComplete configuration options

 Done menuDone menu

 Begin SubsetBegin Subset



MetamorphoSysMetamorphoSys loglog



MetamorphoSysMetamorphoSys loglog

Kept Sources



Output directory contentsOutput directory contents



RRF Subset BrowserRRF Subset Browser

 Must have an RRF SubsetMust have an RRF Subset

 View customized subsets View customized subsets 

 Tree, report, or raw data for each termTree, report, or raw data for each term

 Expandable Concept Report View Expandable Concept Report View 

 Search for CUI or more informationSearch for CUI or more information

 Quickly find terms within a subsetQuickly find terms within a subset

 Hyperlinked  conceptsHyperlinked  concepts

http://www.nlm.nih.gov/research/umls/rrf_help.htmlhttp://www.nlm.nih.gov/research/umls/rrf_help.html



RRF Browser  RRF Browser  word search  &  report viewword search  &  report view



RRF Browser RRF Browser tree browser & report viewtree browser & report view



RRF Browser RRF Browser ---- search by codesearch by code



MetamorphoSysMetamorphoSys StepStep--byby--Step helpStep help

MS Word filesMS Word files

Screen grabs with Screen grabs with explainationexplaination
Cover common MMSYS tasks such as installing the UMLS Cover common MMSYS tasks such as installing the UMLS 
Knowledge Sources and creating a custom subsetKnowledge Sources and creating a custom subset
Suggestions for new StepSuggestions for new Step--byby--Steps requested!Steps requested!

http://www.nlm.nih.gov/research/umls/new_users.htmlhttp://www.nlm.nih.gov/research/umls/new_users.html



How do I?How do I?



Specify sources for a customized subset? Specify sources for a customized subset? 

Highlighted Highlighted 
rows are excluded rows are excluded 
from the subset.from the subset.

 Exclude or Exclude or 
IncludeInclude



Create a custom database load script? Create a custom database load script? 

Other Options on this tabOther Options on this tab

Select the Output Options tabSelect the Output Options tab

Check the box next to the type of load script you requireCheck the box next to the type of load script you require



Change how preferred term is set? Change how preferred term is set? 

Select the Precedence tabSelect the Precedence tab

Cut and paste or drag and drop source and term types to reflect your Cut and paste or drag and drop source and term types to reflect your 
preferred ranking order preferred ranking order 



Remove specific term types from subset? Remove specific term types from subset? 

Select Select 
Suppressibility Suppressibility 
tabtab

Highlight rows Highlight rows 
to excludeto exclude

Select Options Select Options 
Advanced Advanced 
Suppressibility Suppressibility 
OptionsOptions

Select the term types Select the term types 
to removeto remove



Reset default MMSYS Options? Reset default MMSYS Options? 

 Returns all filters to default selections Returns all filters to default selections 

 Default selections in “Default selections in “mmsys.prop.defaultmmsys.prop.default file” in file” in configconfig folderfolder

 mmsys.prop.defaultmmsys.prop.default contains properties in last runcontains properties in last run



Ensure all team members have the same Ensure all team members have the same 
subset? subset? 

 On File menu “Save On File menu “Save 
Configuration” Configuration” 

 Share configuration file Share configuration file 
with team memberswith team members

 Have team members Have team members 
select “Open select “Open 
Configuration” from  Configuration” from  
File Menu File Menu 

/or/ /or/ 

Select “Open Select “Open 
Configuration” from  Configuration” from  
Configuration ScreenConfiguration Screen



Search for a term in my RRF subset? Search for a term in my RRF subset? 

 Select “Browse my Subset” from welcome screenSelect “Browse my Subset” from welcome screen

 Browse to your subset location Browse to your subset location 

 Search by term, string or CUISearch by term, string or CUI

 Reports include:Reports include:

Hyperlinked  conceptsHyperlinked  concepts

Raw data viewRaw data view

Attributes and RelationsAttributes and Relations



Search for a code in my RRF subset? Search for a code in my RRF subset? 

 Select “Browse my Subset” from welcome screenSelect “Browse my Subset” from welcome screen

 Browse to your subset location Browse to your subset location 

 Select “Code search”Select “Code search”



More information and helpMore information and help

 MetamorphoSys DocumentationMetamorphoSys Documentation

http://www.nlm.nih.gov/research/umls/meta6.htmlhttp://www.nlm.nih.gov/research/umls/meta6.html

 Readme file on the DVD or downloaded from Readme file on the DVD or downloaded from 
the UMLSKSthe UMLSKS

 Help Menu from any page in MetamorphoSysHelp Menu from any page in MetamorphoSys



UMLS ToolsUMLS Tools



UMLS Knowledge Source ServerUMLS Knowledge Source Server

 Licensed users access online:Licensed users access online:

http://umlsks.nlm.nih.govhttp://umlsks.nlm.nih.gov
Web search interface for the three Knowledge Web search interface for the three Knowledge 
Sources (Sources (MetathesaurusMetathesaurus, Semantic Network, , Semantic Network, 
Specialist Lexicon)Specialist Lexicon)

 Application Programming Interface (API) Application Programming Interface (API) 

 File downloadsFile downloads

 DocumentationDocumentation

http://umlsks.nlm.nih.gov/


Create a UMLSKS AccountCreate a UMLSKS Account



UMLSKS Search OptionsUMLSKS Search Options



UMLSKS v5 Search OptionsUMLSKS v5 Search Options



Search OptionsSearch Options



UMLSKS: Downloading filesUMLSKS: Downloading files



UMLSKS v5: Downloading filesUMLSKS v5: Downloading files



The SPECIALIST Lexicon The SPECIALIST Lexicon 
and Lexical Toolsand Lexical Tools



SPECIALIST LexiconSPECIALIST Lexicon

 Syntactic English lexicon of common words, biomedical Syntactic English lexicon of common words, biomedical 
terms (330K+ words, 550K+ variants)terms (330K+ words, 550K+ variants)

