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Outline

¢ What is the UMLS?
e Introduction
e Overview through an example
e The three UMLS Knowledge Sources

& How to use the UMLS?

e Obtaining a license

e Remote access

e Local installation and customization
e A UMLS-based algorithm

e Benefits and limitations
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Outline

& Part I: What 1s the UMLS?

e Introduction
e Overview through an example

e The three UMLS Knowledge Sources
= UMLS Metathesaurus
= UMLS Semantic Network
= SPECIALIST Lexicon and lexical tools
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What does UMLS stand for?

¢ Unified
¢ Medical
¢ Language
¢ System

UMLS®
Unified Medical Language System®
UMLS Metathesaurus®




Motivation

¢ Started in 1986

¢ National Library of Medicine

¢ “Long-term R&D project”

& Complementary to IAIMS  \nformation Management systems

«[...] 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|disiribution jof useful information among many
disparate databases and systems.»




The UMLS In practice

& Database
e Series of relational files

& Interfaces

e Web interface: Knowledge Source Server (UMLSKYS)

e Application programming interfaces
(Java and XML-based)

¢ Applications
e lvg (lexical programs)

e MetamorphoSys (installation and customization)
e RRF browser (browsing subsets)

The UMLS is not an end-user application




Part |
What 1s the UMLS?

(2) Overview through an example



Addison’s disease

& Addison's disease IS a rare
endocrine disorder

& Addison's disease occurs
when the adrenal glands
do not produce enough of
the hormone cortisol

& For this reason, the
disease 1S sometimes
called chronic adrenal
Insufficiency, or
hypocortisolism

cortex medulla

right

adrenal ///
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Adrenal insufficiency Clinical variants

¢ Primary / Secondary

e Primary: lesion of the
adrenal glands themselves

e Secondary: inadequate
secretion of ACTH by the
pituitary gland

& Acute / Chronic

¢ Isolated / Polyendocrine
deficiency syndrome

Fitumary 5_1I£|n|j

Parathyroid gland

Thyraid gland

Thymus gland

Adrenal gland

Pancreas

Ovary
ifemala)

Testis
imale}

adam.com
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Addison’s disease: Symptoms

¢ Fatigue
¢ \Weakness
¢ Low blood pressure

¢ Pigmentation of the skin (exposed and non-
exposed parts of the body)
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AD In medical vocabularies

¢ Synonyms: different terms

e Addisonian syndrome
e Bronzed disease
Melasma addisonii
Asthenia pigmentosa

Primary ad
Primary ac
Primary ac

Chronic ac

renal deficiency
renal insufficiency
renocortical insufficiency

renocortical insufficiency |

& Contexts: different hierarchies

eponym

symptoms

clinical
variants
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Organize terms

¢ Synonymous terms clustered into a concept
¢ Preferred term
¢ Unique 1dentifier (CUI)

Addison Disease MeSH D000224

. Primary hypoadrenalism MedDRA 10036696

. Primary adrenocortical insufficiency 1CD-10 E27.1

_ Addison's disease (disorder) SNOMED CT 363732003

C0001403

Addison's disease
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MeSH

Disease

A

Endocrine system diseases

ﬁk

Adrenal gland diseases

Adrenal Insufficiency

“ Addison Disease ||




MedDRA

Endocrine disorders

A

Adrenal gland disorders

A

Adrenal cortical hypofunctions

A

|| Addison’s Disease ||




SNOMED International | | Disease/Diagnoses

A

Diseases of the endocrine system

A

Diseases of the adrenal glands

A

|| Addison’s Disease ||




SNOMED CT (native)

Disorder of endocrine system

ﬁk

Disorder of adrenal gland

Hypoadrenalism

7'y

Adrenal hypofunction

Disorder of
adrenal cortex

Adrenal cortical hypofunction

A

|| Addison’s Disease ||




SNOMED CT (UMLS view)

Disorder of endocrine system
ﬁk

Disorder of adrenal gland

Adrenal gland Disorder of
hypofunction adrenal cortex

'\/’

Adrenal cortical hypofunction

A

|| Addison’s Disease ||




NCI Thesaurus

/ Endocrine Disorder

Non-neoplastic
endocrine disorder

Adrenal gland disorder

Non-neoplastic
adrenal gland disorder

\ Adrenal gland

insufficiency

T~

Adrenal cortical insufficiency

A

|| Addison’s Disease ||




ICD-10

Endocrine, nutritional
and metabolic diseases

A

Disorders of other
endocrine glands

A

Other disorders of
adrenal gland

|| Primary adrenocortical insufficiency




Organize concepts

¢ Inter-concept
relationships: hierarchies
from the source
vocabularies

¢ Redundancy: multiple
paths

¢ One graph instead of
multiple trees
(multiple inheritance)

AR A
B\/D\/E\/H\ [EJFJH] O®E
O,

/)
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organize concepts Disease

A

Endocrine system diseases

Adrenal gland diseases

Adrenal gland Adrenal cortex
hypofunction diseases

SNOMED CT ~__
SNOMED Intl Adrenal cortical hypofunction
MeSH J VY

MedDRA

| Addison’s Disease |




UMLS view Disease

Y Endocrine / nutritional /
metabolic disorder

/’ Endocrine system diseases $
ﬂk

Non-neoplastic Disorders of other
endocrine disorder endocrine glands

A

Adrenal gland diseases

Non-neoplastic
adrenal gland disorder

\ Adrenal gland Adrenal cortex Other disorders of

hypofunction diseases adrenal gland

'\/’

Adrenal cortical hypofunction

A

|| Addison’s Disease |




UI\/ILSVieVV/'

Disease

A

A

Immune system diseases

A

Non-neoplastic
endocrine disorder

4

/ Endocrine system diseases

A

Adrenal gland diseases

adrenal gland disorder

Non-neoplastic

Autoimmune diseases

\ Adrenal gland

hypofunction

Adrenal cortex
diseases

'\/’

Adrenal cortical hypofunction

4

A

| Addison’s Disease |

/\

Endocrine / nutritional /
metabolic disorder

Tuberculous

Addison's disease

Addison’s disease
due to autoimmunity

A

Disorders of other
endocrine glands

A

Other disorders of
adrenal gland




Relate to other concepts

¢ Additional hierarchical relationships
e link to other trees
e make relationships explicit

¢ Non-hierarchical relationships
¢ Co-occurring concepts
¢ Mapping relationships
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Categorize concepts

¢ High-level categories

Disease or Syndrome

(semantic types)

¢ Assigned by the
Metathesaurus editors

¢ Independently of the
hierarchies in which these
concepts are located

Diseases

A

Endocrine Diseases

A

Adrenal Gland Diseases

A

Adrenal Gland Hypofunction

A

Addison’s Disease
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How do they do that?

¢ Lexical knowledge

¢ Semantic pre-processing

& UMLS editors

28



Lexical knowledge

| Adrenal gland diseases
. Adrenal disorder
: Disorder of adrenal gland

i Diseases of the adrenal glands
: C0001621
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Semantic pre-processing

& Metadata In the source vocabularies

¢ Tentative categorization

¢ Positive (or negative) evidence for tentative
synonymy relations based on lexical features

30



Additional knowledge: UMLS editors

Adrenal gland diseases

Adrenal gland Adrenal cortex Other disorders of
hypofunction diseases adrenal gland

'\/’

Adrenal cortical hypofunction

|| Addison’s Disease |




UMLS Summary

¢ Synonymous terms clustered into concepts
¢ Unigue identifier

¢ Finer granularity

¢ Broader scope

¢ Additional hierarchical relationships
¢ Semantic categorization

32
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Unified Medical Language System

¢ SPECIALIST Lexicon
e 360,000 lexical items
e Part of speech and variant information

¢ Metathesaurus
e 6M names from over 100 terminologies
e 1.5M concepts
e 8M relations

¢ Semantic Network
e 135 high-level categories
e /000 relations among them

\

> Lexical
resources

_

\

~ Terminological
resources

_

~ Ontological
resources
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UMLS Metathesaurus



Metathesaurus Basic organization

¢ Concepts
e Synonymous terms are clustered into a concept

e Properties are attached to concepts, e.g.,
= Unique identifier
= Definition

¢ Relations
e Concepts are related to other concepts

e Properties are attached to relations, e.g.,
» Type of relationship
= Source

36



Source VVocabularies (2007AB)

& 143 source vocabularies
e 17 languages

¢ Broad coverage of biomedicine
e 5.9M names
e 1.4M concepts
e 8M relations

¢ Common presentation
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Biomedical terminologies

¢ General vocabularies
e anatomy (UWDA, Neuronames)
e drugs (RxNorm, First DataBank, Micromedex)
e medical devices (UMD, SPN)

¢ Several perspectives
e clinical terms (SNOMED CT)
e Information sciences (MeSH, CRISP)
e administrative terminologies (ICD-9-CM, CPT-4)
e data exchange terminologies (HL7, LOINC)
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Biomedical terminologies (cont’d)

¢ Specialized vocabularies
e nursing (NIC, NOC, NANDA, Omaha, PCDS)
e dentistry (CDT)
e oncology (PDQ)
e psychiatry (DSM, APA)
e adverse reactions (COSTART, WHO ART)
e primary care (ICPC)

¢ Terminology of knowledge bases (Al/Rheum,
DXplain, QMR)

The UMLS serves as a vehicle for the regulatory standards
(HIPAA, CHI)

39



Integrating subdomains

Clinical
repositories :
i Genetic
\ knowledge bases
Other [ SNOMED CT }
subdomains OMIM

Biomedical
MeSH
UMLS literature

NCBI
Taxonomy

Model GO
organisms FMA

Genome
Anatomy annotations




Integrating subdomains

Clinical
repositories

Genetic
knowledge bases

Other
subdomains
Biomedical
literature
Model
organisms
Genome

Anatomy annotations




Trans-namespace integration

Addison's disease Clinical
(363732003) repositories

| Biomedical
literature

— Addison Disease (D000224)




Addison’s Disease: Concept

Disease or Syndrome

Addison’s Disease

SNOMED CT
SNOMED Intl

MeSH

MedDRA C0001403

ADRENAL INSUFFICIENCY (ADDISON'S DISEASE)

: ADRENOCORTICAL INSUFFICIENCY, PRIMARY FAILURE
i Hypoadrenalisms, Primary

i Melasma addisonii

. Primary adrenal deficiency

: Asthenia pigmentosa

: Bronzed disease

. Insufficiency, adrenal primary

. Primary adrenocortical insufficiency

. Addison's, disease

. Maladie d'Addison - French

i Addison-Krankheit - German

: Morbo di Addison - Italian

i Doenca de Addison - Portuguese

. AANCOHOBA BOJIE3Hb - Russian
: 7Y 9% - Japanese

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 ewakness; and
hyperpigmentation of the skin due to increase in circulating
levels of ACTH precursor hormone which stimulates
melanocytes.
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Metathesaurus Concepts (2007AB)

¢ Concept (~1.4M) CUI

e Set of synonymous
concept names

¢Term (~53M)LUI
e Set of normalized names

¢ String (~5.9M) SUI

e Distinct concept name

o Atom  (~7.2M) AUI

e Concept name
In a given source

A0066000 Headache (MeSH)
A0065992 Headache (ICD-10)
S0046854

A0066007 Headaches (MedDRA)
A12003304 Headaches (OMIM)
S0046855

L.0018681

A0540936 Cephalodynia (MeSH)
S0475647

0380797

C0018681



Cluster of synonymous terms

Concept
C0001403

Term
L0001403

Term
0494940

1

1

}

}

1

1

1

1

1

1

1

1

1

1

1

1

}

}

1

1

1

1

1

1

+ Term
| 10494851
1
1
1
}
1
1
1
1
1
1
1
1
1
1
1
1
1
}
1
1
1
1
1
1
1

Term
L0585243

Term
L3541031

Term
L1229627

Term
L5345155

S0354372 Addison's disease
S0010794 Addison's Disease
S0010792 Addison Disease
S0010796 Addisons Disease
S0033587 Disease, Addison
S0469271 Addison's disease, NOS

[..]

S5907336 Primary Adrenocortical Insufficiency
S5901878 Insufficiencies, Primary Adrenocortical

S5907334 Primary Adrenal Insufficiency
S5924573 Adrenal Insufficiency, Primary

[..]

S5907343 Primary Hypoadrenalism
S0718109 Primary hypoadrenalism

[..]

S4115514 primary; hypoadrenocorticism
S4090095 hypoadrenocorticism; primary

[..]

S1471573 Addison-Krankheit

S6107160 Maladie d'Addison




Beyond concepts Descriptor level

& In some vocabularies, the unit of information Is an
aggregate of concepts

e €.0., descriptors in MeSH, for indexing purposes

iffdflg B e < C0020268

Tree Number (D04 8087457745 654 600

MEDICAL y
Tree Number |D06.472.040.535 2532 476 SUBJECT

HEADINGS [y
Tree Number |D06.472 040,535 478,392

The main ghicocorticoid secreted by the ADEENAL CORTEI. Its synthetic counterpart 1z used, etther as an mjection or t

Scope Note iflarmmation, allergy, collagen diseases, asthina, adrenocortical deficiency, shock, and some neoplastic conditions.
Entry Term 11-Epicortisol <; C0887247
Entry Term Cortifar <: C0699401

Entry Term Cortisol <; C0020268

Entry Term Cortril <; C0699402
Entry Term Epicortisol <; C0887247
Entry Term Hydrocortisone, (11 alpha)-Isomer W
Entry Term Hydrocortisone, (2 beta, 10 alpha, 11 alpha)-Isomer <: C0887246




Beyond concepts Descriptor level

F;'___"___"___"___'___"___"___'; _____ e e -

1 A0070119  Hydrocortisone (MeSH) .
[} A0043102  Cortisol (MeSH) 1
" C0020268 !
| A0066000  Epicortisol (MesH) 1l
: A0016625 11-Epicortisol (MeSH) -
I A0O055118 Hydrocortisone, (11 alpha)-Isomer (MeSH) :
x C0887247 %
:: A7801724 Hydrocortisone, (9 beta,10 alpha,11 alpha)-lsomer (MeSH) ::
; C0887246 !

| A7757592  Cortfar  (MeSH) 1]
; C0699401 !

1 A7757595  Cortril (MeSH) 1

; C0699402 .

] D006854




Metathesaurus Evolution over time

¢ Concepts never die (in principle)
e CUIs are permanent identifiers

¢ \What happens when they do die (in reality)?
e Concepts can merge or split
e Resulting in new concepts and deletions

Ad n's disease, NOS
Co 5

Addison's disease ~ ~ ~ ~ N N
C0001403 Y, / / / / / \_/ / <:>

1992 1993 1994 1995 1996 1997 1998 1999 ... 2007
48




Metathesaurus Relationships

¢ Symbolic relations:  ~8 M pairs of concepts

¢ Statistical relations:  ~6 M pairs of concepts
(co-occurring concepts)

¢ Mapping relations: ~150,000

¢ Categorization: Relationships between concepts
and semantic types from the Semantic Network

49




Symbolic relations

¢ Relation
e Pair of “atom” identifiers
e Type
e Attribute (if any)
e List of sources (for type and attribute)

¢ Semantics of the relationship:
defined by its type [and attribute]

Source transparency: the information
IS recorded at the “atom” level

50



Symbolic relationships Type

& Hierarchical
e Parent/ Child PAR/CHD
e Broader / Narrower than RB/RN

& Derived from hierarchies
e Siblings (children of parents) SIB

& Assoclative

e Other RO
¢ Various flavors of near-synonymy
e Similar RL
e Source asserted synonymy ay
e Possible synonymy RQ

51



Symbolic relationships Attribute

¢ Hierarchical
e isa (is-a-kind-of)
e part-of
¢ Assoclative
e |ocation-of
e caused-by
e f{reats

¢ Cross-references (mapping)

52



Mapping relations

¢ Simple mappings
e <atom 1> mapped_to <atom 2>
e e.0.,
= SNOMED CT to ICD-9-CM
¢ Complex mappings
e <atom 1> mapped_to <boolean expression>

® £,
» ICD-9-CM to MeSH (search strategies)

NB: partially redundant with relations in MRREL

53



Everything else

¢ Co-occurrence information (MRCOC)

e Co- occurrence of MeSH descriptors in MEDLINE
for the most part

¢ Source-specific attributes (MRSAT)

e Legacy identifiers, external cross-references
= SNOMED International legacy codes (SNOMED CT)
= RxXNorm to NDC

e Concept status in a particular source (SNOMED CT)
e Frequency of occurrence in MEDLINE (MeSH)
e MedlinePlus URL (MeSH)

54




Semantic Types

Anatomical
Structure

Fully Formed :
Anatomical | . ESrstr){[onlc
..................... Structure ik .| Disease or
; T e Syndrome
“.,| Body Part, Organ or| | .= .. '
{ Organ Component} """" S Pharmacologic Population Semantic
Substance Group Network

Saccular \
Viscus Angina Y
- {749 Pectoris

2ol Cardiotonic
237 Agents
™./ Tissue
3g Donors
13 Valves oo Heart

Metathesaurus

Left Phrenl
Nerve

Concepts




UMLS Semantic Network



Semantic Network

¢ Semantic types (135)
e tree structure

e 2 major hierarchies
= Entity
— Physical Object
— Conceptual Entity
= Event
— Activity
— Phenomenon or Process
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Semantic Network

¢ Semantic network relationships (54)

e hierarchical (isa = is a kind of)
= among types
— Animal isa Organism
— Enzyme isa Biologically Active Substance
= among relations
— treats isa affects

e non-hierarchical
= Sign or Symptom diagnoses Pathologic Function
= Pharmacologic Substance treats Pathologic Function

58




“Biologic Function” hierarchy (isa)

Biologic Function

Physiologic Function Pathologic Function
Organism || Organ Cell Molecular Cell or Disease or || Experimental
Function || or Tissue || Function || Function Molecular || Syndrome Model of
t Function t Dysfunction 1 Disease
Mental Genetic Mental or Neoplastic
Process Function Behavioral Process

Dysfunction
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Assoclative (non-isa) relationships

e » Organism ettt
.......................... orocess of
artof . evaluation of ————— Biologic |,
P : property of prerd FINING e - " Function |©"
: evaluation of
Organism | ..
P Attribute : i i i i
Anatomical Laboratory or Sign or disrupts | Physiologic Pathologic
Structure Test Result Symptom - Function Function
disrupts [ injury or | location of |
Embryonic Anatomical Fully Formed | ¢ P0|S(2n|ng ' : ;
Structure Abnormality ~» Anatomical <----u=-;s.-.-,-,-;;.-.....: .................... - co-occurs with
Structure | T T
; conceptual
contains, % e -
Congenital Acquired fconceptual |} T o T partof Body Location |/
. : ; f ,  produces i e :
Abnormality || Abnormality parto conceptual or Region
Body | - part of B
o] Body System | | o Body e Body Space | .- “" adjacent to
et Substance .......... . J
conceptual or Junction
partof
| | | | |
*..| Body Part, Organor || Tissue Cell Cell Gene or location of
Organ Component X A Component | | Genome
partof .. S,

part of

part of

part of
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Why a semantic network?

