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Welcome and Introductions

• Welcome and Introductions
– Instructors
– Class

• Schedule and Housekeeping
• Course Objectives



Instructors

Carolyn B. Tilley
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Library Operations (LO), National Library of Medicine 
email:  tilley@nlm.nih.gov
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Senior Librarian, MEDLARS Management Section (MMS), 
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(LO), National Library of Medicine 
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Class Introductions

• Who you are
• Where you work
• What you do
• Your interest in the UMLS
• UMLS experience



Schedule
10:00- 10:15 Welcome and Introductions

10:15-10:45 Unified Medical Language System (UMLS) Overview
10:45-11:45 Controlled Vocabularies and the UMLS
11:45-12:00 UMLS Metathesaurus

12:00- 1:00 LUNCH 

1:00- 2:00  UMLS Metathesaurus (continued)
2:00- 2:15 MetamorphoSys 
2:15- 2:30 UMLS Semantic Network
2:30- 2:45 UMLS SPECIALIST Lexicon and Lexical Tools
2:45- 3:00      UMLS Knowledge Source Server (UMLSKS)

3:00- 3:30    BREAK

3:30- 3:45 UMLS Applications
3:45- 4:15 Standards, HIPAA, and the Future
4:15- 4:30 What’s New with the UMLS
4:30- 5:00 Questions, Evaluation, Certificates



Course Objectives

To provide students with an understanding of:

• The structure and components of the Unified Medical 
Language System (UMLS)

• UMLS Knowledge Source Server (UMLSKS) 
resources 

• UMLS current uses and future potential
• Evaluation criteria for selecting controlled 

vocabularies
• The UMLS, HIPAA, and clinical vocabulary standards



Schedule
10:00- 10:15 Welcome and Introductions
10:15-10:45 Unified Medical Language System (UMLS) Overview
10:45-11:45 Controlled Vocabularies and the UMLS
11:45-12:00 UMLS Metathesaurus

12:00- 1:00 LUNCH 

1:00- 2:00  UMLS Metathesaurus (continued)
2:00- 2:15 MetamorphoSys 
2:15- 2:30 UMLS Semantic Network
2:30- 2:45 UMLS SPECIALIST Lexicon and Lexical Tools
2:45- 3:00      UMLS Knowledge Source Server (UMLSKS)

3:00- 3:30    BREAK

3:30- 3:45 UMLS Applications
3:45- 4:15 Standards, HIPAA, and the Future
4:15- 4:30 What’s New with the UMLS
4:30- 5:00 Questions, Evaluation, Certificates



Overview of Section 2: The Unified Medical 
Language System (UMLS)

• Background and purpose

• UMLS = Unified Medical Language System
-- consists of 3 Knowledge Sources

1. Metathesaurus
2. Semantic Network
3. SPECIALIST Lexicon and lexical programs

• Why librarians and information specialists should know 
about the UMLS



What is the UMLS?
Designed to help develop computer systems behave as if they 

“understand” the meaning of the language of biomedicine and health.
Unified Medical Language System (UMLS)

/ | \
1 2 3   

Metathesaurus Semantic Network SPECIALIST Lexicon

different names for broad groupings and dictionary of biomedical
same meaning from relationships terms and common words
vocabulary sources
gathered by meaning

machine-readable files machine-readable files machine-readable files

\ |                          /
Knowledge Sources (databases)



Genesis of the UMLS Project

The objective of this program. . .is to solve what is the
most fundamental barrier to the application of computers
in medicine; namely, the lack of a standard language in
medicine.  We will attempt to build that vocabulary, a 
language that will cross between the biomedical literature
and the observations on the patient, as well as the
educational applications in the school, a language which
allows those areas to be interrelated.

--Donald A. B. Lindberg, M.D., March 19, 1985
Hearings before House Committee on Appropriations,
99th Cong., 1st Session, Part 4B (857), 1985.



Supporting the IAIMS

“A unified medical language system will also contribute
greatly to the ultimate success of the Integrated Academic
Information Management Systems (IAIMS). It is inevitable
that the various IAIMS systems now under development 
will be hampered by the lack of such a language as they
attempt to integrate and link existing information resources
in the hospital, the classroom, the library, the administrative
center, and in remote networks and databases…”

--Donald A. B. Lindberg, M.D., March 19, 1985
Hearings before House Committee on Appropriations,
99th Cong., 1st Session, Part 4B (896-7), 1985.



UMLS Background and Purpose  
• 1986 UMLS began as NLM long-term research & 

development project

• 1990 first edition distributed; annual editions issued until 
quarterly distributions began in 2002

• UMLS purpose:  To enable the building of computer systems 
that act as if they “understand” the language of biomedicine 
and health. To that end, NLM produces and distributes the 
UMLS Knowledge Sources (databases) and associated 
software tools (programs) for use by system developers in 
building or enhancing electronic information systems.



UMLS Background  (cont.)

• UMLS correctly predicted information future. . .

and the time is right to build on UMLS accomplishments and make
more progress on informatics issues.

• UMLS Knowledge Sources are created for systems developers.

Significant intellectual effort and computing resources are required.

• Informed librarians and informaticians can and should be full players 
on development teams that use UMLS resources.



In the Beginning…

In 1986, to address the complex problem of relating user 
queries to biomedical information sources, NLM assembled an 
internal research group (original team):

Donald A.B. Lindberg, MD Daniel Masys, MD
Betsy L. Humphreys, MLS, AHIP          Richard P.C. Rogers, MD
Alexa T. McCray, Ph.D. Harold Schoolman, MD
William T. Hole, MD Peri Schuyler, MLS
Lawrence Kingsland III, Ph.D.



UMLS Research Groups and PIs*…

Institutions that have received one or more competitive contracts for
general UMLS research and development (1986-1997) early in the history
of the UMLS include:

Beth Israel Hospital, Charles Safran, MD
Brigham & Women's Hospital, Robert A. Greenes, MD, Ph.D. 
Carnegie-Mellon University, David A. Evans, Ph.D. 
Columbia University, James J. Cimino, MD 
Indiana University, Clement J. McDonald, MD 
Kaiser Permanente, Simon Cohn, MD, MPH 
Lexical Technology, Inc., Mark S. Tuttle 
Massachusetts General Hospital, G. Octo Barnett, MD 

continued...

*PI = Principal Investigator



UMLS Research Groups and PIs* 
(cont.)

Mayo Foundation, Christopher G. Chute, MD, Ph.D. 
Oregon Health Sciences University, William R. Hersh, MD 
University of California, San Francisco, Marsden S. Blois, MD, Ph.D. 
University of Pittsburgh, Randolph A. Miller, M.D., Gregory F. Cooper, MD, Ph.D., 

Henry J. Lowe, MD 
University of Utah, Homer R. Warner, MD, Ph.D. 
Yale School of Medicine, Perry L. Miller, MD, Ph.D. 

• Literally dozens of individuals from these and other institutions have made
substantial contributions to the UMLS project. 

• Many vocabulary producers have made their terminologies available.  

• NLM thanks them all for what has been and continues to be a gratifying and
productive association. 

*PI=Principal Investigator



Medical Librarians Have Received 
UMLS-related Funding …

• Harvard University Elizabeth Wu, MLS
• Georgetown University Medical Center    Naomi Broering, MLS
• University of Washington Sherrilynne Fuller, PhD

and Debra Ketchell, MLS
• University of Maryland, Baltimore Gary Freiburger, MLS
• Yale University Nancy Roderer, MLS
• Columbia-Presbyterian Medical Center    Anthony R. Aguirre, MLS
• NNLM-Pacific NW, Univ. Washington Denise P. Radow, MLS
• University of Pittsburgh Catherine Arnott Smith, MLS
• Apelon, Inc Stephanie Lipow, MLS
• MSD, Inc. Laura Roth, MLS

. . . and others



UMLS Approach

To build Knowledge Sources that can be used to overcome:

• Disparities in language of different users and in
different  information sources

e.g., TV, tv, television, telly, TV set

atrial fibrillation, auricular fibrillation, af

• Disparities in granularity and perspective

• Problems in mapping and aggregating



UMLS Uses

Information retrieval

Thesaurus construction

Natural language processing

Automated indexing

Electronic patient records



A few definitions . . .

meta, from Webster’s third definition:  “more 
comprehensive, transcending”

thesaurus – a dictionary of synonyms in a particular field

concept – in Webster’s something conceived in the 
mind, in the Metathesaurus the concept is the basic unit, 
each with its own distinct meaning; a concept includes 
various names that represent the same meaning; the 
concept is made up of information derived from the 
various source vocabularies.



A few definitions . . . (cont.)

semantic – meaning (semantics = study of meaning)

source vocabularies – the terminologies and thesauri, 
classifications, billing codes, full and partial; for some 
sources - sometimes only for relationships

lexicon – usually a collection of terms and definitions

ontology – organizing a certain subject or area, usually 
a hierarchical arrangement implied



UMLS Knowledge Sources

Metathesaurus
relationship tables consisting of concepts that include the various 
names representing the same meaning from many different source 
vocabularies including thesauri, coding systems, classifications, 
relationships, etc.