 Word propertiesWord properties
 Syntax (how words are put together)Syntax (how words are put together)
 Morphology (inflection, derivation, and compounding)Morphology (inflection, derivation, and compounding)
 Orthography (spelling) Orthography (spelling) 

 Used by SPECIALIST Natural Language Processing Used by SPECIALIST Natural Language Processing 
System to process text and termsSystem to process text and terms
 CustomizableCustomizable
 Used to maintain Metathesaurus, indexesUsed to maintain Metathesaurus, indexes

Adrenal gland diseasesAdrenal gland diseases

Diseases of the adrenal Diseases of the adrenal 
glandsglands

Adrenal disorderAdrenal disorder

Disorder of adrenal glandDisorder of adrenal gland

C0001621C0001621



SPECIALIST Lexicon      by part of speechSPECIALIST Lexicon      by part of speech

20042004



Specialist Lexicon GrowthSpecialist Lexicon Growth



Lexicon Growth by YearLexicon Growth by Year



SPECIALIST Lexicon Lexical EntrySPECIALIST Lexicon Lexical Entry

{base=disease{base=disease
entry=E0023270entry=E0023270

cat=nouncat=noun
variants=variants=regreg
variants=variants=uncountuncount
complcompl==pphrpphr((of,np|boneof,np|bone|)|)
complcompl==pphrpphr((of,np|breastof,np|breast|)|)
complcompl==pphrpphr((of,np|liverof,np|liver|)|)
complcompl==pphrpphr((of,np|ovaryof,np|ovary|)} |)} 

Base formBase form

Unique identifierUnique identifier

Part of speechPart of speech

Lexical variantsLexical variants

Prepositional phrase Prepositional phrase 
complementscomplements

http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoLexInflVarSearch/template/lexicon%2CLexInflVarScreen.vm;jsessionid=E139E7469ACCF004BEA0118405909263.kss3?base=disease&release=2005AA&eui=E0023270&cat=noun&variant=reg
http://umlsks.nlm.nih.gov/kss/servlet/Turbine/action/DoLexInflVarSearch/template/lexicon%2CLexInflVarScreen.vm;jsessionid=E139E7469ACCF004BEA0118405909263.kss3?base=disease&release=2005AA&eui=E0023270&cat=noun&variant=uncount


OrthographyOrthography

 Spelling variantsSpelling variants

 oeoe/e/e

 aeae/e/e

 iseise//izeize

 genitive markgenitive mark

 BritishBritish--American variantsAmerican variants

AddisonAddison's's diseasedisease

Addison diseaseAddison disease

AddisonAddisonss diseasedisease

oeoesophagussophagus -- eesophagussophagus

ananaeaemiamia -- ananeemiamia

cautercauteriseise -- cautercauterizeize

 criticisecriticise ---- criticizecriticize

 centre centre ---- centercenter

 foetusfoetus ---- fetusfetus



{base=Kaposi's sarcoma{base=Kaposi's sarcoma

spelling_variantspelling_variant=Kaposi =Kaposi 
sarcomasarcoma

entry=E0003576entry=E0003576

cat=nouncat=noun

variants=variants=uncountuncount

variants=regvariants=reg

variants=variants=glregglreg

}}

{{base=chronicbase=chronic

entry=E0016869entry=E0016869

cat=cat=adjadj

variants=invvariants=inv

position=attrib(1)position=attrib(1)

position=position=predpred

stativestative

}}

{base=aspirate{base=aspirate

entry=E0010803entry=E0010803

cat=verbcat=verb

variants=regvariants=reg

trantran==npnp

nominalization=aspiration|noun|E0010804nominalization=aspiration|noun|E0010804

}}

SPECIALIST Lexicon    SPECIALIST Lexicon    lexical recordslexical records

{base={base=dejadeja vuvu

spelling_variantspelling_variant==dejadeja--vu vu 
spelling_variantspelling_variant=déjà vu  =déjà vu  
entry=E0021340entry=E0021340

cat=nouncat=noun

variants=variants=uncountuncount

} } 



Lexical ToolsLexical Tools

 Manage lexical variation in biomedical Manage lexical variation in biomedical 
terminologies and textterminologies and text

 Used separately or with SPECIALIST Lexicon Used separately or with SPECIALIST Lexicon 

 Perform transformations selected and ordered Perform transformations selected and ordered 
by usersby users

 3 primary programs: 3 primary programs: normalizernormalizer, word index , word index 
generator, lexical variant generatorgenerator, lexical variant generator



Lexical ToolsLexical Tools

 WordindWordind

 breaks strings into wordsbreaks strings into words

 produces the produces the MetathesaurusMetathesaurus word indexes (MRXW)word indexes (MRXW)

 lvglvg

 performs various lexical transformationsperforms various lexical transformations

 58 flow components and 32 options in 200558 flow components and 32 options in 2005

 NORMNORM

 a selection of LVG transformationsa selection of LVG transformations

 used for used for MetathesaurusMetathesaurus indexing indexing 

 produces produces MetathesaurusMetathesaurus normalized word and string indexes normalized word and string indexes 
(MRXNW & MRXNS)(MRXNW & MRXNS)

 used to access those indexesused to access those indexes



NormalizationNormalization

HodgkinHodgkin’s’s diseases, NOSdiseases, NOS

Hodgkin diseases, Hodgkin diseases, NOSNOS

Remove genitiveRemove genitive

HHodgkin diseases, odgkin diseases, 

Remove stop wordsRemove stop words

hodgkin diseaseshodgkin diseases,,

LowercaseLowercase

hodgkin diseasehodgkin diseasess

Strip punctuationStrip punctuation

hodgkin diseasehodgkin disease

UninflectUninflect

Sort wordsSort words

disease hodgkindisease hodgkin



Normalization: Normalization: ExampleExample

Hodgkin DiseaseHodgkin Disease

HODGKINS DISEASEHODGKINS DISEASE

Hodgkin's DiseaseHodgkin's Disease

Disease, Hodgkin'sDisease, Hodgkin's

Hodgkin's, diseaseHodgkin's, disease

HODGKIN'S DISEASEHODGKIN'S DISEASE

Hodgkin's diseaseHodgkin's disease

HodgkinsHodgkins DiseaseDisease

Hodgkin's disease NOSHodgkin's disease NOS

Hodgkin's disease, NOSHodgkin's disease, NOS

Disease, Disease, HodgkinsHodgkins

Diseases, Diseases, HodgkinsHodgkins

HodgkinsHodgkins DiseasesDiseases

HodgkinsHodgkins diseasedisease

hodgkin'shodgkin's diseasedisease

Disease, HodgkinDisease, Hodgkin

normalizenormalize disease disease hodgkinhodgkin

Normalized term is not necessarily Normalized term is not necessarily 
readablereadable



