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Information models – examples

Model
• Set of common data elements for

Rare Diseases Registration
• OMOP-CDM
• OpenEHR
• Phenopackets
• CDISC
• HL7 FHIR
• CARE-SM

Context
• Rare Diseases Registration

• Real-world data
• Clinical data storage
• Bioinformation
• Clinical trials
• Clinical data exchange
• Semantic information model

https://eu-rd-platform.jrc.ec.europa.eu/system/files/public/CDS/EU_RD_Platform_CDS_Final.pdf
https://eu-rd-platform.jrc.ec.europa.eu/system/files/public/CDS/EU_RD_Platform_CDS_Final.pdf
https://ohdsi.github.io/CommonDataModel/
https://ckm.openehr.org/ckm/
http://phenopackets.org/
https://www.cdisc.org/
https://build.fhir.org/
https://github.com/CARE-SM


Outline

• HL7 – organization
• HL7 – standards
• HL7 – FHIR



HL7 organization

• Health Level 7 – named after OSI level 7 (Application level) 

OSI model – Wikipedia https://en.wikipedia.org/wiki/OSI_model

https://en.wikipedia.org/wiki/OSI_model
https://en.wikipedia.org/wiki/OSI_model
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HL7 organization

• Health Level Seven International
• Standards Development Organization (SDO)
• Established 1987
• Corporate members: e.g., healthcare providers, government 

stakeholders, payers, pharma, vendors, and consulting firms



HL7 Affiliate Countries

https://confluence.hl7.org/download/attachments/156535114/image-2024-1-31_13-0-54.png?version=1&modificationDate=1706702427577&api=v2



HL7 Standards

• Arden Syntax
• Clinical Document Architecture (CDA)
• Clinical Quality Language (CQL)
• Messaging standard

• HL7 v2
• HL7 v3
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HL7 Standards

• Arden Syntax
• Clinical Document Architecture (CDA)
• Clinical Quality Language (CQL)
• Messaging standard

• HL7 v2 - EDI (Electronic Data Interchange)
• HL7 v3
• HL7 FHIR

https://datica.com/academy/hl7-201-the-admission-discharge-transfer-adt-message

MSH|^~\&|EPICADT|DH|LABADT|DH|201301011226||ADT^A01|HL7MSG00001|P|2.3|
EVN|A01|201301011223||
PID|||MRN12345^5^M11||APPLESEED^JOHN^A^III||19710101|M||C|
1 DATICA STREET^^MADISON^WI^53005-1020|GL|(414)379-1212|(414)271-3434||S||
MRN12345001^2^M10|123456789|987654^NC|
NK1|1|APPLESEED^BARBARA^J|WIFE||||||NK^NEXT OF KIN
PV1|1|I|2000^2012^01||||004777^GOOD^SIDNEY^J.|||SUR||||ADM|A0|

https://datica.com/academy/hl7-201-the-admission-discharge-transfer-adt-message


HL7 Standards

• Arden Syntax
• Clinical Document Architecture (CDA)
• Clinical Quality Language (CQL)
• Messaging standard

• HL7 v2
• HL7 v3 – Model-based
• HL7 FHIR

<observationEvent>
  <id root="2.16.840.1.113883.19.1122.4" extension="1045813"
      assigningAuthorityName="GHH LAB Filler Orders"/>
  <code code="1554-5" codeSystemName="LN"
        codeSystem="2.16.840.1.113883.6.1"
        displayName="GLUCOSE^POST 12H CFST:MCNC:PT:SER/PLAS:QN"/>
  <statusCode code="completed"/>
  <effectiveTime value="200202150730"/>
  <priorityCode code="R"/>
  <confidentialityCode code="N" 
     codeSystem="2.16.840.1.113883.5.25"/>
  <value xsi:type="PQ" value="182" unit="mg/dL"/>
  <interpretationCode code="H"/>
...

https://wiki.hl7.org/Examples_section_of_the_v3Guide

https://wiki.hl7.org/Examples_section_of_the_v3Guide


HL7 FHIR

• Fast - “Easy to implement”
• Healthcare - “Domain”
• Interoperability - “Connecting systems”
• Resources - “Building blocks”



HL7 FHIR

• Messaging approach based on current web technology
• REST API: REpresentational STate Application Programming Interface
• Requests are common web requests
• Responses are “resources” in structured form

• JSON – JavaScript Object Notation
• XML – eXtensible Markup Language
• RDF – Resource Description Framework



