


WHAT IS SNOMED CT?

SNOMED Clinical Terms

A controlled coded clinical terminology for
use in Electronic Health Records

= Developed in the USA and the UK as a
merger of earlier versions of SNOMED with
the NHS Clinical Terms (Read Codes)

= College of American Pathologists in
USA

= National Health Service (NHS) in the
UK

= Design based on

= |dentified user requirements

= Practical experience

= Scientific principles established in peer
reviewed publications

= First released in 2002

Acquired for the public good by IHTSDO in
2007

SNOMED International | www.snomed.org | v’@Snomedct | © 2019 IHTSDO

In 2017
IHTSDO
adopted the

trading name

SNOMED
International



http://www.snomed.org
https://twitter.com/SnomedCT

3

WHAT IS SNOMED CT?

Requirements for Meaningful Health Records

-

Making health ... butitis

records electronic only a
A significant step Pal'tia|
forward solution;
Improves
communication the real
Increases availability cha"enge
of relevant .
information IS ...
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Making health
records meaningful

Identifying significant
facts in oceans of data

Enabling effective
meaning-based
retrieval

Linking the EHR to
authoritative clinical
knowledge

SNOMED CT
represents
clinical
information
meaningfully
as part of a
well-designed

EHR

SNOMED
International
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WHAT IS SNOMED CT?

SNOMED CT and Classifications

Classifications like ICD-9 and ICD-10

Valuable for statistical reporting
Limited value in an individual patient EHR

SNOMED CT

Rich semantic structure adds meaning to the EHR
Adequate detail for clinical recording
Broad scope of coverage

SNOMED CT maps to Classifications
Existing maps to ICD-9-CM and ICD-10
Enhanced rule-based mapping to ICD-10
Maps to ICD-10 are used by NLM for mapping to ICD-10-CM

SNOMED International and WHO

Cooperate on approaches to shared challenges

As a common terminology SNOMED CT eases transition to future
versions of classifications

SNOMED
4 SNOMED International | www.snomed.org | ,@Snomedct | © 2019 IHTSDO International
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Clinical terminology principles - terms,
classifications and groups

SNOMED
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Supporting clinical queries — ICD-10

Does patient have respiratory disorder?

Data entry |

J12 Viral i Yes: code starts with “J” J
pneumonia, not ' . . .

elsewhere Does patient have an infection?
classified

¢

No: code does not start with “A”

EHR
Data Does the disorder affect the lung?

J12 ] Unknown: no easy way to tell this x

Is the disorder caused by a virus?

Unknown: cannot identify specific

virus




WHAT IS SNOMED CT?

Supporting clinical queries = SNOMED CT

o
Data entry Does patient have respiratory disorder?
75570004 Yes: subtype of respiratory disorder wﬁ/
Viral | "
pneumonia

Does patient have an infection?

Yes: subtype of infectious disease Qzﬁ

Does the disorder affect the lung?

&
= = = = {f?",’:_:
Yes: finding site is lung structure 4/
Is the disorder caused by a virus?
Yes: causative agent is virus mﬁ
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EHR Benefits of SNOMED CT

Enhancing care of individual patients by enabling
= Display of appropriate information
= Guideline and decision support integration
= Communicating and sharing relevant information

Enhancing care of populations of patients by supporting
= Epidemiology monitoring and reporting
= Research into the causes and management of diseases

Supporting cost-effective delivery of care by facilitating
= Use of guidelines that minimize the risk of costly errors

= Detection and reduction of duplicated investigation and
interventions

= Auditing of the delivery of clinical services
= Future service planning by detection of emerging health trends

SNOMED International | www.snomed.org | ,@Snomedct | © 2019 IHTSDO
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Design Benefits of SNOMED CT

Logical definitions

= Common framework for consistent retrieval and processing
= Defining relationships between concepts
= Retrieval criteria based on the meaning of any related concept

Optional post-coordination

= Combining codes to add detail and specificity
= Increases scope without ‘combinatorial explosion' of codes

Updates and versioning

= Regular updates to International Release (six-monthly)
= Support for incremental updates
= Full historical view of all previous versions of SNOMED CT

