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Who am I?

• Dion McMurtrie
• Team Lead, FHIR and Terminology Tooling
• Australian e-Health Research Centre
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Learning Objectives

Understand the basics of the FHIR Terminology Service
Identify key resources and operations

CodeSystems, ValueSets, ConceptMaps.
$lookup, $expand, $validate-code, $translate.

Understand practical use cases
Appreciate the benefits

efficiency, consistency, easier maintenance, interoperability…

Be aware of global adoption and opportunities
National and global terminology services

Know where to find resources and tools
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What’s so important about terminology?

• Good information is critical to the delivery of safe and high-quality health care​
• Reliable data is essential for monitoring, analysis and policy development​
• Information and data in health is comprised of complex language​
• standardisation of this language and meaning is an ongoing process

• To apply sophisticated computing tools
• for high-quality and safe information exchange, analysis, reporting, 

decision support
• we need coded, structured, computable data

• Terminology is the codified meaning, standards like FHIR are the structure
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What is the FHIR Terminology Service?

…a service that lets healthcare applications 

make use of codes and value sets 

without having to become experts in 

the fine details of code system, value set and concept map resources, 

and the underlying code systems and terminological principles.
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How does terminology affect what I’m doing in FHIR?

Data entry
• Quickly find the right code to record in 

a specific context

Validation
• Is the code I’ve been given valid for this 

context?

Display / understanding
• Tell me about this code/set of codes 

(from this code system)

Mapping
• Find me a code in that set related to 

the code I have from this set

Analytics
• Arrange this coded data into 

categories so I can understand it

Authoring
• I need to make my own 

CodeSystem/ValueSet/ConceptMap

• Server: I want my server to be smart about terminology
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What’s a “binding”?

Formal declaration of allowable values for specific data elements
• Foundational for consistency, integrity, and interoperability of data

Reference to a ValueSet that defines the allowable values
Binding strengths:

required To be conformant, the concept in this element SHALL be from the specified value set

extensible To be conformant, the concept in this element SHALL be from the specified value set if any of the codes within the value set can 
apply to the concept being communicated. If the value set does not cover the concept (based on human review), alternate 
codings (or, data type allowing, text) may be included instead.

preferred Instances are encouraged to draw from the specified codes for interoperability purposes but are not required to do so to be 
considered conformant.

example Instances are not expected or even encouraged to draw from the specified value set. The value set merely provides examples of 
the types of concepts intended to be included.

https://build.fhir.org/terminologies.html#required
https://build.fhir.org/terminologies.html#extensible
https://build.fhir.org/terminologies.html#preferred
https://build.fhir.org/terminologies.html#example
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Where do codes live in FHIR?

‘code’
• Just a code!
• CodeSystem is fixed by the underlying Resource

‘coding’
• system, version, code, display, userSelected

CodeableConcept
• Codings (..*) plus text

Quantity
• Has both system and code elements for unit

Searching: ‘token’
• system|code
• code (any system)
• |code (no system)
• system| (any code)
• Modifiers:

• :text, :not (boring!)
• :below, :above 

(hierarchy)
• :in, :not-in (ValueSets)
• :of-type (Identifiers)
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code
coding

CodeableConcept
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FHIR Terminology Resources

Target

Concept Map
A (one way) 

mapping from a 
set of concepts to 
one or more other 

concepts
Source

Code System
A set of concepts 
with a coherent 
meaning

url, version, name, 
…
Filters, Properties
Concepts
• Code
• Display
• Definition

Selectsfrom

Value Set
A selection of a 
set of codes for 

use in a 
particular 
context

src tgt rel

Code System
A set of concepts 
with a coherent 
meaning

url, version, name, 
…
Filters, Properties
Concepts
• Code
• Display
• Definition

N Selects

from

Value Set
A selection of a 
set of codes for 

use in a 
particular 
context

N
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Key operations

CodeSystem $lookup Get details about a code/system or a Coding – definition, status, 
designations, properties…

$validate-code Validate that a coded value is in the code system

$subsumes Test the subsumption relationship between two codes (equivalent, 
subsumes, subsumed-by, and not-subsumed)

ValueSet $expand Get the collection of codes that are in a ValueSet, optionally filtered

$validate-code Validate that a code is in the ValueSet

ConceptMap $translate Translate a code from one value set to another based on a ConceptMap
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Well known terminologies

Terminologies have specific mappings into FHIR terminology resources, 
with standardised CodeSystems
•Standard CodeSystem filters/properties
•Implicit ValueSets
•Implicit ConceptMaps

e.g. SNOMED-CT, LOINC, ICD10…
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Well-known Terminologies: SNOMED-CT & LOINC
• http://snomed.info/sct

(/[edition](/version/[date])?)?

