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Agenda

* You know FHIR!

* You know what SNOMED CT is!

« Whatis TERMINOLOGI BINDING?

« What is the Snowstorm server?

« Whatis the Snomed CT URI specification?
« What s er post-coordination?

« What is semantic overlap?

« How can theses standards be engaged in an
architecture that supports SEMANTIC
INTEROPERABILITY?
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Terminology bindinga

» Binding to datatypes: FHIR.code, FHIR.Coding or FHIR.CodeableConcept

« Binding with
« Single concepts

« SCT. Concept

+ SCT.Expression using SCG syntax Snomed compositional grammar (post-
coordination)

 Multiple concepts
» SCT.Expression using the ECL syntax ExpressionConstraint Language
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* Direct: named valusets
* Logical: dynamically defined valuesets

NB. Valuesets may include pre-, and post-coordinated concepts
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https://build.fhir.org/terminologies-binding-examples.html#4.2

FHIR valueSet =

A FHIR resource

 Used to limit input for components of other
resources

« Essential for terminology binding

( * FSH ONLINE
Powered by SUSHI v3.3.2 and GoFSH v2.1.0

|8 FsH Examples Convert to JSON P 4 Convert to FSH

082+ International Health Terminology Standards

codes from system SCT where concept is-a inding (finding)"
SCT#709880000 "Unknown handedness (finding)
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https://fshschool.org/FSHOnline/#/share/45zb50L
https://build.fhir.org/terminologies-valuesets.html#4.4.0
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The Snowstorm server

« Terminology server provided as open source by IHTSDO

« Has an API for terminology specialists

* Has an API for FHIR (which is usefull for other but the FHIR model) 4
« Can be configured to resolve URIs

« Comes in many versions

» Version X 8.3 has the capacity for
« Evaluation af Post-coordinations
« (Classification of post-coordinations
« Generation of a «<human readable» term for a post-coordination
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https://github.com/IHTSDO/snowstorm/blob/master/docs/using-the-fhir-api.md

« URl'is an ISO standard
* The info suffix (snomed.info) points to ressources of the a type

 The return is an object

 The object can be a list of objects

* The conversion of objects into a string is called serialization
* The FORMAT (XML, JSON, TURTLE)




The Snomed CT URI specification

« SNOMED (T is a clinical terminology with global scope

 To support unambiguous references to SNOMED CT resources, a standard approach to the
identification of these resources is needed

 To identify, Snomed CT component and derivatives within a specific SNOMED CT edition at a given
pointin time

» Defines a standard format of URIs for identifying various SNOMED CT artefacts

 This becomes relevant when we, NOW, move from establishing the terminology (T-box) to
Implementing Snomed CT

« Terminology binding and validating data-instances (A-box content)
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URIs for Language Syntaxes

Examples of language syntax URIs:

e SCG - SNOMED Compositional Grammar (with version option)
o http://shomed.info/syntax/scg
o http://snomed.info/syntax/scqg/version/2.1
e ECL - Expression Constraint Language (with version option)
o http://snomed.info/syntax/ecl
o http://snomed.info/syntax/ecl/version/1.2
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https://confluence.ihtsdotools.org/display/SLPG/SNOMED+CT+URI+Standard

URI in FHIR resources

 ValueSet is a FHIR resource that is
» Referenced by its relation to a CodeSystem
« And the CodeSystem version

The Snowstorm server is offering ValueSet

« EX

"hittp:/flocalhost: 8880 fhix/ValueSet/0b8ab0dd-282a- dahd -a3le-f6cfd3624307"

"fullUrl"

"razource”: 4
"resourceType”: "ValusSet",

"id": "9bBadSdd-Z82e-4ab%-a3de-£5cid3I624307",
"url": "kittp://Ssnomed.info/sct/51088202401 )/ version, 28236415, ec] /HSELORSA1000202161" ,
"name®: "TEST_ALFA2",

"status": “"drzaft",

"experimental”®: true,
"copyright": "This walue =zet includes content from SNOMED CT, which is copyright @ 2882+ :“te:ra:ik“al Health Temminology
Standards Dewelopment Organisstiom (SMNOMED Internstiomsl), and distributed by agreement between SHOMED International and HLT.

Implementer use of SNOMED CT is not covered by thi= agreement."