Comprehensive clinical scope

= Reduces need to support multiple code systems
= Common framework for consistent retrieval and processing

SNOMED International | www.snomed.org | ,@Snomedct | © 2019 IHTSDO
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SNOMED CT International Browser Release: International Edition 20180731 v Feedback About ¥ v

Taxonomy Search Favorites Refset Concept Details Expression Constraint Queries
Taxonomy ®C Concept Details O &
Inferred view « Descendants Count: Off = Summary Details Diagram Expression Refsets Members References
v SNOMED CT Concept Stated
> Body structure (body structure) Parents
> Clinical finding (finding) - SNOMED CT Concept (SNOMED RT+CTV3)
> Environment or geographical location (environment / location)
> Event(event @ Clinical finding (finding) v 2 [ R |
> Observable entity (observable entity) SCTID: 404684003
4 Organtam formim). 404684003 | Clinical finding
> Pharmaceutical / biologic product (product) (finding) |
> Physical force (physical force) en Clinical finding (finding)
> Physical object (physical object) en Clinical finding
> Procedure (procedure)
> Qualifier value (qualifier value) Children (35)
> Record artifact (record artifact) 25 Chilirien
> Situation with explicit context (situation)
> SNOMED CT Model Component (metadata)
> Social context (social concept)
> Special concept (special concept)
> Specimen (specimen)
> Staging and scales (staging scale)
> Substance (substance)

SNOMED
10 SNOMED International | www.snomed.org | v’@Snomedct | © 2019 IHTSDO International
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Introduction to SNOMED CT

Components Concepts, Descriptions
and Relationships
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SNOMED CT Overview of the Logical Design

Content components
= Concepts
= Descriptions
= Relationships
Localization mechanisms
= Reference sets
= Extensions
Concept model

= How relationships represent the computable meaning of each
concept

Expression model

« How SNOMED CT can be used to represent meaningful
information in clinical records, knowledge resources, etc.

SNOMED
SNOMED International | www.snomed.org | y@Snomedct | © 2019 IHTSDO International
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Concepts

e Concepts are the central components of SNOMED CT

e A SNOMED CT Concept is a clinical idea associated with

a unique identifier

o The meaning is specified by an association with a term known as
the fully specified name

o The link between the identifier and the meaning of that clinical
idea is permanent and unchangeable

Identifier
Fully specified name

?

Concept
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Concept Design

Each concept includes
= [ts own unique identifier
= A numeric identifier of up to 18 digits
= This concept identifier is used to refer
to that concept

= From other SNOMED CT components
= In health records or knowledge bases

= Versioning data
= To allow it to be inactivated if
necessary without deleting it
= An indication of whether its defining
relationships are sufficient to distinguish
it from other concepts

14 SNOMED International | www.snomed.org | @Snomedct | © 2019 IHTSDO
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Concepts and Descriptions

= Each concept is associated with several descriptions
= A description links a human-readable term to a concept

Descriptions

appendectomy (procedure)

appendectomy

appendicectomy

80146002

Concept

excision of appendix

appendektomi

apendicectomia

reseccion del apéndice ileocecal O

apendicectomia (procedimiento)

SNOMED
International

15 SNOMED International | ww¥ = el
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Description Design

Each description includes
= [ts own unique identifier
= (not the same as the identifier of
the concept)
= Versioning data

= To allow it to be inactivated if
necessary without deleting it
= The identifier of the concept to which
it applies
= The human-readable term

= Uses UTF-8 to support accented
characters and full range of
Unicode characters

= An indication of the description type ...

16 SNOMED International | www.snomed.org | @Snomedct | © 2019 IHTSDO
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Description Types
There are several types of description

//@ Fully Specified Name )

* A phrase that unambiguously describes the concept

* Contains a hierarchy tag (sematic tag) in brackets after the phrase to
indicate the type of concept

Example: appendectomy (procedure)

NS

@ Synonym \

* A word or phrase commonly used by clinicians to refer to a
concept
* Used at user interface for search, selection and display
Examples: appendectomy
appendicectomy
reseccion del apéndice ileocecal

17

SNOMED
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Description Types - Example

Description types applied to descriptions of the concept
80146002 | Appendectomy (procedure) |

Descriptions

appendectomy (procedure)

appendectomy

appendicectomy

80146002

Concept

excision of appendix

appendektomi

apendicectomia

O

reseccion del apéndice ileocecal O

O
apendicectomia (procedimiento)

\.

