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Who am |?

AName: Rik Smithies

ACompany: Independent Consultant
(NProgram Ltd., UK)

ABackground:
ATechnical Committee Chair, HL7 UK (and former Chair)
AHL7 International Standards Governance Board
AFHIR trainer, consultant
A Architect, analyst and software developer. 20 years in healthcare IT

AContact:
Arik@nprogram.co.uk
Awww.nprogram.co.uk
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What is "FHIR Specification"?

AFHIR has a large set of features
A 150+ resources
AMost will not be used on any particular project

AFHI' R provides a fiplatform speci
A Standard building blocks for interoperability solutions

ARequires further adaptation/restriction to the context of use

ANeed to specify clearly exactly what you are using and how:
AProfiles, Implementation Guides
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What Iis a FHIR profile?

AA profile is a "specified" version of an existing resource (or profile)
AProfiles can both constrain and extend

AMeant for your specific needs

ARemoves or tightens up any aspect of the resource ("constrain”)
ACan also add items - by using extensions ("extend")

ABoth techniques exist outside of profiles
Abut profiles formally document it
Aextensions can be used anywhere, without a profile
Aand just by using a subset of a resource, that is a constraint
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The need for profiles

Need to be able to describe adaptations based on use and
context

AWhat resources and elements are used?
AWhich extensions?

AWhat API features are used?
AREST? Documents?
ARead only? Update? Delete? History?
AWhich search features to support?
AWhich operations?

AWnhat terminologies are used?
AHow do these map to local requirements/implementations?
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The need for profiles

AProfiles can serve the same purpose as:
ACDA templates & implementation guides

AHL7 v2 fistatico profiles
AOpenEHR Archetypes & templates
AProfiles aren6t mandatory for |

easier to achieve it

AProfiles never change meaning of an instance
Alt would still work the same without the profile
AThe profile is just the recipe

AThe cake can be good even if you don't know the recipe (but less likely
unless you are an expert baker :-)
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A profiled resource Instance

{

"resourceType": "Allergylntolerance”,

"meta": {

}

"profile": [ <«
"http://fhir.hl7.org.nz/dstu2/StructureDefinition/ohAllergylntolerance”
]

"extension": [

1,

{
"url": http://fhir.hl7.org.nz/dstu2/StructureDefinition/al-certaintyo ,
"valueCodeableConcept": {

"text": "really sure"

}
}

"patient"; {

}

"reference": "Patient/14317",
"display": "Eve E. Everywoman "

Looks like any other
resource instance!

Except for the
(optional) declaration
that this instance
follows a certain
profile.

This uses an
extension, but that
can be used anywhere
-1t doesnot
profile to be used.

need
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Soé do | need profil es?

AWell, yes, and no

AYou can implement FHIR without profiles
A Just write the code!

ABut variability and assumptions are the enemy of successful
integration projects

AYou need to nail things down as tight as possible, to make
Implementation easier

AYou can do this (document this) any way you choose
ABut profiles are one way

AThey specify in detail how to use resources |
(and profiles themselves, go no further - but see Implementation
Guides)
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What do we want from profiles?

Allow for these "usage statements" to be:
AAuthored in a structured, consistent, manner
APublished in a repository

AUsed as the basis for:
Avalidation
Acode generation

ABehind the scenes a profile is documented using the
StructureDefinition resource
ASo, in a way, a profile is a StructureDefinition
AMor e about this | ateré
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Profiling a resource

Patient (Resource) AMost elements are optional
identifier  Identifier 0..* AAll data type components are
name : HumanName 0..* optional

telecom - Contact0..*

gender : CodeableConcept 0..1 <<AdministrativeGender>> AMost terminologies are
birthDate : dateTime 0_.1 | unconstrained
deceased[x] - boolean|dateTime 0.1

address - Address 0%

maritalStatus - CodeableConcept 0.1 <<MaritalStatus>>

multipleBirth[x] : boolean|integer 0..1

photo - Attachment 0.*

communication : CodeableConcept 0..* <<Language>>

provider - Resource(Organization) 0.1

link - Resource(Patient) 0_.*

active - boolean 0.1
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Types of Constraints

AChange cardinality
Ae.g. from 0..*to 1..1, or 0..1 to 0..0 (prohibited)
ANote that cannot go the other way

ACan6t make required items optional
ACano6t make singular items repeating
AAdd terminology bindings

AUse your local codes instead of FHIR international (general) list

ACreate and add extensions
A(ls a constraint, although this is not obvious at first!)

