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Fast Healthcare Interoperability Resources ﬂ

* Focus on:
* Implement ability (bottom up)
* Solution Integrity - 80/20
* Well established web technologies
* Human readable data
* Community driven

* Resources: building blocks



FHIR Resources

Represent granular clinical concepts, linked together to form a web

of information and higher-level concepts (such as a Pathology

ileen _——ilem
L —flem

Report or Discharge S 'F“‘“’“‘" .;_Jm:f_
/vy #1 fm"**. A&s« =

- ~ DRI ATINNRY & Observalion
i v N, e Obsarvi  Height
[ M St J &l
fed Stal ect shibjéct Bady Temperauwre Ob:'e[vatlian
whed’m"eﬂ"’ie%b}ec( bV ervat =
jeet subject 1. Heart R G
\Subject ) subjeci g e bhect Height
! pac wusarvation
Respiratory Rate _ subject . subject L L. subject Respiratory Rale
Observation | | Obsesvation Subiect subjeg) Subjecibiect | /subject subje _ Observation
Weight Heart Rats bject | | AR Lot Aol T3
\ e TN o el
Observation subject 'Observaﬂl; ¥ ! subject Hearl Rate -
Weight subject i \ ; =
Ssubject Hear! Rate | subject subject 7\
(APPOINNDE  Observation | subject Observation Iuece subjest- Observation j
il Body Temperalure jo, 7sub,:"fﬁp"ﬂ|°'¥ Rate — i Hearl Rate TS
Obsarvation abject . Sulis{Patienty = Observation FPstent -
Height subject _actar— n _pielnrenlf

Observation . B o
Respiratory Rate @ 2 ] subject subject £ di
subject subject ]

Obsarvation

Weight Observabion ... ey bjg Obsmu;vn
Heart Rate Hesight

Observation subjec ;
subject

Body Temperature —
M wabjec
Ob%ervmion 9
Body e
Y lomperallre ibject subject

| subject

Observation Observation . N subject
Rnspu::uyn"a Weight subjectubject subject subject
swjpct/ | | dubject
Observation subject \

Observi Body Temperalure "h‘:"" [ | subject gigiacy
Weight 9 subjecbact |
K 'subjjec
Obsarvation i subject
Respiratory Rate ':;:l;on foubre individual
Pracitioner
Dr Johin Doe
individial

ondition jlem



A Few FHIR Facts - Where are We? ﬂ

What is the current FHIR version? R5-03/2023

What was the previous FHIR version? R4B - 05/2022

What is the current used version in Israel? R4 - 10/2019



FHIR Data — Permanent + In Motion

e FHIR Repository
e A Database to keep FHIR resources as FHIR
e Saves versions of each resource’s instance (history of a resource)

e FHIR Messaging
e Based on REST

e Can use JSON or ?
e Addresses the re: XML s directly or by search



FHIR - It's a RESTful API ﬂ

REST - Representational State Transfer
Conformance resources are uniquely identified/addressed trough URI
* http://fhir.health.gov.il/identifier/il-national-id

Use HTTP (Get, Post, Put, Delete) to do CRUD Operations

Pre-defined operations:
e Create, Read, Update, Delete
* Read version, Search, History, Capabilities

Resource identity locator (url)

Resou rce Opel‘ation
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Playing with FHIR
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Where to start the journey?

The FHIR specification: http://hl7.org/fhir
Start with the Documentation tab and RESTful API: http://hl7.org/fhir/documentation.html
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This page is p~.. of the FHIR Spew.i-ation (v5.0.0: RS - STU). This is the current published version. For a full list of available versions, see the Directory of published versions 2.
Page versior s: RS R4E R4 R3 R2

Documentation Index
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This page provides an index to the key commonly used background documentation pages for FHIR. Also, see the list of 157 resources defined by FHIR.
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http://hl7.org/fhir
http://hl7.org/fhir/documentation.html

About Resources

All FHIR resources are listed on the Resources tab: http://hl7.org/fhir/resourcelist.html
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http://hl7.org/fhir/resourcelist.html

Patient resource - structure dia

Describes the structure of the resource content
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UML XML

Structure

Name

Patient

-
-]
-

)

>

)

identifier

active
name
telecom

gender

birthDate

deceased[x]

~i_ | deceasedBoolean

~i_| deceasedDateTime

address

maritalStatus

multipleBirth[x]

-~ multipleBirthBoolean
1| multipleBirthInteger

photo

contact

2 relationship

~(}) name

) telecom

- () address

~i_1gender

' organization

JS0N
Flags Card.
z 0..
21T 0.

z 0..
z 0..
z 0..
z 0..
21Z 0.
z 0..

0..
0..
0..
0..

Turtle R3 Diff
Type
DomainResource
Identifier

boolean

HumanName
ContactPoint

code

date

boolean
dateTime
Address

CodeableConcept

boolean
nteger
Attachment

BackboneElement
CodeableConcept

HumanName

ContactPoint

All

Description & Constraints

Information about an individual or animal receiving health care services

Elements defined in Ancestors: id, meta, implicitRules, language, text, contained, extension, modifierExtension
An identifier for this patient

Whether this patient's record is in active use

A name associated with the patient

A contact detail for the individual

male | female | other | unknown

AdministrativeGender {(Required)
The date of birth for the individual

Indicates if the individual is deceased or not

An address for the individual

Marital (civil) status of a patient
MaritalStatus (Extensible)
Whether patient is part of a multiple birth

Image of the patient

A contact party (e.g. guardian, partner, friend) for the patient

+ Rule: SHALL at least contain a contact’s details or a reference to an organization
The kind of relationship