'd

) SNOMED
18 SNOMED Interndhg C International
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Description Acceptability and Preferences

Language or dialect acceptability and preferences for particular terms are
specified (in “Language Refsets”)

Descriptions

E 80146002
|

Concept

|| L
W le

©)

' I
| * ] SNOMED
I_ D Intern International
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Preferred Terms

» The preferred term is the default display term for a
concept

= This means the preferred term should be displayed unless
another term is explicitly selected or specified by a user

« Preferred term is not a description type as it can differ
according to language or dialect
» The preferred term is the synonym marked as preferred
In a particular language or dialect

appendectomy

For example _ appendicectomy \ %
= Each of these is a preferred term \
. . appendektomi EE
in one or more language or dialect : )
as indicated by the national flags \ appendektomi i
- N\ -

apendicectomia

SNOMED International | www.snomed.org | "@Snomedct | © 2019 IHTSDO
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Terms Do Not Need to be Unique

The same term can be a synonym of more than one

concept

= In these cases there is more than one description containing the
same term and each description refers to a different concept

= The fully specified name can be checked to disambiguate terms that
are associated with more than one concept

Example

= The term “fundus” is a short synonym which according to context
can refer to one of four different body structures

Fully specified name

Fundus Gastric fundus structure (body structure)
Fundus Structure of fundus of eye (body structure)
Fundus Structure of fundus uteri (body structure)

Fundus Structure of fundus of gallbladder (body structure)

SNOMED
21 SNOMED International | www.snomed.org | y@Snomedct | © 2019 IHTSDO International
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Concepts and Relationships

= Each concept is associated with other concepts by a set
of relationships

= The relationships express defining characteristics of a
concept

Procedure

Appendectomy Appendix

procedure site

SNOMED
22 SNOME national | www.snomed.org | ’@Snomedct | © 2019 IHTSDO International
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Relationship Design

Each relationship includes

e Its own unique identifier
o (not the same as the identifier of the concept)
e Versioning data
o To allow it to be inactivated if necessary without deleting it
e The identifier of the source concept
o The concept defined by the relationship
e The identifier of the relationship type concept
o is a (if the destination is a more general concept)
o or
o a specific attribute (e.g. procedure site)
e The identifier of the destination concept
o the more general (supertype) concept
o or
o the value of the attribute

SNOMED
23 SNOMED International | www.snomed.org | ’@Snomedct | © 2019 IHTSDO International
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Subtype Hierarchy Relationships

Subtype relationships
= Create a hierarchy linking each concept to more general concepts
= Enable retrieval of specific concepts in response to general queries

operation on appendix partial excision of large intestine

appendectomy

SNOMED
24 SNOMED International | www.snomed.org | "@Snomedct | © 2019 IHTSDO International
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Supertypes of
Appendectomy

25

Operation on
appendix

Partial excision of
large intestine

\/

Appendectomy
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Attribute Relationships

Attribute relationships provide additional defining

information about concepts
Examples

= Linking disorder concepts to sites, causative agents and
morphological abnormalities

= Linking procedure concepts to sites and methods

procedure Site - direct method

@

appendix structure

appendectomy excision -action

SNOMED
26 SNOMED International | www.snomed.org | "@Snomedct | © 2019 IHTSDO International
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All the Defining Relationships of Appendectomy

operation on appendix partial excision of large intestine

procedure Sit - direct .

appendix structure

appendectomy excision -action

| SNOMED
27 SNOMED International | www.snomed.org | g @Snomedct | © 2019 IHTSDO SNOMED
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Defining Relationships Must be “necessarily true”

This means that a defining relationship must always be
true for the concept it defines

operation on appendix partial excision of large intestine

appendix structure

excision -action

appendectomy

SNOMED
28 SNOMED International | www.snomed.org | "@Snomedct | © 2019 IHTSDO International
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Examples of Concept Definitions