A"Slicing"
A Specify how each repeat in a repeating elements is used
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Profiling a resource. For example...

Original
resource,
unchanged

List of constraints in the profile

.

Patient (Resource)

Require that the identifier uses the UK
identifier - Identifier 0..* number i and is required
name - HumanName 0_*
telecom : Contact 0..*
gender - CodeableConcept 0.1 <<AdministrativeGender>>
pirthDate - dateTime 0.1

deceased[x] - boolean|dateTime 0.1

address - Address 0%

maritalStatus - CodeableConcept 0.1 <<MaritalStatus>>
multipleBirth[x] : boolean|integer 0..1<—
photo : Attachment 0..*
communication : CodeableConcept 0..* <<Langua
provider - Resource(Organization) 0.1

ink - Resource(Patient) 0.

active - boolean 0.7

Limit names to just 1 (instead of 0..*)

Limit maritalStatus to another set of codes
that extends the one from HL7 international

Multiple Birth indicator only boolean

Indicate photo not supported

Add an extension to support "city of birth"

extension [city of birth ] : string 0..1
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What is an Implementation Guide?

AAN "IG" is a document that explains one way to use FHIR

ADocument your FHIR use
A Which resources (not all of them, for sure)
A Which profiles of those resources
A Which endpoints, read vs write
A Search params etc.
A Your codes and "value sets"
A Your business rules and textual constraints (e.g. invariants)
A Show FHIR examples

ATypically will include some profiles, but not necessarily.
ATypically will include some extensions, but not necessarily.
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What is an Implementation Guide?

ACould be just a Word document
A"use this resourceé, with this exte
Aa list of fields and what data to put there

ABut ideally a structured HTML document, like FHIR itself

Abuilt in a standardized way using the FHIR tools
AAnd hosted somewhere

Al't's what business analysts pro
AThe FHIR HTML package is an effective documentation format

AThe FHIR standard (and IGs) are "executable"

A(IGs use some of the same framework)
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Implementation Guides & Package

Almplementation Guide
AProvides human-readable information (narrative)
AContains formatted text, pi ctures,
AExplains to developers how to implement a specific use case
APublish to local/online website or to PDF

APackage
AProvides machine-readable information (computable)
A Contains conformance resources
AAl |l ows machines to validate, gener a
APublish to FHIR Package server
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Before we get to tooling, some principles

AFHIR itself is defined similarly to an Implementation Guide
(it really Is a sort of 1G).

ASo we can make use of the same infrastructure.
AThis is mainly a resource called StructureDefinition

AHL7 FHIR e

Home Getting Started Documentation Resources Profiles Extensions Operations Terminologies

Home

This is the current officially released version of FHIR, which is R4 (v4.0.0). For a full list of all versions, see the Directory of publisl

' Welcome to FHIR®

FHIR is a standard for health care data exchange, published by HL7®.

First time here?
See the executive summary, the developer's introduction, clinical introduction, or architect’s introduction, and then the FHIR

overview / roadmap & Timelines. See also the open license (and don't miss the full Table of Contents and the Communi ty N P rog ram 15

Credits or you can search this specification).




What is a StructureDefintion?

AStructureDefinition is the resource that describes any FHIR
structure

AFHI R is itself made out of Stru

AUsed to define base FHIR resources, data types, extensions,
etc.

ADescribes a "structure" i a set of data element definitions, and
their associated rules of usage

Alt's basically a list of "fields"
A"This field is called 'value'. Its type is 'integer'. It is '0..*' ", and so on.

AAnd the FHIR HTML is generated from these
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"SD" - Used In the core spec

StructureDefinition for observation

Resources and datatypes
are both defined by SDs.

Raw XML

<StructureDefinition xmlns="http://hl7.org/fhir">

<id value="Cbservation"/>

<meta>

<lastUpdated walue="2015-04-03T14:24:32.000+11:00"/>

</meta>
<text>

—=m

<status value="gen

<div zmlns="http:/,
</text>
<url wvalue="http://h!