Semantic Network
135 Semantic Types and 54 semantic relationships

SPECIALIST Lexicon
and other lexical tools and records used in natural language 
processing

Information Sources Map (1991) discontinued in 1998



UMLS Metathesaurus

• 2004AA    1,020,866 concepts and 2.8 million terms

• Contains information about biomedical concepts from 
many controlled vocabularies, classifications, and other 
sources

• Preserves original content and adds new information

• Organized by concept or meaning











Semantic Network

• 135 Semantic Types provide a consistent categorization of 
all Metathesaurus concepts

For example: Disease or Syndrome
Body System
Clinical Drug

• 54 semantic relationships provide the links between the 
Semantic Types



2004 Semantic Types

SEE HANDOUT

A. Entity B. Event
1. Physical Object 1. Activity

1. Organism 1. Behavior
1. Plant 1. Social Behavior

1. Alga 2. Individual Behavior
2. Fungus 2. Daily or Recreational Activity
3. Virus 3. Occupational Activity

. . . . . .



SEE HANDOUT





SPECIALIST Lexicon

• General English lexicon of biomedical terms and common 
words

• Provides the lexical information needed for the SPECIALIST 
Natural Language Processing System

• Lexical entry for each word or term records syntactic (the way 
words are put together in phrases and sentences), 
morphological (usually includes inflection, derivation, and 
compounding), and orthographic (spelling) information







Lexical Tools

Lexical software programs, indexes, and databases are 
included with the UMLS that may be useful to developers.

• lexical variant generation (lvg) programs

• 3 indexes (a simple word index of all words in Metathesaurus strings, a  
normalized word index, and a normalized string index)

• several lexical databases
• derivational variants (e.g., aphasic/aphasia)
• closely related terms (hepatocellular/liver cells)
• spelling differences (e.g., color/colour)
• combining forms (e.g., heart/cardi(o))



Terms and Conditions
• Free, but requires a License Agreement for use of the Metathesaurus

• In the License Agreement, 5 different levels of source restrictions exist; each 
source is assigned a restriction level (0,1,2,3,4).  Many sources have 0 
restriction level.

• Annual User Report with feedback to NLM is required

• License Agreement number needed to access KSS; users can have multiple 
accounts using this number along with first and last name of the person who 
signed the license

• License Agreement for Metathesaurus is available in documentation and on 
the Web:  http://www.nlm.nih.gov/research/umls/license.html

• The Semantic Network, SPECIALIST Lexicon, and lexical tools are freely 
accessible on the Internet under “open” terms, which include appropriate 
acknowledgement for their use.

http://semanticnetwork.nlm.nih.gov/TermsAndConditions/
http://specialist.nlm.nih.gov/TermsAndConditions/



License restriction levels – 2004AA
Level 0 – 38.6% of concepts 

Basic license requirements, e.g., copyright statement and credits to NLM and producers 
of the vocabularies you use, no restriction except as part of your application

Level 1 – 2.3% of concepts
Basic, plus you must negotiate with producer to translate into another language

Level 2 – 0.7% of the concepts
Basic, plus you must negotiate with producer for use in the creation of health data

Level 3 – 36.8% of the concepts
Basic, plus you must negotiate with the producer for any production use.  Explicit 
prohibition against providing access via the Internet, even if it is research  

Level 4 – 21.7
Basic, but restricted to use and distribution in the U.S.

There may or may not be license fees associated with uses not covered by the UMLS 
license.

Read the License, including the Appendix!



UMLS Distribution
• Annual updates since 1990

-- quarterly updates began with Spring 2002

• Full UMLS available by downloading from the 
Knowledge Source Server, or through use of the 
Applications Program Interface (API).  Users may 
also use a browser like Netscape Navigator or MS 
Internet Explorer and search via basic or advanced 
search modes.  DVDs are also available .

• Knowledge Source Server (UMLSKS): 
http://umlsks.nlm.nih.gov



. . . and Why Do I Care?

UMLS products are potentially useful in local system development, e.g., 
to:

• identify appropriate terminologies) for local databases; create new 
vocabularies (DON’T – unless really necessary)

• re-use Metathesaurus content and structure, link to UMLS unique 
id’s

• interpret natural language or free text in information resources or user 
queries

• improve the thesaurus capabilities in commercial software products



. . . and Why Do I Care?  (cont.)

• The UMLS Metathesaurus can help you become an institutional “expert” 
on health vocabularies and coding systems, e.g.,

• The Metathesaurus contains coding systems and vocabularies 
designated as U.S. standards under the Administrative 
Simplification provisions of the Health Insurance Portability and 
Accountability Act of 1996 (HIPAA) and as target U.S. 
government-side standards by the Consolidated Health Informatics 
e-Gov initiative.   

• emerging standards for clinical data and for electronic public health 
reporting, particularly mappings between various terminologies 
(e.g., SNOMED CT – ICD9)

• The UMLS has influenced informatics research and  vocabulary and
knowledge representation theory

• I’m just curious



Schedule
10:00- 10:15 Welcome and Introductions
10:15-10:45 Unified Medical Language System (UMLS) Overview
10:45-11:45 Controlled Vocabularies and the UMLS

11:45-12:00 UMLS Metathesaurus

12:00- 1:00 LUNCH 

1:00- 2:00  UMLS Metathesaurus (continued)
2:00- 2:15 MetamorphoSys 
2:15- 2:30 UMLS Semantic Network
2:30- 2:45 UMLS SPECIALIST Lexicon and Lexical Tools
2:45- 3:00      UMLS Knowledge Source Server (UMLSKS)

3:00- 3:30    BREAK

3:30- 3:45 UMLS Applications
3:45- 4:15 Standards, HIPAA, and the Future
4:15- 4:30 What’s New with the UMLS
4:30- 5:00 Questions, Evaluation, Certificates



Controlled Vocabularies in the 
UMLS Metathesaurus

Over 100 controlled vocabularies and mappings

• Determine scope of Metathesaurus

• Source meanings, hierarchies preserved

• Relationships, Semantic Types added

• Growing understanding of useful characteristics of controlled 
vocabularies

• how to merge  
• how to maintain



What is a Controlled 
Vocabulary?

• Authority lists 
– Proper Names
– Organizations
– Approved terms

• Structured Sets 
– Classification
– Taxonomy
– Thesaurus 



What Controlled Vocabularies Do

• Group concepts by meaning 
• Establish a preferred term for each meaning
• Help users name and locate units of 

meaning
• Note relationships between terms
• Arrange terms in hierarchy



Standard Relationships 
in Controlled Vocabularies

• Terms
– PT: Preferred Terms
– SY: Synonyms 
– RT: Related Terms 
– ET: Entry Terms (synonyms or near)

• Hierarchical
– BT: Broader 
– NT: Narrower



Concept Information in the 
Metathesaurus

• Varies with the sources contributing to the concept
• May or may not include

– Name, Preferred Name
– Synonyms, Entry Terms, XR
– Hierarchy
– Definition
– Code 
– Unique Identifier



Adding and Maintaining 
Vocabularies in the UMLS

• Administration
– Licensing
– Timing and scheduling 

• Production
– Inversion
– Insertion 
– Editing
– QA 
– Release

• Standards



Why so Many Controlled 
Vocabularies in the UMLS?

• Types of information
• Levels of specificity
• Unique/new applications
• Organizational and political boundaries
• Naiveté
• Translations



Categories of Controlled 
Vocabularies in the UMLS

1) Indexing or synthesizing knowledge-based 
information

2) Classifying (generalizing) clinical data for 
billing/statistical reporting

3) Representing clinically specific data



Three Main Categories of Controlled 
Vocabularies in the UMLS

1) Indexing or synthesizing knowledge-based 
information
– Specific to

• Diseases
• Anatomy
• Substance abuse and addiction
• Research methodology

• Example – MeSH (Medical Subject Headings)



MeSH
• National Library of Medicine, 1960-

• Concepts (descriptors, subject headings)
– Descriptors (22,568 in 2004)    

• Heart                Diabetes Mellitus
– Qualifiers (83)  

• surgery, history, statistics
– Supplementary Concepts (137,000+) 

• basic red 46

• Contributed 528,639 strings to UMLS 
Metathesaurus version 2004AA



MeSH Descriptor Data

• Preferred Name  
• Unique Identifier
• Hierarchical tree number
• Entry Terms, See Also
• Definitions, History and Scope Notes



MeSH Annotated Alphabetic

Diagnosis, Computer-Assisted
E1.158+
GEN; prefer specifics; restrict to MeSH 
definition; IM; DF: DIAG COMPUTER 
ASSISTED
91(69); was DIAGNOSIS, COMPUTER 
ASSISTED 1969-90 (Prov 1969-72)
X    Computer-Assisted Diagnosis



http://www.nlm.nih.gov/mesh/MBrowser.html













Changes to MeSH 2000 
Data Structure

• More compatible with UMLS
• Descriptor = class of concepts
• Concept = class of synonymous terms
• Preferred concept name = MeSH Heading
• Facilitates maintenance
• Allows attributes at concept level



AIDS Dementia Complex. 

Under the old term-based system, AIDS Dementia 
Complex had six print entry terms: 

AIDS DEMENTIA COMPLEX 
HIV Dementia (equivalent) 
HIV-Associated Cognitive Motor Complex (equivalent) 
Dementia Complex, AIDS-Related (equivalent) 
HIV Encephalopathy (narrower) 
AIDS Encephalopathy (narrower) 
HIV-1-Associated Cognitive Motor Complex (related) 



AIDS DEMENTIA COMPLEX [Descriptor Class] 
Concept Class I - Preferred Concept 
Terms:

AIDS Dementia Complex (Preferred Term) 
HIV Dementia 
HIV-Associated Cognitive Motor Complex 
Dementia Complex, AIDS-Related 

Concept Class II - Subordinate Concept (narrower) 
Terms:

HIV Encephalopathy (Preferred Term) 
AIDS Encephalopathy 

Concept Class III - Subordinate Concept (related) 
Terms:

HIV-1-Associated Cognitive Motor Complex (Preferred Term) 



Three Main Categories of Controlled 
Vocabularies in the UMLS (cont.)