¢ Semantic Types serve as high level categories
assigned to Metathesaurus concepts, independently
of thelr position in a hierarchy

¢ A relationship between 2 Semantic Types (ST) Is a
possible link between 2 concepts that have been
assigned to those STs

e The relationship may or may not hold at the concept
level

e Other relationships may apply at the concept level
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Relationships can inherit semantics

Semantic Network

T;I;g;zrcr;eld . — > Biologic Functlc?\n]
location of :
Structure . . . Isa
5 . [Pathologlc Functlon]f

Isa [ Body Part, Organ, | ¥ isa
or Organ Component] .~ Disease orSyndrome]f

Adrenal /4 Adrenal
C Cortical
ortex hypofunction

location of
Metathesaurus
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SPECIALIST Lexicon
and lexical tools



SPECIALIST Lexicon

¢ Content

e English lexicon

e Many words from the biomedical domain
¢ 360,000 lexical 1items

¢ \Word properties
e morphology
e orthography
e syntax

¢ Used by the lexical tools

64



Morphology

¢ Inflection
e Noun nucleus, nuclei
e verb cauterize, cauterizes, cauterized, cauterizing
e adjective red, redder, reddest
¢ Derivation
e Vverb /=) noun cauterize -- cauterization
e adjective ) noun red -- redness
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Orthography

¢ Spelling variants
e O€e/e
e aele
e Ise/ize
e genitive mark

oesophagus - esophagus
anaemia - anemia

cauterise - cauterize

Addison's disease
Addison disease
Addisons disease
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Syntax

¢ Complementation

e verbs

= Intransitive I'll treat.

= transitive He treated the patient.

= ditransitive He treated the patient with a drug.
® NOuUNS

= prepositional phrase

Valve of coronary sinus

¢ Position for adjectives

67



|_exical tools

¢ To manage lexical variation in biomedical
terminologies

¢ Major tools
e Normalization
e Indexes
e Lexical Variant Generation program (lvg)

¢ Based on the SPECIALIST Lexicon
¢ Used by noun phrase extractors, search engines

68




Normalization

Remove genitive :>

Remove stop words :>

Lowercase :>

Strip punctuation :>

Uninflect :>
Sort words :>

Hodgkin’s diseases, NOS

V.

Hodgkin diseases, NOS

V.

Hodgkin diseases,

V.

hodgkin diseases,

Vi

hodgkin diseases

V.

hodgkin disease

V.

disease hodgkin
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Normalization: Example

- Hodgkin Disease

. HODGKINS DISEASE

- Hodgkin's Disease

. Disease, Hodgkin's

. Hodgkin's, disease

. 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, Hodgkin

normalize

disease hodgkin
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Normalization Applications

& Model for lexical resemblance

¢ Help find lexical variants for a term

e Terms that normalize the same usually share the same
LUI

¢ Help find candidates to synonymy among terms
¢ Help map input terms to UMLS concepts
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Indexes

¢ \Word index
e word to Metathesaurus strings
e one word index per language

¢ Normalized word index
e normalized word to Metathesaurus strings
e English only

¢ Normalized string index
e normalized term to Metathesaurus strings
e English only

72



Lexical VVariant Generation program

¢ Tool for specialists (linguists)

¢ Performs atomic lexical transformations
e generating inflectional variants
e |owercase
o ...
¢ Performs sequences of atomic transformations

e a specialized sequence of transformations provides the
normalized form of a term (the norm program)

73




Part |1

How to use the UMLS?



Outline

& Part I1: How to use the UMLS?

e Obtaining a license

e Remote access
=« Knowledge Source Server (UMLSKYS)
« UMLSKS Application programming interface (API)

e Local installation and customization
(MetamorphoSys)

e A UMLS-based algorithm: Restrict to MeSH
e Benefits and limitations

75
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(1) Obtaining a license



First step License agreement

¢ Online Web-based license:
http://www.nlm.nih.gov/research/umls/license.html

e Read license Accept and cantinue |
e Read appendIX 1and 2 Accept and cantinue |
e Print a copy for your records B printer-friandly Version
e Complete the Web form Submit |

o Verify:

= receive e-mail from NLM; go to Web site within 72 hours and enter
first and last name

e NLM official will countersign (turn-around time of a few days)
e Receive 2" e-mail from NLM with new license number

77




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

|‘; Hlnit.it_d Statel'sL_b f Me.d : Search MLM Web Site
ational Library of Medicine I )
NLM| National Institutes of Iggalth

— LM Home | Contact NLM | Site Map | FAQs

Unified Medical Language System

UMLS Home
& Printer - fendly WVersion

Thiz license containg the SINOMED CT® Affiliate Licence Agreement as Appendoz 2. Users must accept thiz page, the contents of Appendoz 1, and
the contents of Appendix 2 to recerve a UL hicense code.

License Agreement for Use of the UMLS® Metathesamrus®

Thiz Agreement 15 made by and between the MNational Library of Medicine, Department of Health and Human Services heremafter referred to as
"NLM" and the LICENSEE.

WHEEEAS, the LM was established by statute i order to assist the advancement of medical and related sciences, and to atd the dissermmation and
exchange of scientfic and other mformation wnportant to the progress of medicine and to the public health, (section 465 of the Public Health Service
Act, as amended (42 1.5 C. section 286) and to carry out this purpose has been authonized to develop the Ufied Medical Language System®
(LS to facilitate the retrieval and mtegration of machine-readable biomedical mformation from disparate sources;

SWHEEEAS, the WLIM's TTMLYE project has produced the TTILS Metathesaunis, a machine-readable wvocabulary knowledge source, that 1z useful in
a wvariety of settings;

WHEEEAS, the LICENSEE 15 willing to use the TMLS Metathesaurus at itz sole nisk and at no expense to MLI, which wall result m information
usefil to ML, may prownde wnmediate unprovements in biomedical iformation transter to segments of the biomedical commuity, and is consistent
with MLM's statutory functions,

HCW THEEEFOERE, it 15 mutually agreed as follows:



10,

The ML hereby grants a nonexzclustve, non-transferable nght to LICEMNSEE to use the TTRLS Metathesaurus and incorporate itz content in
any computer applications or systems designed to improve access to biomedical mformation of any type subject to the restictions in other

prowistons of this Agreemnent. The names and addresses of icensees auth———" e cts are public mformation.

Mo charges, usage fees or rovalties will be paud to LI %ree from N I—Mj

LICENZEE 15 prolubited from distributing the TURLS Metathesaurus or subsets of it, ncludng indivdual wocabulary sources wathin the
Metathesaurus, except (a) as an integral part of computer applications developed by LICENSEE for a purpose other than redistnbution of
vocabulaty sources contained in the TRLS Metathesaurus and (b)) of pertaitted by paragraph 12 of thiz agreement.

LICEMSEE agrees to mform NLM prior to distnbuting any application(s) n which it 15 using the TRLS Metathesaurus and 15 encouraged to
wnform MLM of any difficulties encountered in using the TRLS Metathesaurus, and changes or enhancements to the TMLS Metathesaurus that
would make it more useful to LICENSEE and its user groups.

Withun 30 days of the end of any calendar vear m whuch LICENZEE makes use of the TRMLS Metathesaurus, LICENZEE agrees to provide
LM wnth a brief report on the usefulness of the TTMLS Metathesaurs in general and, if applicable, on the usefulness of CPT {
tormat in particular. LICENESEE iz strongly encouraged to submmit to LM locally developed extensions to the TTMWLYE Metathe
potentially usefil to other UMLES users for consideration for potential inclusion m the TRLS Metathesaurs, =

. MLM represents that the data prownded under this Agreement were formatted with a reasonable standard of care, but makes no warranties

express of wnplied, mcluding no watranty of merchantability or fitness for particular purpose, regarding the accuracy or completeness of the data
ot that the machine-readable copy 15 etror free. Therefore, LICENSEE agrees to hold NLIM, the Gowvernment, and any orgamzation
contributing a vocabulary source to the TTMWLYE Metathesaurus free from any habiity resulting from errors in terminology or other data or on the
tachine-readable copy. LI and such other orgamzations disclain any habality for any consequences due to use, tsuse, or interpretation of
wformation contained or not contaned m the TLS Metathesaurus.

LM represents that itz ability to continue to mclude certan vocabulary sources within the TMLE Metathesaurus 15 dependent on continuing
contractual relations or agreements with the copyright holders for these vocabulary sources. Therefore, LICENSEE agrees to hold LM and
the individual copyright holder free from any habiity resulting from the removal of any vocabulary source from future editions of the TTRLS
Metathesaurs.

LM reserves the nght to change the type and format of its machme-readable data. LM agrees to mform LICEINSEE of any changes to the
tormat of the TTRLYS Metathesavrus, EXCEPT the addition of entirely new data elemnents to the Metathesaurus, at least 20 days before the data
are distributed.

The presence m the TWLS MMetathesaurus of vocabulaty or data produced by orgamzations other than NLM does not imply any endorsement
of the TINMLS Metathesaurus by these orgamzations.

LICEMSEE shall acknowledge LI as ts source of the TUMLE Metathezaurus, citing the yvear and version sumber, in a suitable and customary
tanner but may not in any way mdicate or wnply that ML or any of the organizations whose vocabulary sources are included in the TRLS has
endorsed LICENSEE or its products.
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11.

12,

sotne of the Material m the T:TMLS Metathesaurus 15 from copynghted sources. If LICEMNSEE uses any matenal from copynghted sources from
the TIMLS Metathesaurus:

a) the LICEMNSEE 15 required to display m full, prior to providing user access to the Metathesaurus or any of the wocabulary sources within the
TMLE, the tollowing wording in order that itz uzers be made aware of these copyright constramnts:

"Some material in the TTWMLS Metathesaurus 15 from copynghted sources of the respective copyright holders. Users of the TMLS
Metathesauris are solely responsible for compliance with any copynght, patent or trademark restrictions and are referred to the
copyright, patent or trademark notices appearing in the onginal sources, all of which are hereby ncorporated by reference ",

to display a hist of all of the vocabulanes contamned within the TTRLS Metathesaurus that are used m the LICENSEE's application; and to
indicate for each vocabulary any appropriate copyright notice and whether the entire contents 1z present or only a portion of it

kY the LICEMNSEE 15 prohibited from altering TS and other vocabulary source content contained within the TTMLS Metathesaurus, but
may thclude content from other sources m applications that also contain content from the TMLE Metathesaurus. The LICEMNSEE may not wnply

in any way that data from other sources 1z part of the TTRLS Metathesaurus or of an - . - g
y way P /iﬁneed to retain UMLS identifiers |
c) the LICEMNSEE 15 required to mclude i its apphcations identifiers from the TTWLYS Metathesaurus such that the ongmal source wocabulanes

for any data obtaned from the TTWMLS Metathesaurus can be determined by reference to a complete version of the TMLS MMetathesaurus.

For matenal in the TTIMLS Metathesaurus obtamed from some sources addibonal restnctions on LICENSEE's use may apply. The categones of
additional restrictions are descnbed below. The lst of TMLY Metathezauruz Vocabulary Sources, which iz part of this Agreement and 15
updated when each wersion of the Metathesaurus 1s released, indicates the categery of additional restrictions, if any, that apply to each
vocabulary source.

LICEMSEE should contact the copynght holder directly to discuss uses of a source wocabulary bevond those allowed under this hicense
agreement. If LICENSEE or LICEMNSEE's end user has a separate agreement wath the copyright holder for use of a UMLS Metathesaurus
source vocabulary, LICENSEE or LICENSEE's end user may use wocabulary source content obtamed firom the TMLS Metathesaurus m
accordance with the terms of the separate agreement.

| additional licenses may be necessary |
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12. 1. Category l:

LICENSEE 12 prohibited from translating the vocabulaty source into another language or from producing other denvative workes based on this
stgle wocabulary source.

12. 2. Category 2:
Al category 1 restrictions AND

LICENSEE 12 prohibited from using the vocabulary source i operational applications that create records or information contatung data from
the wocabulary source. Use for data creation research or product dewvelopinent 15 allowed.

12. 2. Category 3:

LICENSEE's right to use matenial from the source vocabulary 18 restricted to internal use at the LICENSEE's site(s) for research, product
development, and statistical analysis only. Internal use mcludes use by employvees, faculty, and students of a single mstitution at multiple sites.
HNotwithstanding the foregomng, use by students 15 lrted to doing research under the direct superwision of faculty. Internal research, product
development, and statistical analysis use expressly excludes: use of matenial from these copyrighted sources m routine patient data creation,
mcorporation of matenal from these copyrighted sources m any publicly accessible computer-based imformation system or pubhc electronic
bulletin board mcluding the Internet, publishing or translating or creating dervative worles from matenal frotn these copynghted sources; selling,
leasing, hicensing, or otherwise making available material from these copynghted worlcs to any unauthonized party; and copying for any purpose
except for back up or arcluval purposes.

LICENSEE may be required to display special copynght, patent and/or trademark notices before displaying content from the vocabulary
source. Apphcable notices are included mn the hst of UMLYES Metathesaurus Vocabulary sources, that 15 part of this Agreement.

12. 4. Category 4: ——

—_ special category for SNOMED CT |
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12. 4. Category 4:

12.4.1. LICENEZEE 15 prolubited from translating the vocabulary source mto another language or from altening the vocabulary source
content.

12.4 2 LICENZEE's nght to use the wocabulary source 15 restricted to use i the 15 by LICENSEE's emplovees, contractors, faculty,
students, clients, patients, or constituents within electronic systems or dewices buit, purchased, hcensed, or used by LICENSEE for 1.5
governmental purposes of for any health care, public health, research, educational, or statistical use i the 1.5, Tse by students 15 limited
to research or educational actrmties under the direct superwsion of faculty.

12.4 3 LICENZEE has the right to distnbute the vocabulary source in the 115 but only in combmation wath other TRLS
Idetathesaurus content. Further, LICENSEE's nght to distnbute 15 restnicted to:

a. Electromc distnbution to LICENSEE's direct T3, affiiates, or to other T1.5. entities that have signed the ML license, in order
to faciitate use of the vocabulary for health care, public health, research, educational or statistical purposes i the 115, only.

1. LICENSEE must take reascnable precautions to prevent distribution of the vocabulatry source to non-TI% entities,

. LICEMSEE must mchide i its annual report a list of all 7.5, affiliates or other TT.5. entiies to whom it has distnbuted
content from the vocabulatry source.

b, Dastribution of encoded patient level data sets or knowledge encoded i the vocabulary source by LICENSEE to any 1.5, entity
for use m the TS, only.

c. Inclusion of encoded records or content from the vocabulary source i (1) free publicly accessible retrieval systems o (2)
fee-based retrieval systerns that are accesstble wathin the T, only, prowided that these systems do not permit users to copy or
extract any significant portion of the vocabulary source.

12.4.4 DEFINITIONS

a. . 15 defined as all 7.5, states, terrtones, and the District of Columbia; any 5. government facility or office, whether
permatent of tetnporaty, wherever located; and access to a system in any of these locations by 115, government employees,
designated representatives of contractors, wherever located, for T15. governtment purposes.

b, 115, entity 12 defined as (1) for government entities, an agency or department of the 1.5, Government, (1) for corporations, as a
corporation incorporated and operating i the T3 and () for other entiies as an entity organized under the laws of the TT.5.



15

14.

15,

16.

LICENZEE shall take reascnable steps to ensure that anyone who has authonized access to data or vocabulary sources from the TRMLE
Idetathesaurus under this Agreement complies with its prowisions.

LICEMNSEE andfor its end users shall be solely responsible for complhance with any copyright or other restnctions on vocabulaty sources i the
TTRLS Metathesaurus; LI assumes no responsibility or hability azsociated with the LICENSEE's (or any of the LICENSEE's uzers) use
andfor reproduction of copyrighted matenal, patent or trademark wolations. Anyone conternplating reproduction of all or any portion of the
TRLS Metathesaurus or any of it wocabulatry sources should consult legal counsel

The holder of a copynght in any vocabulary source shall be a third party beneficiary to this agreement and shall have a right to enforce the
agreement agamnst any LICENSEE that wolates any prowision pertaining to that copynght holder.

Thiz Agreement shall be effective until termnated by one of the parties upon 30 days written notice to the other party. LICENSEE's falure to
abide by the terms of the Agreement shall be grounds for its terrmnation. MNetther the Government, its employees, or any vocabulary sources
contained i the TTRLS Metathesaurus shall be liable or responsible to LICENSEE i any manner whatzoever for damages of any nature
whatscever arising from the terranation of this Agreement.

In the event that any prowision of this Agreement 13 deterrined to wolate any law or 13 unenforceable, the remainder of the Agreement shall
remain i full force and effect.

[ Accept and continue ][ Mot accept ]

| Accept & continue
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& Prmter - fendly WVersion

APPENDIX A.1
Appendix to the License Agreement for Use of the UMLS® Metathesamus
UMLS METATHESATTETS® SOTRCE VOCABTLARIES - 2007AF Edition

mources are hsted i order according to the abbrewiations used m the TTMWLYS Metathesaurus files. If additional restnictions and notices apply, the
category of restrictions and the special notices appear under the name of the source. See the license agreement for an explanation of the categonies of
restrictions. Many sources publish printed ediions andfor other explanatory information that may be essential to understanding the purpose and
application of particular sources m data creation and retneval. Contact mformation 15 prowided for each source. Please address questions about
permissions of icense agreements for additional uses not covered by this Agreement, or other quinies about indrrdual sources, to the appropriate
contacts.