• Properties: all relationships, normalForm, moduleId …

• Filters: relationships, subsumption, refset, ECL 
expressions

• Implicit ValueSets
• All codes: http://snomed.info/sct?fhir_vs
• By subsumption: http://snomed.info/sct?fhir_vs=isa/404684003
• List of refsets: http://snomed.info/sct?fhir_vs=refset
• All codes in a refset: http://snomed.info/sct?fhir_vs=refset/734138000
• All codes that match an ECL expression: http://snomed.info/sct?fhir_vs=ecl/* : 

363698007|Finding site| = 85562004|Hand structure|

• Implicit ConceptMaps
• Historical associations: http://snomed.info/sct?fhir_cm=900000000000527005

• http://loinc.org(/[version])?

• Properties: axes, STATUS, …

• Filters: by multi-axial hierarchy, by part, …

• Implicit ValueSets
• All codes: http://loinc.org/vs
• By multi-axial hierarchy: http://loinc.org/vs/LP14635-4
• By Answer List: http://loinc.org/vs/LL715-4

http://snomed.info/sct
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Basic use cases – data entry

• Choose (ideally standard!) CodeSystem/s
• Choose or define ValueSet/s
• Small ValueSets
• Picklists populated from 

$expand

• Large ValueSets
• Typeahead widget with 

$expand?filter=xxx

http://snomed.org/ui 

http://snomed.org/ui
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Example $expand
GET /ValueSet/$expand?url=
http://hl7.org/fhir/ValueSet/admi
nistrative-gender

Accept: application/fhir+json

https://r4.ontoserver.csiro.au/fhir/ValueSet/$expand?url=http://hl7.org/fhir/ValueSet/administrative-gender
https://r4.ontoserver.csiro.au/fhir/ValueSet/$expand?url=http://hl7.org/fhir/ValueSet/administrative-gender
https://r4.ontoserver.csiro.au/fhir/ValueSet/$expand?url=http://hl7.org/fhir/ValueSet/administrative-gender
https://r4.ontoserver.csiro.au/fhir/ValueSet/$expand?url=http://hl7.org/fhir/ValueSet/administrative-gender
https://r4.ontoserver.csiro.au/fhir/ValueSet/$expand?url=http://hl7.org/fhir/ValueSet/administrative-gender
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Example: $expand with filter
GET /ValueSet/$expand?url
=http://loinc.org/vs&filter=urinalysis&
count=3

Accept: application/fhir+json

https://r4.ontoserver.csiro.au/fhir/ValueSet/$expand?url=http://loinc.org/vs&filter=urinalysis%E2%80%8B&count=3
https://r4.ontoserver.csiro.au/fhir/ValueSet/$expand?url=http://loinc.org/vs&filter=urinalysis%E2%80%8B&count=3
https://r4.ontoserver.csiro.au/fhir/ValueSet/$expand?url=http://loinc.org/vs&filter=urinalysis%E2%80%8B&count=3
https://r4.ontoserver.csiro.au/fhir/ValueSet/$expand?url=http://loinc.org/vs&filter=urinalysis%E2%80%8B&count=3
https://r4.ontoserver.csiro.au/fhir/ValueSet/$expand?url=http://loinc.org/vs&filter=urinalysis%E2%80%8B&count=3
https://r4.ontoserver.csiro.au/fhir/ValueSet/$expand?url=http://loinc.org/vs&filter=urinalysis%E2%80%8B&count=3
https://r4.ontoserver.csiro.au/fhir/ValueSet/$expand?url=http://loinc.org/vs&filter=urinalysis%E2%80%8B&count=3
https://r4.ontoserver.csiro.au/fhir/ValueSet/$expand?url=http://loinc.org/vs&filter=urinalysis%E2%80%8B&count=3
https://r4.ontoserver.csiro.au/fhir/ValueSet/$expand?url=http://loinc.org/vs&filter=urinalysis%E2%80%8B&count=3
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$expand using context
GET /ValueSet/$expand?context
=Medication.status