2) Classifying (generalizing) clinical data for 
billing/statistical reporting
– Diagnoses and procedures
– Diagnoses only
– Procedures only
– Nursing

Example – International Classification of Diseases 
(ICD)



International Classification of Diseases 
(ICD)

• First published 1893

• Used to report morbidity and mortality  

• 9th revision (ICD-9) developed by the World 
Health Organization (WHO) 

• 10th revision (ICD-10) already in use (not  yet in 
the US)



International Classification of Diseases, 9th

revision, Clinical Modifications (ICD-9-
CM)

• US National Center for Health Statistics
– Provide greater level of detail for US reporting  
– Designated as a HIPAA standard

• ICD-10-CM 
– under development
– will likely become HIPAA standard



ICD-9-CM   2
• Volume 3 –Procedures 

• In ICD-9 and ICD-9-CM

SAB  |TTY|Code| STR
ICD9CM|HT|285|Other and unspecified anemias

• In ICD-9-CM
• 'code at the leaf' i.e. only at the most detailed

SAB  |TTY|Code| STR
ICD9CM|PT|285.0|Sideroblastic anemia
ICD9CM|PT|285.1|Acute posthemorrhagic anemia
ICD9CM|HT|285.2|Anemia in chronic illness
ICD9CM|PT|285.8|Other specified anemias
ICD9CM|PT|285.22|Anemia in neoplastic disease
ICD9CM|PT|285.21|Anemia in end-stage renal disease 285.29|Anemia of 
ICD9CM|PT|other chronic illness 285.9|Anemia, unspecified|



ICD-9-CM Index to Diseases
Anthracosis (lung) (occupational) 500

lingua 529.3
Anthrax 022.9

with pneumonia 022.1 
colitis 022.2
cutaneous 022.0
gastrointestinal 022.2
pulmonary 022.1
respiratory 022.1
septicemia 022.3
specified manifestation NEC 022.8

Anthropoid pelvis 755.69





http://www.who.int/whosis/icd10/



ICD-10-CM draft
• Anthrax A22.9
• with pneumonia A22.1
• cerebral A22.8
• colitis A22.2
• cutaneous A22.0
• gastrointestinal A22.2
• inhalation A22.1
• intestinal A22.2
• meningitis A22.8
• pulmonary A22.1
• respiratory A22.1
• septicemia A22.7
• specified manifestation NEC A22.8



http://www.cdc.gov/nchs/icd9.htm



Three Main Categories of Controlled 
Vocabularies in the UMLS (cont.)

3) Representing clinically specific data
– “Comprehensive” clinical vocabularies
– Observations and tests
– Procedures
– Diagnoses/Clinical problems/signs and symptoms
– Drugs
– Medical devices
– Nursing

• Example – SNOMED CT



SNOMED
Systemized Nomenclature of Medicine

• Developed in 1975 by the College of 
American Pathologists (CAP) to describe 
pathologic findings

• Evolved into a multiaxial, controlled 
terminology to index the entire medical 
record



SNOMED International

• Published 1998  

• 164,000 strings in Metathesaurus

• SNMI98







SNOMED CT

• SNOMED Clinical Terms

• National license negotiated by NLM

• Jan. 2004 version included in the UMLS 
2004AA release, May 2004



http://www.snomed.org/



http://www.snomed.org/snomedct/documents/Jan04_release_print.pdf



SNOMED CT in the UMLS

• Released with 2004AA UMLS
• Includes active core SNOMED CT content 

– the mapping from SNOMED CT to ICD-9-CM   
– over 300,000 SNOMED CT concepts
– over 1,000,000 concept names



SNOMED CT in UMLS 2

• The principle of source transparency is 
always upheld in the Metathesaurus

– Original SNOMED CT representation is always 
preserved and 

– Can be retrieved or reconstructed from the 
Metathesaurus



RxNorm Project

• New UMLS source created by NLM

• 2 Semantic Normal Forms (SNFs) created as 
UMLS concepts for every clinical drug

– SNF Drug Component (SCDC)
• clinical drugs (active ingredient + strength + dose form)

– SNF Clinical Formulation (SCD)
• dose forms as administered



RxNorm 
• RxNorm clinical drug name reflects 

– active ingredients
– strengths
– dose form 

• RxNorm name should exist for every strength and dose of 
every combination of clinically significant ingredients 
available in the US 

• Each element of an RxNorm clinical drug name is also a 
separate RxNorm term related by formal criteria to the 
clinical drug name 



RxNorm 
• Normalized names include ingredients, strengths and dose forms

– Acetaminophen 500 MG Oral Tablet                          generic drug
– Acetaminophen 500 MG Oral Tablet [Tylenol]          branded drug 

• Generic and branded normalized forms are related to each other 
and to their components 
– Acetaminophen 500 MG Oral Tablet is related to 
– Acetaminophen 500 MG Oral Tablet [Tylenol]

• Both related to Acetaminophen, Acetaminophen 500 MG, and Oral Tablet

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

• linked to different names used in other vocabularies



RxNorm Relationships

• constitutes / consists_of
• between an SCD and an SCDC 

and between an SBD and an 
SBDC or SCDC

• contains / contained_in

• dose_form_of / has_dose_form
– between an SCD or SBD and  

DF 

• form_of / has_form
• between two INs, which may 

designate different salts of the 
same active ingredient 

– ingredient_of / has_ingredient
• between an IN and an SCDC or 

SCDF and between a BN and an 
SBDC or SBDF 

– isa / inverse_isa
• between an SCD and an SCDF 

and between an SBD and an 
SBDF 

– tradename_of / has_tradename
• between a BN and an IN, 

between an SBDC and an 
SCDC, between an SBD and an 
SCD, or between an SBDF and 
an SCDF 



RxNorm Graph



RxNorm Filter in 
MetamorphoSys

• Extracts only concepts that participate in the 
RxNorm graph of connections:
– RxNorm atoms, e.g., SCD 
– HL7 dose form atoms (TTY=DF), or 
– Semantic Type = Drug Delivery Device

• Default setting includes level 0 restricted sources 
and SNOMED CT



Why Not Combine Them Into One?

• One size does not fit all

• NLM supports coordination when possible

• Growing awareness of benefits of standardization 
where appropriate



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

Humphreys, Betsy L. and Peri L. Schuyler, “The Unified 
Medical Language System,”  in X, High- Performance 
Medical Libraries, p. 33.



Characteristics of a Good 
Controlled Vocabulary

• Cimino, James J.  Desiderata for Controlled 
Medical Vocabularies in the Twenty-First 
Century

• http://www.amia.org/cpri_hl7/cimino/sld001.htm



Cimino’s Desiderata #1
Content
• Terms are adequate to purpose in breadth 

and depth

• Formal methodology for adding new terms

• Structure must not limit size



Cimino’s Desiderata #2 

Concept Orientation
• Concept = basic unit of meaning
• One meaning per concept (non-vague)
• Only one meaning per concept (non-

ambiguous)
• Only one concept per meaning (non-

redundant)



Cimino’s Desiderata #3

Concept Permanence

• Old concepts (meanings) can’t be deleted

• Preferred names may evolve

• Strings and names may change or be deleted 
as long as meanings don’t change`



Cimino’s Desiderata #4

Non-Semantic Concept Identifiers

• Concept identifiers should be meaningless 
integers

• Not the name (may change)
• Not the hierarchical code

– concept may be reclassified
– code may run out of space



NLM's Advice on Unique Numbering of 
Concepts in Vocabularies and Classification 
Systems

• Assign a single unique identifier to each discrete concept 
in your system.

• Never change the unique identifier for a concept. 

• If a concept becomes outdated or no longer needed for any 
reason, flag it as obsolete but do not delete it or its unique 
identifier from the official version of the system.



Cimino’s Desiderata #5

Polyhierarchy
• Useful for “tree walking” (locating and 

grouping concepts)
• Single vs. vs polyhierarchy
• Ex: hepatorenal syndrome

– Liver disease
– Renal disease



Cimino’s Desiderata #6

Formal Definitions
• Structured and controlled definitions
• Expressed as relationships to other concepts 

in the vocabulary
– Hierarchical links 

• Can be machine manipulated



Cimino’s Desiderata #7

Reject NEC

• NEC = Not elsewhere classified

• Catchall concept lacks formal definition

• Vocabulary changes induce semantic drift

• NEC vs. NOC (not otherwise specified)



Cimino’s Desiderata #8 and #9

Multiple Granularities, Multiple 
Consistent Views
• Expand or collapse hierarchies, classes or 

concepts as needed

• Computerized systems facilitate display of 
multiple views or hierarchies

• Allow for shareable, multipurpose 
vocabularies



Cimino’s Desiderata #10

Representing Context

• Grammar to show usage
• Context-specific information
• Needed to support

– natural language processing
– automated decision support
– indexing
– clinical research



Cimino’s Desiderata #11

Graceful Evolution
• As knowledge grows, content and structure 

evolve
– New terms added
– Existing terms refined

• Precoordination
• Disambiguation
• Discovered redundancy

• Document changes



Evaluating a Controlled Vocabulary

Why was it developed?   What are its intended 
uses? 

What does it cover?

What is its structure? How is it maintained? 

How is it used?  



NLM Evaluation Criteria for Adding 
New Vocabularies to the UMLS

1. Who does the vocabulary serve? 

2. Is the vocabulary authoritative? 

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

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



NLM Evaluation Criteria (cont.)