Lexical Systems GroupLexical Systems Group

Official Websites http://SPECIALIST.nlm.nih.gov

http://mmtx.nlm.nih.gov

Mail Addresses Allen Browne - browne@nlm.nih.gov

Guy Divita - divita@nlm.nih.gov

Chris Lu - lu@nlm.nih.gov

Lexical Systems group  -
umlslex@nlm.nih.gov

http://specialist.nlm.nih.gov/
http://mmtx.nlm.nih.gov/
mailto:browne@nlm.nih.gov
mailto:divita@nlm.nih.gov
mailto:lu@nlm.nih.gov
mailto:umlslex@nlm.nih.gov


MetaMapMetaMap//MMTxMMTx

 To map biomedical text to concepts in the To map biomedical text to concepts in the 
UMLS UMLS MetathesaurusMetathesaurus

 To find To find MetathesaurusMetathesaurus concepts in textconcepts in text

 MMTxMMTx was created to provide a distributable was created to provide a distributable 
version of version of MetaMapMetaMap



The The MetaMapMetaMap//MMTxMMTx AlgorithmAlgorithm

 ParsingParsing
 Using SPECIALIST minimal commitment parser, Using SPECIALIST minimal commitment parser, 

SPECIALIST lexicon, a part of speech taggerSPECIALIST lexicon, a part of speech tagger

 Variant generationVariant generation
 Using SPECIALIST lexicon, Lexical Variant Using SPECIALIST lexicon, Lexical Variant 

Generation (LVG)Generation (LVG)

 Candidate retrievalCandidate retrieval
 From the From the MetathesaurusMetathesaurus

 Candidate evaluationCandidate evaluation

 Mapping constructionMapping construction



MetaMapMetaMap//MMTxMMTx ExampleExample

 Text: Text: TerminationTermination of of clinical trialsclinical trials: the : the betabeta--
blockerblocker heart attackheart attack trialtrial ……

 ConceptsConcepts

 TerminationTermination

 Clinical TrialsClinical Trials

 Adrenergic betaAdrenergic beta--AntagonistsAntagonists

 Myocardial InfarctionMyocardial Infarction

Clinical TrialsClinical Trials

Trial (Clinical Trials)Trial (Clinical Trials)

BetaBeta--blocker (Adrenergic betablocker (Adrenergic beta--Antagonists)Antagonists)

Heart attack (Myocardial Infarction)Heart attack (Myocardial Infarction)



Semantic NetworkSemantic Network



Semantic NetworkSemantic Network

 Semantic TypesSemantic Types
 135 broad subject categories (Clinical Drug, Virus)135 broad subject categories (Clinical Drug, Virus)

 Organized into 2 hierarchies:   entity, eventOrganized into 2 hierarchies:   entity, event

Addison’s Disease (concept)Addison’s Disease (concept)

Semantic Type: Disease or Syndrome Semantic Type: Disease or Syndrome 

 Semantic RelationshipsSemantic Relationships
 54 possible, useful links between categories 54 possible, useful links between categories 

 Hierarchical: Hierarchical: isaisa

 Associative, e.g. causesAssociative, e.g. causes

VirusVirus causescauses Disease or SyndromeDisease or Syndrome

 Types + Relationships = Semantic NetworkTypes + Relationships = Semantic Network

 http://www.nlm.nih.gov/research/umls/meta3.htmlhttp://www.nlm.nih.gov/research/umls/meta3.html



Why have a Semantic Network?Why have a Semantic Network?

 Semantic Types Semantic Types 

 High level categoriesHigh level categories assigned to assigned to MetathesaurusMetathesaurus
conceptsconcepts

 Independent of position in source hierarchiesIndependent of position in source hierarchies

 Semantic RelationsSemantic Relations

 Useful links between Useful links between Semantic TypesSemantic Types

 Relationships may hold at the concept levelRelationships may hold at the concept level

 Other relationships may apply at the concept levelOther relationships may apply at the concept level



Semantic TypesSemantic Types categorizecategorize

 Concept: Concept: Discipline of Nursing Discipline of Nursing 

 Semantic Type:Semantic Type: Biomedical Occupation or DisciplineBiomedical Occupation or Discipline

 Concept:Concept: Nursing HomesNursing Homes

 Semantic Type:Semantic Type: Health Care Related OrganizationHealth Care Related Organization

Manufactured ObjectManufactured Object

 Concept:Concept: Home Nursing Home Nursing 

 Semantic Type:Semantic Type: Health Care ActivityHealth Care Activity



Semantic Type: Semantic Type: Disease or SyndromeDisease or Syndrome

 Natural Phenomenon or ProcessNatural Phenomenon or Process

 Biologic FunctionBiologic Function

 Physiologic FunctionPhysiologic Function

-- Organism FunctionOrganism Function

»» Mental ProcessMental Process

-- Organ or Tissue FunctionOrgan or Tissue Function

-- Cell FunctionCell Function

-- Molecular FunctionMolecular Function

»» Genetic FunctionGenetic Function

 Pathologic FunctionPathologic Function

 Disease or Syndrome         Disease or Syndrome         

 Mental or Behavioral DysfunctionMental or Behavioral Dysfunction

-- Neoplastic ProcessNeoplastic Process



54 Semantic Relationships54 Semantic Relationships

HierarchicalHierarchical ((isaisa = is a kind of)= is a kind of)
 among typesamong types