LM 15 worlang toward mclusion in the TTMLS Metathesaurus of the complete, current edition of most of these wocabulary sources.

ATR93 - ATEHETUM. Eethesda, (MDD : National Library of Iedicine, Lister Hill Center, 1993

Contact: Iay Cheh, Lister Hill National Center for Biomedical Communications, Mational Library of Medicine, Bulding 284, Eoom SES02, 8600
Eockwille Pike, Bethesda, IMD 208594, e-mail: chehi@nlm. nh gov.

ALT2006 - Alternatrve Billing Concepts (Althnk). 7th Version. Las Cruces, N, 2006
CATEGORY 3 RESTRICTIONS APPLY — e I source restriction level ]

Contact: Alternative Link LLC, 6121 Indian School Eoad IME, Suite 131, Albuguerque, NI 87110, Phone: (505) 875-00071; Toll Free:
(B NE21-2465; Fax (505) 875-0002; e-mal: ali@alternatvelink com
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WHOFERE 1997 - "WHOC Adwerse Drug Eeaction Terminology CWHOART). French Translation Uppsala (Sweden): WHO Collab orating Centre
tor International Drug Monttoning, 1597

CATEGORY 2 REESTRICTIONS APPLY

Contact, WHO Collaborating Centre for International Drug Montoning, Stora Target 3, 5-753 20 Uppsala, Sweden, fase H6-18-656080

WHOGER_1997 - WHO Adwverse Diug Eeaction Terminology CWHOART). German Translation. Uppsala (Sweden): WHO Collaborating Centre
tor International Drug Monttoning, 1597

CATEGORY 2 BESTRICTIONS APPLY

Contact, WHO Collaborating Centre for International Drug Montoning, Stora Target 3, 5-753 20 Uppsala, Sweden, fase H6-18-656080

WHOPOR._ 19297 - "WHO Adverse Diug Eeaction Terminology (WHOAET). Portuguese Translation. Uppsala (Sweden): WHO Collaborating
iZentre for International Drug MMomtonng, 1997,

CATEGORY 2 BESTRICTIONS APPLY

Contact, WHO Collaborating Centre for International Drug Montoning, Stora Target 3, 5-753 20 Uppsala, Sweden, fase H6-18-656080

WHOSPA 1997 - WHO Adverse Drug Eeaction Terminology CWHOAERT). Spatish Translation. Tepsala (Sweden): WHO Collaborating Centre
tor International Drug Monttoning, 1597

CATEGORY 2 BESTRICTIONS APPLY

Contact, WHO Collaborating Centre for International Drug Montoning, Stora Target 3, 5-753 20 Uppsala, Sweden, fase H6-18-656080

[ Accept and cantinue ][ Mot accept ]




E Frinter - fendly Version

APPENDIX 2

SNOMED CT® AFFILIATE LICENCE AGREEMENT

IMPORTANT NOTICE — PLEASE READ THE FOLLOWING CAREFULLY

This 15 a Licence Agreement between (1) The International Health Terminology Standards Development Organisation {forening med
begreEnset ansvar), an association (foremngetn) established under the laws of Denmarke, whose principal place of business 15 at Eued Langgaards
ey d, Ote A2 DE-2300 Copenhagen &, Denmartle (the “Licensor”™) and (2) the person or argatisation to which the International Eelease of
SHMOMED CT (whether on its own or as part of a Iember’s Mational Eelease of SINOMED CT) 1z distibuted or otherwise made avalable (the

“Licensee”).

By downloading, accessing o using any patt of the International Eelease of SHMOMED CT or a Member's Mational Eelease of SWOWMED CT, or
exercising any rights granted under this Licence Agreement, the Licensee agrees to be bound by the terms of thus Licence Agreement.
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License Restriction Levels 0-4 (2007AB)

¢ Level 0 (79.3%) There may be additional restrictions,
e unrestricted or separate license fees, associated
e Level 1 (5.0%) with usage of specific vocabularies.

_ Read the UMLS License, including
e negotiate to translate the Appendix!

¢ Level 2 (0.5%)
e negotiate to use in health data creation

¢ Level 3 (25.4%)

e negotiate to use in production
e explicitly prohibited to provide Internet access

¢ Level 4 (21.8%)
e SNOMED CT (unrestricted in member countries)
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Part |
How to use the UMLS?

(2) Remote access



Remote Access

¢ UMLS Knowledge Source Server:
http://umlsks.nim.nih.gov

¢ \Web search interface
¢ Application Programming Interface (API)

¢ Coming soon: web services
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Knowledge Source Server
Web search interface



UMLSKS Web search interface

¢ Logging In

¢ Basic searching

4 Advanced searching
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UMLSKS Web search interface log In

UMLS Knowledge Source Server (UMLSKS)

UL SES Wersion 5.0
2007448 2007 4E

UL S Feleaces: 2002 20024E 200240 200240 200344 2003AE 200340 200440 2004 4F 200440 200540 20054E 200540 200640 2006 4E 2006400 2006 4T

> Login

> Dverview

» Frequently Asled Cuestions
= TMLE Metathesaurus®

» Semantic Metworl

» SPECTALIST Lexicon

» Tser's Guide

» Developer's Guide

» TMLE Documentation Set

UMLSKS Registered Users
LoginID:

Password:

Forgot vour password?

» The UMLS 2007AB files are now available for
download and searching. (July 9, 2007, 8:00 AIVI)
» Transfer of ovmership of SNOMED CT®
improves 1.5, use rights, requires change to
UMLS license. <more=

» On June 14, 2006 licensees who have not subritted
their annual report (as recuired in Clause 5 of the
T3 hicense agreement) and those who have been
using old license codes assigned prior to March 2004
no longer have access to UWMLSES. I you cannot log in
to the TRLIE S beginning June 14 and think it 12 due to
one of these condiions, access may be remstated within
several days by requesting a new UNLS license code.
Contact custservi@nlm nih gov for licensing questions.

U5 Nafional

PUNILIE is restricted to registered users. If you are not a
registered user and would like to use the resources of the TMLE,
please read the ULLE license agreement, obtain a TMLE license
numbet, and fill in the form below to request a UMLIKS user
account.

Login ID:
Pasgword:

Confirm Password:

g s ( LHNCEC

Returning
users log In

g New users

First Mame: Request
Account

Last Mame:

Email:

UMLS License #:
UMLS Licensee First Hame:

UMLS Licensee Last Name:

create account
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UMLS Knowledge Source Server Home Page

File  Edit Wiew History Bookmarks Tools  Help
= Fs s

@ - - (g |0 heep:jumisks.nim.rih.gav/kssserviet/Turbinefactionfksstogin | ¥ | [ | (= [ [Cl-
\ g Tabs dCross top UMLS Knowledge Source Server (UMLSKS)

UL ZES Wercion 5.0 UL 2 Releases: 2002 20024E 200240 200247 200344 20034E 200340 200444 2004 AF 200440 2005848 20054 200540 2006448

access ba.SIC - mmmodﬁm Semantic Network  SPECIALIST Lexicon
-
searching of 3 =

> Dverview

Logout

= Frequently Asked Cuestions Quick Search I

K n OW I e d g e » Edit ViewsProfile Select UMLS Release: | 200748 v Metathesawus Advanced Search

Enter search value:  |addison's disease] Facilitates advanced searching of the

» TS Enewledge Sources TUMLS Metathesaurus, including

Metathesaurus . . .
S O u rC e S » ExlTorm Files Le: restricting vocabularies, performing

Searc ;
batch searches, performing 2T
» SNOWED CTE -
— Search Tips.. queries, and using a command-line
> Wla

type mterface.
» VAKP Problem List
» Developer's APT

Semantic SPECIALIST

Search

Search Tips... Search Tips...

T

. Semantic Metworle Browser
» The UMLS 2007AB files are now available

for download and searching. (July 9, 2007, 8:00 Allows browsixlg of the hierarchies for
» Tser's Guide AM) the Semantic Metworle.

> Developer's Guide » Transfer of ownership of SNOMED CT®
‘ Va n C e » Developer's APT Javadocs improves U.5. use rights, requires change to

» TS Documentation Set UMLS license. <more=

» Baxtorm Documentation

searching options

» MLP & Lemcal Besources

» Semantic Metworle Besources

- -
on right-hand side =~ e
Lister Hill Mational Center for Biomedical Communications

1.3, Mational Library of Wedicine (LI, 8600 Rockville Pike, Eethesda, WD 20804
Hational Institutes of Health (HT
Depattment of Health & Human Services
Copyright Privacy Accessibility Freedom of Information Act

Teere are Tesponeible for complisnee with UL S copyright rectrictions

Site Last Updated: 13 Mip 2007 © iome ? Bimadl o by o vrith, your fngnt.

Done




UMLS Knowledge Source Server Home Page

UMLS Knowledge Source Server (UMLSKS)

UMLSES Version 5.0 UBLS Releases: 2002 20024F 200240 200240 200344 20034 200340 2004 A4 20044 2004 A0 200544 20054E 2005AC 200644
J0064E 2006401 200641 200744 2007 AE
Metathesaurus Semantic Network SPECIALIST Lexicon
Logout
» Home T;:iﬂ aak .:.
[ I::]veﬂ;riew Sarm antic MW EPEE':}IA::II’_'{.EI
» Frequently Asked QOuestions Quick Search Advanced Searches
» Edit Views/Profile Select UMLS Release: | PO07AB |+ Metathesawus Advanced Search
Enter search value:  addison's disease| Facilitates advanced searching of the
= TIMLE Enowledae Sources . ML Metathesaurus, inchiding
Metathesaurs Semantic SPECIALIST - . .

> Bxlorm Files Concept Network Lexicon restricting vocabularies, performmng
» SNOMED CT® =S _ =er _ = _ batch searches, performung XML

_ search Tips...  Search Tips... Search Tips. . queries, and using a command-line
> Mappings type mterface.
= VAT Problem List What's New . e B

! etnantic Metwork Browser

» Developer's AFT » The TMLS 2007AB files are now available _ _ _
for download and searching. (July 9, 2007, §:00 2SO e (00 L Do s T
» ser's Cuide AM) - . ' the Semantic Metworl
> Developer's Guide » Transfer of ownership of SNOMED CT®
» Developer's APT Javadocs improves UJ.S. use rights, requires change to

» TS Documentation Set UMLS license. <more>

# Bl omm Dooumentation




Metathesaurus Basic Search
Addison’s disease

UMLS Knowledge Source Server (UMLSKS) 1 ¢ UMLS Release

TRIL SES Version 5.0 TIBIL S Eeleaces: 2002 200248 200240 2002480 2002408 0034E 200340 200440 2004 AR 200440 2005048 200508 200580 200645
200608 200640 2006480 200740 2007TAR
Metathesaurus Semantic Network SPECIALIST Lexicon
Logout

» Home

» Overview

& Search Term

= Frecuently Asked Ouestions
» Edit Views/Profile

elect URILS Release:

2007a8 v

Enter »e . |laddison's disease|

= TTWLE Enowledze Sources

= ExMorm Files

» SNOMED CT® 2007AR w M L S

= Mappings ] . ' B ‘ U

* VA/ED Problem List : Enter search value:  |addison's disease]

~ Developer's APT , Metathesaurus Semantic SPECIALIST K N OWI e d g e
Concept Network Lexicon

v Tser's Cuide AM Search Search Search

Source

- ! q - . . . .
Developer's Guide Tran: mearch Tips...  Search Tips... Search Tips.
» Deweloper's APT Javadocs Improve:

» TS Documentation Set UMLS lic &peves |

» BxMorm Documentation

95




Concept Report Addison’s disease

UMLS Knowledge Source Server (UMLSKS)

TIWL SECS Version 5.0 TIWL 2 Releases: 2002 20024F 200240 20024 200340 2003AR 200340 200404 2004AF 200440 200540 2005AE 200540 200644
2006 4F 200640 2006 4T 2007 44 2007 4E

Metathesaurus Semantic Network SPECIALIST Lexicon
Home Advanced Search

Metathesaurus Search for: Addison's disease in UMLE Eelease 2007AB
Concept: Addison's disease

Concept —

AP CUI: 20001403

Synomyms Semantic Type: Disease or Syndrome

[ Other Languages

O Suppressible Synonyms  Definition:
[ ources

Concept Name
/CUI

Logout

c disease characterized by hypotension, weight loss, ahorexia, weakness, and sometitnes a bronze-like
text . . . . . . : .
o telanotic hyperpigmentation of the skin; due to tuberculosis or autotmtmune mduced disease

[ Ancestors (hypofinction) of the adrenal glands that results in deficiency of aldosterone and cortizol (CEISE

] rume esams) Type(s)

R?h(;};ﬂ“:x i En sjulcdom kannetecknad av 1agt blodtryclk, viktminskning, anorex, svaghet och ibland av en

O] Matrower bronslitnande missfargning av huden. Den orsakas av berloulos eller automnmuna realctioner

O Broader binjurama som leder till aldesteron- och kertisonbrzt. Tan behandlng 1 il omen vanligtis till

[ simitar déden (MdeSH Swedish)

[ Other - - -

[ Retated and possibly An adrenal dizease characterized by the progressive destuction of the ADEEN AT, CORTEX, D ef I n I 't I O n (S)
SYNONYMOUS resulting m msufficient production of ATDOSTERONE and HYDEOCOETIZONE. Clmeal

[ Source asserted synonymy symptoms include ANOREXTA, NAUSEA; WEIGHT LOSS, MUSCLE WEAKNESS, and
[ Atiowatle Subheadings  HYPERPIGMENTATION of the SKIN due to increase in circulating levels of ACTH precursor

(] &ssociated Expressions  hormone which stimulates MELANOCYTES. e =H)
Co-occurring Concepis

O Co-occurting MWMesH

[ Co-oecuming AVRHEUM iﬁ‘;‘i’“ﬂ“s{;
SOILS CHSEEIE
fuadaon, diease of sindome M Syn 9] nyl NS
Addizon's diseasze (disorder)
ADDISON DIS

adrenal cortex; deficiency, primary 9 6

1 1 g 1 -



Display All

UMLS Knowledge Source Server (UMLSKS)

TIWL SECS Version 5.0 TIWL 2 Releases: 2002 20024F 200240 20024 200340 2003AR 200340 200404 2004AF 200440 200540 2005AE 200540 200644
2006 4F 200640 2006 4T 2007 44 2007 4E

Metathesaurus Semantic Network SPECIALIST Lexicon
Home Advanced Search Logout

Metathesaurs Search for: Addison's disease in TTMLS Eelease 2007AR

Concept: ison's disease
Concept
Definiti 1
Synomnyn drome
[ ay
[T thier Lag Diﬁplay i
O Suppresd
L] Sources Concept EHSION, 3 anorexa, weakness, and sometimes a bronze-like
'm:ﬂ P the skin; due to 1= o autoimtmine induced disease
b meztn Definitiot ands that results in deficienc erone and cortisel (CRISP
Arents
g iblings Swnonyms
il . ) ) . .
Relati i I:l Oither Languages agt blodtryclk, viktminskning, anorex, svaghet och ibland av
O] Marowe uden. Den orsakas av tuberkulos eller autommmuna reaktioner 1

L] Broader D SUPPfESSih].E Sim':'ﬂﬁﬂnﬂ ron- och kortisonbrist. Than behandling leder sjukdomen wanligtiis till
[ siniter [ Soutces

[ Other
[ Retated and possibly An adrenal disease characterized by the progressive destruction of the ADEENAT CORTEZX,
SYNONYMOUS resulting m msufficient production of ATDOSTERONE and HYDEOCOETIZONE. Clmeal

[ Source asserted synonymy symptoms include ANOREXTA, NAUSEA; WEIGHT LOSS, MUSCLE WEAKNESS, and
[ Atiowatle Subheadings  HYPERPIGMENTATION of the SKIN due to increase in circulating levels of ACTH precursor

(] &ssociated Expressions  hormone which stimulates MELANOCYTES. e =H)
Co-occurring Concepis

O Co-occurting MWMesH

[ Co-oecuming AVRHEUL]  SYRONYIS:

Addizon's disease

Addizon; disease or syndrome
Addizon's diseasze (disorder)
ADDISON DIS

adrenal cortex; deficiency, primary

1 1 g 1 -

NLM

“Display”
shows results
for selected
options

“Display All”
shows results
for all available
options
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Metathesaurus Basic Search
Adrenal gland insufficiency

UMLS Knowledge Source Server (UMLSKS) |

UMLEES Venion 4.2 UMLS Reboanny: 3007 2002AE HOTAC S00TAD IOOIAK T0GAR HO0IAC FOOUAA TO04AF

Metathesaurus Semantic Network SPECIALIST Lexicon

Metathesamms Search

About the LMLSKS

» Home

= Overview
* Frequently Asked Question

= Edit Views/Profle

Select UMLS Release AR

Enter & verm of & et P
erform
wnique ideatifier (CUT) mdpensl gland imspafisieney] Concept

’ Search

= UMLS Enowls
+ Developerdd s Pl

Document:

v User's gl Select UMLS Felease: 20044

* Drevelop

* Develops Enj:e:r a-tmn- FII 3 EDnCE%Pt | Adrenal gland inssuficiency Perform

e uMLs ] aque identfier (CUL): Concept
- Search

Resource:

» NLP & Lexical Resources

1. The normalized swing index is searched for the input swing (English only)
* Semantic Network Resources 2. 11 et found, then the nammabized word index is searched for the mget stang
. (Er.g:h!h nl:.]:f}
* Metathesaurus Resources 3. i not found, then s spellmg check is performed on the mput sng

INOTE: The basmc searcleng algonten i used promarily to locate Enghsh terms. To
search bor non- Enghsh terms, used the advanced search opton Focused Search and
g#ler® the "Ward Tnder™ snd lanenues

¢ Specify:
e UMLS Release
e Search term

¢ Algorithm:

e Search
Normalized String

e Search
Normalized Word

e Suggest Spelling
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Basic Concept Report
Adrenal gland insufficiency