5. What thesaurus characteristics and principles are used? 

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

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

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



UMLS Metathesaurus

• Concepts, terms, and attributes from many 
controlled vocabularies

• Scope determined by combined scope of 
source vocabularies

• New inter-source relationships, definitional 
information, use information



Mappings

• Link concepts between two or more specific 
vocabularies 

• May be
– Established by a source vocabulary

• SNOMED-ICD-03; LOINC®; ICD-10 (UK 
Edition); NIC; NOC; NANDA; PNDS

– Created by NLM for Metathesaurus`



Schedule
10:00 – 10:15 Welcome and Introductions
10:15 – 10:45 Unified Medical Language System (UMLS) Overview
10:45 – 11:45 Controlled Vocabularies and the UMLS

11:45 – 12:00 UMLS Metathesaurus

12:00 – 1:00 Lunch

1:00 – 2:00 UMLS Metathesaurus (continued)
2:00 – 2:15 MetamorphoSys
2:15 – 2:30 UMLS Semantic Network
2:30 – 2:45 UMLS SPECIALIST Lexicon and Lexical Tools
2:45 – 3:00 UMLS Knowledge Source Server (UMLSKS)

3:00 – 3:30 Break

3:30- 3:45 UMLS Applications
3:45- 4:15 Standards, HIPAA, and the Future
4:15- 4:30 What’s New with the UMLS
4:30- 5:00 Questions, Evaluation, Certificates



UMLS Metathesaurus

1. Vocabularies

2. Organization, Concepts, Relationships, Data

3. Making the Metathesaurus

4.   Customizing the Metathesaurus including use of
MetamorphoSys – making your own local,
customized copy of the Metathesaurus



UMLS Metathesaurus

• Built on merging different vocabularies

• Over 100 source vocabularies

• Preserves original content and adds new 
information

• Organized by concept or meaning



UMLS Source Vocabularies – Types of 
Metathesaurus Sources

Widely varying purposes, structures, properties, but all are 
in essence “sets of valid values” --

-Thesauri, e.g., MeSH
- Statistical Classifications, e.g., ICD-9, ICD-10, ICPC
- Billing Codes, e.g., CPT, CPT Spanish version, HCPCS
- Clinical Coding Systems, e.g., SNOMED, Read
- Nursing Vocabularies, e.g., NIC, NOC, OMAHA
- Alternative/Complementary Medicine: ALTLINK
- Drug Sources: Multum, Micromedex, VANDF
- Drug Regulatory, e.g., MedDRA
- Lists of controlled terms, e.g., COSTAR, HL7 values

All HIPAA code sets included, except NDC



Metathesaurus Source Vocabularies

APPENDIX TO THE UMLS LICENSE, SEE HANDOUT

AIR93  AI/RHEUM. Bethesda, (MD): National Library of Medicine, Lister 
Hill Center, 1993. 
Contact: May Cheh, Lister Hill Center, NLM; e-mail: cheh@nlm.nih.gov 
------------------------------------------------------------------------------------------
ALT2000  Alternative Billing Concepts (AltLink). Las Cruces (NM): 
Alternative Link LLC, 2000. 
CATEGORY 3 RESTRICTIONS APPLY 
------------------------------------------------------------------------------------------
Contact: Alternative Link LLC; 1065 Main Street, Bldg C; Las Cruces, NM 
88005; phone:
505-527-0636; http://www.alternativelink.com; e-mail: 
mail@alternativelink.com 
. . .



Source Vocabularies by Purpose

SEE HANDOUT

Classifying (generalizing) clinical data for billing/statistical reporting
(# denotes a National Standard designated by HIPAA regulation)

Diagnoses and procedures
International Classification of Diseases -ICD2002#

Diagnoses only
Diagnostic and Statistical Manual of Mental Disorders-DSM4
International Statistical Classification of Diseases and Related

Health Problems - ICD10
etc . . .



Organization by Concept
Atoms (AUIs) Strings (SUIs)            Terms (LUIs) Concept (CUIs)

synonyms/names       lexical variation        the meaning
A0027665 S0016668 L0004238 C0004238
Atrial Fibrillation         Atrial Fibrillation       Atrial Fibrillation Atrial Fibrillation
(from MSH) (preferred) (preferred) (preferred)

Atrial Fibrillations   Atrial Fibrillations
A0027668 S0016669 Auricular Fibrillation
Atrial Fibrillations        Atrial Fibrillations      Auricular Fibrillations
(from MSH)

A0027930 S0016899 L0004327
Auricular Fibrillation    Auricular Fibrillation  (synonym)
(from PSY) (preferred) Auricular Fibrillation

Auricular Fibrillations

A0027932 S001690
Auricular Fibrillations  Auricular Fibrillations
(from MSH) (plural variant)



















Multiple Meanings



Multiple Meanings - Cold
Concepts (CUIs) Terms (LUIs) Strings( SUIs) Atoms (AUIs)

C0009264 L0215040 S0288775 A0318651

cold temperature cold temperature cold temperature cold temperature

(from CSP)

L0009264 S0007170 A0016032

Cold<1> Cold<1> Cold <1>

Cold (from MTH)
S0026353 A0040712

Cold Cold

(from MSH)

C0009443 L0009443 S0026747 A0041261

Common Cold Common Cold Common Cold Common Cold

(from MSH)



Relationships
RELATIONSHIP                                                    DEFINITION
Relationships in the Metathesaurus come from the sources themselves or are created by the Metathesaurus 
editors to link concepts that would not otherwise be connected.

Broader (RB) Has a meaning which includes that of the concept. 
Narrower (RN) Has a meaning which is included in that of the concept. 
Other related (RO) Has a relationship other than synonymous, narrower, or broader
Like (RL) The two concepts are similar or "alike". In the previous editions of  the Metathesaurus, 

most relationships with this attribute linked MeSH supplementary concepts which are 
largely chemicals.  Many of the concepts linked by this relationship were synonymous 
and were combined into a single concept identifier.
Source-specific mappings from one vocabulary to another also have this relationship, 
along with the label for the relationship attribute of "mapped_to.".

RQ related and possibly synonymous
SY source asserted synonymy
Parent (PAR)           Is a parent in a hierarchy of a Metathesaurus source vocabulary
Child (CHD)            Is a child in a hierarchy of a Metathesaurus source vocabulary
Sibling (SIB) Shares a parent in a hierarchy in a Metathesaurus source  vocabulary.
AQ                         Is an allowed qualifier for a concept in a Metathesaurus source vocabulary.
QB Can be qualified by a concept in a Metathesaurus source vocabulary.



“Fruit” Hierarchies
REPRESENTATIVE HIERARCHICAL CONTEXTS FOR THE 
CONCEPT “FRUIT” ALCOHOL AND OTHER DRUG THESAURUS

technology, safety and accidents
technology, manufacturing, and agriculture
food product
beverage +
chocolate
dairy product +
fish, shellfish, other seafood
food product ingredient
fruits
grain, cereal +
junk food
meat, poultry, eggs +
nut, seed
pastry, sweets
vegetables
vitamin supplement



“Fruit” Hierarchies
CRISP THESAURUS
food science/technology

food
animal food
baby food
beverage +
dairy product +
fruit

tomato
grain +
meat
poultry product +
seafood
vegetable +



“Fruit” Hierarchies

MESH
Organisms (MeSH Category)

Plants
Plant Components

Fruit
Nuts
Plant Epidermis
Plant Roots +
Plant Shoots +
Pollen
Seeds



“Fruit” Hierarchies
MESH

Technology, Food and Beverages (MeSH Category)
Food and Beverages

Bread
Candy +
Cereals +
Condiments +
Crops, Agricultural +
Dairy Products +
Dietary Fats +
Dietary Fiber
Dietary Supplements
Eggs +
Flour
Food Additives +
Foods, Specialized +
Fruit

Citrus
Coconut

Honey
Meat +
Micronutrients
Molasses
Nuts +
Vegetables

Concept name bolded for readability.
Contexts drawn from the 2002 UMLS Metathesaurus.
+ Indicates has children not shown.



Establishing the “name” for a concept:  
precedence

• Precedence is determined from a computer algorithm 
that determines the preferred name for a concept

• Preferred name can change often so CUI is used to 
represent the “meaning” of the concept

• MTH/PN has highest precedence with MeSH being 
the highest precedence vocabulary source

• Users can change this with tools like MetamorphoSys 
provided with the UMLS



Order of Precedence Among Concept Names

The Metathesaurus PN names always receive the highest ranking within a concept.  
After that, the ranking  of Metathesaurus MM immediately precedes the highest ranking 
Source/Type of Name of the ambiguous string that caused it to be created. 
Also, please note that users are encouraged to change precedence to suit their own 
preferences. The Metathesaurus file MRRANK.RRF (MRRANK in ORF) contains this
information which can be used to change precedence to suit the user’s needs. 

Source Term Type

MTH PN
MSH MH
MSH TQ
MSH EP
MSH EN
MSH XQ
MSH NM
RXNORM SCD
...
NCBI Taxonomy SCN
VANDF CD
...



Concepts

• Concepts – basic unit of the Metathesaurus

• Each concept is a separate meaning.