80146002  Appendectomy (procedure) Definition Status = Defined
N T L

appendectomy isa partial excision of large intestine

appendectomy isa operation on appendix

appendectomy procedure site - direct appendix structure

appendectomy method excision — action

82730006 Incidental appendectomy (procedure) Definition Status = Primitive

incidental appendectomy s g appendectomy

incidental appendectomy  procedure site - direct  appendix structure

incidental appendectomy  method excision — action

SNOMED
29 SNOMED International | www.snomed.org | ’@Snomedct | © 2019 IHTSDO International
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Logical Model of SNOMED CT Content Components

Component

id: Sctid
effectiveTime: Time
active: Boolean
moduleld: Sctid

AN

+sourceld Relationship
Description Concept ]
+conceptld 1 1.+ | sourceld: Sctid

conceptld: Sctid 2 * 4 | definitionStatusld: Sctid +destinationld | destinationld: Sctid
languageCode: String 1 0.+ | relationshipGroup: Integer
typeld: Sctid +typeld typeld: sctid
term: String 1 0.* | characteristicTypeld: Sctid
caseSignificanceld: sctid modifierld: Sctid

SNOMED
30 SNOMED International | www.snomed.org | y@Snomedct | © 2019 IHTSDO International
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Links to Further Information

A summary of SNOMED CT components is
provided in the SNOMED CT Starter Guide B

= http://snomed.org/sg k @
Detailed documentation of SNOMED CT B oo
components is provided in the Release Files
Specifications g MEDIC

= http://snomed.org/relflles

Review other examples of concepts,
descriptions and relationships by using an
online browser

= SNOMED International’'s SNOMED CT Browser
= Other SNOMED CT Browsers

31 SNOMED International | www.snomed.org | @Snomedct | © 2019 IHTSDO
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Reference Set Basics

Note: ‘Refset’ is an acceptable abbreviation for
‘Reference set’
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Sets... all types of them

Reference Sets Value sets Subsets
A refset consists of a A FHIR resource, a A set is a subset if all of
set of references to uniquely identifiable set its members are all
SNOMED CT of valid concept contained in another set.
components, like representations from any
concepts, descriptions coding
or relationships and is system/terminology
a published/released
artefact

Within SNOMED CT, both value sets and subsets can
be represented by refsets

SNOMED
33 SNOMED International | www.snomed.org | ',@Snomedct | © 2019 IHTSDO International
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Reference Sets

= A refset is a data structure
defined by SNOMED International

A refset consists of a set of
references to SNOMED CT
components, like concepts,
descriptions or relationships

= In its simplest form a refset can

represent a subset of
SNOMED CT components

34 SNOMED International | www.snomed.org | @Snomedct | © 2019 IHTSDO
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References Sets with Additional Attributes

Most types of refsets include other attributes providing
additional information about members of the refset

= This allows refsets to do far more than just define
subsets

For example

= Define mappings to other nomenclatures, classifications
and knowledge structures

= Define alternative hierarchical structures for concepts
= Support aspects of the SNOMED CT technical design

Refsets can be of different sizes
= A few concepts ... right up to every concept

SNOMED International | www.snomed.org | y@Snomedct | © 2019 IHTSDO
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Reference Set Uses

e Different types of refsets exist
o Content use cases
o Technical use cases
e New refset types can be created
o Designed to meet additional
requirements
o Associate other additional
properties with the
components in the refset than
the already existing refset
types
o All refset types are described by a
refset descriptor

SNOMED International | www.snomed.org | @Snomedct | © 2019 IHTSDO
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A Summary of Refset Uses

Refsets are used for many different purposes

= To represent subsets

= To indicate language/dialect preference for terms
= To prioritize particular items in a search list

= To specify alternative hierarchies

= To attach metadata to a component

= To attach annotations or other information to a
component

= To represent maps to or from other code systems or
classifications

SNOMED
37 SNOMED International | www.snomed.org | ',@Snomedct | © 2019 IHTSDO International
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Simple Reference Set

e Represents an extensional definition of a
subset of components (concepts,
descriptions, relationships and refsets)

e The components can be specified for
inclusion or exclusion for a specified
purpose

e Member attributes:

o referencedComponentld: refers to a
component that is a member of the
refset

38 SNOMED International | www.snomed.org | @Snomedct | © 2019 IHTSDO
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Simple Reference Set Example