<name walue="Observa
<publisher walue="HL’
<contact>

<telecom:>

=,

<system value="u
<value wvalue="htt
</telecom>
</contact>
<contact>
<telecom>

<system value="u

StructureDefinition for Quantity

Raw XML

<StructureDefinition xmlns="http://hl7.org/fhir">
<id value="Quantity"/>
<text>

—n

<status wvalue="generated"/>

<div xmlns="http://www.w3.org/1999/xhtml"><!-~ Snipped for brevity --></div>
</text>
<url walue="http://hl7.org/fhir/Structurebefinition/Quantity"/>
<name value="Quantity"/>
<publisher value="HL7 FHIR Standard"/>
<contact>
<telecom:>

—m,

<system value="url"/>
<value value="http://hl7.org/fhir"/>
</telecom>
</contact>
<description value="Base StructureDefinition for Quantity Resource"/>
<requirements walue="Need to able to capture all sorts of measured walues, even if the measure
d value are not
precisely guantified. Values include exact measures such as 3.5lg, customary units such
a=s 3 tablets, and currencies such as 5100.32USD."/>

<status value="draft"/>

These are supplied with
the specification, and are
useful for tooling to use
and code generation.

They are the "source code”
for FHIR.

You can ignore them
mostly ;. -) but it's good to
be aware.

Profiles are SDs too!

NProgram
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ImplementationGuide Resource

ASo we have StructureDefinition for our FHIR details (profiles)
ABut we need a structure for the overall "document"

ADefine document content structure
ALink to other resources that make up parts of the 1G
A as StructureDefinitions (for profiles), and ValueSets, SearchParameters etc.
A as other resources for example XML
AReferences to external artifacts
APage content files
Almages, CSS, JavaScript

ASupported page formats
AMarkdown
AHTML
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|G source - lots of linked resources, compiled

Document
StructureDefinition
CapabilityStatement Message ( A @@ HL7 FHIR® U
couce | (BRAORE) FHIR
v o
f Home  Guidance~  Profiles and E
4 ) i ValueSet J
~  OperationDefinition ' Examples Downloads
" Y. /
) g \
TOC Home
Be SearchParameter :
‘--—--_--—-
L ) ImplementationGuide Content artifacts ODMPIIE US Core Implementation Guide (v:
(html, png, ...) published versions 2
~
CompartmentDefinition \ Implementation Guide
o S Contents:
] _ ) » Introduction
{ TestScript « How to read this Guide
NamingSystem P ) e US Core Actors
| ConceptMap « US Core Profiles
L y ¢« US Core Conformance Requiren
StructureMap
1 -
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Authoring a FHIR Profile

AForge
A https://simplifier.net/forge

AlLantana Trifolia Workbench
A https://trifolia-fhir.lantanagroup.com/

AMDHT: UML Based modelling tool

A https://projects.eclipse.ora/projects/modeling.mdht
A Seems not to be actively developed

AMitre CIMPL

A DSL for designing clinical models and describing them as profiles
A http://standardhealthrecord.org/cimpl-doc/

ABy hand: create StructureDefinition with text editor (for the
brave/experts)

A Also used to be an Excel method, now deprecated
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Forge, from fire.ly

* Profile on Encounter™: ohEncounter
Properties Narrative ElementTree ElementGrid  Xml

B Extend G Siice xFAddSiice iERemove B ¥ Element Properties: episedeOfCare (0) 4"
+ Encounter 4" Nasiic
» identifier v
status
(‘” Cardinality o
» statusHistory 0
class 0 - |0 0.0 @ 0.1 0.* 1.1 s B
» type () &
» priorty ) o
» patient v Typels) + Profile URI
» episodeQiCare 1) .
: m m(o) - v Reference{EpisodeQOfCare) http://hi7.org/fhir/StructureDefinition/Episodel
weomeagiataca
» participant (1 4" Short description
» appointment (1) Episode(s) of care that this encounter should be recorded against
» period Definition
» length Where a specific encounter should be classified as a part of a specific episode(s) of care ¢l

association can facilitate grouping of related encounters together for a specific purpose, !

» reason (*
5 ,( . i issue tracking, association via a common problem. The association is recorded on the en
indication () created after the episode of care, and grouped on entry rather than editing the episode ¢

» hospitalization encounter to it (the episode of care could span years).