Accept: application/fhir+json

https://r4.ontoserver.csiro.au/fhir/ValueSet/$expand?context=Medication.status
https://r4.ontoserver.csiro.au/fhir/ValueSet/$expand?context=Medication.status
https://r4.ontoserver.csiro.au/fhir/ValueSet/$expand?context=Medication.status
https://r4.ontoserver.csiro.au/fhir/ValueSet/$expand?context=Medication.status


19 

Basic use cases – validating data

Validate a code (and display text) against a ValueSet
•Existing ValueSet (including implicit ValueSets) or POST one
•Code as code/system/version, or coding, 

or CodeableConcept (multiple)
•Determine whether the code is included in the ValueSet
• (optionally) Determine whether the provided display text is the 

correct display text for the code
•This is the main method for validating coded data!

Also available on CodeSystem
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Example: $validate-code

GET /ValueSet/$validate-code?url
=http://snomed.info/sct?fhir_vs&
system=http://snomed.info/sct&
code=38362002

https://r4.ontoserver.csiro.au/fhir/ValueSet/$validate-code?url=http://snomed.info/sct?fhir_vs&system=http://snomed.info/sct&code=38362002
https://r4.ontoserver.csiro.au/fhir/ValueSet/$validate-code?url=http://snomed.info/sct?fhir_vs&system=http://snomed.info/sct&code=38362002
https://r4.ontoserver.csiro.au/fhir/ValueSet/$validate-code?url=http://snomed.info/sct?fhir_vs&system=http://snomed.info/sct&code=38362002
https://r4.ontoserver.csiro.au/fhir/ValueSet/$validate-code?url=http://snomed.info/sct?fhir_vs&system=http://snomed.info/sct&code=38362002
https://r4.ontoserver.csiro.au/fhir/ValueSet/$validate-code?url=http://snomed.info/sct?fhir_vs&system=http://snomed.info/sct&code=38362002
https://r4.ontoserver.csiro.au/fhir/ValueSet/$validate-code?url=http://snomed.info/sct?fhir_vs&system=http://snomed.info/sct&code=38362002
https://r4.ontoserver.csiro.au/fhir/ValueSet/$validate-code?url=http://snomed.info/sct?fhir_vs&system=http://snomed.info/sct&code=38362002
https://r4.ontoserver.csiro.au/fhir/ValueSet/$validate-code?url=http://snomed.info/sct?fhir_vs&system=http://snomed.info/sct&code=38362002
https://r4.ontoserver.csiro.au/fhir/ValueSet/$validate-code?url=http://snomed.info/sct?fhir_vs&system=http://snomed.info/sct&code=38362002
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Example: $validate-code with display

GET /ValueSet/$validate-code?url
=http://snomed.info/sct?fhir_vs&
system=http://snomed.info/sct&
code=13644009&display
=hypercholesterolemia

How many ways can you spell hypercholesterolaemia?

