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. QOverview of the UMLS

SNOMED CT integration into UMLS
(principles and editorial choices)

Representing SNOMED CT in the UMLS domain model

- Applying UMLS lexical tools to SNOMED CT
descriptions

- Applying UMLS quality assurance processes to
SNOMED CT content

. Browsing SNOMED CT with the UTS browser
- Accessing SNOMED CT content with the UTS API

Finding correspondences to other terminologies through
UMLS

Finding terms in other languages through UMLS

Use case: The role of UMLS in the NLM US SNOMED
CT Content Request System (USCRS)
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Overview of the UMLS

Introduction




What does UMLS stand for?
nified
edical
anguage
ystem

UMLS®
Unified Medical Language System®
UMLS Metathesaurus®




Motivation

Started in 1986
National Library of Medicine
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The UMLS In practice

. Database
BSeries of relational files

. Interfaces

BWeb interface: Knowledge Source Server
(UMLSKS)

BApplication programming interfaces
(Java and web services)

. Applications
Blvg (lexical programs)

BMetamorphoSys (installation and
customization)

BRRF browser (browsing subsets)

e [he UMLS iIs not an end-user application




Overview of the UMLS

Overview through an
example
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Addison's disease is a
rare ~rcocrne
disorcler
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Addison's disease . cortex  medulla
rig
occurs when the adrenal o
acdrenal glancs do not gan>
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produce enough of the
hormone corii=o

For this reason, the
disease is sometimes 4
called chronic adrenal N =
Insufficiency, or

nypocortisolism
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Adrenal Insufficiency

Primary / Secondary The Endocrine System

-‘B Primary- |ESIOI’] Of the Glands which release chemicals directly into the blood stream.
adrenal glands
themselves

B Secondary: inadequate

Pituitary gland

Parathyroid gland

secretion of ACTH by the Thyreid glend

pituitary gland Thymus gland
Acute / Chronic __
Isolated / -
Polyendocrine A ouy
deficiency syndrome -

‘w v/ Testis
(male}

adam.com



Adidnhnsionodes 0l &5 @

. Fatigue
- Weakness
. Low blood pressure

. Pigmentation of the skin (exposed and
non-exposed parts of the body)




AD In medical vocabularies

- Synonyms: «ierent terms
BAddisonian syndrome ] eponym
BBronzed disease \
BMelasma addisonii

I symptoms
BAsthenia pigmentosa J
BPrimary adrenal deficiency )
BPrimary adrenal insufficiency clinical

BPrimary adrenocortical insufficiengyariants
BChronic adrenocortical insufficiengy

. Contexts: different nierarchies




Organize terms

. Synonymous terms clustered into a
concept

. Preferred term
- Unique identifier (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

U.S. National Library of Medicine 13



Me
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| Disease
1

Endocrine/system-diseases

Adrenal/gland diseases
Adrenahinsufficiency
-
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MedDRA

Endocrine disorders

A

Adrenalcortical hypofunct

Add =dnis [sseafe % S

Adrenal gland disorders

ions

Di sease



SNOVIED Diseasé/Diagnoses
4&

Iinternational

Diseases'ofithecendocrine isystem

A

Diseases/ofitheradrenaliglands
5
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SNOMED CT1

(native)

Disorderfof .endocrine:ssystem

Disorderiofladrenahgland

/

Hypoadren aﬁs‘m

_ Disorderfof
Adrenal hypofunctjon
—

adrenalcortex

\/

Adrenalccorticalbhypofunction

Addisdnis Bs@am% s Disease




SNOMED CT
(UMLS view)

Disorderfof .endocrine:ssystem

Disorderiofladrenahgland

Adrenal/gland | Disorderfof
hypofunction | adrenalcortex
% \/
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/ Endocrine Diserder

Nonrneoplastic
endocrine disor
Adrenal gland: disorder
Nonrneaoplastic
adrenal gland:disorder
\ Adrenal gland
insufficiency

N s
NATIONAL Adrenalcortical insufficiency
LIBRARY OF :
MEDICINE
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ICD-10

Endocrine, nutritiona
andrmetabolic: diseases

A

Disordersfof other
endocrine glands

A

Otheridisorders |of
adrenal gland
e

NATIONAL
LIBRARY OF
MEDICINE

| Primary adrenocorticalinsufficiéncy

£



Organize concepts

Inter-concept
relationships:
hierarchies from the
source vocabularies

Redundancy: multiple
paths

- One graph instead of
multiple ire===
(multiple inheritance)

A C (B
B/DEH EF H DE
O
g /




skl 122 concepts Disease

A

Endocrine/system-diseases

Adrenal gland disea:

[\

Adrenal/gland | Adrenalcorte
hypofunction | diseases
%v@ SNOMED CT \/'
SNOMED Intl . "
ﬁﬁ&cﬁ%ﬂ? MeSH A@im]raaicﬂoit;ulc@pbypomumc,

MEDICINE MedDRA
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Disease
7'}

ISEeS

/ Endocrine/systeme:dises

Nonrneaplastic
endocrine disor

Nonrneoplastic
adrenal/gland:diserder

U)

Adrenal gland: disea:

es

T

Adrenal/gland | Adrenalcortex

hypofunction | diseases

'\/’

Adrenalcortical hypofun

(
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Endocrine/;nutrition
metabolic disorder

A

Disordersfofrather
endocrine glands

A
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Nonrneaoplastic
endocrine disor

Nonrneoplastic
adrenal gland:diserder

Disease

A

Endocrine/system-diseases

Adrenal gland:diseases

T

Adrenal/gland | Adrenalcortex
hypofunction | diseases

'\/

Adrenalcorticalbhypofunc

A

| Addisdris [Ss00m

Endocrine/nutrition
metabolic disorder

A

Disordersfoffoether
endocrine glands

A

Otherldisorders | of

adrenal 'gland

Ssease
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Relate to other concepts

. Additional hierarchical relations
Blink to other trees
Bmake relationships explicit

. Non-hierarchical relations
. Co-occurring concepts
. Mapping relations




Categorize concepts

High-level categories Disease or
(semantic types)

. Assigned by the Diseases
Metathesaurus editors |
Independently of the Endocrine Diseasgs
hierarchies in which
these concepts are Adrenal Glﬂand Diseases
located

Adrenal Gland Hypofunctiol

—

Adlidon'slosnsgis D




How do they do that?

. Lexical knowledge
. Semantic pre-processing

. UMLS editors

U.S. National Library of Medicine
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Lexical knowledge

Adrenal gland diseases

Diseases adrenal glands
C0001621

U.S. National Library of Medicine
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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




Additional knowledge: UMLS

editors

Adrenal gland diseases

Adrenal/gland | Adrenalcorte

hypofunction | diseases

'\/’

Adrenalcorticalbhypofunc

| Addisdnis [sseam ¢S
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UMLS

- Synonymous terms clustered into
concepts

- Unique identifier

- FIner granularity

. Broader scope

. Additional hierarchical relationships
. Semantic categorization




Overview of the UMLS

UMLS Knowledge Sources




UMLS

. Metathesaurus
BConcepts
Blnter-concept relationships
. Semantic Network
BSemantic types
BSemantic network relationships
. Lexical resources

BSPECIALIST Lexicon
BLexical tools
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BSynonymous terms are clustered into a
concept

BProperties are attached to concepts, e.g.,
Unigue identifier
Definition
. Relations

BConcepts are related to other concepts

BProperties are attached to relations, e.g.,
Type of relationship
Source