 Animal Animal isaisa OrganismOrganism

 Enzyme Enzyme isaisa Biologically Active SubstanceBiologically Active Substance

 among relationshipsamong relationships

 prevents prevents isaisa affectsaffects

 NonNon--hierarchicalhierarchical

 Sign or Symptom Sign or Symptom diagnosesdiagnoses Pathologic FunctionPathologic Function

 Pharmacologic Substance Pharmacologic Substance treatstreats Pathologic Pathologic 
FunctionFunction



“Biologic Function” hierarchy (“Biologic Function” hierarchy (isaisa))

Biologic FunctionBiologic Function

Pathologic FunctionPathologic FunctionPhysiologic FunctionPhysiologic Function

Disease orDisease or

SyndromeSyndrome

Cell orCell or

MolecularMolecular

DysfunctionDysfunction

ExperimentalExperimental

Model ofModel of

DiseaseDisease

OrganismOrganism

FunctionFunction

OrganOrgan

or Tissueor Tissue

FunctionFunction

CellCell

FunctionFunction

MolecularMolecular

FunctionFunction

Mental orMental or

BehavioralBehavioral

DysfunctionDysfunction

NeoplasticNeoplastic

ProcessProcess

MentalMental

ProcessProcess

GeneticGenetic

FunctionFunction



Semantic Relationships Semantic Relationships 

Define useful relations between typesDefine useful relations between types

Biomedical Occupation or Discipline Biomedical Occupation or Discipline 
ASSOCIATED_WITHASSOCIATED_WITH Social BehaviorSocial Behavior

Language                    Language                    ISSUE_IN      ISSUE_IN      Biomedical Occupation orBiomedical Occupation or
DisciplineDiscipline

Manufactured Object    Manufactured Object    CAUSES         CAUSES         Injury or PoisoningInjury or Poisoning

Diagnostic Procedure    Diagnostic Procedure    USESUSES Manufactured ObjectManufactured Object

Health Care ActivityHealth Care Activity ISA ISA Occupational ActivityOccupational Activity

Health Care ActivityHealth Care Activity AFFECTS      AFFECTS      Disease or SyndromeDisease or Syndrome



Semantic Relationships Semantic Relationships 

Disease or Syndrome Disease or Syndrome associated_withassociated_with FindingFinding

DiseDisease or Syndrome ase or Syndrome result_ofresult_of Pathologic Function  Pathologic Function  

Body Part, Organ, or Organ Component Body Part, Organ, or Organ Component location_oflocation_of
Disease or Syndrome Disease or Syndrome 

Hormone Hormone affectsaffects Disease or Syndrome Disease or Syndrome 

Hormone Hormone complicatescomplicates Disease or Syndrome Disease or Syndrome 

Laboratory Procedure Laboratory Procedure diagnosesdiagnoses Disease or Syndrome Disease or Syndrome 

Pharmacologic Substance Pharmacologic Substance treatstreats Disease or SyndromeDisease or Syndrome



Associative (nonAssociative (non--isaisa) relationships) relationships
OrganismOrganism

process ofprocess of

EmbryonicEmbryonic

StructureStructure

AnatomicalAnatomical

AbnormalityAbnormality

CongenitalCongenital

AbnormalityAbnormality

AcquiredAcquired

AbnormalityAbnormality

Fully FormedFully Formed

AnatomicalAnatomical

StructureStructure

AnatomicalAnatomical

StructureStructure

part ofpart of

OrganismOrganism

AttributeAttribute

property ofproperty of

BodyBody

SubstanceSubstance

contains,contains,
producesproduces

conceptualconceptual

part ofpart of

evaluation ofevaluation of

Body SystemBody System
conceptualconceptual

part ofpart of

part ofpart of

Body Part, Organ orBody Part, Organ or

Organ ComponentOrgan Component

part ofpart of

TissueTissue

part ofpart of

CellCell

part ofpart of

CellCell

ComponentComponent

Gene orGene or

GenomeGenome

Body SpaceBody Space

or Junctionor Junction
adjacent toadjacent to

location oflocation of

location oflocation of

evaluation ofevaluation of
FindingFinding

Laboratory  orLaboratory  or

Test ResultTest Result

Sign orSign or

SymptomSymptom

BiologicBiologic

FunctionFunction

PhysiologicPhysiologic

FunctionFunction

PathologicPathologic

FunctionFunction

Body LocationBody Location

or Regionor Region

conceptualconceptual

part ofpart of

conceptualconceptual

part ofpart of

Injury orInjury or

PoisoningPoisoning

disruptsdisrupts

disruptsdisrupts

coco--occurs withoccurs with



Relationships can inherit semanticsRelationships can inherit semantics

Semantic NetworkSemantic Network

MetathesaurusMetathesaurus

AdrenalAdrenal

CortexCortex

AdrenalAdrenal

CorticalCortical

hypofunctionhypofunction

Disease or SyndromeDisease or Syndrome

Body Part, Organ,Body Part, Organ,

or Organ Componentor Organ Component

Pathologic FunctionPathologic Function

isaisa

Biologic FunctionBiologic Function

isaisa

Fully FormedFully Formed

Anatomical Anatomical 

StructureStructure

isaisa

location oflocation of

location oflocation of



Relationships don’t always inherit Relationships don’t always inherit 
semanticssemantics

Semantic NetworkSemantic Network

MetathesaurusMetathesaurus

 AspirinAspirin MeaslesMeasles

Pathologic FunctionPathologic Function

Biologic FunctionBiologic Function

Disease or SyndromeDisease or Syndrome

isaisa

isaisa

SubstanceSubstance

PharmacologiPharmacologi
c Substancec Substance

isaisa

causes  causes  



Why have a Semantic Network?Why have a Semantic Network?