• CUI – Concept Unique Identifier
• represents the meaning throughout history; called the “name that

never changes”

• Concepts contain atoms, strings, contexts, attributes, 
semantic types, and relationships



Data File Examples
Data is divided into 20-some different “MR” files; 
M=Metathesaurus,   R=Relational, and the 
.RRF extension = Rich Release Format

The CUI is the link between the data in the different MR files

Five important Metathesaurus files are:
MRCONSO.RRF  – Concepts, concept names, and

their sources
MRSTY.RRF – Semantic Types
MRREL.RRF – Relationships
MRSAT.RRF – Attributes
MRCXT.RRF  - Contexts



Concept Name Indexes

To assist system developers building applications retrieving strings with concept
names including specific words or groups of words, 3 indexes to the concept names
are provided.

Example concept name: Lung Diseases, Obstructive; Lung Diseases,
Obstructive; Obstructive Lung Disease, Obstructive Lung Diseases

Word Index disease, diseases, lung, obstructive

Normalized Word Index (English) disease, lung, obstructive
(normalization – break into words, lowercase, un-inflect, stop words stripped, base 
forms only so no plurals)

Normalized String Index (English) disease lung obstructive
(break into words, lowercase, un-inflect, sort words in alphabetic order, stop words
stripped, base forms only so no plurals) 



Concepts & Sources (MRCONSO.RRF)

CUI|LAT|TS|LUI|STT|SUI|ISRPREF|AUI|SAUI|SCUI|SDUI|SAB|
TTY|CODE|STR|SRL|SUPPRESS|CVF|

C0000052|ENG|S|L0006129|PF|S2069199|Y|A19545338||||MSH|
PM|D015061|Branching Enzyme, 1,4-alpha-Glucan|0|N||



Concepts & Sources (MRCONSO.RRF)

CUI – Concept Unique Identifier
LAT – Language of Term
TS – Term Status
LUI – Lexical Unique Identifier
STT – String Type
SUI – String Unique Identifier
ISPREF – Indicates whether AUI is preferred
AUI – Atom Unique Identifier
SAUI – Source asserted atom identifier
SCUI – Source asserted concept identifier
SDUI – Source asserted descriptor identifier
SAB – Source abbreviation
TTY – Term type in source
CODE – Unique 8identifier or code for string in source
STR – String
SRL – Source Restriction Level
SUPPRESS – Suppressible flag
CVF – Content view flag



Semantic Types (MRSTY.RRF)
Semantic Types come from the Semantic Network and are
used to categorize the concepts

Every concept must have at least one

CUI|TUI|STN|STY|ATUI|CVF|
C0000097|T109|A1.4.1.2.1|OrganicChemical|AT17685735||

CUI – Concept unique identifier
TUI – Type (semantic) unique identifier
STN – Semantic Type tree number
STY – Semantic Type
ATUI – Attribute unique identifier
CVF – Content view flag



Relationships (MRREL)

Relationships link concepts.  They can come from the sources themselves or editors
There are 11 types of relationships:

Broader  RB – has a broader relationship
Narrower  RN – has a narrower relationship
Related, Other  RO – has relationship other than synonymous, narrower, or broader
Related, Like  RL – the relationship is similar or “alike” (like)
RQ – related and possibly synonymous
SY – source asserted synonymy
Parent  PAR – has parent relationship in a Metathesaurus source vocabulary
Child  CHD – has sibling relationship in a Metathesaurus source vocabulary
Sibling  SIB – has sibling relationship in a Metathesaurus source vocabulary
AQ – is an Allowed Qualifier for the first concept in a Metathesaurus

source vocabulary
QB – can be Qualified By a concept in a Metathesaurus source vocabulary



Relationship Attributes (RELA)

These come from the Semantic Network

They help to further define a relationship between
Semantic Types

Examples include:
mapped_to, clinically_associated_with,

classified_as, is_a, part_of, result_of



Relationships (MRREL.RRF)

CUI|AUI1|STYPE1|REL|CUI2|AUI2|STYPE2|RELA|RUI|SRUI|
SAB|SL|RG|DIR|SUPRES|CVF|

C0000005|A0016459|RB|C0036775|A0115649||R01982973||
MSH|MSH|||N||



Relationships (MRREL.RRF)
CUI – Concept unique identifier for first concept
AUI1 – Unique identifier for first atom
STYPE1 – Source asserted type for first identifier
REL – Relationship of second concept to the first
CUI2 – Concept unique identifier for second concept
RELA – Relationship attribute (not required)
RUI – Unique identifier for relationship
SRUI – Source attributed relationship identifier
SAB – Source (vocabulary) abbreviation 
SL – Source (vocabulary) of the relationship label
RG – Relationship group
DIR – Source asserted directionality flag
SUPPRESS – Suppressible flag
CVF – Content view flag



Attributes (MRSAT)

Generic source attributes that do not fit into other categories

A list of all attributes are in the UMLS documentation in 
Section B.1.2

CUI|LUI|SUI|AUI|CODE|ATUI|SATUI|ATN|
SAB|ATV|SUPRESS|CVF|

C0000005|L0000005|S0007492|A0016459|
D012711|AT15278131||DID|MSH|
D012711|N||



Attributes (MRSAT.RRF)

CUI – Concept unique identifier
LUI – Lexical unique identifier
SUI – String unique identifier
UI – Source asserted or Metathesaurus unique identifier
STYPE – Source asserted type for the identifier
CODE – Unique identifier or code for string in source
ATUI – Unique identifier for attribute
SATUI – Source asserted attribute identifier
ATN – Attribute name
SAB – Source vocabulary abbreviation for source of attribute
ATV – Attribute value
SUPPRESS – Suppressible flag
CVF – Content view flag



Contexts (MRCXT.RRF)

• Hierarchies or classifications from vocabulary sources

• Represented as relationships in MRCXT.RRF

• Editors use the context provided by the source 
vocabularies to help determine meaning

• Relationships include:
• Parent (PAR), Child (CHD), Sibling (SIB),
• And Ancestors (ANC) and CCP for concept



Contexts (MRCXT.RRF)

CUI|SUI|AUI|SAB|CODE|CXN|CXL|RNK|CXS|CUI2|AUI2|HCD
|RELA|XC|CVF|

C000052|S0575717|A0630731|SNMI|
F-687A0|1|ANC|4|ENZYMES|C0014442|A0691788|||||



Contexts (MRCXT.RRF)

CUI – Concept unique identifier
SUI – String unique identifier for string in context
AUI – Atom unique identifier
SAB – Source (vocabulary) abbreviation
CODE – Unique identifier or code for string in source
CXN – ConteXt number
CXL – Context member label, e.g., PAR, CHD, ANC
RANK – For ANCs (ancestors), the rank of the ancestors
CXS – Context member string
CUI2 – Concept unique identifier of context member
AUI2 – Unique identifier for second atom
HCD – Hierarchical number or code of context member
RELA – Relationship attribute
XC – Plus sign indicates if the concept has children
CVF – Content view flag



Making the Metathesaurus

• NLM acquires rights to incorporate a vocabulary

• Rights include permission to represent the vocabulary in the 
particular form and to distribute to UMLS licensees

• Restriction level established

• Apelon, Inc. -formerly Lexical Technology, Inc.

• provides backend support for Metathesaurus database, produces UMLS 
product, created editing system (MEME-4) used, performs source 
insertions and programming



Making the Metathesaurus (cont.)

• Machine-readable vocabulary converted in a “normal” or 
canonical form (meta.src).

• This “inversion” process requires consideration of how the 
source is representing its meanings and attempts to make all of 
this explicit.

• Terms from different sources lexically similar to each other or 
which appear to be semantically identical to Metathesaurus 
concepts are brought together (merged) as proposed 
synonyms.

• Results reviewed by editors; additional relationships and 
semantic types added if necessary.



Metathesaurus Resources for Further 
Information

UMLS documentation
http://www.nlm.nih.gov/research/umls/UMLSDOC.HTML

Printed copy sent to licensees

Public Web site “UMLSINFO” open to everyone (no license)
http://umlinfo.nlm.nih.gov

UMLS Knowledge Source Server
http://umlsks.nlm.nih.gov

UMLS-users Listserv – see instructions in documentation

e-mail: custserve@nlm.nih.gov



Schedule
10:00 – 10:15 Welcome and Introductions
10:15 – 10:45 Unified Medical Language System (UMLS) Overview
10:45 – 11:45 Controlled Vocabularies and the UMLS

12:00 – 1:00 LUNCH

1:00 – 2:00 UMLS Metathesaurus (continued)

2:00 – 2:15 MetamorphoSys

2:15 – 2:30 UMLS Semantic Network
2:30 – 2:45 UMLS SPECIALIST Lexicon and Lexical Tools
2:45 – 3:00 UMLS Knowledge Source Server (UMLSKS)

3:15- 3:30         BREAK

3:30- 3:45 UMLS Applications
3:45- 4:15 Standards, HIPAA, and the Future
4:15- 4:30 What’s New with the UMLS
4:30- 5:00 Questions, Evaluation, Certificates



MetamorphoSys

What is it?

Why use it?

How to use it.



What is MetamorphoSys?
• A tool distributed with the UMLS for use with the 

Knowledge Sources.  

• Multi-platform Java software

• Creates a local, customized version of the 
Metathesaurus for the user

• The installation and customization wizard for the 
2004AA release

Installer and for sub-setting
Ability to output in original MR files format



Why Customize?  3 Basic Reasons

• Because nobody needs or wants all of it

extraneous vs. pernicious concepts, strings,
relationships

• Because you don’t have the licenses required for 
operational use of all source vocabularies

• Because the default “preferred name” is not best for your 
applications



Possibly Extraneous, e.g.,

• Terms in languages other than English

• Redundant minor variations

• Procedure codes, when your application is focused on 
problems



Possibly Pernicious, e.g.,

• Terms that lack face validity

• Abbreviations and short forms

• Other less than beautiful “suppressible” terms 

• Relationships that reflect an alien or unhelpful “world 
view”











Why use MetamorphoSys?