« ValusetCanonical is a valueset without a relationship to a CodeSystem
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Vital signs

YV'Hjertefrekvens: :5tilling::\" }}",

"resourceType”: "ValueSet",
"id": "f17c2583-ee?b-4fe2-bbcf-fadc1e91933",
"url™: "http://snomed.info/sct/51000282101/version/202304157thir_vs=ecl/"128541000202101{{ M mapTargst =\
"status": “active",

This wvalue set includes content from SMOMED CT, which is copyright @ 2882+ International Health Terminology Standards Development Organisation (SNOMED International

"copyright™: "This
"expansion™: {
"id": 1cé Fa2@-43d2-846e-8 =936791",
"timestamp”:
"total": 4,
"off=et": &,
"parameter”: [ {

"name": "version",
"waluelri™: "http://snomed.info/sct|http://snomed.info/sct/51006282101, /version/282308415"

b 4 _
"name": "dizplaylanguage"”
"walueString™: "nb,no;g i @B.7,¢ 1=8.6 1 g
Pl
"contains": [ {
"system": "http://snomed.info/sct”,
"code™: "480188 2184"
“display":
Fs

"http://snomed.info/sct”,

"system":
"code™: "109a48 R

"display":
r]
¥
¥
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Condition

clinicalStatus = “active”
verificationStatus = “provisional”
severity = 246090004 |Severe]

code = 125605004 |Fracture of bone|
bodySite = 71341001 |Femur]|

subject = <Patient>

clinicalStatus = “active”
verificationStatus = “provisional”
severity = 246090004 |Severe|

code = 71620000 |Fracture of femur|
bodySite = ?

subject = <Patient>

Semantic overlap

When model and code has an overlap
National (basic) Profiles may define bindings with overlaps

Condition

Extension Profile define the constrains can specify «<hard-coded» mutual constrains
URI for constraining valuset for FHIR.extendedCondition. bodySite

http://snomed.info/sct/900000000000207008/version/20230131/ecl/<<71341001 |Bone structure of femur
(body structure) |

Resolving URL

{{baseUrl}}/ValueSet/Sexpand?url=http://snomed.info/sct/900000000000207008/version/20230131?fhir_vs=ecl/<
<71341001 |Bone structure of femur (body structure)|

n=151
INnvariants can mutualliy constain elements - dynamically

URI for constraining valueset for FHIR.Condition.bodysSite:

http://snomed.info/sct/900000000000207008/version/20230131/ecl/ <<123037004 |Body structure (body
structure)| :R363698007 |Finding site (attribute)|=<<71620000 |Fracture of femur |

Resolving URL

{{baseUrl}}/ValueSet/Sexpand?url=http://snomed.info/sct/900000000000207008/version/20230131?fhir_vs=ecl/<
<123037004 |Body structure (body structure)| :R363698007 |Finding site (attribute)|=<<71620000 |Fracture of
femur (disorder) |

Nn=41
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"contains™: [

T

“system™: “http://snomed.info/sct",
"code”: "462928007+70665802",

"display": "|MNeonatal physiologic monitoring system|+|Blood pressure cuff|"

"system™: "http://snomed.info/sct",
“code”: "B7410002851047,
“display": "Blood pressure cuff, ankle type"

“system™: “http://snomed.info/sct",
“code”: "720740008",
"display": "Bleood pressure cuff, adult thigh type"

"system™: "http://snomed.info/sct",
“code”: "720737000",
“display": "Blood pressure cuff, adult size"

"system™: "http://snomed.info/sct",
“code”: "T20736009",

"display": "Blood pressure cuff, paediatric size"

"system™: "http://snomed.info/sct",
“code": "7@665882",
“display": "Blood pressure cuff”

Post-coordination

Combines more than one Snomed CT identifier
Follows a syntax: Snomed Compositional Grammar (SCG)

s restricted by RULES defined in the MACHIN READABLE CONCEPT MODEL
(MRCM)

Can be classified
An open source tool is available
EX

http://snomed.info/syntax/scg/70665002 |Blood pressure cuff, device (physical object
)| + 462928007 |Neonatal physiologic monitoring system (physical object) |

URI for a set combining pre- and, post-coordinated concepts
http://snomed.info/syntax/ecl/<<70665002
Resolving URL