 Semantic Type serves as a Semantic Type serves as a high level categoryhigh level category
assigned to each assigned to each MetathesaurusMetathesaurus concept, concept, 
independent of its position in its original source independent of its position in its original source 
hierarchyhierarchy

 A Semantic Relation is a A Semantic Relation is a possible link between 2 possible link between 2 
conceptsconcepts assigned those Semantic Typesassigned those Semantic Types

 The relationship may hold at the concept levelThe relationship may hold at the concept level

 Other relationships may apply at the concept levelOther relationships may apply at the concept level



UMLS and Health UMLS and Health 
Data StandardsData Standards



Toward a nationwide system of health Toward a nationwide system of health 
informationinformation

 Adoption Adoption 
 Incentives, Regulatory Reform, Workforce Needs and Impacts, Public Incentives, Regulatory Reform, Workforce Needs and Impacts, Public 

AwarenessAwareness

 InteroperabilityInteroperability

 Product CertificationProduct Certification

 Data StandardsData Standards

 Standard Product Identifiers and VocabularyStandard Product Identifiers and Vocabulary

 Drug RecordsDrug Records

 Connectivity Connectivity 

 Privacy Standard and Criminal Sanctions, Nationwide Health Privacy Standard and Criminal Sanctions, Nationwide Health 
Information Network (NHIN), Consumer ProtectionsInformation Network (NHIN), Consumer Protections



Electronic Health Records (EHR)Electronic Health Records (EHR)

 National collaboration toward secure, InternetNational collaboration toward secure, Internet--
accessible EHR in 10 yearsaccessible EHR in 10 years

 Federal and privateFederal and private--sector to develop standards with sector to develop standards with 
agreement from all stakeholders agreement from all stakeholders 

 Electronic health records and other information Electronic health records and other information 
technology to transform health care systemtechnology to transform health care system

 reduce medical errors, improve quality of carereduce medical errors, improve quality of care

 minimize paperwork hassle, lower costsminimize paperwork hassle, lower costs

Secretary Leavitt Takes News Steps to Advance Health IT, June Secretary Leavitt Takes News Steps to Advance Health IT, June 
15, 2005  (15, 2005  (www.hhs.gov/healthitwww.hhs.gov/healthit) ) 

http://www.hhs.gov/healthit


The call for standardsThe call for standards

•• 1991 1991 –– IOM:IOM:TheThe ComputerComputer--Based Patient RecordBased Patient Record

•• 1995 1995 –– PHS: PHS: Making a Powerful ConnectionMaking a Powerful Connection

•• 1996 1996 –– Congress: Congress: HIPAAHIPAA

•• 2000 2000 –– IOM: IOM: To Err is HumanTo Err is Human

•• 2000 2000 –– NCVHS: NCVHS: Report on Standards for PMRIReport on Standards for PMRI

•• 2001 2001 –– IOM: IOM: Crossing the Quality ChasmCrossing the Quality Chasm

•• 2002 2002 –– NCVHS: NCVHS: PMRI recommendations (1PMRI recommendations (1stst Set)Set)

•• 2002 2002 –– AMIA Congress: AMIA Congress: Drug Nomenclature InformationDrug Nomenclature Information

•• 2002 2002 –– AAMC conference: AAMC conference: IT Enabling Clinical ResearchIT Enabling Clinical Research

•• 2003 2003 –– CHI CHI eGoveGov: : U.S. U.S. gov’tgov’t target standards (1target standards (1stst set)set)

•• 2003 2003 –– Connecting for Health: Connecting for Health: Standards Standards Wk.Gr.ReportWk.Gr.Report



Strategy for U.S. health data standardsStrategy for U.S. health data standards

•• Establish mechanisms for designating U.S. standardsEstablish mechanisms for designating U.S. standards

aaPickPick best available as starting pointbest available as starting point

aaSupportSupport development, maintenance, distribution development, maintenance, distribution 

•• Coordinate development of selected standards to Coordinate development of selected standards to 
achieve nonachieve non--overlapping, interlocking setoverlapping, interlocking set

•• Broaden participation in standards developmentBroaden participation in standards development

•• Promote use and improvementPromote use and improvement



Federal standards selection mechanisms Federal standards selection mechanisms 

•• HIPAA HIPAA (1996) (1996) -- Health Insurance Portability and Health Insurance Portability and 
Accountability Act of 1996 requires administrative standardsAccountability Act of 1996 requires administrative standards

•• NCVHSNCVHS -- National Committee on Vital and Health Statistics, a National Committee on Vital and Health Statistics, a 
longlong--standing (50+ years) advisory committee to HHS standing (50+ years) advisory committee to HHS 
expanded by HIPAA, recommends standardsexpanded by HIPAA, recommends standards

•• CHICHI (2001) Consolidated Health Informatics project, a cross(2001) Consolidated Health Informatics project, a cross--
agency agency eGoveGov initiative designates U.S. initiative designates U.S. gov’tgov’t--wide clinical data wide clinical data 
standardsstandards

•• Medicare Modernization ActMedicare Modernization Act (2003) (2003) -- requires erequires e--
Prescribing standards; establishes Commission on Systemic Prescribing standards; establishes Commission on Systemic 
InteroperabilityInteroperability



Standards implementationStandards implementation

•• CHI (clinical)CHI (clinical) LOINCLOINC
•• E.g., lab test results, problems, diagnoses, history, physicalE.g., lab test results, problems, diagnoses, history, physical

•• Electronic exchange of clinical health information in U.S. Electronic exchange of clinical health information in U.S. 
Government systemsGovernment systems

•• HIPAA (administrative)HIPAA (administrative) CPTCPT
•• e.g., health insurance claims, billing, orderinge.g., health insurance claims, billing, ordering

•• HIPAA Administrative Simplification provisions HIPAA Administrative Simplification provisions 