Patient Contact Relationship {Extensible)

A name associated with the contact person

A contact detail for the person

Address Address for the contact person

code male | female | other | unknown
AdministrativeGender {Required)

Reference(Organization) Organization that is associated with the contact



Patient resource — examples

View examples for each resource type, in various formats

AHL7 FHIR s o Ky

Home Getting Started Documentation Resources Profiles Extensions Operations Temminologies

? Administration Patient Examples

This page is part of the FHIR Specification (v4.0.1: R4 - Mixed Normative and STU) in it's permanent home (it will always be available at this URL). The current version which
supercedes this version is 5.0.0. For a full list of available versions, see the Directory of published versions (4. Page versions: R5 R4B R4 B3 R2

Content Examples Detailed Descriptions Mappings Profiles & Extensions Operations R3 Conversions

Resource Patient - Examples

‘ Patient Administration (& Work Group ‘ Maturity Level: N/A ‘ Standards Status: Informative | Security Category: Patient | Compartments: Patient, Practitioner, RelatedPerson

Example Name id Format

General Person Example example XML JSON Turtle
Patient 1 for linking patl XML JSON Turtle
Patient 2 for linking pat2 XML JSON Turtle
Deceased patient (using time) pat3 XML JSON Turtle
Deceased patient (using boolean) pat4 XML JSON Turtle
Stock people (defined by HL7 publishing) b248b1b2-1686-4b94-9936-37d7a5f94b51 XML JSONM Turtle
Example Pecople from cypress project b0a5e4277-83c4-4adb-87e2-e3efe3369b6f XML 1SON Turtle
2nd person example xcda XML JSON Turtle
XDS Patient xds XML JSON Turtle
An example of an animal animal XML JSON Turtle
Taken from a DICOM sample dicom XML JSON Turtle
Example from IHE-PCD example ihe-pcd XML JSON Turtle

Real-world patient example (anonymized) foo1l XML JSON Turtle



A Few FHIR Facts - Where are We? ﬂ

How many resources? R5 - 158, R4B - 140, R4 - 145

What is a Normative resource?

How many normative clinical resources? 1 - Observation
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In the FHIR RESTful API, what is the difference betweell;l
the 'READ' and 'SEARCH' operations?

A) ‘READ' provides the complete history of a resource, while
'SEARCH' returns only the latest version.

B) ‘READ' is used to update resources, while 'SEARCH' is for
deleting them.

C) '‘READ' retrieves a specific resource by its ID, while 'SEARCH'
is used to retrieve resources based on query parameters.

D) ‘READ' retrieves metadata about resources, while 'SEARCH'
fetches the actual resource data.



FHIR Requests

The FHIR API follows the RESTful paradigm of managing state through CRUD interactions.
Each action is defined by the HTTP method used.

HTTP Request Method Action
POST Create
GET Read & Search
PUT Update
DELETE Delete

http://localhost/iris4health_2024_2/csp/healthshare/fhir/r4/Patient



FHIR Requests — HTTP components

Each FHIR request is comprised of the following HTTP components:

Defines the destination FHIR server and target FHIR resource(s)

Defines request parameters (URL encoded)
http://server/r4/Patient?family=Chalmers&given=Peter

http://server/r4/Patient/789566
GET, POST, PUT, etc. (CRUD)

Additional instructions, for example content negotiation and authorisation
application/fhir+json

Content-Type application/fhir+json

Authorisation Bearer {token}

A FHIR document being sent to the server (if appropriate)
in a specific format (e.g. XML or JSON)



FHIR Requests — Content Negotiation

Content negotiation dictates the format exchanged in requests and responses:

Content-Type  The format to be SENT to the FHIR server.
This is the format of the body of the REQUEST.

Accept The format to be RECEIVED from the FHIR server.
This is the requested format for the body of the RESPONSE.

Both need to be set by you in your HTTP client to interact with a FHIR server.



How does the 'OperationOutcome’ resource function
within the FHIR framework?

A) It describes the results of an operation, including errors or
warnings

B) It defines the process for performing an operation

C) It specifies the operational requirements for a FHIR server

D) It provides a log of resource changes over time



FHIR Response |]

The outcome of the request is defined in:

Examples:

200 “OK” Existing resource UPDATED
201 “Created” New resource CREATED

400 “Bad Request” Resource could not be parsed or failed basic FHIR validation rules

Example of header parameters (in case of PUT):

Location
http://localhost/iris4health_2024_2/csp/healthshare/fhir/r4/Patient/1/_history/3

Either:
1. Aversion of a FHIR resource or
2. An OperationOutcome FHIR resource (for error conditions)
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What is the purpose of a FHIR Profile ?
A) To provide a detailed list of observations

B) To manage user roles within an organization

[C) To define a specific implementation guide for a resource ]

D) To track changes to resources over time



FHIR Profiles

Resource

+Constraints
+ Extensions

= "Profile"



FHIR Profiles

* Describes adaptations based on use and context:
* What resources and elements are used?

* What API functions are used?

* What terminologies are used?

* It allows:
* A structured way of making "context adjustments”
* Independent of serialization format
* To be published in a repository
* To drive validation, code generation, etc.



GP Connect — NHS

https://digital.nhs.uk/services/gp-connect/how-gp-connect-works
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| GP System A
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GP Connect providers




Israeli Profiles

Look at simplifier.net:
« ILCore profiles

« DGMC profiles



FHIR Architecture
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FHIR Server <-> FHIR Facade

N=1) N=1)
Request Request

FHIR
Repository




What is the FHIR standard for providing
secure access to patient data via OAuth 2.0?

SMART on FHIR
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Thank you!
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