• To exclude vocabularies as required by the UMLS  License 
Agreement

Default action is to select only those vocabularies that have additional 
restrictions (level 0)

• To remove terminology that may not fit a particular view or 
application

For example, one may want to remove LOINC terms for a natural 
language processing application

• To alter the default “preferred name” precedence and control 
suppressibility of source term types



Why use MetamorphoSys (cont.)

• To remove certain strings or relationships

For example, you might decide that the 
relationships from the CCPSS source are not 
needed in your application due to the nature of the 
relationships and the number that exist



License Restriction Levels – 2004AA
Level 0 – 38.6% of concepts 

Basic license requirements, e.g., copyright statement and credits to NLM and producers 
of the vocabularies you use, no restriction except as part of your application

Level 1 – 2.3% of concepts
Basic, plus you must negotiate with producer to translate into another language

Level 2 – 0.7% of the concepts
Basic, plus you must negotiate with producer for use in the creation of health data

Level 3 – 36.8% of the concepts
Basic, plus you must negotiate with the producer for any production use.  Explicit 
prohibition against providing access via the Internet, even if it is research 

Level 4 – 21.7%
Basic, but restricted to use and distribution in the U.S.

There may or may not be license fees associated with uses not covered by the UMLS 
license.

Read the License, including the Appendix!



Customization is Critical

But it requires a clear understanding of:

– Characteristics of relevant UMLS source vocabularies
You can explore these via the KSS

– Your functional requirements

– Your license arrangements   …  and technical expertise

Therefore, it is usually a team sport!



Machine Requirements

A reasonable fast CPU – 1 GHz or higher

1 GB RAM recommended, preferably more

6x (or better) DVD drive

At least 20 GB free disc space

Can run on Sun Solaris, Windows XP, ME, and 2000, and 
Mac OS 10.2.  Currently working on Linux version.



Graphical User Interface
Simple to use

allows users to make changes and save the changes for later use
without having to edit a config file

Screens and tabs will lead you through the process of installing all the
UMLS Knowledge Sources and customizing the Metathesaurus.

Welcome screen: Install UMLS or Customize my subset

Select default subset:
Level 0 – contains terminologies for which no separate,
additional licenses are necessary

Level 0 + SNOMED CT – contains all level 0 (no additional 
licenses) and SNOMED CT

Note: Non-U.S. users need separate license for SNOMED CT
RxNorm subset – contains RxNorm concepts in level 0 sources

Everything in this subset is present in the other two subsets.



Graphical User Interface Components

Five basic Option tabs
Input Options
Output Options
Source List
Precedence
Suppressibility



How MetamorphoSys Works

What it does: removes all information from MR* files that is 
supplied by the excluded vocabularies

- includes atoms, strings, relationships, attributes, 
mappings, etc.

- can make additional changes like adding source term
suppressibility and altering precedence

What are the results: a full local Metathesaurus, including 
all the MR* files, containing information that matches what 
the user requested



RxNorm Filter Tab



Install UMLS screen







Input Options Tab



Output Options Tab



Source List Tab



Precedence Tab



Running MetamorphoSys

Once configuration is defined, a simple file selection starts 
the sub-setting

-- under the Done Menu – Begin subset

Before sub-setting begins, user is asked if they want the 
current config file (with all changes) to be saved

-- allows users to save changes for future runs of 
MetamorphoSys



Log File



Schedule
10:00- 10:15 Welcome and Introductions
10:15-10:45 Unified Medical Language System (UMLS) Overview
10:45-11:45 Controlled Vocabularies and the UMLS
11:45-12:00 UMLS Metathesaurus

12:00- 1:00 LUNCH 
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2:00- 2:15 MetamorphoSys 

2:15- 2:30 UMLS Semantic Network

2:30- 2:45 UMLS SPECIALIST Lexicon and Lexical Tools
2:45- 3:00 UMLS Knowledge Source Server (UMLSKS)

3:00- 3:30    BREAK

3:30- 3:45 UMLS Applications
3:45- 4:15 Standards, HIPAA, and the Future
4:15- 4:30 What’s New with the UMLS
4:30- 5:00 Questions, Evaluation, Certificates



Semantic Network

• 135 Semantic Types 
– Broad subject categories

• 54 Semantic Relationships
– Links between categories 

• Together
– Form the structure of the semantic network
– Broadly categorize the biomedical domain



135 Semantic Types

• Broad subject categories 

• Represent the biomedical domain

• Arrangement
– 2 main categories

• Entity    
• Event

– Hierarchy



Assigning Semantic Types

• Each concept in the Metathesaurus is 
assigned at least one Semantic Type

• Semantic Type is assigned at the most 
specific level     



54 Semantic Relationships

• Represent useful relationships that hold 
between Semantic Types 

• Divided into 2 main categories
– “isa”
– “associated with”



ISA = IS A

• Primary link of Semantic Network

• Establishes the hierarchy of Semantic 
Types within the Semantic Network





Antibiotic Disease or
Syndrome

treats



Antibiotic Disease or
Syndrome

Causes

Complicates

Affects

Diagnoses

Treats

Prevents













Associated_with

5 major categories of non-hierarchical relations:

• physically related to
• spatially related to
• temporally related to
• functionally related to
• conceptually related to





Semantic Network homepage: http://semanticnetwork.nlm.nih.gov/





Semantic Types (MRSTY)

• Every concept must have at least one

• Example: 
– C0221233|T184|Sign or Symptom|

• CUI|TUI|STY
– CUI – Concept Unique Identifier
– TUI - Semantic Type Unique Identifier
– STY – Semantic Type



Semantic Type Record Data

• Each Semantic Type record contains:
– Unique identifier
– Tree number indicating its position in an 

`isa' hierarchy
– Definition
– Example
– Its immediate parent and children



Sample Semantic Type Unit Record

• UI:  T100
• STY: Age Group 
• STN: A2.9.4
• DEF: An individual or individuals classified 

according to their age. 
• EX: Adult; Infant, Premature; Adolescents; 

Aged, 80 and over 
• HL:  {isa} Group



Semantic Relation Record Data

• Each Semantic Network record contains
– Unique identifier
– Semantic Relation name
– Abbreviation
– Definition
– Example
– Inverse



Sample Semantic Relation
Unit Record

• UI:  T173
• RL:  adjacent_to 
• ABR: AD 
• RIN: adjacent_to 
• RTN: R2.2 
• DEF: Close to, near or abutting another 

physical unit with no other structure of the 
same kind intervening. This includes adjoins, 
abuts, is contiguous to, is juxtaposed, and is 
close to. 

• HL:  {isa} spatially_related_to



Semantic Relation Record 
ASCII Example

RL|T156|indicates|R3.7|Gives evidence 
for the presence at some time of an 
entity or process.||||IN|indicated_by|







UMLS Semantic Groups

• 15 Semantic Groups
– Smaller set of categories (135 : 15)
– Broader, coarser groupings
– Partition 99.5% of UMLS Metathesaurus concepts

• Used for:
– Word sense disambiguation
– Profiling, analyzing vocabularies
– Display in Semantic Navigator



Semantic Groups

• Activities and 
Behavior

• Anatomy
• Chemicals & Drugs
• Concepts & Ideas
• Devices
• Disorders
• Genes & Molecular 

Sequences

• Geographic Areas
• Living Beings
• Objects
• Occupations
• Organizations
• Phenomena
• Physiology
• Procedures



Semantic Groups

• ACTI|Activities & Behaviors|T053|Behavior
• ANAT|Anatomy|T024|Tissue
• CHEM|Chemicals & Drugs|T195|Antibiotic
• CONC|Concepts & Ideas|T170|Intellectual 

Product
• DEVI|Devices|T074|Medical Device
• DISO|Disorders|T047|Disease or Syndrome





Semantic Navigator



Semantic Network

• 135 Semantic Types  
• Broad categories (nodes)
• 54 Semantic Relationships

– Links between categories 

• Together
– Form the structure of the semantic network
– Broadly categorize the biomedical domain



Schedule
10:00-10:15 Welcome and Introductions
10:15-10:45 Unified Medical Language System (UMLS) Overview
10:45-11:45 Controlled Vocabularies and the UMLS
11:45-12:00 UMLS Metathesaurus

12:00- 1:00 LUNCH 

1:00- 2:00  UMLS Metathesaurus (continued)
2:00- 2:15 MetamorphoSys 
2:15- 2:30 UMLS Semantic Network

2:30- 2:45 UMLS SPECIALIST Lexicon and Lexical Tools

2:45- 3:00       UMLS Knowledge Source Server (UMLSKS)

3:00- 3:30    BREAK

3:30- 3:45 UMLS Applications
3:45- 4:15 Standards, HIPAA, and the Future
4:15- 4:30 What’s New with the UMLS
4:30- 5:00 Questions, Evaluation, Certificates



SPECIALIST Lexicon and 
Lexical Tools

• Syntactic lexicon of biomedical and general 
English words

• Lexical tools (programs) to process words, 
terms and strings and generate indexes

• Developed to support natural language 
processing applications at NLM



SPECIALIST

• Experimental natural language processing (NLP) 
system 

• Developed for the biomedical domain

• Based on major components of natural language: 
lexicon, morphology, syntax, and semantics. 