•• Designated DHHS national standards for electronic Designated DHHS national standards for electronic 
healthcare transactionshealthcare transactions

•• PHIN (public health)PHIN (public health) ICDICD--99--CMCM
•• e.g., disease surveillance, immunization rates, environmental e.g., disease surveillance, immunization rates, environmental 

monitoringmonitoring

•• CDC designated standards for public health reportingCDC designated standards for public health reporting



NLM role NLM role 

•• HHS central coordinating body for Patient Medical HHS central coordinating body for Patient Medical 
Record Information (PMRI) terminologies Record Information (PMRI) terminologies 

•• Work with agencies, organizations to support Work with agencies, organizations to support 
standardsstandards

•• Support mappings between standard clinical Support mappings between standard clinical 
vocabularies (SNOMED, LOINC, RxNorm) and vocabularies (SNOMED, LOINC, RxNorm) and 
othersothers

•• Reduce overlap between standards vocabulariesReduce overlap between standards vocabularies



NLM role 2 NLM role 2 

•• Maintain UMLS as uniform distribution mechanism Maintain UMLS as uniform distribution mechanism 
for for 

•• HIPAA code sets, recommended PMRI HIPAA code sets, recommended PMRI 
terminologies  terminologies  

•• mappingsmappings between standard codes and PMRI between standard codes and PMRI 
terminologiesterminologies

•• information on valid vocabularies for transaction information on valid vocabularies for transaction 
standardsstandards
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International Health Terminology Standards International Health Terminology Standards 
Development Development OrganisationOrganisation (IHTSDO(IHTSDO))

 National Library of Medicine (NLM) is U.S. member National Library of Medicine (NLM) is U.S. member 

 Promotes SNOMED CT as one of key US standardsPromotes SNOMED CT as one of key US standards

 Distributes SNOMED CTDistributes SNOMED CT



SNOMED CT in the UMLSSNOMED CT in the UMLS

 English descriptions and relationships  (2004)English descriptions and relationships  (2004)

 Concepts: 298,090Concepts: 298,090

 Descriptions: 736,946 (synonyms)Descriptions: 736,946 (synonyms)

 Relationships: 1,315,910Relationships: 1,315,910

 Added to Added to MetathesaurusMetathesaurus::

 Concepts: 37,089Concepts: 37,089

 Descriptions: 350,464 Descriptions: 350,464 

 Spanish terms added in 2004ABSpanish terms added in 2004AB



SNOMED CT in the SNOMED CT in the MetathesaurusMetathesaurus

 Core content U.S. English, Spanish Core content U.S. English, Spanish 

 Concepts, Descriptions, Relationships tablesConcepts, Descriptions, Relationships tables

 Generic drugsGeneric drugs

 History tableHistory table

 ICDICD--99--CM mappingCM mapping

 SNOMED updates in UMLSSNOMED updates in UMLS

 January SNOMED CT update January SNOMED CT update  Spring UMLSSpring UMLS

 July SNOMED CT update July SNOMED CT update  Fall UMLSFall UMLS



Additional information on NLM Web siteAdditional information on NLM Web site

 SNOMED CTSNOMED CT®® in the UMLSin the UMLS®® MetathesaurusMetathesaurus®®: : 
Inversion Source Transparency Achieved Jan. 2005Inversion Source Transparency Achieved Jan. 2005

 SNOMED CT in the 2005AB ReleaseSNOMED CT in the 2005AB Release

 SNOMED CTSNOMED CT®® in the UMLSin the UMLS®® MetathesaurusMetathesaurus®®:Release :Release 
Source Transparency  Achieved Jan. 2005 Source Transparency  Achieved Jan. 2005 

 SNOMED CT in the 2005AB ReleaseSNOMED CT in the 2005AB Release

 SNOMED CT Information from the College of SNOMED CT Information from the College of 
American PathologistsAmerican Pathologists

http://www.nlm.nih.gov/research/umls/Snomed/snomed_inversion_source_trans.html
http://www.nlm.nih.gov/research/umls/Snomed/snomed_inversion_source_trans.html
http://www.nlm.nih.gov/research/umls/Snomed/snomed_inversion_source_trans.html
http://www.nlm.nih.gov/research/umls/Snomed/snomed_inversion_source_trans.html
http://www.nlm.nih.gov/research/umls/Snomed/snomed_inversion_source_trans.html
http://www.nlm.nih.gov/research/umls/Snomed/snomed_inversion_source_trans.html
http://www.nlm.nih.gov/research/umls/Snomed/snomed_inversion_source_trans.html
http://www.nlm.nih.gov/research/umls/Snomed/snomed_inversion_source_trans.html
http://www.nlm.nih.gov/research/umls/Snomed/snomed_inversion_source_trans.html
http://www.nlm.nih.gov/research/umls/Snomed/snomed_inversion_source_trans.html
http://www.nlm.nih.gov/research/umls/Snomed/snomed_inversion_source_trans.html
http://www.nlm.nih.gov/research/umls/Snomed/snomed_inversion_source_trans.html
http://www.nlm.nih.gov/research/umls/Snomed/snomed_inversion_source_trans.html
http://www.nlm.nih.gov/research/umls/Snomed/snomed_release_source_trans.html
http://www.nlm.nih.gov/research/umls/Snomed/snomed_release_source_trans.html
http://www.nlm.nih.gov/research/umls/Snomed/snomed_release_source_trans.html
http://www.nlm.nih.gov/research/umls/Snomed/snomed_release_source_trans.html
http://www.nlm.nih.gov/research/umls/Snomed/snomed_release_source_trans.html
http://www.nlm.nih.gov/research/umls/Snomed/snomed_release_source_trans.html
http://www.nlm.nih.gov/research/umls/Snomed/snomed_release_source_trans.html
http://www.nlm.nih.gov/research/umls/Snomed/snomed_release_source_trans.html
http://www.nlm.nih.gov/research/umls/Snomed/snomed_release_source_trans.html
http://www.nlm.nih.gov/research/umls/Snomed/snomed_release_source_trans.html
http://www.nlm.nih.gov/research/umls/Snomed/snomed_release_source_trans.html
http://www.nlm.nih.gov/research/umls/Snomed/snomed_release_source_trans.html
http://www.nlm.nih.gov/research/umls/Snomed/snomed_release_source_trans.html
http://www.snomed.org/
http://www.snomed.org/