UMLEKS Vervioa 4.7 2 UMLS Releawns 2000 2002AE 200TAC F0O2AD J00TAA SO0FAE DO0TAC JO04A N JO04AT

Metathesaurus Semantic Network  SPECIALIST Lexicon
Hame Advanced Search Logout
Metathesauras Search for: Adrenal Gland Insufficiency in UMLS Release 2004AB

Concept
' I
e : Disease or Syndrome
o Synonyms
Other Languages Concept: Adrenal gland hypofunction

Suppressible Synonyms  Adrenocertical il o151 Cpp014623
hormone secretio

Suuoes may be divided int
Context inability of the adr

Semantic Type: Disease or Syndrome

Ancestors associated with a
a adrenocoricotropd Defindtion:
arents 'ﬁ e 5 H :l . . . "
Shlngs (! Adrenocortical hypofunction includes all condition
. hormene secrefion falls below the requirements of
Lo Syny: may be divided into two general categories: (1) th
Relations Adrenal

Jinability of the adrenal to elaberate sufficient quarn

drenal fadlure

UMLS Knowledge Source Server (UMLSKS)

Narrwwer AXcenal Gland Ind@ssociated with a secondary failure due to a prim
Brosder Adrdgal hypofund] adrenocorticotropin, (Harrison's Principles of Int
Sl Adren hypofun
Adrenaly
Ohier =
Related and possbly SYnum:
Adrenal gland hypefuncion

SYTORYmOTUS
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Concept Report Display All

Adrenal Gland Insufficiency

UMLS Knowledge Source Server (UMLSKS)

OMLEES Venad d 2 UMLE Reboscs: D000 Mg AR Tt AC DA D MdkA A HiiA D MOTAC Mdda A MidaE

Metathesaurus Semantic Network SPECIALIST Lexicon

Hame Advamnced Search Logout
Metathesaurus Search for adrenal gland insufficiency in UMLE Release 2004 AR

[ Oisplay Display

Concept
o Drefininion
 Syneayms
iy Odves L angaages
Suppressible Synonyme
Sowrces
Comtext
Ancestars
Parents
Siblngs
Children
Helatioms
Hurmower
Brroadir
Similar
Oabver
Felated and possibly
FYTURY TS
Source asserted symonymy
Allpwrable Subbeadings
Asgociated Expressions
Co-ocowring Concepts
Co- pecarring hMeSH
Co-stoarring MeSH By
Semande Groep

T

Coneept: Adrenal gland hypofunciion
CUIL: CO001623
Semantic Type: Disesse or Syndrome

Diefinition:

Adrenocortical hypeofunction includes all conditions in which adrensl steraid hermaone secretion
falls helow the requirements af the bedy. Adrenal insufficiency may be divided inte two general
categories: (1) those associated with primany inahiity of the adrenal to elaberate sufficient
quantites of hermone and {2) these associated with a secondary fafhmre due to a primarny failure
in the elabaration of adrenacerticotrepin. {Harrison's Principles of Internsl Medicine, 13th ed,
p1770) (MeSH)

Symiryms :

Adrenal gland hypefunction
Adrenal falure

Adrenal Gland Insufficiency

A drenal hypofunchion

Adrenal hypofmction (disarder)

Adrenal insufficiency
Hypafunchens, Adrensl Gland

Oither languages:
Czech

NADLEDVINY - HYPOFUNECE
Dutch

bijnierhypefunctie
Bijnierhypofunche

hiimiernsufficifnte

¢ Concept
Name/CUI

¢ Semantic Type(s)
¢ Definition(s)
¢ Synonyms,

Including foreign
languages

¢ Relations (broader,
narrower, etc.)

& Co-occurrence data
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Concept Report Display All (continued)

Synonyms

Sources

AWl

Hipofuncio supi™erenal
INEUSICIENCIASIPRA-REN AL
Insuficiencia supra—r

InsuficiFncia supra—ren

Russian
HAINMUJOYEYH

apanish

hipofuneciin adrenal

i ormcmn r:-elas Fldn

Insuficiencla ad
Insuficiencia supry

lepanes=
Bl B pERE( -
BB HERE

Portuguese
Hipalwido das Findulas Supra—Fenals

JIFCFUNCAS EUPRA BEMAL

Fipafucin supra—renal

NSUFICIENC A SUPRA-AENAL

‘nsuficiencia supra—renal

‘nsuficiencia supra—renal ME
Tuszzian

HAOINMOUEYUHHUEOBTMUIIODPYHEKIIMH

Eparsh
hlpnflmm:m adrenal

INSUFICIENCIA T
Insuficiencia suprarremn
SLPRARRENAL HIPGEH

dross ]

UI-IC![C'N

swedish
Binjurzhypofunkton

Suppressible Synonrms:

adrenal insufficlency 2>

SOUrCes :
Bct"_; Ismac] Problem Liost

COSTaR
CRISP Thesaurus
NS TaRT

147101




Concept Report Display All (continued)

Hierarchies

.

£SH Descriptors []
gex Medicus Descriptor []

IMeSH Descriptors []
Index Medicus Descriptor []
Diseases (MeSH Category) [C]
Endocrine Diseases [C19]
Adrenal Gland Diseases [C19.053]

L]

Diseases, Disorders and Findings []
Diseases and Disorders []
Disorder by Site []
Endocrine Disarder []
Adrenal Gland Disorder []
Non-Neoplastic Adrenal Gland Disorder []
Adrenal Gland Insufficiency []

NCI Thesaurus
Diseases, Disorders and Findings []
Diseases and Disorders []
L Disarder by Site (1

Adrenal Gland Hypofunction [C19.053.264]

v

1UZ




Concept Report Display All (continued)

Relations

THYROIDITIS [0420]
THYROXINE DECREASED [1349]
TSH DECREASED [1690]

TSH INCREASED [1831]
VIRILISM [0421)

Marrower Concepts:

Addison's disease (Natonal Drug File - Beference
Terminology) [Relation: isa)

Addison's discase (Metathesaurus Names) [Relation:
Hypoaldosteronism (National Drug File = Reference
Terminology) [Relation: isa)

Other adrenal hypefunction NOS (Metathesaurus Names
[Relation: ]

Adrenoleukodystrophy (National Drus File — Reference

Narrower Concepts:

=

Addison’s disease (National Drug File — Reference
: Terminology) [Relation: isa]

Addison’s disease (Metathesaurus Names) [Relation: ]
: Hypoaldosteronism {National Drug File — Reference
: Terminology) [Relaton: isa]

T:rrmnulngy} [Relation: inverse Lsa]

Adrenal Gland Diseases (Metathesaurus Names) [Relation: )
Endocrine Diseases (Metathesaurus Names) [Relation: )
Endocrine Diseases (WHO Adwverse Reaction Terms) [Relation:

]
Adrenal cortical hypefunction (SNOMED Clinical Terms)

> |

i




Concept Report Display All (continued)

— l"-ll'\l-"\l' - B

psychelogy
radiography

radonuclide imaging

raciotherapy
rehab@itation

surgery
therapy

r Associated Expressions: None found

Co-occurring MeSH Terms:

Q] Certicotropin

Co-occurrence [1’{—:—
data T
INGscriet g [39] Glucocorticoids
[31] Esophageal achalasia
[30] Dog Diseases
[26] Adrenal Glands

[20] l"__.':a:r\..?*ﬂ

= |

[19] Postoperative
[18] Adrenal Gland Necplasms




Metathesaurus Advanced Search Options

UMLS Knowledge Source Server (UMLSKS)

UMLEEE Version 41 3 UMLE Relleayes: 3000 H0TAE TOOZAC TO0ZATD S002A A SOO2ATR SO AD HODMAR HEAE

& Focused Search

¢ Raw Relational
Records

Metathesaurus

About the UMLSKS

Semantic Network SPECIALIST Lexicon

Logout
Metathesmuus Advanced Search Opthons

Perform Focosed Search

= Home

* Uverview

* Frequently Asked Questions
= Edit Views/Profile

= UMLS FEnowledge Sources
» Developer's AP

= User's Cuide

= Developer’s Guide

= Developer's APl Javadocs
= UMLE Decumentation Set

Foceed searching sllows users vo search for & concept that cantains
exthuer & wees envered Tern name of & coneept usaque idesmfier (CUT).
Thie adwaneed searching eprion allows nser to resrier the results 1o &
sen of gource vocabolanes and may specify the method of manching the
extened verrm name. When sesrching fer & verm name, the nser may also
epecify the iitens 1o be need in matching the entesed sting vo the
UBLS comments.

Pestorm XhL Qnery

Thie XML query facdiny allows weens to specify & query n2ing the
eXensible bafdmp Language (XML} dialect creaned for the UNMLEES.
Uzer'e of thiz seanching feavore moxer be famibiar with the mresmal
darabase stacmares and how table dara sre relaved ve each other.

Eeqoest Relatonal Records

= NLP & Lexcal Besources
* Semantic Network Resources

= Metathesaurus Resources

Thie dara tables nsed vo populare the backend Orade darabasze can be
revarned to the nser ther match & nser’s Mput tenm oF CONGCERT TRLLE
ienmfier
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Metathesaurus Advanced Search Feature
Focused Search

File Edit ‘“ew History Bookmarks Tools  Help

¢ - - i‘L_'J Ij} L1 httpzffumsks. nien.rib. govkssfserviet  Turbine ftemplatefmetas | ¥ | [y [ =9 Cl- I
UMLS Knowledge Source Server (UMLSKS) 1 ‘ U M LS Re €ase

TIML 2ES Wersion 5.0 T8 Beleases: 2002 002AB 20024 200241 00344 2003 4E 2003A4C 2004 44 0044E 2004 40 200544 20050E 0054 200644
J00GAE 200600 2006AT 200700, 2007AE

Metathesaurus Semantic Network  SPECIALIST Lexitl:::m ‘ S e arC h Te rm

Ahout the UMLSKS

Metathesamrus Focused Search:

» Overview 200748 ~ ‘ S O -
TR urce Vocabularies
» Frequently Asked Questions

» Edit Views/Profile ) Enter a tern of a concept unique |

identifier (CTIT)

- - -
UMLS Enowledge Sources 3) Restrict source vocabulary to; Olnelude suppressible synonyms E tr I n C r I te r I a
» Bxllorrn Files @ all Source Vocabulaties O Restrict to selected sources:
» SMOMED CT® AJRHELM ~
Manpi Alcohol and Other Drug Thesaurus
appings

A e e Exact Match
e v ] i
4 String Matching | Namalized sting index v [ Checkeif you want resulis ardered by N O rm al I Zed Str I n g & WO rd
Word
Truncation (left/right)

Approximate Match

@ Exctude suppressible synonyms

2 Language Al v

» ExMorm Documentation
Concept

once

» WLP & Lexnical Rescurces

» Semantic MNetworl Eesources

Perform Perform

Forused searching allows users to seatch for a concept that containg either a user entered term name ot a .
» Metathesaurus Resources concept unique identifier (CUT). The term name/CUI (e.g. COO01175) is entered into the text entry box above

anud the appropriate radio button is selected. The restricted searching option allows the wser to restrict the

results to a set of source vocabularies. The user may specify the method of matching the entered term

name. When searching for a term name, the user may also specify the critetia to be used in matching the

entered string to the UMLE contents. .
NOTE: Specifying non-English search language is only applicable when using the Word Index, troncation,

atud Exact Match options.

Pressing the Perform Concepf Search button will update the display to show concepts found with the s ‘ I i | n g l I i . g e
Dane
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Restricted Source Concept Report

Addison’s Disease

99 || UMLS Knowledge Source Server (UMLSKS)

30 00E TONTAR S00E AL TUOTA D G000 & A 2000 &

Metatl‘nasaun.rs Semantic Network
Ha e Adwanced Search
Metathessurus Search for: addison's disease in UMLS Release 2004 AR
Coneept: Adidison's disesse
Concep CUI: CO001403
7 .
R semantic Type: Ddsease or Symdrome
fﬂym-ng,n'us
Crther Langnages
Suppressible Synonyms Definition: Nene found.
o Sorces
it Symo S
Addison’s disease
AncesTers

Addizon’s disease (dsarder)

Parests Prirnary adrenacartical inndfficlency

Primeary adrenocertical insufficiency {disorder)
Prirnary hypoadrenalism

Siblings

Children
Relations

Marrower

Sourves:
ENOMED Clinieal Terms

Broader

Simedlar

Crthiz

Falated and possibly

SYTOTymans
Source assemed synenymy
Allowable Sobheadings

- A

FEAL 00RO R

SPECIALIST Lexicon

Lagout

& UMLS Release:
2004AB

& Search Term:
addison’s disease

¢ Source Vocabulary:
SNOMED CT

¢ String Criteria:
Normalized string
¢ Language:
English
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Addison’s disease iIn SNOMED CT
Preferred Term and Code

UMLS Knowledge Source Server (UMLSKS)

UMLEEE Wersion 4.2.2 URLE Beleases: 2002 2002 AR 200248 C 200240 20034 .48 200348 20034 C 200448 4 20044

Metathesaurus Semantic Network SPECIALIST Lexicon

Home Advanced Search Logout

MMetathesaurus Search for: Addison’s disease in UWLE Release 2004 AB

m Term Name: Addison’s disease

CUL C0001403
Term Ul LO0O1403

Terms

¥ Term Variants Source: SNOMED Clinical Terms
| Me3H Entry Terms TTY: PT

| MeSH Attributes ID: 363732003

Wsers are responsible for cornpliance swrith TRILE copyrright restrictions

¢ TTY: Term Type
¢ |ID: Source Code Descriptor
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Metathesaurus Advanced Search Feature
Relational Record Request

¢ UMLS
Release

& Search Term

¢ UMLS
Relational
Table

Metathesaurus

About the UMLSKS

> Home

= Orrerviews

* Frequently Asked Questons
= BEdit Viewrs/Profile

= UMLE Enowledge Sources
= Developer’s API

= User’s Guide

= Developer's Guide

= Developer's APl Javadocs
»= UMLE Documentation Set
= WLP & Lexical Besources

» Semantc Network Resources

» Metathesaurus Resources

Select UNLS Belease:

17 Enter a term or concept
unique identdfier (SUT):

2} Belect the UMLS table
whoge raw records are to be
returmed.

UMLS Knowledge Source Server (UMLSKS)

UMLEEE Wersion4.2.2  UMLE Releases: 2002 20024 20024C 200240 20024 5 Z003AE 2002AC 20044 4 200448 E

Semantic Network SPECIALIST Lexicon

Logout

Metathesanrms Relational Records Request:

2004AE

| addizon’s diseasd

mrconso J

FAFCOnso

Raw record remurn allows nsers to search for a concept using either a
user entered concept urique 1dentfier (CUL) or a term namme which iz
entered into the text entry box below. Any of the URLE tables listed in
the drop down menn may be selected for retum.

Pressing the Ferfonm Coneept Seorch button will npdate the display to
show the raw records from the selected table based on the concept
informadon found.
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Relational Records MRCONSO.RRF

CUI|LAT|TS|LUI[STT|SUI | ISPEEF |AUI | SAUI | SCUI | SOUI | SAR| TTY | CODE | STR | SUPFRESS | CWF |

CO001403 | CZE [P L3180T42 [PF[S3T08232 | T A32101058] | [DOODEZ24 | MSHCZE | MH | DO0D224 | ADDISONOWA NEMOC|
CO001403 |DUT [P | L20458635 |PF | S2586860 [N AG566810] | [10001130 | MDEDUT | LT | 10001130 | Addison, ziekts
CO001403 |COT |P|L2048638 |PF | 52386860 | F|AS92118%( | |DO00Z224 | MSHDUT |MH|DO00224 [Addison, ziekbte
CO001403 |DUT | 5| L2048637 |PF[S258683% | TIA39311858 | | [DO00DEZ24 | MSHDUT | ST |D000224 |Addison, syndroar
CO001403 |DUT | 5| L2528364 |[PF[S258513]1 | TIAS%66882| | [DO00DEZ24 |MSHDUT | ST |D000224 |Ziekte van Addisc
CO00140310UT S| L3205108 |PFIS3732602 |MIAS1467T33 | |E2T. 1| | ICDIODUT |PTIE2T. 1 [Primaire bijniersch
CO001403|DUT | S| L3203108 |PFS3732602 [ TIASSTO0882 ] | IDO00224 |MSHDUT | 5T |DO00224 |Primaire bijniers
CO001403 |DUT | 5| LASSS255 [PF [ S5686738 | T A0627T443| | [ 10036656 | MDEDUT | LT | 10036656 |primair hypeoadr
CO001403 |DUT | 5| LASSS2T0 [PF [ S536867T T3 NI AE62T4593] | [10053258] |[MDEDUT | LT | 10052381 |[primaire bijnis
CO001403 |DUT | 5| LASSS2T0 [PF [ S5368677T | TIAB62T454 | | [10053258] |[MDEDUT |[PT| 100523581 |[primaire bijnis
CO001403 |DUT [ S| LA012413 |PFIS369551 T T AG645655] | [ 100130%6 [MDRDUT | LT | 10015056 |zickte van Addi
CO001403 |ENGIFP|LOO01403 |PFS0354372 | W A0Z88276 | | |ACDIDE [ 0000006012 |Addison’ s disease|D] |
CO001403 |ENGIP | LO0O1A0S [PF[S053437T2 [N A038827TT] | [0060-3321 | CSP[PT|0060-332]1 |Addison’ s diseas
CO001403 |ENGIFPILOO01403 | PFS02543T2 | W A0Z8827TS (| | ILCHIPT |U00006] |Addison’ s disease|0] |
0001403 [ENGIP|LO001A0Z |PF(S03543T2 NI ADZE22801 | 110001350 [MDR | LT 110001130 |Addiseon” 5 diseasel
CO001403 |ENGIFP|LOO01403 |PF (50354372 W A0388281 | | | IRCDIPTIC134] |Addison’ s disease|3] |
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Semantic Network Searching

File  Edit Wiew History Bookmarks Tools  Help

‘ Se I eCt I ab & - - @ ﬁ 1 htkpeffumisks.nlm.nib. gov kss/servlet TurbinefactionfKssLogin | ¥ | [& = | il |C1|'

UMLS Knowledge Source Server (UMLSKS)
along top

UL ZES Wercion 5.0 UL 2 Releases: 2002 20024E 200240 200247 200344 20034E 200340 200444 2004 AF 200440 2005848 20054 200540 2006448
20064E 200640 2006 4T 2007448 2007 AR

Metathesaurus Semantic Network SPECIALIST Lexicon

Logout

o
1 - L]
» Home # i Ly 1

> Dverview MatatheeSunue  Samantic M/W

About the UMLSKS apk — l

SPECIALLST

= Frequently Asked Cuestions Quick Search Advanced Searches

u I C k S e a r‘C h » Edit ViewsProfile Select UMLS Release: | 200748 v Metathesawus Advanced Search

Enter search value:  |addison's disease| Facilitates advanced searching of the
» TMLS Enowledge Scurces . TMLS Metathesaurus, including
Metathesaurus Semantic SPECIALIST Lo . .
» ExlTorm Files Concept Network Lexicon restricting vocabularies, performing
—_— Search Search Search .
» SNOMED OT® . . . batch searches, performing 2T
S EE— Search Tips.. Search Tips... Search Tips... queties, and using a cotnmand-line
* Ma type mterface.