• Relies on linguistic and domain information in the 
UMLS knowledge sources



SPECIALIST Lexicon

• English words 
– 20,000   (initial) test set from MEDLINE abstracts
– 10,000   American Heritage Dictionary frequency list
– 2,000  Longman's Dictionary of Contemporary  English

– verbs and adjectives identified by heuristics

• Biomedical terms in the Metathesaurus



Lexicon Growth



SPECIALIST Lexicon
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Lexical Entries

• Base Form
• Syntax 

– Noun, verb, adjective complementation 
• Morphology

– Inflection, Derivation
• Orthography

– Spelling variants



SPECIALIST Lexicon Unit Records

{base=Kaposi's sarcoma
spelling_variant=Kaposi sarcoma
entry=E0003576

cat=noun
variants=uncount
variants=reg
variants=glreg}

{base=aspirate
entry=E0010803

cat=verb
variants=reg
tran=np

nominalization=aspiration|noun|E0010804}



Noun Variants

• Kaposi’s sarcoma
• Kaposi’s sarcomas
• Kaposi’s sarcomata
• Kaposi sarcoma
• Kaposi sarcomas
• Kaposi sarcomata

{base=Kaposi's sarcoma
spelling_variant=Kaposi 
sarcoma
entry=E0003576

cat=noun
variants=uncount
variants=reg
variants=glreg}



Orthography

• spelling variations
– Down’s Syndrome
– Down’s syndrome
– Down syndrome

• British-American spellings
– centre – center
– foetus – fetus
– ise -ize















Lexical Variant Generator 
Package

• 3 primary programs
– Normalizer (norm)
– Word index generator (wordInd)
– Lexical variant generator (LVG)

• Set of ancillary programs for normalization
• Java



Normalization (norm)

• Abstracts away
– Case
– Punctuation
– word order
– possessive forms
– inflectional variation

• Generates strings in Metathesaurus 
normalized string index (MRXNS)



Normalization
• Hodgkin Disease
• HODGKINS DISEASE
• Hodgkin's Disease
• Disease, Hodgkin's
• HODGKIN'S DISEASE
• Hodgkin's disease
• Hodgkins Disease
• Hodgkin's disease NOS
• Hodgkin's disease, NOS
• Disease, Hodgkins
• Diseases, Hodgkins
• Hodgkins Diseases
• Hodgkins disease
• hodgkin's disease
• Disease;Hodgkins
• Disease, Hodgkin

• Disease hodgkin



Word Index Generator (wordInd)

• Breaks up strings into list of lowercased words
– Removes spaces and punctuation

• Example:  Heart Disease, Acute
– Heart
– Disease
– Acute 

• Produces Metathesaurus word indexes (MRXW)



Lexical Variant Generation (LVG)

• Generates lexical variants 

• Flow commands can be combined by users 
to abstract away: 
– Inflections and conjugations
– Word order in multi-word terms
– Alphabetic case variants

• Norm is a predefined set of LVG commands



Ancillary Data Bases

• Synonymy (sm.db)
– fununcular|adj|boil|noun
– genicular|adj|knee|noun
– lazar|adj|leprosy|noun

• Neoclassical compounds (nc.db)
• abdomin(o)|abdomen|root
• ab|away from|prefix
• acanth(o)|prickle|root
• ad|towards|prefix
• sis|condition|terminal
• stomy|surgical opening|terminal



Greco-latin Regular Nouns



String Properties

• Not all Metathesaurus terms suitable for NLP 
applications

• 65 string properties (number of words, 
presence of non-alphaumeric characters) 
identified and tested as predictors

• file = MRNLP



Semantic Network Homepage
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UMLS Knowledge Source 
Server (UMLSKS)

• Web based interface to UMLS 

• Access from UMLS home page at 
http://www.nlm.nih.gov/research/umls/

• Access to UMLS data
– Download subsets
– Embed access to server in local applications
– Immediate access to new versions, documentation



























String Matching Criteria

• Normalized string
• Normalized word
• Approximate word
• Word
• Left truncation
• Right truncation
• Exact match



Approximate Matching

• Retrieves rank-ordered list of up to 20 
matching or closely related concepts

• Useful when the input term is not found 

• Uses lexically based approximate matching 
routines
– not strictly string or word-based search
– take into account synonymy and other lexically-

based techniques to retrieve the "best" matches

















































UMLS Distribution
• Annual updates since 1990

-- quarterly updates began with Spring 2002

• Available for download from the Knowledge Source 
Server or through use of the Applications Program 
Interface (API).  

• Available on DVD by request

• Knowledge Source Server (UMLSKS): 
http://umlsks.nlm.nih.gov



Getting Started

• Explore UMLS homepage
• Submit license agreement
• Access UMLS knowledge sources via the 

NLM website (UMLSKS)
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UMLS–MeSH Mapping File

• Every Metathesaurus synonym to MeSH term

• Edited to exclude “bad” maps and restricted 
vocabulary (using MetamorphoSys)

• File format is synonym|MeSH preferred name



Mapping Problems

• Multiple meanings
– COLD - Chronic Obstructive Lung Disease
– Cold - cold environment
– Cold - common cold
– ER – Endoplasmic Reticulum
– ER – Emergency Room 

• Additional mappings needed
– Cancers - neoplasms



http://medlineplus.gov/



http://www.ncbi.nih.gov/entrez/query.fcgi



http://gateway.nlm.nih.gov





http://clinicaltrials.gov/





http://ii.nlm.nih.gov/



Published Literature

• NLM bibliography 1986-1996  (various media)
http://www.nlm.nih.gov/pubs/cbm/umlscbm.html

• NLM bibliography 1997 – present
Use search feature from UMLS Web page

(conducts a PubMed search)
http://www.nlm.nih.gov/research/umls/learning_resources.html

• Reflects wide range of research and some 
commercial applications



Research Applications

• Annual reports
• Listserver messages
• Literature

– Significant part of medical informatics research
– NLM major funding source for medical 

informatics research



UMLS APPLICATIONS:  FROM THE LISTSERV

… we (group of 4 students) had developed a powerful search 
engine which searches for pathology images on the web. The 
search engine would not have been very accurate and efficient 
without the use of UMLS. Essentially, what we did was get the 
synonyms of any word typed by the user using the UMLS and 
search on all the synonyms.

All the Synonyms in UMLS have the same CUI number...what 
we did was using a program extracted the CUI and the 
synonyms from the original UMLS file and stored it in MySQL 
database and used the database for searching. This made the 
searches very fast. As we had used Java, JSP and My SQL 
which are free, we incurred no cost for the project.

I would be happy to provide further details if interested...



Commercial Products

• Distributed Terminology System 
(Apelon)
– Enhances UMLS Metathesaurus with 

additional content
– Delivers content in relational databases  

http://www.apelon.com/products/products.htm



Apelon Browser
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Why Standardized Health Data Are 
Desirable

• More efficient to process

• Unambiguous to different health care professionals, 
institutions, patients

• Able to trigger automated reminders/alerts

• Easier to link to knowledge-based information

• Comparable and therefore useful in quality assessment and 
research



Barriers to Standardized Health Data 
(especially clinical data)

• Lack of interest among system buyers

• Competing candidates and no “perfect” candidate, especially in 
vocabulary area

• Presumed increased costs of data creation

• No hard data on value of vocabulary standardization, e.g., for 
which data elements is there a real payoff?



Types of Health Data

• Clinical data
– e.g., lab test results, problems, diagnoses, history and 

physical

• Administrative health data
– e.g., health insurance claims, billing, ordering

• Public health data
– e.g., disease surveillance, immunization rates, 

environmental monitoring, health services research



Categories of Standards
• Transactions – sets of data elements transmitted for a particular 

purpose
– e.g., lab test order, health insurance claim, interlibrary loan request

• Valid values – range of permitted values for a particular data 
element
– e.g., ICD code for discharge diagnosis, provider ID, MeSH descriptor for article 

indexed in MEDLINE

• Descriptions of entities – the complete set of data elements that 
describes something of interest
– e.g., catalog record for a book, patient record?

• Information models – formal description of the various entities 
important in an information system and the possible relationships 
among them



Health Insurance Portability and 
Accountability Act of 1996: Title II, Subtitle 

F: Administrative Simplification

• Establish Uniform National Standards for Electronic 
Health Transactions

• Propose Privacy Legislation to Congress

• Advise Congress on Any Necessary Federal Action to 
Promote Complete Electronic Medical Records



HIPAA: Administrative Simplification

• Focused on transactions and valid values for 
administrative health data, but has impact on 
clinical and public health data

• Stems from previous health care reform debate 
and even earlier emphasis on cutting 
administrative overhead



Purpose of Administrative 
Simplification

• Improve the efficiency and effectiveness of the 
health care system, by standardizing the electronic 
transmission of certain administrative and 
financial transactions

• Protect the security and privacy of health 
information



Overview of Provisions
• Secretary of HHS must adopt standards for electronic health care

transactions, code sets, unique health identifiers, security, and privacy

• All health plans, clearinghouses, and those providers who choose to conduct 
these transactions electronically are required to implement these standards

• Supersedes most contrary provisions of state laws

• Expands the scope and membership of the National Committee on Vital and 
Health Statistics

• Prescribes civil and criminal penalties for failure to use standards and for 
wrongful disclosure of confidential information



Translates to Various Rules and 
Regulations

• Transactions and Code 
Sets

• Privacy
• Security 
• Claims Attachments
• Electronic Signature

• Transaction for First 
Report of Injury

• Unique Identifiers:
– Employers
– Health Care Provider
– Health Plan
– Individuals



What Health Care Transactions 
Use the Standards?