RxNormRxNorm



RxNormRxNorm Project  Project  

 Developed by NLM to addressDeveloped by NLM to address

 missed synonymymissed synonymy in UMLS clinical drugsin UMLS clinical drugs

 medication errors medication errors 

 CHI recommended standard CHI recommended standard 

 Intended to support Intended to support 

 effective sharing of drug data across systemseffective sharing of drug data across systems

 electronic health record (EHR) electronic health record (EHR) 

 computerized physician order entry (CPOE)computerized physician order entry (CPOE)



RxNormRxNorm ContentsContents

 Full sourcesFull sources

 FDA, NDDF, FDA, NDDF, MedispanMedispan, , 
MicromedexMicromedex, , MultumMultum

 More to comeMore to come

 Partial sourcesPartial sources

 SNOMED CT, SNOMED CT, MeSHMeSH

 NOT in NOT in RxNormRxNorm

 USP Medicare Model USP Medicare Model 
Guidelines Guidelines 

 MedDRAMedDRA (adverse reactions)(adverse reactions)

RxNormRxNorm (NLM)(NLM)

SNOMED CT (CAP)SNOMED CT (CAP)

MTHFDA (FDA NDC)MTHFDA (FDA NDC)

VANDF (VA)VANDF (VA)

Gold StandardGold Standard

NDDF (NDDF (FirstDataBankFirstDataBank))

MDDB (MDDB (MedispanMedispan))

MMX (MMX (MicromedexMicromedex))

MultumMultum



RxNormRxNorm Release FilesRelease Files

 RxNormRxNorm (standalone vocabulary)  (standalone vocabulary)  

 Normalized forms of clinical drugsNormalized forms of clinical drugs

 Created by NLM  Created by NLM  

 From commercial and government clinical drug vocabulariesFrom commercial and government clinical drug vocabularies

 Full monthly, and Full monthly, and weekyweeky additional updatesadditional updates

 RxNormRxNorm subset (extracted from UMLS)subset (extracted from UMLS)

 RxNormRxNorm forms (NLM) forms (NLM) 

 Clinical drug content including SNOMED CT, VANDF, FDA Clinical drug content including SNOMED CT, VANDF, FDA 
NDCNDC

Respect license restrictionsRespect license restrictions



RxNormRxNorm Normalized FormsNormalized Forms

 Semantic Normal Form (SNF)Semantic Normal Form (SNF)

 Active standardized (generic) ingredientsActive standardized (generic) ingredients

 StrengthsStrengths

 Units of measurementUnits of measurement

 Dosage formDosage form

 As administered to a patientAs administered to a patient

 Acetaminophen 500 MG Oral Tablet  Acetaminophen 500 MG Oral Tablet  

 Acetaminophen 500 MG Oral Tablet [Tylenol]Acetaminophen 500 MG Oral Tablet [Tylenol]



RxNormRxNorm Term TypesTerm Types

 SBD = SBD = PaliferminPalifermin 5 mg/ml 5 mg/ml InjectableInjectable Solution Solution 
[[KepivanceKepivance] ]  7 additional concepts7 additional concepts

 IN=IN= PaliferminPalifermin

 BN=BN= KepivanceKepivance

 SBDC=SBDC= PaliferminPalifermin 5 mg/ml [5 mg/ml [KepivanceKepivance]]

 SBDF =SBDF = PaliferminPalifermin InjectableInjectable Solution [Solution [KepivanceKepivance]]

 SCD=SCD= PaliferminPalifermin 5 mg/ml 5 mg/ml InjectableInjectable SolutionSolution

 SCDC=SCDC= PaliferminPalifermin 5 mg/ml5 mg/ml

 SCDF=SCDF= PaliferminPalifermin InjectableInjectable SolutionSolution

all are separate RxNorm concepts



MappingsMappings



MappingsMappings

 Synonymy within concept (implied)Synonymy within concept (implied)

 Explicit links between concepts, terms, codes or other Explicit links between concepts, terms, codes or other 
content in specified vocabularies content in specified vocabularies 

 SourceSource--assertedasserted

 SNOMED CTSNOMED CT ICDICD--99--CMCM

 Created/supported by NLMCreated/supported by NLM

 Represented inRepresented in

 MRREL (simple only) MRREL (simple only) 

 MRMAP, MRSMAP (simple and complex)MRMAP, MRSMAP (simple and complex)



UMLS UMLS –– MeSHMeSH mapping filemapping file

Used in MEDLINE/Used in MEDLINE/PubMedPubMed searching searching 
Based on synonymyBased on synonymy

……
myocardial myocardial infarction|attackinfarction|attack coronarycoronary
myocardial myocardial infarction|attackinfarction|attack heart (heart (nosnos))
myocardial myocardial infarction|cardiacinfarction|cardiac infarctioninfarction
myocardial myocardial infarction|cardiacinfarction|cardiac infarction, infarction, nosnos
myocardial myocardial infarction|cardiacinfarction|cardiac; infarction; infarction
myocardial myocardial infarction|heartinfarction|heart attackattack
myocardial myocardial infarction|heartinfarction|heart attack, attack, nosnos
myocardial myocardial infarction|heartinfarction|heart attacksattacks
myocardial myocardial infarction|heartinfarction|heart infarctioninfarction