GET hapi.fhir.org/baseR4/Patient/596634

http://hapi.fhir.org/baseR4/Patient/596634


Some examples

• GET hapi.fhir.org/baseR4/Patient
• Retrieve data about all patients

• GET hapi.fhir.org/baseR4/Patient/596634
• Retrieve data about patient 596634

• GET hapi.fhir.org/baseR4/Patient?given=Ronald&_elements=birthDate,name
• Retrieve name and birthdate for patients whose given name is “Ronald”

• POST hapi.fhir.org/baseR4/Patient (with message body)
• Insert Patient (described in the body) – if server allows

• GET hapi.fhir.org/baseR4/Observation?subject=596634
• Retrieve observations about patient 596634

http://hapi.fhir.org/baseR4/Patient/596634
https://hapi.fhir.org/baseR4/Patient?given=Ronald
https://hapi.fhir.org/baseR4/Patient?given=Ronald&_elements=birthDate,name
http://hapi.fhir.org/baseR4/Patient/596634
http://hapi.fhir.org/baseR4/Patient/596634
https://hapi.fhir.org/baseR4/Observation?subject=596634


FHIR Resources



FHIR Resources

https://hl7.org/fhir/

https://hl7.org/fhir/


“Patient” Resource



“Patient” Resource

• Cardinality
• Type
• Terminology binding

https://hl7.org/fhir/patient.html

https://hl7.org/fhir/patient.html


“Observation” Resource

• Cardinality
• Type
• Terminology binding

https://hl7.org/fhir/observation.html
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“Observation” Resource

• Cardinality
• Type
• Terminology binding

https://hl7.org/fhir/observation.html

https://hl7.org/fhir/observation.html


Profiles of Resources

• Resources are deliberately defined “permissive”
• Minimal cardinality often zero (little is mandatory)
• Multiple options for representing information: text / codes / dates

• Profiles specify constraints on Resources
• Making attributes mandatory (i.e., min. cardinality = 1)
• Excluding attributes (i.e., max. cardinality = 0)
• Adding new (optional or mandatory) attributes



Example Profile: Blood pressure 

• The Profile constrains Observation
• Code System = LOINC
• Code = loinc:85354-9

https://simplifier.net/packages/nictiz.fhir.nl.stu3.zib2017/2.2.20/files/2741786

https://simplifier.net/packages/nictiz.fhir.nl.stu3.zib2017/2.2.20/files/2741786


Technology wrap-up

• REST-ful API
• FHIR specifies permissive 

Resources – common ground
• Implementations (can) specify 

Profiles – use-case specific
• All server capabilities are 

specified in a machine-
readable way



Capability statement - /metadata



Capability statement - /metadata



One more thing…



FHIR Resources

https://hl7.org/fhir/

https://hl7.org/fhir/


FHIR Terminology server

• GET …/CodeSystem



FHIR Terminology server

• Query CodeSystem for a Subset
• “Hereditary hemoglobinopathies”

https://browser.ihtsdotools.org/fhir/ValueSet/$expand?url=http://snomed.info/sct?fhir_vs=isa/235862008

https://browser.ihtsdotools.org/fhir/ValueSet/$expand?url=http://snomed.info/sct?fhir_vs=isa/235862008


HL7 FHIR – Status

• Broad uptake by industry
• EHR vendors, Google, Apple, Microsoft, Amazon

• Part of US and (likely) EU legislations / regulations
• Large and active community
• Broad range of tooling
• Many initiatives “on FHIR”



Conclusion - HL7 FHIR

• provides web-based service architecture
• specifies Resources
• enables use-case specific Profiles
• supports patient data AND terminologies



Sources

• HL7 FHIR https://hl7.org/fhir/
• HAPI FHIR - Open Source FHIR API https://hapifhir.io/
• Demo servers:

• HAPI-FHIR https://hapi.fhir.org/
• MELD https://gw.interop.community/Test02Open/open/

• Terminology servers:
• SNOMED browser.ihtsdotools.org/fhir/CodeSystem
• ValueSets https://nzhts.digital.health.nz/fhir/ValueSet

• Playground for REST API:
• https://hoppscotch.io/

https://hl7.org/fhir/
https://hapifhir.io/
https://hapi.fhir.org/
https://gw.interop.community/Test02Open/open/
https://browser.ihtsdotools.org/fhir/CodeSystem
https://nzhts.digital.health.nz/fhir/ValueSet
https://hoppscotch.io/
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