• Health care claims or equivalent encounter information
• Health care payment and remittance advice
• Coordination of benefits
• Health care claim status
• Enrollment and dis-enrollment in a health plan
• Eligibility for a health plan
• Health plan premium payments
• Referral certification and authorization
• First report of injury
• Health claims attachments
• Other transactions that the Secretary may prescribe by regulation



Standards for Transactions

• ANSI ASC X12N standards, Version 4010
Covers everything except retail pharmacy transactions.

• NCPDP
For retail pharmacy transactions.



Standards for Medical Data Code Sets
• ICD-9-CM, Volumes 1 and 2 for:

– Diseases
– Injuries
– Impairments
– Other health problems and their 

manifestations
– Causes of injury, disease, impairment, or 

other health problems.
• ICD-9-CM, Volume 3 for:

– Prevention
– Diagnosis
– Treatment
– Management

• National Drug Codes for retail 
pharmacists:

– Drugs
– Biologics

• ADA’s Codes on Dental Procedures 
and Nomenclature:

– dental services
• HCPCS and CPT-4 for:

– Physician services
– Physical and occupational therapy 

services
– Radiologic procedures
– Clinical laboratory tests
– Other medical diagnostic procedures
– Hearing and vision services
– Transportation services including 

ambulance
• HCPCS for:

– Medical supplies
– Orthotic and prosthetic devices
– Durable medical equipment



How Were Standards Chosen?

• HHS identified guiding principles
– Published in regulation

• Inventory of standards developed by ANSI Health 
Informatics Standards Board

• Teams evaluated available standards against guiding 
principles

• Advice sought from:
– National Committee on Vital and Health Statistics (NCVHS)
– Designated Standard Maintenance Organizations (DSMO)
– Public meetings



Modifications and Revisions
• Regulations written for a point in time, everyone expects 

they will change

• Legislation incorporates provisions for change

• One modification and one revision have been finalized for 
transaction and code set standard

• Modification to Privacy regulation also finalized



Possible HIPAA Code Set Changes 
Currently Under Discussion

• Replacement of ICD-9-CM vol. 1 and 2 with ICD-
10-CM

• Replacement of ICD-9-CM vol. 3 with ICD-10-
PCS

• Adoption of a single procedural classification code 
(ICD-10-PCS or CPT or ?)



http://ncvhs.hhs.gov



Moving to Clinical Vocabulary 
Standards

• Bulk of vocabulary “creation” is done
• Need a workable strategy for:

– choosing the base set of vocabularies
– supporting maintenance of that set
– promoting use - BEFORE mandating use
– building a feed-back loop between users 

and vocabulary producers



Guidance for Choosing Standards

• NCVHS, IOM, etc. independently set forth similar 
guidance on choosing vocabularies for clinical 
standards.  They called for:

• “HIPAA-like” process for choosing U.S. clinical 
standards (messages, vocabulary, etc.)

• Federal guidance, not regulation

• Federal agencies as early adopters

• Federal support of clinical vocabularies



Choices to Date
• CDC set forth standards for reporting public health data in the National Electronic 

Disease Surveillance System (NEDSS) in February, 2002.  
[http://www.cdc.gov/cic/functions-specs/]

• NCVHS issued first PMRI recommendations for clinical transaction standards in 
February, 2002. [http://ncvhs.hhs.gov/reptrecs.htm]; second set of recommendations 
made November 2003 for core clinical data: SNOMED, Lab Loinc, and Rederal drug 
information sources (including RxNorm).

• Cross agency eGov project on Consolidated Health Informatics (CHI) was convened 
in 2002. [http://www.whitehouse.gov/omb/egov/gtob/health_informatics.htm]

• FDA has made several international agreements to use and support MedDRA and the 
Global Medical Device Nomenclature (GMDN) [http://www.fda.gov/]



Supporting Maintenance

•• 1999 1999 –– began Federal contract support for LOINCbegan Federal contract support for LOINC

•• 20032003–– License for USLicense for US--wide arrangement for SNOMED CT wide arrangement for SNOMED CT 
(in 2004Aa UMLS release)(in 2004Aa UMLS release)

•• 2001 2001 –– began NLM/DVA/FDA development of RxNormbegan NLM/DVA/FDA development of RxNorm



Consolidated Health Informatics



Consolidated Health Informatics

•• Adopting health information interoperability standards (health vAdopting health information interoperability standards (health vocabulary and ocabulary and 
messaging) to enable Federal health enterprise agencies to “speamessaging) to enable Federal health enterprise agencies to “speak the same k the same 
language”language”

•• March 21, 2003 standards (HL7, NDCCP, IEEE1073, DICOM, LOINC)March 21, 2003 standards (HL7, NDCCP, IEEE1073, DICOM, LOINC)
•• May 6, 2004 electronic exchange standards announcedMay 6, 2004 electronic exchange standards announced
HL7 for demographic informationHL7 for demographic information
SNOMED CT for laboratory result contents, nonSNOMED CT for laboratory result contents, non--lab interventions and procedures, lab interventions and procedures, 

anatomy, diagnosis and problems, and nursinganatomy, diagnosis and problems, and nursing
LOINC for lab test ordersLOINC for lab test orders
HIPAA transactions and code sets for billing or administrative fHIPAA transactions and code sets for billing or administrative functionsunctions
Federal terminologies related to medications (FDA, NLM’s RxNorm,Federal terminologies related to medications (FDA, NLM’s RxNorm, Veteran Veteran 

Affairs NDFAffairs NDF--RT)RT)
Human Gene Nomenclature (HUGN) for genesHuman Gene Nomenclature (HUGN) for genes
EPA’s Substance Registry System for nonEPA’s Substance Registry System for non--medicinal chemicalsmedicinal chemicals



Supporting Maintenance

•• 1999 1999 –– began Federal contract support for LOINCbegan Federal contract support for LOINC

•• 20032003–– License for USLicense for US--wide arrangement for SNOMED CT wide arrangement for SNOMED CT 
(in 2004Aa UMLS release)(in 2004Aa UMLS release)

•• 2001 2001 –– began NLM/DVA/FDA development of RxNormbegan NLM/DVA/FDA development of RxNorm



Promoting Use
• LOINC has been adopted by VA

• Coming “soon”:
• Ripple effect from National Electronic Disease 

Surveillance System (NEDSS) requirements

• NCVHS, CHI, NHII, and others collaborating on 
selection of clinical vocabularies.  Additional 
independent recommendations expected from all 
groups.

• SNOMED CT in 2004AA UMLS release



The UMLS Metathesaurus, HIPAA, and 
Other Standards

• Uniform distribution mechanism for standard code sets and patient 
record vocabularies

• Vehicle for building and maintaining maps between standard codes
and patient record vocabularies

• One mechanism for distributing information about which 
vocabularies are valid for segments of the industry



Resources for HIPAA 
Information:

• HHS Administrative Simplification Site:  
http://aspe.hhs.gov/admnsimp/

• Centers for Medicare and Medicaid Services (formerly 
HCFA), HIPAA Sites:  

http://www.cms.gov/hipaa/ and 
http://www.hcfa.gov/hipaa/hipaahm.htm

• HHS, Office of Civil Rights, Privacy Site:  
http://www.hhs.gov/ocr/hipaa/

• National Committee on Vital and Health Statistics Main Site:  
http://www.ncvhs.hhs.gov



More Resources
• HHS News Releases
http://www.os/dhhs.gov/news/press/2004pres/20040506.html
http://www.hhs.gov/news/press/2004pres/20040427a.html

• e-Gov Government to Business – Consolidated Health Informatics
http://www.whitehouse.gov/omb/egov/gtob/health_informatics.htm

• National Health Information Infrastructure
http://aspe.hhs.gov/sp/nhii/

• Markle Foundation – Connecting for Health
http:www.connectingforhealth.org/

• Three Imperatives for Digital Health Records (The Wall Street Journal 
Online – Best Practices by Laura Landro, 2/23/04)

http://webreprints.djreprints.com/934930492249.html
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http://www.amia.org/



What’s New for 2004?
SNOMED CT released first quarter (2004AA)

New Rich Release Format with additional files

New MetamorphoSys

DVD distribution for those who request

Documentation re-written

Semantic Network and SPECIALIST Lexicon &
lexical tools – open source resources



SNOMED Clinical Terms© to be 
added to UMLS Metathesaurus

July 1, 2003 Secretary Tommy G. Thompson, 
Secretary DHHS announcement

SNOMED CT© formed from SNOMED RT and 
UK’s Clinical Terms Version 3 (Read Codes)

344,000 concepts – comprehensive clinical 
terminology

Free to U.S. users
Secretary Thompson announced availability in 

2004AA release on May 6, 2004



Rich Release Format (RRF) Atomic 
Format now in UMLS Metathesaurus

White paper available at:
http://www.nlm.nih.gov/research/umls/white_paper.html

Rich Release Format (RRF) - 2004AA release

Original Release Format (ORF) available as an output 
from MetamorphoSys 

UMLS documentation describes



Rich Release Format (Continued)

 Q Additional fields for many files

 Q MRCON, MRSO, MRATX will be deprecated

 Q SNOMED CT© in the release

 Q Changes detailed at: http://umlsinfo.nlm.nih.gov/Objects/

 Q Makes it easier to customize the Metathesaurus for 
particular applications AND to maintain source 
terminologies in the Metathesaurus 



• This course is:
“UMLS Basics”

• Instructors: 
Carolyn Tilley and Jan Willis

• Please complete the course evaluation forms 
(front and back if possible)

• You will be given a course completion certificate

We enjoyed being with you today!