» VAKP Problem List

Trr———
i » The UMLS 2007AB files are now available H A
‘ Van Ce for download and searching. (July 9, 2007, 8:00 ows browsmg of the uerarcies tor

= TTser's Guide AM) the Semantic Metwork.
> Developer's Guide » Transfer of ownership of SNOMED CT®

S e a rC h O n » Developer's APT Javadocs improves U.5. use rights, requires change to
UMLS license. <more=

» TTWLE Documentation Set

» Baxtorm Documentation

r ht h N d
I g - a » NLP & Lesucal Resources

» Semantic Metworle Besources

-
» Wletathesaurus Resources
; I ‘ Teere are Tesponeible for complisnee with UL S copyright rectrictions

Lister Hill Mational Center for Biomedical Communications
1.3, Mational Library of Wedicine (LI, 8600 Rockville Pike, Eethesda, WD 20804
Hational Institutes of Health (HT
Depattment of Health & Human Services
Copyright Privacy Accessibility Freedom of Information Act

Site Last Updated: 13 Mip 2007 © iomet Binail qustsers @nbm niby gow writh your gt

Done
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Semantic Network Search

UMLEES Wersiond.2.2  URLE Releases: 2002 Z002ZAE 2002 4C Z002AD 300344 2003AF Z003AC 20044 4 20044 F

f UMLS Knowledge Source Server (UMLSKS)

| sl Metathesaurus Semantic Network SPECIALIST Lexicon

Home Logout
Click here to wview the Jawa SWIHG based wersion of the Semantic Metwwork browser.
Thiz is best viewed with Metscape §.2 and above or IE 5.2 and above.

Semantic Network
Semantic Types: Entity, Event Semantic Relations: isa, as;

Please Enter a Semantic Type or Relafion in the box below or select from the list belowr and click on the Find butten:

«l
Semantic Types:

Acquired Abnormality —

Semantic Relations:

adjacent_fo =

T

& Enter search
string

-or-
& Select semantic
type
-or-
& Select semantic
relation
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Semantic Type Clinical Drug

|| P || Metathesaurus

Hidffid

Thas 23 besl wewad Wil Helssapr b2 and asove ar [E

Semantic Network SPECIALIST Lexicon ‘ Browse ST

Clizk heere to view thie Jyws SWIND baged weesion of the Semanbc Hetoord browser

LGt

Sen
Semantic [ypes: Enhby, Event

Fleaze Enter a Sermuntic Thypr or Belasen m the

Semantic Type: Clinical Drug

@ |

Semantic Types:

TUL T200

¢ |Acquired Abnamality

Semarntic Helations:
| adjacent_to =|

Eritity
FPhysecad Object
Orgarasem
Plant
Az
'Flll:_'.‘_'l'.{
Vg
Ricketizia or CHamgsdia
H asierm
iyl
.r|.-.'r:'|r|-|.'|lr
erelhrae
ATE- L a5
Bxd
F.sh
Feptie
Tl

T Meta Concepts [ Relatons T Raw Records h Ie rarC hy
oo ¢ View Concepts
Defmition: A pharmaceutical preparation as produced by

the mamifacturer, The name usually mchades the

substance, s strength, and the form, but may niclude the W I th ST

substance and only one of the other two tems

7 |

T —— & View Relations

Spmantic Type: Clindcal Tirug

(T T2

-
Definition: A phamaceubcal preparaton as produced by Val I d fo r th e S I
the mamffacturer, The name wsually wchades the

substance 1ts strength, and the form, but may nclude the
obstance and only one of the other twro tems

¢ View Raw
Relational
Records
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Show Relations Between Types

s

UMLS Knowledge Source Server (UMLSKS) .

UMLEES Wersiond.2.2 ULILS Beleases: 2002 2002AE 2002 AC 2002 AD 20024 8 20034 F 200240 20048 4 200448 F

Metathesaurus Semantic Network SPECIALIST Lexicon

Homea Logout
Select an element from each list helow and click the
Sedenit (eery hutton.,
Typel: Relation(s): Type 2:
Eﬂchﬁrad Abnormality j Eadjacant_tn j Ef—‘acqmred Abnormality j
| Activity | affects | | Activity
| Aige Group . |analyzes | | Age Group b
Alga | |assesses_effect of | Alga
| Amino Acid Sequence |associated with | Amino Acid Sequence i

¢ Validates whether a selected Semantic
Relationship (SR) holds between two selected
Semantic Types (ST)
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SPECIALIST Lexicon Searching

File  Edit Wiew History Bookmarks Tools  Help
& - - @ ﬁ 1 htkpeffumisks.nlm.nib. gov kss/servlet TurbinefactionfKssLogin | ¥ | [& = | il Q'

UMLS Knowledge Source Server (UMLSKS)

UL ZES Wercion 5.0 UL 2 Releases: 2002 20024E 200240 200247 200344 20034E 200340 200444 2004 AF 200440 2005848 20054 200540 2006448
20064E 200640 2006 4T 2007448 2007 AR

‘ S e I e Ct T a b = Metathesaurus Semantic Network  SPECIALIST Lexicon

Logout

About the UMLSKS E : = ﬁl

» Home 7 ,fl 1;'—-1" |
a O n g O p > Dverview Melatrs | Samuntic /W TR

= Frequently Asked Cuestions Quick Search I

» Edit ViewsProfile Select UMLS Release: | 200748 v Metathesawus Advanced Search

» TS Enewledge Sources

Enter search value:  |addison's disease| Facilitates advanced searching of the
TS Metathesaurus, mncluding
» Extlorm Files restricting vocabularies, performing

S ;
batch searches, performing 2T
L] > SNOMED CT® Search Tips.. Search Tips... Search Tips... queties, and using a cotnmand-line
& Quick search e S
e What'sNew ||

» The UMLS 2007AB files are now available

SPECIALIST

» Developer's APT Semantic Metworle Browser

for download and searching. (July 9, 2007, 8:00 L browsixlg of the hierarchies for
» TTzer's Cuide AM) the Semantic MNetwork.

> Developer's Guide » Transfer of ownership of SNOMED CT®

» Developer's APT Javadocs improves U.5. use rights, requires change to

» TS Documentation Set UMLS license. <more=

» Baxtorm Documentation

» MLP & Lemcal Besources

» Semantic Metworle Besources

» Wletathesaurus Resources

Teere are Tesponeible for complisnee with UL S copyright rectrictions

Lister Hill Mational Center for Biomedical Communications
1.3, Mational Library of Wedicine (LI, 8600 Rockville Pike, Eethesda, WD 20804
Hational Institutes of Health (HT
Depattment of Health & Human Services
Copyright Privacy Accessibility Freedom of Information Act

Site Last Updated: 13 Mip 2007 © iome ? Bimadl o by o vrith, your fngnt.

Done




SPECIALIST Lexicon Search

| UMLS Knowledge Source Server (UMLSKS) -

UMLEES Wersion d.2.2 TMLS Eeleases: 2002 20024F 2002 AC 2002 A0 200348 4 20034 F 20034C 20048 4 20044 B

Metathesaurus Semantic Network  SPECIALIST Lexicon
Logout
About the UMLSKS SPECIALIST Lexicon
» Home The SPECIALLST Leaacon 15 an English language lexicon containing many blomedical terms.
The lexdicon entry for each word or term records syntactie, morphological, and orthographic

" w mnformation.

» Frequently Asked Questions

= Edit Wiewrs/Profile

View Lexical
Records for: |I

= UMLS Enowledge Sources

Lexcal entries may be single or mnld-word tenms.

%.—I:'F_"' e =

» Developer's AP
i
= User's Guide il
!".;_:_:‘.‘
» Developer’s Guide w;{:
» Developer's APl Javadocs i
_— i
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SPECIALIST Lexical Record

UMLS Knowledge Source Server (UMLSKS)

UMLEES Wersion d.2.2 TMLS Eeleases: 2002 20024F 2002 AC 2002 A0 200348 4 20034 F 20034C 20048 4 20044 B

Metathesaurus Semantic Network SPECIALIST Lexicon

Logout

Ahout the HMLSKS

= Home

» Overview Specialist Lexical Record
» Frequently Asked Questions

|base=Addizom’ s disease

= Edit Wiewrs/Profile ent ry=E0000160

cat =noun
variants=uncount

= UMLSE Enowledge Sources variants=rey

» Developer's AP }

View " Addison’s disease” in relational format,

= User’s Guide

» Developer's Guide

G R

+ Developer's APl Javadocs
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UMLS Resources

¢ NLP & Lexical Resources == = 5o

@ - - L g (4 hitkp: {fumlsks, nim. nihgov/kss/servlet  Turbine/actionfKssLogin | = | [ = | i} Q'

e MetaMap Transfer (MMTX) | UMLS Knowledge Source Server (UMLSKS)

UBIL 2 Feleqses: 2002 200248 200240 200240 2003 A0 2003AE 00ZAC 200440, 2004 4 200445 200504 300508 200540 200640
2006 A 200645 006 4T 2007 AL 2007 A

Metathesaurus Semantic Network SPECIALIST Lexicon

e Word Sense Disambiguation — m—

About the UMLSKS

(WSD) Test Collection o

» Frequently Asked Questions Quick Search Arlvam:.erl Searches

- » Edit Views/Profil Select UMLS Relsase: | 200748 Metathesaurus Advanced Search
Enter search value:  |addison's diseass| Faciltates advanced sea.rchmg of the
» TS Enowledge Sources Vetath " - p—— TUMLS Metathesaurus, inchiding
A e 5 i . .
» FsMorm Files ei:;r;c%m ’\ZEL“[:EELI: Lo restricting vocabularies, performing

batch searches, petrforming 2T
> SNOMED CT® Search Tips...  Zearch Tips... Search Tips. ..

- - . queries, and using a command-line
e Semantic Navigator G tpe et
P[RR Etien L What'sNew ||

Developer's 471 > The UMLS 2007AB files are now available

m for download and searching. (July 9, 2007, 8:00 e oneleroizsina ehificlhierarchissl oy
. e an I C ro u pS » Tzer's Cuide AM) the Semantic Networle

semantic Metwork Browser

» Developer's Guide = Transfer of ownership of SNOMED CT®
» Developer's APT Javadocs improves U.S. use rights, requires change to

» UMLE Documentation Set UMLS license. <more=
‘ e a. e S a. u r u S » RBalorm Documentation

» MLP & Lesmical Resources

e String Properties - S N Reces

» Metathesaurus Eesources

Users are Tesporsible for comuplistuce vwith WL S copyright restrictions

Lister Hill Mational Center for Biomedical Comrunications
1.5 Mational Library of I edicine (ML, 8600 Rockville Pike, Bethesda, MD 20554

Hational Institutes of Health (41
Hmul-l ":EE Department of Health & Human Services

Copyright Privacy Accessibility Freedom of Information Act

. NLP &-LEHCBIRE-SDLH'CE-S Site Last Uppdated: 15 Mep 2007 [ ugzestions ? Bl widh g vith your ngaz.

Done

= Semantic Network Resources

= Metathesaurus Besources 118




The “new” UMLSKS (coming soon)

Home @ Help

i@ Log OFf [

UMLS Knowledge Source Server (UMLSKS)

Downloads

ML Knowledge Sources
RxMorm Files

Developer's APT

Documentation
Crverviem

Frequently Asked Questions
UMLSKS User's Guide
Developer's APT Javadocs
UMLS Docurnentation

R.xMorm Docurmentation

Resources
Lexical Tools
MetalMap Transfer
WD Collection

Semantic Mavigator

-

Home ~7| Change Conkent:

Overview What's New

Unified Medical Language System Knowledge Source Server + Web Services

(UMLSKS) Implementation of the
Fact sheet Yersion 4.1 API.
+ Web Interface based on
Portal technology.
Background

The Unified Medical Language System@ (UMLS) approach
involves the development of a set of widely distributed
Knowledge Sources (Metathesuarus, Semantic Metwork, and
SPECIALIST Lexicon) that can be used by a variety of
applications to compensate for differences in the way concepts
are expressed in a variety of computerized biomedical sources.

The UMLS Knowledge Source Server (UMLSKS) is a computer
application that provides Internet access o the Knowledge
Sources and other related resources made available by
developers using the UMLS. Its purpose is to make UMLS data
maore accessible to users, and in particular 1o system
developers. The system architecture allows remote site users
{individuals as well as computer programs) 1o send requests to
a server at the Mational Library of Medicine (MLM). Access o
the system is provided through the \World Wide Web, an
Extensible Markup Language (xML)-based socket programming
interface, and through an Application Programmer Interface

(AP,

19




Horme i@ Log OFf [

UMLS Knowledge Source Server (UMLSKS)
T-

Metathesaurus ~ Change
Metathesaurus: Default
Yiew Metathesaurus Search
%, Metathesaurus: Enter berm
Lexical Yiew
% Metathesaurus: Raw Term: Release: Index:
View CO001403 : :
I 2007484 || Exact Match »
Downloads
Sources:
UMLS knowledge Sources :All sources v
RxMorm Files
Developet's APT _
i Basic Concept
) Concept Information - UMLS Release 200744 IE
Bocumentatiog - conn1403 ] Addison's disease Prinker-Fri
CvErviem = Definition:
iy
Frequently Asked Questions LIRISP Thesaurus)a0355277
= MesH AGI54527

MLSES User's Guide
Developet's AP lavadocs
IMLS Documentation

RxMorm Documentation

Resources
Lexical Toals

Metatap Transfer

An adrenal disease charackerized by the progressive destruction of the ADREMAL CORTEX,
resulking in insufficient production of ALDOSTEROME and HYDROCORTISOME. Clinical symptoms include AMOREXTA;
MALSES; WEIGHT LOS5; MUSCLE WEAKMESS; and HYPERPIGMEMNTATION of the SKIM due to increase in circulating
levvels of ACTH precursor hormone which stimulates MELAROCYTES.

= semantic Tvpes;
Disease or Syndrome
= akams: (179)
Addison's disease[ A0383276)Alcohal and Other Drug Thesaurus/DES 0000006012 ]
A00DI30N DISEASE] AD385542) Clinical Problem Statements/PT0022753 ]
ADREMAL INSUFFICIEMCY (ADDISON'S DISEASE] ADZESAZ0ICOSTARIPTUO000ST ]
_Lll_ Addison's disease[ ADZEE277ICRISP Thesaurus/PTI0060-3321 ]




Home a HEIP G Log Off e

UMLS Knowledge Source Server (UMLSKS)
T-

Metathesaurus " Change
Metathesaurus: Default
Yiew Metathesaurus Search
% Metathesaurus: S
Lexical Yiew
i Metathesaurus: Raw Term: Releasa: Indes:
View 0001 4003 : :
I 2007448 » || Exact kMatch v
Downloads
Sources:
UMLS knowledge Sources tMedDRA Japanese W
RxMorm Files

Developer's APT i
F Basic Concept

) CConcept Information - UMLS Release 200744 = Printet-Friendly
Bacuenration [ CO001403 ] Addison's disease
Orverview -l Eemantic Types:

= akams: (1)
Faeml 8114053670/ MedDRA Japanesef/LT 10001130 ]
UMLSKS Uset's Guide 173w A11505319/MedDRA Tapanese(OL{10013036 ]
Developer's APT Javadocs —LI Fo o[ AL1538038/MedDRA Japanese/PT/ 10001130 ]
—LI [P35 1 R 4% M1E, T e[ 411549716/ MedDRA Japanese) LT, 10036695 ]
U %t R 5 A11513345/MedDRA Japanese LT/ 10052381 ]
U [ e R e 811520927 MedDRA Japanese/PT 10052351 ]
L i e 3 A11493725/MedDRA JapanessfLT 10052351 ]
Resources e T 4 A11500944/MedDRA Japanese/PT/ 10052361 ]
P ok 39 Al1445237/MedDRA Japanese/LT/ 10001130 ]
pse wre 3] A11525326/MedDRA Japaness/OL 10013096 ]
MetaMap Transfer 1737 b 39 A11536039/MedDRA Japanese/PT/10001130 ]
WD Callection s i 935 507 41539 411529574/MedDRA Japanese/LT 10036696 ]

Frequently Asked Questions

JMLS Documentation

RxMorm Docurmentation

Lexical Tools




UMLS Semantic Navigator

¢ Web-based
e http://mor.nlm.nih.gov/perl/semnav.pl

¢ Concept- and relation-centric

¢ Displays contexts graphically

¢ Displays all relations simultaneously

¢ Excludes hierarchical cycles in the UMLS graph

& Search
e By CUI
e By word
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Siblings
Concepts & Ideas

+ Clinical
cyndromes D

Disorders

* Aarskog
syndrome O

+ Abstinence
Svndrome O

+ Achard
Syndrome D

+ Acroparesthesia
Syndrome O

+ 8CTH
deficiency o

+ Arcute coronary
syndrome O

+ Addisoman crisis D

+ Adie Syndrome O

+ Adrenal cortex
atrophy

+ Adrenal
msufficiency due to
adrenal
metastasis

+ Adrenal
msufficiency
necnatal O

+ Adrenal
Insufficiency
secondaty To
Hypopituitarism O

+ Adrenal medullary
sufficiency O w

£ >

Done

Elﬂl] Fc:éuglijzéaél EsitSSrrc%EerrSm) disorder definition Adrena Gland Diseases Other Related
Concepts