» location ™ Label

» sarviceRrovides () o

2 o & Code +

Aliac ==
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Authoring Implementation Guides

|G Builder
AOfficial HL7 open source command line tool
ACan render |G resource as a website

Fire.ly Simplifier and Lantana Trifolia Workbench
ABrowse and find published IGs

ASupport online IG authoring and publication
AEmbed rendered artifacts

Alnclude profiles, examples etc.
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Simplifier, from fire.ly

< - C O @& simplifiernet

Search FHIR profiles, extensions, valuesets and more ~ Q
. wam v, “ 3 LY |
g ’”'ﬂ' ' 1 Resources

_,‘.:' :
EHIR"PROJEGISTAROUN D THEWGORLED
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Lantana Trifolia Workbench

AProfiling and Implementation Guides in one tool
AOpen source (JavaScript/Angular)

AHosted online but can build and run locally

A https://trifolia-fhir.lantanagroup.com/

ACan register/sign up with a GitHub account (or others)
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4 Trifolia-on-FHIR X +

< C O & trifolia-fhir.lantanagroup.com/lantana_hapi_stu3/home

VTrifoIia-on-FHlR File ¥ Browse/Edit ¥ Import Export Publish

New user profile

Create a user (Practitioner resource) on the selected FHIR server to continue...

¥

0 [

'3 @ O = @

|

X

BT M Rik Smithies & 1

Identifier(s)

Use System Value +
Unspecified v https://trifolia-fhir.lantanagroup.com github|13100638 = o
Name(s)

Given

| x| @ +
Family

| X

4 Add aname @ Remove this name

After registering
(free), create a
user.

Users are FHIR
resources! : -)

Seems to need
name, and emalil
(which isn't obvious
at first)
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4 Trifolia-on-FHIR x +

< C

VTrifo“a-on-FHlR File ¥ Browse/Edit ¥ Import Export Publish

Welcome

O & trifolia-fhirlantanagroup.com/lantana_hapi_stu3/home

Implementation Guides

Profiles/Extensions

Trifolia-on-FHIR is an editor for FHIR 1
natively as its back-end. All STU3-con
Trifolia-on-FHIR.

Core Features

¢ Edit conformance resource type

e

o o o o o

[s]

ImplementationGuide
StructureDefinition
ValueSet

CodeSystem
CapabilityStatement
OperationDefinition
Questionnaire

Capability Statements
Operation Definition
Value Sets

Code Systems

Questionnaires

Other Resources

¢ Import and view any other resource in FHIR specification (such

as Patient, Observation, MedicationStatement, etc.)

e Validate with the "Validation" tab on every resource editing

screen, which uses FHIR s.

e Export:

o Implementation Guides and associated resources

e

o FHIR IG Publisher packages

Bundles

e |mport any resource or transaction bundle.

er

& B © ® F @

What's New

Release 1.4.0

Expand/navigate further into
profile elements

Previous versions of Trifolia-on-FHIR had a limitation in how deep in
the hierarchy of elements you could expand. Trifolia-on-FHIR no
longer limits how far the user can expand into the hierarchy of a
profile's elements.

Implementation guide
harrative/prose supports images

Now users can add images to their implementation guides and render
those images as part of the narrative/prose pages. Refer to the help
documentation's "Adding images to pages" section for more
information.

Guided walk-throughs

Many of the screens in Trifolia-on-FHIR now support guided a walk-
through. Click the "i"* (information) icon in the top-right of the screen

R0 A Smithies, Rik @& 3

After that, title
screen.

Core Features listed

We will make a
profile
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& @ _
4 Trifolia-on-FHIR X + O 3

< cC 0O @ trifolia-fhirlantanagroup.com/lantana_hapi_stu3/structure-definition % & 22 B & © & e : Proflle Start screen
VTrifolia-on-FHlR File ¥ Browse/Edit ¥ Import Export Publish 0D & Smithies, Rik @& 1

Profiles/Extensions (Structure Definitions)

d kL

- | | | | o N Can search for
A definition of a FHIR structure. This resource is used to describe the underlying resources, data types defined in FHIR, and also for describing ar ..
extensions and constraints on resources and data types. EXIStIng ones.

The StructureDefinition resource describes a structure - a set of data element definitions, and their associated rules of usage. These structure
definitions are used to describe both the content defined in the FHIR specification itself - Resources, data types, the underlying infrastructural types,
and also are used to describe how these structures are used in implementations. This allows the definitions of the structures to be shared and
published through repositories of structure definitions, compared with each other, and used as the basis for code, report and Ul generation.

Or use the button
to create a new

Name Implementation Guide one.

Search

Search name

X Clear Q Search @ More options

«K « - 2 3 4 5 17 » »»

ID Title/Name, URL Experimental Type Contact

DEMO-ID Demo Title f@ Yes Composition Joe Somebody

=]
o

Demo Namehttp://some.url/for/this/profile

-
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Note that a profile
IS a
StructureDefinition

Start by adding
"canonical" URL.

This acts like a
unique reference
for your profile.

Really this is the
name (and the
"Name" is more like
a "friendly name")
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