Other Types of Mappings Other Types of Mappings 

LOINC LOINC -- CPTCPT

 17951795--4 AMYLASE:CCNC:PT:FLU:QN 4 AMYLASE:CCNC:PT:FLU:QN 

 17981798--8 AMYLASE:CCNC:PT:SER:QN 8 AMYLASE:CCNC:PT:SER:QN 

 17991799--6 AMYLASE:CCNC:PT:UR:QN  6 AMYLASE:CCNC:PT:UR:QN  

 82150 Amylase (blood or urine)82150 Amylase (blood or urine)

SNOMED CT SNOMED CT –– CPTCPT

 313500004 Urine protein/313500004 Urine protein/creatininecreatinine ratio measurement ratio measurement 

 82570 82570 CreatinineCreatinine; other source; other source

 84155 Protein, total, except by 84155 Protein, total, except by refractometryrefractometry; serum; serum



Mapping projects planned/underwayMapping projects planned/underway

 CHI standards CHI standards  HIPAA code setsHIPAA code sets

 SNOMED CT SNOMED CT  ICDICD--99--CM (support reimbursement)CM (support reimbursement)

 SNOMED CTSNOMED CT ICDICD--1010--CMCM

 SNOMED CT SNOMED CT  CPT/HCPCSCPT/HCPCS

 LOINC LOINC  CPTCPT

 SNOMED CT SNOMED CT 

 MedDRAMedDRA

 MeSHMeSH

 Nursing (NIC, NOC, NANDA)Nursing (NIC, NOC, NANDA)



Key NLM Assumptions Key NLM Assumptions about Mappingsabout Mappings

 Participants must include Participants must include producers producers on both ends and on both ends and 
usersusers

 Mappings may prompt changes to content and Mappings may prompt changes to content and 
adjustment to update schedulesadjustment to update schedules

 Mappings must keep current at both endsMappings must keep current at both ends

 Mappings will be distributed in the UMLS with license Mappings will be distributed in the UMLS with license 
terms applicable to both ends (MRMAP, MRSMAP)terms applicable to both ends (MRMAP, MRSMAP)

 Mapping is an R & D problem; iteration is required to Mapping is an R & D problem; iteration is required to 
build highly functional mapsbuild highly functional maps

 Webcast: Webcast: 
http://www.nlm.nih.gov/research/umls/umlswebcasts/index.htmlhttp://www.nlm.nih.gov/research/umls/umlswebcasts/index.html



Questions? 



SummarySummary

 UMLS = 3 knowledge sourcesUMLS = 3 knowledge sources

 MetathesaurusMetathesaurus

 Semantic NetworkSemantic Network

 SPECIALIST Lexicon and Lexical ToolsSPECIALIST Lexicon and Lexical Tools

 UMLSKSUMLSKS

 Remote access and browser Remote access and browser 

 Download files Download files 

 DocumentationDocumentation

 MetamorphoSysMetamorphoSys

 Installs UMLS, customizes MetathesaurusInstalls UMLS, customizes Metathesaurus

 RRF BrowserRRF Browser



Bibliography of UMLS Articles Bibliography of UMLS Articles 

 Search MEDLINESearch MEDLINE®/®/PubMedPubMed®® for recent research for recent research 
journal articles on the journal articles on the UMLS (1997 to present)UMLS (1997 to present)

 Comprehensive Bibliography 1986Comprehensive Bibliography 1986--19961996
 Selden, Catherine Selden, Catherine 

Unified Medical Language System (UMLS): January 1986 Unified Medical Language System (UMLS): January 1986 
through December 1996 : 280 citations / prepared by through December 1996 : 280 citations / prepared by 
Catherine R. Selden, Betsy L. Humphreys. Catherine R. Selden, Betsy L. Humphreys. ---- Bethesda, Md. Bethesda, Md. 
(8600 Rockville Pike, Bethesda 20894) : U.S. Dept. of Health (8600 Rockville Pike, Bethesda 20894) : U.S. Dept. of Health 
and Human Services, Public Health Service, National and Human Services, Public Health Service, National 
Institutes of Health, National Library of Medicine, Reference Institutes of Health, National Library of Medicine, Reference 
Section ; Pittsburgh, PA : Sold by the Supt. of Docs., U.S. Section ; Pittsburgh, PA : Sold by the Supt. of Docs., U.S. 
G.P.O., 1997.G.P.O., 1997.
---- (Current bibliographies in medicine ; 96(Current bibliographies in medicine ; 96--8)8)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=search&term=(UMLS)+OR+(Unified+Medical+Language+System)+&db=PubMed&orig_db=PubMed&filters=on&pmfilter_DateRange_Field=Publication+Date&pmfilter_DateRange_MinYear=1997&pmfilter_DateRange_MinMonth=01&pmfilter_DateRange_MinDay=01&pmfilter_DateRange_MaxYear=2005
http://www.nlm.nih.gov/pubs/cbm/umlscbm.html
http://www.nlm.nih.gov/pubs/cbm/umlscbm.html
http://www.nlm.nih.gov/pubs/cbm/umlscbm.html
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UMLS Documentation and SupportUMLS Documentation and Support

 UMLS homepageUMLS homepage

 http://umlsinfo.nlm.nih.gov/http://umlsinfo.nlm.nih.gov/

 UMLSKS homepageUMLSKS homepage

 http://umlsks.nlm.nih.govhttp://umlsks.nlm.nih.gov

 UMLSUSERSUMLSUSERS--L L 

 subscribe to discussion listsubscribe to discussion list

 NLM Customer Service email: NLM Customer Service email: 

 custserv@nlm.nih.govcustserv@nlm.nih.gov

http://umlsinfo.nlm.nih.gov/
http://umlsks.nlm.nih.gov/
mailto:custserv@nlm.nih.gov
http://www.nlm.nih.gov/research/umls/UMLSDOC.HTML


ExploreExplore

 Register: sign the license agreementRegister: sign the license agreement

 Create UMLSKS accountCreate UMLSKS account

 Explore Knowledge SourcesExplore Knowledge Sources

 Download files or request DVDDownload files or request DVD

 Create subsets using MetamorphoSysCreate subsets using MetamorphoSys
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