Anatomy

\ * Abdominal
Syndrome Dysfunction adrenal Metabolic disorders NEC Adrenal cortical dysfunction I Camty
+ Adrenal Cortex O
+ Adrenal Glands o

Cther disorders of adrenal s Endocrine
g|and § § § § § 3
yatemn O

+ Eetropertoneal
space O

g 3 Adrenal cortical hypofunction Adrena gland |

Chemicals & Drugs

+ Acetaminophen 25
TIGDAL "

Addison's disease

Co-occuaring
Concepts

Anatomy

Addison's disease A drenal

autoimmunii
Cortex [13] o
o bAdrenal

olyglandul ar Type |
itoimmune Syndrome

< 2 Glands [16] &
e Liver [3] o
¥ & Oral mucous
[ Star again ][ Apply new parameters Similar S membranc
. ar Concepts Closest MeSH structure [2] o
Restrict to =home al 3 Terms
vn.l:ab.u]a.ly: + A drenal cortical Chemicals & Drugs
Highlight MNathing v hypofunction Main Headings _
vocabulary: + Alanine
UMLS data: | UMLS_200744 (1 concept) * Addizon Disease Transarmaze [3] O,
TYPE Df LR | I w TN Yo | X I IO I b b w4 %




RRF Browser

¢ Distributed with the UMLS
e Along with MetamorphoSys

& Standalone

¢ Can browse particular subsets of the
Metathesaurus

¢ Search
e By code
e By CUI
e By word
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RRF Browser

| Rich Release Format Browser 2007AB C0001403 Ml=Ed
File Edit Options Help
S8 58 &9 Monospaced w11 D\ 2007 AEMET A w

CUI Search | Code Search | Tree Browser | Word Search |_ Raw Wiew | Feport iew |

(3

Enter search terms: (English)

| # Concept: [CUI C0001403] Addison Disease

|addiSDn'5 diseaEﬂ 5
Semantic Type

’ Search.. ] Dizeasze or Svndrome

= Definition

Select a concept. (3 results) * * HZH/HH|An adrenal diseaszse characterized by the progressive
destruction of the ADRENAL CORTEX, resulting in insufficient
production of ALDOSTERONE and HYDEROCORTISONE. Clinical symptons
include ANOREXIA; MNAUSEAL: WEIGHT LOZE3; MUSCLE WEAERMNEZE; and
HYPERPIGHMENTATION of the 2KIN dus to increase in circulating
levels of ACTH precursor hormone which stimulates MELANOCYTES.

= Atom= (17): (Sarted by Source, String)

ADDISON DI& [AlZ0789&68/MEH/DEV/DO00ZE4] T

ADDTISONME DIs [AlZ07EZ1Z2/MEH/DEV,/DO00ZZ4] T —

Addison Disease [AGSE4EE7 /MEH/MH/DOOO0ZZ24]

Addiszon's Disease [AG9E4528 /MEH/EN/DOOOZE4]

Addiszons Disease [A00159742 /MEH/PM/DOO0ZZ4]

Adrenal Insufficiency, Primary [AE933Z0&/MEH/PM/D0O00Z24]

Adrenocortical Insufficiencies, Primary

[Ae29z3Z05 MEHPMDO00224 ]
# Adrenocortical Insufficiency, Primary

[Ac292Z10 MEHPHUDO00ZE4 ]
[# Disease, Addison [AO0496Z8/MSH/PM/DO00ZZ4] bl

CoO00z292 bnemia, Pernicious
COlez302 Adrenoleukodystrophy

H EHE E B




Knowledge Source Server
Application Programming Interface



UMLSKS API basics

4 Remote server at NLM
¢ Local application connected through

Java RMI TCP/IP socket
¢ Java-based applications ¢ XML-based queries
¢ Developer’s Guide: ¢ Developer’s Guide: Chapter 5
Chapter 3 & XML schema
¢ Set of Java classes ¢ Socket server
(part of the UMLSKS API

e Host: umisks.nlm.nih.gov

download) e Port: 8042

& Detailed Javadoc
documentation online and with
API download
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Developer’s Guide

About the UMLSKS Developer's Guide

» Home
: Frint/Text Version Table of Contents Ahout Thizs Guide
> OVErTEW
» Frecuently Asleed Ouestions About This Guide
» Edit Views/Profile
Thiz guide describes the installation and usage of the programmatic interface for the URLE Knowledge
Source Server (JLLITE.
= TIMLE Enowledae Sources @ K
» Developer's ATT Andiernce
The andience for this guide iz developers of ULWLIES applications using the UMLIES AFL
» User's Gade
F Developer's Guide \ Release Notes
1 Introduction Flease refer to the Eeleaze Bulletin fior a detailed list of features, bug fires, and khown problems with this
2. Installing the UMLSES wersion of the TMWLIES.
3. Budlding UMLIKS Software
Applications i N Haw to Use This Guide
4 Using the XML Cuery Facility 8 This manual contains the following chapters:
2. Uemg the UMLIES Socket
I * Chapter 1 - Inttoduction desctibes the hasic features and architecture of the TRLIES.
» UMLE Deocumentation et * Chapter 2 - Installing the ULLEES provides admirdstrators instructions on installing and tailoring a
UMLSKS installation.
= MLF & Lesxical BEezources * Chapter 3 - Building UMLIKS Software Applications describes the functions available to
» Semantic HMetwork Resources developers wanting to interface to the UMLIES theough another Tava program.

* Chapter 4 - Tsing the ZWL Query Facility describes how to use the quetying facility of the
UMLEESS wheteit users build XML queties to be executed.

* Chapter 5 - Using the UWMLEES Socket Server describes how to use the socket server to pass ML
formatted commands or conunand-line type queties (2.2 ks -teta -c aids) that are to be executed by

» Metathezauris Eesources

the server, with the results passed back to a client lstening to the socket.



Documentation Java API

UMLS Knowledge Source Server (UMLSKS)

TRAL SECS Wersion 5.0 TRAL S Feleases: 2002 20020F 200200 200240 200300 J003AE 200300 200400 2004 0F: 2004 40 200500 2005408 2005480 200600
20064F 2006400 20054T 2007480 20074

(f5 MNafional Library of Medicineg
Lister Hill Nafional Cenfer for Biomedical Commsications f{LENCEC)

About the UMLSKS Developer's Guide

» Home
. Priost/T ezt Version Table of Contents About Thiz Guide
> Jverview
» Frecguently Asled Ouestions TUMLSKS API Download
» BEdit Views/Profile
The following instructions desciibe the procedures for dowrloading and installing the TMLEES APIL The

sections inchade

» TINLE Enowledge Sources

» Developer's AFT & Downloading the TMLSES APT
S m————
» ser's Guide + Running the Client
' ' * Running the ExpertClient
] ??E;ﬁii;inﬁﬂde *+ Funning the SocketClient
2. Installing the UMLIKS + Running the StandardQueryClient
3. Building ULLEKS Software * Available Documentation
.

Applications
4, Using the ZWL Query Facility

5. Using the TMWMLIES Socket Downloading the UMLSKS APT

HEfTEY

Aatmple Output and ZML Ouery Examples

v TNLYS Documentation Set The complete set of files for the TLLEES f—‘a:fl may be downloaded by clicking on the link helow. Clicking the
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Documentation Javadocs

~ ~
Al Classes BB Fackage Class Use Tree Deprecated Index Help
FREY HNEXT FRAMES HNO FRAMES
Packages
gov.nih.nim.kss.api
Packages

qov.nibnim kss.mode
gov.nib.nlm.kss. mode gov.nih.nlm.Jss.api
fov.hib.nlm kss.mode

gov.nin.nim kss.mode
gov.nih.nim kss.mode gov.nih.nlm.kss.models lex

gov.nih.nlm.kss.models

gov.nin.nim.kss.mode o | | gov.nih.nlm.kss.models.meta

b » gov.nih.nlm.kss.models.meta.assocExp
~

All Classes gov.nih.nlm.Jcss.models. meta.attribute
AdjEntry .
AOVENT gov.nih.nlm.kss.models.meta.concept
AssocExprsbxecutar gov.nih.nlm.kss.models.meta.context
AssociatedExp
AssociatedExpvector gov.nih.nlm.Jcss.models.meta.cooccmrence
AssociativeRelExister -
AssociativeRelation gov.nih.nlm.kss.models.meta.deltas
i?t?mlatlvel?elatlunw gov.nih.nlm.Jkss.models. metalocator
Aftrvector gov.nih.nlm.kss.models.meta.meshentry
Attribute Context
Attributevalue gov.nih.nlm.kss.models. meta.relation
ALHENthy
BasicConceptPropse: gov.nih.nlm kss.models.meta.source
COoContext .
T gov.nih.nlm.kss.models.sem
Catentry gov.nih.nlm.kss.models.sem.rels
Cormpareltil
Concept ov.nih.nlm.kss.models.sem.units

ConceptAftribute -
ConceptAtributeyect gov.nih.nlm.kss.query

ConceptAttrsExecutor
CDnCEQtDElta
Concepfid gov.nih.nlm.kss.query.meta

CDHCEQt|dVECtDI’
ConceptMameExecutc gov.nih.nlm.kss.query.sem

ConceptPropsExecut N -
Conceptvector gov.nih.nlm.kss.util

832? éitntSEttin 3 gov.nih.nlm.nls JexCheclk.Lib 1 3 O

gov.nih.nlm.Jcss.query.lex




Sample XML query (1) Current version

<?xml version="1.0"?>
<getCurrentUMLSVersion version="1.0"/>

<?xml version="1.0"?>
<CurrentUMLSYear version="1.0">
::> 2007AB

</CurrentUMLSYear>

]
| —
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Sample XML query (2) Concepts by string

<?xml version="1.0"?>

<findCUI version="1.0">
<conceptName>appendicectomy</conceptName>
<language>ENG</language>

<exact/>

<noSuppressibles/>

</findCUI>

<?xml version="1.0"?>
<ConceptIdCollection version="1.0">
<release>2004AB</release>

m:j> <conceptId>
<cui>C000361ll</cui>

<cn>Appendectomy</cn>
</conceptId>
</ConceptIdCollection>
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Sample XML query (3) Concepts properties

<?xml version="1.0"?>
<getSemanticType version="1.0">
<cui>C0033572</cui>
</getSemanticType>

<?xml version="1.0"?>
<SemanticTypeCollection version="1.0">
<release>2004AB</release>
<cui>C0033572</cui>
<cn>Prostate</cn>
m:j> <semanticType>

<tui>T023</tui>

<sty>Body Part, Organ,

or Organ Component</sty>
</semanticType>

</SemanticTypeCollection>
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Sample XML query (4) Relationships

<?xml version="1.0"?>
<getRelations version="1.0">
<cui>C0033572</cui>

<rel>RO</rel>

. <?xml version="1.0"?>
</getRelations> M *

<RelationCollection version="1.0">

[...]
<relation>

<aui>A3188910</aui>
<sab>SNOMEDCT</sab>
<relSource>
<cui>C0007112</cui>
[:j> <cn>Adenocarcinoma of prostate</cn>
<aui>A3318222</aui>
<rel>RO</rel> [.]
<rui>R54806623</rui>
<rela>has finding site</relas
</relSource>
</relation>

[...]




Sample XML query (5) All semantic type IDs

<?xml version="1.0"?>
<listSemTypelds version="1.0">
</listSemTypelds>

<?xml version="1.0"?>
<SemNetIdCollection version="1.0">
<release>2004AB</release>
<semnetId>
<name>Acquired Abnormality</name>
<ui>T020</ui>

W:j> <semtype/>
</semnetId>

<semnetId>
<name>Activity</name>
<ui>T052</ui>
<semtype/>
</semnetId>
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Performing XML queries from UMLSKS

UMLS Knowledge Source Server (UMLSKS)

TIBIL SECE Wersioe 4.3 TRIL 5 Feleases: 2002 2002408 2002810 200247 200300 0034 20038 ° 200400,
Metathesaurus Semantic Network SPECIALIST Lexicon

Logout

MMetathesanrus Advanced Search Options
Petform Focused Search

= Home

= Owerview Faocused searching allows users to search for a concept that contains either a user entered term name or a concept unigque

= Frecuently Acked Cuestions identifier (CUT). The gdva.nced searching option allows user to restrict the results to a set of source voca_bula.ries a.nd may specify
- - the method of matching the entered term name, When searching for a testn name, the veer thay also specifir the criteria to be used
>~ Edit Views/Profile ity thatching the entered string to the ULILE contents.

Downloads
= TTMWLE Enowledoe Sources
= Developer's ATT

The ZEWL gquery facility allows users to specify a gquery using the eXtensible Makup Language (ML) dialect created for the

2 G ULILSESE. Uset's of this searching feature must be familiar with the internal database stractures and how table data are related to
IS RE T sach other

Perform 0L Craery

= Developer's Guide

= Developer's API Javadocs
R R t ASCIT Relational B d

= TS Documentation Zet Eques e

The data tables used to populate the backend Oracle database can be returned to the user that match a user's input term or
» ITLE & Lesxical Resources concept unigue identifier.

= Semantc IMetwork Eesources

= Metathesavrus Eesources

Tleers are Tespoteibls for compliste vith TR S copryright Tectrictions

Lister Hill Mational Center for Biomedical Comttnanications
5. Mational Librars of Iledicine (FLLT), 8600 Rockrille Pike, Bethesda, IID 20894
Hational Institutes of Health (TIH
Department of Health & Human Setvices

r@ Error on page. I_ l_ [BF Local intranet
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Performing XML queries from UMLSKS

UMLSES Wersion 4.2.2

Metathesaurus

UMLS Knowledge Source Server (UMLSKS)

TIALE Releases: 2002 2002 AF 2002AC 200240 20024 0 20034F 20034 C 200448 4 20044 F

Semantic Network SPECIALIST Lexicon

Ahout the UMLSKS

» Home

> Qverview

* Frequently Asked Questons
» Edit Viewrs/Profile

Dovmloads

= UMLS Enowledge Sources
» Developer’s API

[Documentation |
» User's Guide

» Developer’'s Guide

» Developer's APl Javadocs

» UMLES Docurmnentation Sef

= WLP & Lexical Resources
= Sermnantic Netvwrark Resources

= Metathesaurus Resources

Logout

Metathesamrus XML Query
The ULLSKS provides a facility for interpreting two forms of XL

w Standard AP comrmands
» Specislized requests

"Standard” APl comrnands are a set of XML documents in which each of the standard
APT corunands (all bot the query) are represented in the KWL, For examples on the
structure of this type of document, see the examples

"Bpecialized” requests are those XML docwments that are stmetired for vse with the
kssRetriewver. querp method. These types of queries are describe in Chapter 4 of the
UMLSKS User's Guide. User’s of this type of query must be familiar with the internal
database structores and how table data are related to each other.

Either type/paste the XML query into the text entry area or browse your local file
system to locate an XML query file o upload to the UMLSKS, Once the query 1s
entered, click the Find button to execute the query

Enter the XML query:

Browse.

<?xml version="1.0"?>

<getRelations>
<cui>C0033572</cui>
<rel>RO</rel>
</getRelations>
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Part |1
How to use the UMLS?

(3) Installing the UMLS locally and

Customizing the Metathesaurus
using MetamorphoSys



What Is MetamorphoSys?

& Tool distributed with the UMLS

¢ Multi-platform Java software

& The UMLS installation and customization wizard
e Installs Knowledge Sources to local storage
e Subsets and customizes a local Metathesaurus
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Using MetamorphoSys

¢ Simple to use

¢ Screens and tabs lead you through process

¢ Installs NLM data format files to local storage
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Why use MetamorphoSys?

Customize the Metathesaurus

¢ To remove terminology that is unhelpful, or even
harmful, to your needs and purposes

¢ To comply with terms of license agreement
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Why use MetamorphoSys?

Changing Default Settings

¢ To alter the preferred name

¢ To alter suppressibility of specific source term
types
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Customization is Critical

¢ Requires a clear understanding of:
Characteristics of source vocabularies
License arrangements

User’s functional requirements
User’s purpose and perspective

¢ Technical expertise

... and requires a

multidisciplinary technical team »




Machine Requirements

¢ A fast CPU - 1 GHz or higher

¢ 1 GB RAM recommended (512 MB min.)
¢ 6X (or better) DVD drive

¢ 22 GB minimum free disk space

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

¢ 1-10 hours run time on platforms tested
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Download from UMLSKS ...

¢ High speed Internet connection required
¢ Read the README file for the release

UMLS Knowledge Source Server (UMLSKS)

UBIL SES Wersion 5.0 URIL S Feleaces: 2002 200208 200240 200247 200340 2003 A8 200340 200440 2004 A 200440 200544
20064 00640 200640 200748 2007 AR

Metathesaurus Semantic Network SPECIALIST Lexicon
Logout
> Home UMLS Knowledge Sources: File Downloads

» Oyerview

» Frequently Asked Cuestions

» Edit Views/Profile ‘ZUD?AB UMLS Files
Fuly 03, 2007 12:00:00 ET

» TTWLS Enowledse Sources ‘M

+ Rxlorm Files 200748 MD5

» SNOMED CT® [20072b-1-meta.nim
» Mappings !200?ab-2-meta_n]m
» VATEP Problem List !200?ab—otherks.n]m
» Developer's AFT ‘mms;{s.zi}g
EeneTs
» Tser's Guide ‘READI‘[EM

» Developer's Guide

» Developer's APT Javadocs Download Notes:

m TTRAT < Thmriwnanbabiam Sat 145




...or DVD?