728*

*analysis from free text data entry

https://r4.ontoserver.csiro.au/fhir/ValueSet/$validate-code?url=http://snomed.info/sct?fhir_vs&system=http://snomed.info/sct&code=13644009&display=hypercholesterolemia
https://r4.ontoserver.csiro.au/fhir/ValueSet/$validate-code?url=http://snomed.info/sct?fhir_vs&system=http://snomed.info/sct&code=13644009&display=hypercholesterolemia
https://r4.ontoserver.csiro.au/fhir/ValueSet/$validate-code?url=http://snomed.info/sct?fhir_vs&system=http://snomed.info/sct&code=13644009&display=hypercholesterolemia
https://r4.ontoserver.csiro.au/fhir/ValueSet/$validate-code?url=http://snomed.info/sct?fhir_vs&system=http://snomed.info/sct&code=13644009&display=hypercholesterolemia
https://r4.ontoserver.csiro.au/fhir/ValueSet/$validate-code?url=http://snomed.info/sct?fhir_vs&system=http://snomed.info/sct&code=13644009&display=hypercholesterolemia
https://r4.ontoserver.csiro.au/fhir/ValueSet/$validate-code?url=http://snomed.info/sct?fhir_vs&system=http://snomed.info/sct&code=13644009&display=hypercholesterolemia
https://r4.ontoserver.csiro.au/fhir/ValueSet/$validate-code?url=http://snomed.info/sct?fhir_vs&system=http://snomed.info/sct&code=13644009&display=hypercholesterolemia
https://r4.ontoserver.csiro.au/fhir/ValueSet/$validate-code?url=http://snomed.info/sct?fhir_vs&system=http://snomed.info/sct&code=13644009&display=hypercholesterolemia
https://r4.ontoserver.csiro.au/fhir/ValueSet/$validate-code?url=http://snomed.info/sct?fhir_vs&system=http://snomed.info/sct&code=13644009&display=hypercholesterolemia
https://r4.ontoserver.csiro.au/fhir/ValueSet/$validate-code?url=http://snomed.info/sct?fhir_vs&system=http://snomed.info/sct&code=13644009&display=hypercholesterolemia
https://r4.ontoserver.csiro.au/fhir/ValueSet/$validate-code?url=http://snomed.info/sct?fhir_vs&system=http://snomed.info/sct&code=13644009&display=hypercholesterolemia
https://r4.ontoserver.csiro.au/fhir/ValueSet/$validate-code?url=http://snomed.info/sct?fhir_vs&system=http://snomed.info/sct&code=13644009&display=hypercholesterolemia
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Basic use cases – exploring a set of concepts

See how concepts relate to one another
• Use $lookup to retrieve their properties
• Use $expand with properties included in the expansion results
• Use the ‘child’ and ‘parent’ properties of $lookup, or $subsumes/$closure, to 

explore the hierarchy that exists between concepts https://ontoserver.csiro.au/shrimp

https://ontoserver.csiro.au/shrimp
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Example: $lookup

GET /CodeSystem/$lookup?system
=http://csiro.au/cs/au-jurisdictions&code
=WA

https://r4.ontoserver.csiro.au/fhir/CodeSystem/$lookup?system=http://csiro.au/cs/au-jurisdictions&code=WA
https://r4.ontoserver.csiro.au/fhir/CodeSystem/$lookup?system=http://csiro.au/cs/au-jurisdictions&code=WA
https://r4.ontoserver.csiro.au/fhir/CodeSystem/$lookup?system=http://csiro.au/cs/au-jurisdictions&code=WA
https://r4.ontoserver.csiro.au/fhir/CodeSystem/$lookup?system=http://csiro.au/cs/au-jurisdictions&code=WA
https://r4.ontoserver.csiro.au/fhir/CodeSystem/$lookup?system=http://csiro.au/cs/au-jurisdictions&code=WA
https://r4.ontoserver.csiro.au/fhir/CodeSystem/$lookup?system=http://csiro.au/cs/au-jurisdictions&code=WA
https://r4.ontoserver.csiro.au/fhir/CodeSystem/$lookup?system=http://csiro.au/cs/au-jurisdictions&code=WA
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Example: $subsumes
GET /CodeSystem/$subsumes?
system=http://snomed.info/sct&
codeA=38866009&codeB=85562004