{{baseUrl}}/ValueSet/Sexpand?url=http://snomed.info/xsct/11000003104?fhir_vs=ecl
/<<70665002

n n I I dd.mm.yyyy | Classification xxxx Author xxxx Approved by xxxx Version xx



Emergency Non-thoracoscopic percutaneous pleural puncture procedure of Right pleura along Upper surface of third rib in
Midclavicular line

{
"code": "264955004:260870009=25876001{363704007=44788007,405814001=279013009,405814001=36799
5006}",
"property": |
{

"code": "alternateldentifier",
"valueString": "652301000003162"

}I
{

"code": "humanReadableClassifiableForm",
"valueString": "===264955004 |Non-
thoracoscopic percutaneous pleural puncture procedure|:{260870009 |Priority|=25876001 |Emergency| 36370400
7 |Procedure site|=44788007 |Right pleura structure|,405814001 |Procedure site -
Indirect|=279013009 | Midclavicular line|,405814001 |Procedure site -
Indirect|=367995006 |Structure of upper border of third rib|}"

} ]
}
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Closure by suture of Surgical incision wound of Skin structure of left axilla with Nylon suture, monofilament

{
"code": "18557009:{424226004=463862001}363700003=609343002,363704007=76
4473004}",
"property": |
{

"code": "alternateldentifier”,
"valueString": "652321000003169"

}I
{

"code": "humanReadableClassifiableForm",

"valueString": "=== 18557009 |Closure by suture| : { 424226004 |Using device|
= 463862001 |Nylon suture, monofilament| } { 363700003 |Direct morphology| = 60934300
2 |Surgical incision wound|, 363704007 |Procedure site| = 764473004 |Skin structure of left
axilla] }"

}
]
}
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The FHIR view on ConceptMap

Mappings between code system concepts (in source and
S nom Ed CT target value set contexts)
e.g. 263204007 |Fracture of shaft of ulna| (SNOMED CT)
=» 552.209A “Unspecified fracture of shaft of unspecified
ulna, initial encounter for closed fracture” (ICD-10-CM)

Source

Value Set )
Code System A selection of a set
Defines a set of of codes for use in
Naming System concepts with a a particular context
Defines the identifiers of coherent meaning
a code or identifier Identifies e.g. "SNOMED CT

system Code fracture codes” N ¢ —y —

e.g. Display
2.16.840.1.113883.6.96 Definition

http://snomed.info/sct Element (instance)
e.g. SNOMED CT Coded Data Type

code/

Coding/
CodeableConcept

e.g. 263204007 |Fracture of
shaft of ulna

n n IT 12.10.2023




Examples

Valuset intensional encoded by ECL version 2.0 against the norwegian edition version 20230415

http://snomed.info/sct/51000202101/version/20230515/ecl/A198541000202101{{M
mapTarget=\"Puls::Rytme:\"}}/syntaxVersion/2.0

Valuset intensional encoded by ECL version 2.0 against the international edition version 20230131

http://snomed.info/sct/900000000000207008 /version/20230131/ecl/~ 447562003 {{M
mapTarget=\"Q/9.8\"}}/syntaxVersion/2.0
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Try this!

< O (al 1  https://ihtsdo.github.io/sct-implementation-demaonstrator/#/sandbox A Ty ] T %

somen  SNOMED CT Implementation Demos Select Demonstrator FHIR Server: SNOMED Public International Edition

International

Terminology Bindings Sandbox @

. L Close data panel Download form Upload form
New binding: Click to add new binding v

ABC 7

Airw

Partial obstruction of airway caused by food, Partial obstruction of airway caused by tongue o Data collected from form FHIR Questionnaire

Tachypnoea X o
AT it

Normal cardiovascular function X o
JNsaniiny

Awake X o
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...and THIS!

< C m 6

= %

fihtsdo.github.io/sct-implementation-demonstrator,

D) SNOMED CT Implementation Demos FHIR Server: SNOMED Public International Edition

imernabonal

Allergy, Hypersensitivity and Intolerance L]

Allergy List Approach (Allergyintolerance FHIR resource) Proble

e -c, Allergyintolerance HL7 FHIR Resource (link)
Allergy Intolerance Form

Allergy/Intolerance by propensity @ @ Fropensity based model

Unconfirmed

Phe'nc-x}'meth‘,' penicillin X o
Medication *  HighRisk v
Dyspnoea 2 °

Mild

COral route X (i ]
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