82272006
Common cold (disorder)

374645000
Amoxicillin 400mg tablet (product)

58675001

Upper respiratory tract structure (body structure)

419956001

Human insulin 100units/mL injection solution 10mL vial (product)

49872002

Virus (organism)

329525004

Aspirin 300mg tablet (product)

281794004
Viral upper respiratory tract infection (disorder)

VAN

39 SNOMED International | www.snomed.org | @Snomedct | © 2019 IHTSDO
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Simple Map Reference Set

e Allows representation of simple maps
between SNOMED CT concepts and
codes in other code systems

e The refset type is similar to the Simple
type refset except the mapTarget

e Member attributes:

o referencedComponentid: refers to
a component that is a member of
the refset

o mapTarget: the code in the other
code system

40 SNOMED International | www.snomed.org | @Snomedct | © 2019 IHTSDO
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Simple Map Reference Set

= Usually only appropriate for
“one-to-one” mappings

n u

= “Many-to-one”, “one-to-many” and
“many-to-many” mappings
possible, but often less useful

= Complex and Extended map
reference sets are normally used
when each SNOMED CT concept
may map to more than one code
in a target scheme

41 SNOMED International | www.snomed.org | @Snomedct | © 2019 IHTSDO
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Simple Map Reference Set Example

l C47.3

263002
Structure of thoracic spinal nerve (body structure)

l C58.9

l C22.1

227002
Canal of Hering (body structure)

107008
Structure of fetal part of placenta (body structure)

202009

l C49.4

Structure of anterior division of renal artery (body structure)

SNOMED International | www.snomed.org | @Snomedct | © 2019 IHTSDO
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Language Reference Set

e This refset type is used to indicate which descriptions
contain terms that are acceptable or preferred in a
particular language or dialect

e Member attributes:

o referencedComponentld: refers to a description that
Is used in the specified dialect or use case

o acceptabilityld: indicating whether the description is
acceptable or preferred for use in the specified
dialect or use case

m Preferred
m Acceptable

SNOMED
43 SNOMED International | www.snomed.org | ',@Snomedct | © 2019 IHTSDO International
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Association Reference Set

e Represents a set of unordered associations of a particular type
between components

e Several historical association refsets exists
o Possibly equivalent to
o Same as
o Replaced by
O

e Member attributes:

o referencedComponentld: the source component of the
association

o targetComponentld: the target component of the association

SNOMED
SNOMED International | www.snomed.org | y@Snomedct | © 2019 IHTSDO International
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Association Reference Set

rw«mooz | ambiguous |

1068009 POSSIBLY EQUIVALENT TO ]
Kidney imaging with function study (procedure) association reference set

K rét}ssmoz 386206€08¥|

Possibly
1068009 equivalent to | 241354002
Kidney imaging with function study (procedure) Renal isotope studies (procedure)
Possibly
equivalent to
386206008

Kidney imaging with function study (procedure)

SNOMED
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Reference Sets Summary

e A refset consists of a set of references to SNOMED
CT components

e Each of these references is a member of the refset

e There are different types of refset
o A simple refset represents a subset of components

o Other refsets have additional attributes that provide additional
information about members of the refset

e Refsets are used for many purposes including

o Representing subsets

o Indicating language/dialect preference for terms

o Prioritize particular items in a search list

o Mapping to other code systems and classification

o Technical support for managing inactivated components
e Refsets are likely to have more uses in future

SNOMED
SNOMED International | www.snomed.org | y@Snomedct | © 2019 IHTSDO International
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Links to Further Information

SNOMED CT Starter Guide

o http://shomed.org/sq
Extensions & Customization

SNOMED CT Release File Specifications

o Reference Set Release Files Specification
http://snomed.org/rfs-refsetspec

SNOMED CT Terminology Services Guide

o Working with metadata
http://snomed.org/tsg-metadata

SNOMED CT Record Services Guide

o http://snomed.org/rsg-comm
Using Reference Sets to represent allowable value sets

SNOMED International | www.snomed.org | ',@Snomedct | © 2019 IHTSDO
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