¢ Order at: umls_support@nim.nih.gov
¢ Include your license number

¢ Run MetamorphoSys from DVD

e Windows
= Autorun; or go to root directory and click on “windows_mmsys.bat

e Linux, Solaris, Macintosh

= 0pen a terminal window, change to the root directory and type
appropriate command: ./linux_mmsys.sh, ./solaris_mmsys.sh,

Jmacintosh_mmsys.sh
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Welcome Screen

Help

@ National Library of Medicine

] '|:luﬂ TP_&
- \ ()
e A o et
oy AN >
~ o
4‘% ¢4 P

T |
Install UMLS LEJH

Browse my subset
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Install UMLS

ki

wu| Install UMLS

INSTALL UNMLS

SoLrce E:
This directory conkains UMLS Files.

Destination | D,

Select where to create the top-level UMLS directary.
The directory name will correspond ta the UMLS release, e.g., Z007AB.

Install UMLS Enowledge Sources:

Metathesaurus Select

one or all
Sernankic Mebwark,
H of these

SPECIALIST Lexicon & Lexical Tools Options

QK || Cancel |




UMLS License Notice

License Agreement Mok

Notice:

The Metathesaurs containg source vocabularies produced by many different copyright holders. The majority of the
cotitent of the Metathesauris iz awailable for use under the basic (and quite open) terms described in the Metathesaunas
license hitpAwmamwe nltn. nih. gow/researchfumlsdicense hitrnl

Howewer, some vocabulary producers place ADDITIONAL RESTRICTIONS OM THE USE OF THEIR CONTENT AS
DISTRIBUTED WITHIN THE METATHESAURTIS.

The warious levels of additional restrictions are described in Section 12 of the license. The lewel that applies to individual
wocabularies is recorded in the Appendix to the license. Ifa UMLE user already has a separate license for use of one of

the source wocabularies, the user's existing license also applies to that source as distributed within the Metathesaurs. In
sotne cases, UNLE users mmay hawve to request permission or negotiate a separate license with a wocabulary producer in

order to use that wocabulary in a production system. There tmay be a charge associated with these separate permissions

or license agreements.

Pleaze gelect "Accept” or "Dio Mot Accept” below after resrewing the license agreermnent at the TR abose.

Accept I Do Mot Accept

Sccept

Do Mot Accept



Installation progress monitor

| MetamorphoSys Prog. .. BEJE| ﬁfﬂetamurphus'ﬁ Prog, .. EJE”E| o MetamorphoSys Prog... BEJE|

Install UMLS Install UMLS Install UMLS

The Fallowing operations will be performed: The Following operations will be performed: The Fallowing operations will be performed:
Configure Metathesaurus Subset
[ ] Installing Specialist Lexicon & Tools
[ ] Installing Semantic Metwork:
[ ] Installing Metathesaurus Instaling Metathesaurus Installing Metathesaurus

[ ] Initializirg CLIT List Inikializing CUT Lisk

[] Subsetting Content [] Subsetting Content Subsetting Content

[] subsetting Indexes [ ] subsetting Indexes [] subsetting Indexes

[] Final Processes [ | Final Pracesses []Final Processes
[ ] Dane [ ] Cone [ ] Done
[ Carcel l{i?lperatil:nn is 12 % Complete ] E:Iperatil:un is 82 % Complete ]

[ Cancel ] [ Cancel ]
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Select a default subset

| Select Default Subset

Help

Select Default Subset

Select one of the default Metathesaurus subsets below. The default subset, Level 0, includes
only those sources for which no additional license agreements are necessary. Mote: You may later
use the Source List tab to customize your subset, to include or exclude specific vocabularies.

Mame Description |
Exclude all non-level O sources

Level O+ SMOMEDCT  |Exclude all non-level 0 sources except SMOMEDCT

Done H Cancel

Level O — no separate additional license agreements

Level 0 + SNOMEDCT — Users from non-IHTSDO member countries
must have separate license agreements
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Input Options Tab

2 - EX
File Edit ©Options Reset Done Help

Zelect the format in which subszet data was saved and indicate the location of the source folder that contains the existing subset configquration.
Zee Help for maore information.

Uzerz may proceed to the other Options tabs in any order by clicking on the tabs acrozs the top of the screen or by clicking "Done" on the
File bar and =electing "Begin Subset".

Input Farmak Options

Select Inpuk Farmat

MLM Data File Format

Browse, ,

MLM Daka File Formak Configuration

Source Folder - Location of Metathesaurus Files

E:

Browse, , |
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Output Options Tab

UMLS Metathesaurus Configuration 2007AB

- BX

File Edit ©Options Reset Done

Help
Input Sptions | Output Opkions | Source List | Precedence | Suppressibility
Zelect data output options to customize the subset and create additional files F desired. See Help for more information.
Uzerz may proceed to the other Options tabs in any order by clicking on the tabs acrozs the top of the screen or by clicking "Done" on the
File bar and =electing "Begin Subset".
Cabput Farmat Oplions
Select Cukput Format
Rich Release Formak Browse,
Rich Release Format Configuration ~
Subset Folder - Location of Subset Files
Cu2007ABYMET A Browse, ,
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Output Options Tab

Write Dakabase Load Scripts
[ ] wirite Oracle load script. [ ] wirite MySOL load script
Source Abbreviation Formnat
[ ] Qutput versioned source abbreviations rather than versionless source abbreviations,
Maximum Field Length
[ ] Truncate long fields ko | 4000 charackers,
Eliminate Extended Unicode Characters
[ ] Remove records containing extended UTF-8 characters.

Remove MTH anly concepks

|:| Femaove concepts containing only MTH atoms.

Zalculake MDS walues For oukput Files

[ ] Calculate MDSs For autput Files - writes mmsys,mds file.




Source List Tab

| UMLS Metathesaurus Configuration 2007AB

File

Edit Options Reset Done

| Input Options | Output Options |§5'I"-IFEE List || precedence | Suppressibility |

Help

Indicate below to INCLUDE or EXXCLUDE zelected sources.
SELECTED =sources appear on a dark backaround, e.q., S [SEIGREEEl S

To undo zelections and return 1o default zource list, select "Reset Source List" from Reset menu st top,

(%) Select sources bo EXCLUCE From subset
() Select sources bo INCLUDE in subset

Sources bo Exclude

[ Full Source Mame

|| Saurce Abbreviation || Source Family |Lang...|| Level || Concepts |

ALIRHELIM, 1993
Alternative Biling Concepts, 2005
&lcohiol and Cther Drug Thesaurus, 2000

Autharized Osteopathic Thesaurus, 2003

CRISP Thesaurus, 2006 CSP2006

Common Terminology Criteria for Adverse Events, 2003 CTCAENS

Z5P 0
COSTART, 1995 C5T95 Z5T EMNG 0 3547
1]

1

Highlighted
rows are
excluded
from the

subset.
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Precedence Tab

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

ﬂ UMLS Metathesaurus Configuration 2007AB
File Edit ©Options FReset Done Help

Thiz =creen sets the relative ranking of sourceferm type combinations. The ranking of sources and term types will affect the output subszet. In
particular, the name of a concept will be determined by the highest ranking term type inthat concept. To mowe rows, either cut and paste rows
u=ing keyboard shortcuts, or drag and drop. See Help for mare information.

zers may proceed to the ather Options tabs inany order by clicking on the tabs across the top of the screen or by clicking "Done" on the
File bar and selecting "Begin Subset",

Precedence C t d

Full Source Mame Source Abbreviation Term Type u an
MLS Metathesaurus MTH P S
Medical Subject Headings, 007 _2007_05_01 MSHZ007_2007_05_01 MH paSte rOWs
Medical Subject Headings, 2007_2007_05_01 MSH2007 _2007_05_01 T
Medical Subject Headings, 2007_2007_05_01 MSHZ007 _2007_05_01 PEP tO a. I te I' th e
Medical Subject Headings, 2007 _2007_05_01 MSHZ007 _2007_05_01 PEM
Medical Subject Headings, 2007 _2007_05_01 MSHZz007 _2007_05_01 EP p refe r re d
Medical Subject Headings, 2007_2007_05_01 MSH2007 _2007_05_01 EN
Medical Subject Headings, 2007 _2007_05_01 MSHZ007 _2007_05_01 w n am e
Medical Subject Headings, 2007 _2007_05_01 MSHZ007 _2007_05_01 P
Medical Subject Headings, 007 _2007_05_01 MSHZ007_2007_05_01 MM
RxMorm Yocabulary, 0784 _070503F RXNORM_07AA_OF0S05F SCD 1 56
FxMorm Yocabulary, 0764 _070S03F RENORM_O784_070S03F SEBD
FocMorm Yocabulary, 0764 _070S03F RAENORM_O7AA_ O7FOS03F =4y




Suppressibility Tab

X]

UMLS Metathesaurus Configuration 2007AB =1
File Edit ©Options FReset Done Help

Input Options | Oukput Options || Source List | Precedence |; Suppressibility |

Thiz screen cortaing the Suppressibility Fiter, which specifies sourceferm type combinations 1o be suppressed. Users can customize the
subzet by selecting and deselecting sourceferm type combinations. See Help for more infarmation.

Izers may proceed to the ather Options tabs inany order by clicking on the tabsz across the top of the =creen or by clicking "Done" on the
File bar and selecting "Begin Subset",

Select One ar More Suppressible Term Types

SOUrCE | Source Abbreviation || Term Type |
Logical Dbservaton [dentiier [Names and Lodes, 219

0 ation Identifier Mames and « LMC219 0 - h I - h d
Logical Observation Identifier Mames and Codes, 219 LMC219 H I g I g te

Logical Observation [dentifier Mames and Codes, 219 LMCZ19 LPM
Logical Observation Identifier Mames and Codes, 219 LNCZ19 LS SO u rce te rm
Ln:ngln:al Observatlnn Identlﬁer Mames and Codes, 219 LMC219 L
¥4 E u LMCZ219 I =
Ln:ngln:al Observatlnn Identlﬁer Names aru:l Cn:n:lesJ 219 LMC219
Logical Observation Identifier Mames and Codes, 219 LMC219 SN m arked aS
Logical Observation Identifier Mames and Codes, 219 LMC219 ¥y )
Logical Observation [dentifier Mames and Codes, 219 LMCZ19 *M S u p p reSS I b I e
McMaster Lniversity Epidemiclogy Terms, 1992 MCMS2 FT
McMasker University Epidemiclogy Terms, 1992 MICS2 RT
MedlinePlus Health Topics_2004_03_14, 20040314 MEDLIMEPLUS 20040514 ET
MedlinePlus Health Topics_2004_058_14, 20040514 MEDLIMEPLUIS 20040314 FT =
MedlinePlus Health Topics_2004_05_14, 20040514 MEDLIMEPLUS 20040314 “M 157

Medical Subject Headings, 2007 _2007_05_01 MSHz007 _2007_05_01 I_E
Medical Subject Headings, ; MSH200 ;




File menu

=lUMLS Metathesaurus Configuration 2007AB
Edit Options Reset  Done

Enable/Disable Filker  Ckrl+E

Irnpork: Filker, iZbr|+1

5 | Source List | Precedence | Suppressibility

Mew Configuration,,  Crrl+M
Open Configuration..  ChrH-O &t data was zaved and indicate the location of the source folder that contains the existing subset configuration.

Save Configuration,,  Ckrl+3

or Options tabs inany order by clicking on the tabs acrozs the top of the screen or by clicking "Done" on the
File bar and =electing "Begin Subset".

Input Farmat Opkions

Select Inpuk Farmat

MLM Data File Format Browse..

MLM Daka File Format Configuration

Source Folder - Location of Metathesaurus Files

i

158




Edit menu

Undo Suppressibility ackion Ckrl+2

ence | Suppressibility

= Increase Font Size Ckrl+Clase Bracket

Decrease Font Size Ckrl+Open Bracket

rrr g ey COMBINELIONS . See Help for more informatian.

zpecifies sourceterm type combinations to be suppressed. Users can customize the

Uzerz may proceed to the other Options tabs in any order by clicking on the tabs acrozs the top of the screen or by clicking "Done" on the

File bar and =electing "Begin Subset".

Select One or More Suppressible Term Types

3

Source Source Abbreviation ][ Term Type ]
Logical Dbservation ldentfier Mames and Codes, £19 LMNC_ZTY LM
Logical Observation Identifier Mames and Codes, 219 LMC219 LD
Logical Observation Identifier Mames and Codes, 219 LMC219 LPDM
Logical Observation Identifier Mames and Codes, 219 LMC219
Logical Observation Identifier Mames and Codes, 219 LMC219 LS
Logical Observation Identifier Mames and Codes, 219 LNCZ19 L
Logical Observation Identifier Mames and Codes, 219 LMC219 QLK
Logical Observation Identifier Mames and Codes, 219 LMNCZ19 |
Logical Observation Identifier Mames and Codes, 219 LMC219 250
Logical Observation Identifier Mames and Codes, 219 LMC219 an
Logical Observation Identifier Mames and Codes, 219 LMC219 9%
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Options menu

2| UMLS Metathesaurus Configuration 2007AB M=
File Edit Befsdly= Feset  Done Help

MekamorphoSys Opkions

Input acedence | Suppressibility

Select
See He

Advanced Source List Options | and indicate the location of the source folder that contains the existing subset configuration.

Advanced Suppressibilicy Options

Uzers may proceed to the other Options tabs in any order by clicking on the tabs across the top of the screen or by clicking "Done" on the
File bar and =electing "Begin Subset".

Input Farmat Opkions

Select Inpuk Format

MLM Craka File Format Browse,

MLM Daka File Format Configuration

Source Folder - Location of Metathesaurus Files

E: Browse,
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Reset menu

wu| UMLS Metathesaurus Configuration 2007AB
File Edit ©Options BEEEES Done

Help
Reset Inpuk)Oukput Oplions

Input Options | ¢ Feset source List lence | Suppressibility

Feset Precedence

Zelect the format Reset Suppressibility 1 indicate the location of the zource falder that cortains the existing subset configuration.
Zee Help for mor e

Uzers may proceed to the other Options tabs in any order by clicking on the tabs across the top of the screen or by clicking "Done" on the
File bar and =electing "Begin Subset".

Input Farmak Options

Select Inpuk Farmat

NLM Data File Format

& Returns all filters to default selections

¢ Default selections in “mmsys.prop.default file” in config folder
& mmsys.prop.default contains properties in last run
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Done — Begin Subset

| UMLS Metathesaurus Configuration 2007AB

- BX

Help

File Edit ©Options Reset BEEE

Beqgin Subset  Ckrl+B

Input Options | Cukput Options | Source List || Precedence | Suppressibility

Zelect the format in which subszet data was saved and indicate the location of the source folder that contains the existing subset configquration.
Zee Help for maore information.

Uzers may proceed to the other Options tabs in any order by clicking on the tabs across the top of the screen or by clicking "Done" on the
File bar and =electing "Begin Subset".

Input Farmat Opkions

Select Inpuk Format

MLM Craka File Format Browse,
MLM Daka File Format Configuration
Source Folder - Location of Metathesaurus Files
E: Browse,
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Save configuration for next installation

Question

“» | Youhave made changes to this configuration.
x{/

Would wou like ko save the changes?

[H’es][hh:u]
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How MetamorphoSys Works

& Removes all information from relational files In
excluded vocabularies

e atoms, strings, relationships, attributes, mappings, etc.

¢ Applies additional options selected by user

e such as adding source term suppressibility or altering
precedence

& Produces a full set of Metathesaurus files
e relational files with customized data
e reflecting other user criteria
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MetamorphoSys log

MetamorphoSys Subset Log

b | MetamorphoSys Yersion........u-e-. MMSYS-2007AB- 20070621
t MetamorphoSys Build Date.............. 2007 _06_21_18_35_25

UMLS Build Date:.....occeunmsmsees 2007_06_29_11_50_02
Release Version:. ... 20070B
Release Date:........cooeeceeee 20070616
Release Description;......cee.-.. Base Release for Spring 2007
Metathesaurus Source paths............ E:n
Subsetted Metathesaurus folder.......D: 2007 AB'META
Configuration file used............... D: 2007 ABwoh-mesh.properties
Start at: Fri Jul 27 16:28:35 EDT 2007

Finished at.........coeceee-e... Fri Jul 27 17:39:02 EDT 2007
CONCepts N SOUNCE:...ocememenes 1136586

Concepts in subset........ccceeueu. 278431

Time elapsed:......cceeeeeeeee 01:10:26

Details about MetamorphoSys Input Handler

Done ] [ Browse Subset,
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MetamorphoSys log

B mmsys. log - Notepad E@El

File Edit Format Wiew Help

MetamorphoSys Version:.......c.oueu... MMSYS-2007AB-20070621
MetamorphoSys Build Date:............. 2007_06_21_18_35_25

UMLS Build Date:.....cuuiinnrnnnnnnnnn 2007_06_29_11_50_02

Release VersSToN: ... iiirinnrennennnnn 2007AB

Release Date:......uiieninnennnneennn 20070616

Release DeSCripLtioN: ..ot in v ennrennnn Base Release for Spring 2007
Metathesaurus Source paths:........... E:\

Subsetted Metathesaurus folder:....... D:\2007AB\META

configuration file used:.............. D:\2007AB\ob-mesh.properties
o= X ol o ol Fri Jul 27 16:28:35 EDT 2007
Initialize CUI List completed:........ Fri Jul 27 16:33:00 EDT 2007
Subset Metathesaurus completed:....... Fri Jul 27 17:28:55 EDT 2007
Subset Index Files completed:......... Fri Jul 27 17:36:34 EDT 2007
Subset Release Metadata completed:....Fri Jul 27 17:36:56 EDT 2007
Finished at:........ .. ... Fri Jul 27 17:39:02 EDT 2007
CONCEPLS TN SOUFCE: .. v v iv v enrnnenses 1436586

Concepts in subset:................... 278431

Time elapsed:. .. ... it iiininnnnnnn 01:10:26

MetamorphoSys Input: NLM Data File Format

Details about MetamorphoSys oOutput Handler

Metathesaurus Output: Rich Release Format

Long fields were not truncated.

Source Abbreviations were written out with a versionless (root)
representation.

Fields containing UTF-8 characters were not removed.

UTF-8 BOM characters were not added to output files.

Md5s were not calculated.

Concepts containing only MTH atoms were not removed.