Body part structure

Hand structure

https://r4.ontoserver.csiro.au/fhir/CodeSystem/$subsumes?system=http://snomed.info/sct&codeA=38866009&codeB=85562004
https://r4.ontoserver.csiro.au/fhir/CodeSystem/$subsumes?system=http://snomed.info/sct&codeA=38866009&codeB=85562004
https://r4.ontoserver.csiro.au/fhir/CodeSystem/$subsumes?system=http://snomed.info/sct&codeA=38866009&codeB=85562004
https://r4.ontoserver.csiro.au/fhir/CodeSystem/$subsumes?system=http://snomed.info/sct&codeA=38866009&codeB=85562004
https://r4.ontoserver.csiro.au/fhir/CodeSystem/$subsumes?system=http://snomed.info/sct&codeA=38866009&codeB=85562004
https://r4.ontoserver.csiro.au/fhir/CodeSystem/$subsumes?system=http://snomed.info/sct&codeA=38866009&codeB=85562004
https://r4.ontoserver.csiro.au/fhir/CodeSystem/$subsumes?system=http://snomed.info/sct&codeA=38866009&codeB=85562004
https://r4.ontoserver.csiro.au/fhir/CodeSystem/$subsumes?system=http://snomed.info/sct&codeA=38866009&codeB=85562004
https://r4.ontoserver.csiro.au/fhir/CodeSystem/$subsumes?system=http://snomed.info/sct&codeA=38866009&codeB=85562004
https://r4.ontoserver.csiro.au/fhir/CodeSystem/$subsumes?system=http://snomed.info/sct&codeA=38866009&codeB=85562004
https://r4.ontoserver.csiro.au/fhir/CodeSystem/$subsumes?system=http://snomed.info/sct&codeA=38866009&codeB=85562004
https://r4.ontoserver.csiro.au/fhir/CodeSystem/$subsumes?system=http://snomed.info/sct&codeA=38866009&codeB=85562004
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Basic use cases – translating between code systems

Always between codes in one ValueSet and codes in another in the 
context of a ConceptMap – context matters

Example uses might be
• mapping clinical codes to administrative codes for billing or reporting
• mapping legacy codes to replacement codes

Use $translate
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Example: $translate

GET /ConceptMap/$translate?
url=http://snomed.info/sct?fhir_cm=900000000000526001
&target=http://snomed.info/sct?fhir_vs
&system=http://snomed.info/sct
&code=399144008

Special implicit maps in SNOMED CT for
inactive concepts



27 

Basic use cases – categorising coded data

Use $translate to map ‘foreign’ coded data into a normalized 
CodeSystem/ValueSet for analysis 

Use $translate to map coded data into coded categories

Use $subsumes / $closure, or $validate-code a ValueSet to categorise 
data
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Global adoption

FHIR Terminology Services – the de-facto standard terminology API, not just for FHIR

Growth of National Terminology Services – US, Canada, Netherlands, UK, Australia, New Zealand…
• Key to FHIR base and core implementation guides for national/international interoperability

Reduces Burden on Developers and Organizations
• Common set of terminologies and coding standards maintained and available to pick up and use

Global Collaboration and Harmonization
• Alignment of standards facilitates cross-border data exchange and integration

Adoption in Healthcare Systems
• Integration into EHRs, decision support, and health information exchanges
• Enhances data quality, consistency, and sharing

Opportunities for Interoperability and Analytics
• Seamless data exchange and consistent data representation for effective analysis and research
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Where to find out more…

• The FHIR Specification
• https://www.hl7.org/fhir/terminology-service.html

• FHIR Terminology Service launchpad
• https://ontoserver.csiro.au/site/technical-documentation/ontoserver-technic

al-documentation/fhir-launchpad/
 

• Working examples in Ontoserver’s Postman Collection

https://www.postman.com/jimsteel/workspace/ontoserver/collection/784165-fb95a213-ff25-4253-8b02-9368f2e59cc9
https://www.hl7.org/fhir/terminology-service.html
https://ontoserver.csiro.au/site/technical-documentation/ontoserver-technical-documentation/fhir-launchpad/
https://ontoserver.csiro.au/site/technical-documentation/ontoserver-technical-documentation/fhir-launchpad/
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What have we covered?

1. The basics of the FHIR Terminology Service
• What the FHIR Terminology Services is, its value and role.

2. Key Resources and Operations
• Main resources: CodeSystems, ValueSets, ConceptMaps.
• Primary operations: $lookup, $expand, $validate-code, $translate.

3. Practical Use Cases
• Use CodeSystems, ValueSets, and ConceptMaps in data capture, validation, analytics/reporting…

4. The Benefits
• Increased efficiency, consistency, easier maintenance, enhanced interoperability.

5. Global Adoption and Opportunities
• National and global terminology services are here and growing, and offer a great advantage to those who can make 

use of them.

6. Leverage Resources and Tools
• Be aware of additional resources and tools for deeper understanding and implementation.
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Contact

• You can find / reach me here:
• Dion.McMurtrie@csiro.au
• Ontoserver-support@csiro.au

mailto:Dion.McMurtrie@csiro.au
mailto:Ontoserver-support@csiro.au
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