Excluded Sources
AI/RHEUM, 1993

Ll
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File

QEack - \_)l

Output directory contents

Edit Wiew  Favorites

5

File and Folder Tasks

lj Make a new Folder

Publish this Folder to
the Web

! Share this Folder

Other Places

) 20074E

E] My Documents

:,J My Complkber

\:J My Mebwiork Places

Tools  Help

jSearch i Folders v

—

j\.

A ) CHANGE
Cindexes
AMEIGLUL RRF
AMEIGSULRRF
config. prop
IEI mmsys,log
MRALLRRF
MRCOC.RRF
MRCOLS. RRF
MRCONSO.RRF
MRCLLRRF
MRDEF.RRF
MRDOC.RRF
MRFILES.RRF
MRHIER.RRF

MRHIST.RRF
MRMAP RRF
MRRANK RRF
MRREL.RRF
MRSAE.RRF
MRSAT RRF
MRSMAP RRF
MRSTY .RRF
MRXNS_ENG.RRF
MRNYW_ENG.RRF
MR _BAC, RRF
MR CZE.RRF
MR _DAN, RRF
MR DUT RRF

MR _ENG.RRF

MR _FIN,RRF
MR FRE.RRF
MR _SER.RRF
MR HEE.RRF
MR _HUN, RRF
MR ITA.RRF
MR _IPH,RRF
MR NOR.RRF
MR _POR,RRF
MR RUS . RRF
MR _SPa,RRF
MR SWE.RRF

release.dat
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(4) A UMLS-based algorithm



Indexing Initiative [Aronson & al., AMIA, 2000]

¢ For noun phrases extracted from medical texts,
map to UMLS concepts

¢ Then, select from the MeSH vocabulary the
concepts that are the most closely related to the
original concepts

» MeSH descriptor

Medical text

\ Noun phrase

UMLS
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ReS’[I’i Ct tO M ES H [Bodenreider & al., AMIA, 1998]

¢ Based on the principle of semantic locality
¢ Use different components of the UMLS
¢ 4 technigues of Increasing aggressiveness

e Use Synonymy MRCONSO
e Use Associated expressions (ATXs) MRATX + MRREL
e Explore the Ancestors MRREL + SN

e Explore the Other related concepts =~ MRREL + SN
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Restrict to MeSH Synonymy

¢ Term mapped to Source concept

¢ For this concept, iIs there a synonym term
that comes from MeSH? (MRCONSO)
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Restrict to MeSH Assoc. expressions

¢ If not,

¢ |s there an associated expression (ATX) that
describes this concept using a combination of
MeSH descriptors? (MRATX/MRMAP + MRREL)

Endoscopic removal of @
intraluminal foreign body <:> @
from oesophagus without

incision

Esophagus surgery Foreign Bodies
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Restrict to MeSH Ancestors

¢ If not, let us build the graph of the ancestors of
this concept
e using parents and broader concepts (MRREL)
e all the way to the top

e excluding ancestors whose semantic types are not
compatible with those of the source concept (MRSTY)

¢ From the graph, select the concepts that come
from MeSH (MRCONSO)

& Remove those that are ancestors of another
concept coming from MeSH
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Restrict to MeSH Other related concepts

¢ If not, explore the other related concepts (MRREL)
whose semantic types are compatible with those of
the source concept (MRSTY)

¢ From those, select the concepts that come from
MeSH (MRCONSO)
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Restrict to MeSH Example

‘ Vein of neck, NOS ‘

nonyms of SC

o SCis d&ribgd byMbl 1on of MeSH terms (ATX)

- »‘The ancestorsﬁ“SQcontai eSH.terms ‘—

L Thereisa MeSH term in t

> | MeSH terms from n(m\hgrarchicgﬂy related concepts —

m + ‘ Neck ‘
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Restrict to MeSH Example

D

D

Head and neck, NOS

.

Body part, NOS

0
o
0
0
o
0
‘0
0

Blood Vessels

.

Vascular structure

Veins

o
-
-
.
.
.
-
0
03
-
0
.
S
-
.
o
.

Systemic veins

0
0
.
.
0
0
.
0
0
.
.
‘o
0

Vein of head and neck, NOS

Vein of neck, NOS
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Restrict to MeSH Quantitative results

¢ 86% of UMLS concepts mapped to MeSH (2007)

Other related concepts
Synonymy

12%
23%

Graph of w Built-in

ancestors mappings
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Restrict to MeSH Qualitative results

¢ Qualitative evaluation
e 1,036 concepts extracted from 200 MEDLINE citations
e manual review of every mapping or failure
¢ 61% Relevant
e Subtotal Gastrectomy =» Gastrectomy
e Encephalopathy, NOS =>» Brain Diseases

¢ 28% More or less relevant
e Vitamin A measurement =» Laboratory Procedure
e Swelling, NOS = Symptoms

& 11% Non relevant
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How to use the UMLS?

(5) Benefits and Limitations



Benefits



UMLS compared to individual vocabularies

¢ Broader scope

¢ Extended coverage

¢ Finer granularity

¢ Unique identifier

¢ Synonymous terms clustered into concepts
¢ Additional synonyms

¢ Additional hierarchical relationships

¢ Semantic categorization
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Direct benefits

¢ Concept categorization

& Information retrieval

e Synonyms

e Cross-language features
¢ Information extraction

e MetaMap
e Normalization

¢ Information visualization
e Knowledge Source Server

e Semantic Navigator
e RRF browser
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UMLS as an enabling resource

¢ Examples
e Mapping across vocabularies
e Semantics of statistical associations
e Redundancy in hierarchical relations
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Limitations



L imitations [Cimino, JAMIA, 1998]

¢ Structural inconsistency
e Cycles in the graph of hierarchical relations

¢ Semantic inconsistency
e Between Metathesaurus and Semantic Network

¢ Underspecified relationships

¢ Missing relations
e Synonymy
e Hierarchical relations (missing or underspecified)
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Structural Iinconsistency From trees to graph

& Multiple tree structures
combined into a graph
structure

¢ Expected: Directed acyclic
graph (DAG)

AR A
B\/D\/E\/H\ [EJFJH] O®E
O,

/)
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Structural inconsistency Cycles in the UMLS graph

Anti-infective Agents

Disinfectants
and Cleansers

Disinfectants

Disinfectant soap

Germicidal soap
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Structural inconsistency Issues

& Theoretical

e Violate the antisymmetry property of partial ordering
relations

& Practical

e Loops in graph traversal

e Impossible to perform
transitive reduction

[Bodenreider, AMIA 2001]
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Acyclicity

“back edge” from a child concept to a parent concept

£

Reflexive Direct Indirect
13,000 1800 120
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Semantic inconsistency A two-level structure

Semantic Network

T;I;g;zrcr;eld . — > Biologic Functlc?\n]
location of :
Structure . . . Isa
5 . [Pathologlc Functlon]f

A

Isa [ Body Part, Organ, | ¥ isa
or Organ Component] .~ Disease orSyndrome]f

Adrenal Adrenal
C Cortical
ortex hypofunction
location of
Metathesaurus
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Semantic inconsistency A limited study

- ICR and SNR
2 689At mter_concept not compatible CR = SNR of
relatlonshlps Violation ICR descendant of SNR
e among the 3764 concepts in o Validated
the semantic neighborhood -
of “Heart” Ambiguity

22%

ICR not specified and
SNR compatible and multiple

Inferred
36%

ICR not specified and
SNR compatible and unique

[McCray A.T, Bodenreider O. A conceptual framework for the biomedical domain.
In: Green R, Bean CA, Myaeng SH, editors. The semantics of relationships: an
interdisciplinary perspective. Boston: Kluwer Academic Publishers; 2002. p. 181-198.]
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Semantic inconsistency Issues

¢ The UMLS integrates what terminologies
represent

& Hierarchies in source vocabularies
e Often task-driven rather than based on principles

e Usually suitable for information retrieval
e Not necessarily suitable for reasoning

¢ No automatic correction possible
e \Wrong categorization
e \Wrong inter-concept relationship
e [Wrong semantic network relationship]
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Underspecified relationships

¢ Relationship “attribute” not always present

& Relations used to create hierarchies vs. hierachical
relations

Enwirorument and Fublic Health [(G03]

Public Health [GO3 850]

P Accidents [G03.850.110]

Acoident Prevention [G035 8501100607 +
Acoidental Falls [G03 850 110.085]
Accidents, Awation [G03 8250 110 185]
Accidents, Home [(G03 850,110 205]
Accidents, Occupational [(G05 850 110 2507 +
Arccidents, Eadiation [(G05 850 110 285]
Acoidents, Traffic [GOE 850110 320]
Dirowening [GO3 8501105007 +




Missing relations Example

diseases of the skin and subcutaneous tissues

A

eczema

acute eczema infantile eczema

acute infantile eczema
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Missing relations Example

diseases of the skin and subcutaneous tissues

A

eczema

acute eczema infantile eczema
v = R

acute infantile eczema
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Missing relations A limited study

¢ 28,851 pairs of terms
e Original SNOMED term
e Demodified term (found in UMLYS)

¢ Corresponding relationship in the Metathesaurus
e Hierarchical 1n 50% of the cases

e « Sibling» In 25% of the cases
e Missing In 25% of the cases

[Bodenreider & al., TIA, 2001]
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Compensation mechanisms

¢ Examples

e Removing cycles from hierarchical relations
= Using redundancy (number of sources asserting the relation)
» Using terminological knowledge (e.g., NEC)

e Lexically-suggested hyponymic relations
= Properties of adjectival modification
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More limitations

& Semantics of hierarchical relations
¢ Some missing / wrong relations are hard to detect

¢ Some relations are present but hard to find
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Autoimmune diseases ~ | Adrenal glanc Adrenal cortex

| Addison’s Disease " -

/'\

Tuberculous Addison’s disease
Addison's disease due to autoimmunity




Semantics of hierarchical links

-~ Autoimmune Diseases

/ -
Is generally a

Addison’s disease

—

I
I
I
I
I
I
I

1 1
Tuberculous Addison’s disease
Addison’s disease due to autoimmunity
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Relations Missing and difficult to detect

chronicfuremia
chronic renal failure hypertensive renal failure

0"
.
.
K
.
.
K
.
.
o
.
W
.
.
.
K
.
.
.
.
o
W
.

chronic hypertensive|uremia
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Relations Existing but difficult to find

carrier protein UMLS Gene Ontology

\

iron-binding

protein _

\ et 1ON has fucf!?f‘ ..... | iron ion

" " transport
ferrltln ....... ferrltln ........... p

ferritin isa{ron transported ferriti @ iron

reified “transport” relationship “transport” relationship
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How to address these limitations?

¢ Description logics

¢ Natural Language Processing
(semantic interpretation of the terms)

¢ Comparing knowledge sources
(alignment, inference)
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Summary



UMLS Summary

¢ UMLS = 3 Knowledge Sources
e Metathesaurus

e Semantic Network
e SPECIALIST Lexicon and Lexical Tools

¢ MetamorphoSys
e Installs
e customizes

¢ UMLSKS

e remote access
e resources and documentation
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Contact:

Web:

NATIONAL
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MEDICINE

Medical
Ontology
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olivier@nlm.nih.gov
mor.nim.nih.gov

Olivier Bodenreider

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



UMLS documentation and support

¢ UMLS homepage
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Appendix

UMLS files In
Rich Release Format



a A W N -

MRCONSO (sample rows 1..5)

(2004AB)

1

2 3

4

5 6

~

8

10

11

CUl

LAT

LUI

SUl

AUI

SAUI

SCUI

SDUI

C0001403

ENG

.0001403

S0354372

A4367951

C0001403

ENG

.0001403

S0354372

A2922421

485624014

363732003

C0001403

ENG

1.0001403

S0010794

A0019740

MO0000346

D000224

C0001403

ENG

1.0494851

S2164152

A2018589

C0001403

O|lwnw|o|lo|o|SL

FRE

.3246333

<|Z|<|[Z|<[{434dSI

S3773545

A3996251

12

13

14

15

[EEN
»

17

D000224 @

SAB

All

CODE

STR

SUPPRESS

dA\D |5

MTH

PN

NOCODE

Addison's disease

SNOMEDCT

PT

363732003

Addison's disease

MSH

MH

D000224

Addison’s Disease

MDR

LT

10052381

Primary adrenal insufficiency

MSHFRE

MH

D000224

Addison, maladie

Z 2|12 (2|2

Appendix - Metathesaurus relational files (RRF)
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© o0 ~N o

10

MRCONSO (sample rows 6..10)

(2004AB)

1

2 3

4

5

6

~

8

10

wn
O
cul |LAT|ZA| LUI cﬁ SuUl ;’ﬁ AUI SAUI Scul SDUI
C0001403| FRE | S | L1272481 | PF |S1514427| Y | A1464383
C0001403| GER | P | L1229627 | PF |S1471573| Y | A4030156 D000224
C0001403| GER | S | L1239271 | PF |S1481217| Y | A4034094 D000224
C0001403| JPN | P | 3437833 | PF [S3965327| Y | A4264008 D000224
C0001403| JPN | S | L3465347 | PF [S3992841| Y | A4291522 D000224
12 13 14 15 16 17 18@
E 3 2
AB < | CODE STR ~| SUPPRESS |H
WHOFRE 1T |0410 MALADIE D'ADDISON 2 [N
MSHGER  |MH |D000224 | Addison-Krankheit 3 [N
MSHGER  |sy [D000224 |Bronzehautkrankheit 3 [N
MSHJPN MH |D000224 | Addisonf& 3 |N
MSHPIJN ISy |D000224 |BIBMERIE 3 [N
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MRCONSO (sample rows 11-13) (2004AB)

8 9 10 11

1 2 3 4 5 6

~

wn
0
CUI LAT | A LUI 3 SUI ﬂx"'i, AUI SAUI SCUI SDUI
11|{C0001403| POR | P | L3302998 | PF |S3831123| N | A6382080
12|{C0001403| RUS | P | L3336992 | PF |S3864473| Y | A4157629
13|C0001403| SPA | P | L1226877 | PF [S1468823| Y | A1419475 @
12 13 14 15 16 17 18
e [ 3 2
< CODE STR ~ | SUPPRESS |H
11IMDRPOR LT |1001130 |[Doenca de Addison 3 |N
12lMSHRUS |MH |D000224 | AJUTMCOHOBA BOJIE3Hb 3 |N
BIWHOSPA |IT |0410 ADDISON, ENFERMEDAD 3 [N
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a B~ W N -

[N

N

w

MRHIER (sample rows) (2004AB)
1 2 3 4 5 6
CUI AU CXN PAUI SAB RELA
C0001403 A0019740 1 A0020270 [MSH
C0001403 A0019740 2 A0028022 [MSH
C0001403 A0019743 3 A1988358 |[PSY member_of cluster
C0001403 A2922421 1 A3307650 |SNOMEDCT |[isa
C0001403 A2922421 2 A3307650 |SNOMEDCT |[isa @
7 8 9
PTR HCD CVF
A0434168.A2367943.A2366890.A0135391.A0054194.A0020267.A0020270 C19.053.264.263
A0434168.A2367943.A2366890.A0135391.A0072566.A0028022 C20.111.163
A0449751.A1988279.A1988358
,| A3684559.A3886745.A2880798.A3398606.A3399335.A3398961.A2872359.
A2872360.A3307650
| A3684559.A3886745.A2880798.A3398606.A3399335.A3398961.A2872359.
A2933400.A2989549.A3307650
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MRREL (sample rows) (2004AB)
1 Z S 4 o o
CUI1 AUI1 ([STYPE1l| REL CUI2 AUI2 STYPE?2
C0001403 CUI RB (C0001621 CUI
C0001403 |A0019738 |AUI SY |[C0001403 A0049628 AUl
C0001403 |A2922421 |SCUI CHD | C0085859 A2977940 SCUI
C0001403 |A6326321 |SCUI RO [C0688490 A6339383 SCUI
C0001403 |A0019743 |AUI PAR [C0935495 A1988358 AUI
7 8 9 10 11 12 13 14 15
O O
RELA RUI SRUI SAB SL RG [T |SUPPRESS i
R02837989 MTH N |N
R18849683 MSH MSH N
isa R19859511 |1658795027 |SNOMEDCT [SNOMEDCT |0 Y |N
may treat [R27600039 NDFRT NDFRT N
has member [R08110401 PSY PSY N
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MRDEF

(2004AB)

CUl

INLVS

AUI ATUI SAB

DEF

SS3dddNS
mVANG)

C0001403

A0019740 |AT15061584 MSH

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

of replacement therapy, it is usually fatal.

Appendix - Metathesaurus relational files (RRF)
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2

MRSAT (sample rows) (2004AB)
1 Z K] 4 o
CUl LUI SuI METAUI STYPE CODE
C0001403 |L0001403 |S0010792 |A0019738 |AUI D000224
C0001403 |L0001403 [S0010794 [A6326321 |SCUI Cr712
C0001403 |L0001403 [S0354372 [A2922421 |SAUI 363732003
C0001403 R15742591 |SRUI
C0001403 CUI
7 8 9 10 11 14 15
9
ATUI SATUI ATN SAB ATV SUPPRESS |5
AT15321482 DID MSH D000224 [N
AT33411754 MESH Ul NDFRT D000224 [N
AT24166602 DESCRIPTION |SNOMEDCT |0 N
STATUS
AT27438950 REFINABILITY |SNOMEDCT |0 N
AT02925340 ST MTH R N
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MRSTY (2004AB)
CUI TUI STN STY ATUI CVF

C0001403 | TO47 | B2.2.1.2.1 Disease or Syndrome AT17683850
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MRHIST (sample rows) (2004AB)

1 Z K] 4 1)

CUI SOURCEUI SAB SVER CHANGETYPE
C0001403 1198962018 SNOMEDCT 20020731 0
C0001403 |1212124016 SNOMEDCT 20020731 0
C0001403 |1490869013 SNOMEDCT 20030131 0
C0001403 |363732003 SNOMEDCT 20020129 0
C0001403 373662000 SNOMEDCT 20020731 0 @
6 7 8 9
CHANGEKEY CHANGEVAL REASON CVF

DESCRIPTIONSTATUS

DESCRIPTIONSTATUS

DESCRIPTIONSTATUS

CONCEPTSTATUS

O O |O |O |Oo

CONCEPTSTATUS
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