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Audience

Existing Trifolia users that want to learn how to
use the tool to create FHIR profiles.

FHIR profile implementers that want to learn
about Trifolia.
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Agenda

« An infroduction to the FHIR and the
StructureDefinition resource (used when creating
FHIR profiles)

* An brief infroduction to Trifolia for new users
 Using Trifolia to create profiles on FHIR resources
 Using the Trifolia REST API

 Future work, known bugs, etc.
- Q&A
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FHIR AND THE STRUCTURE DEFINITION
RESOURCE
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FHIR

F - Fast (to design & to implement)

Relative — No technology can make integration as fast as
we'd like

H - Health

Area of focus for HL7

| - Interoperable
Purpose of HL7

R - Resources
Building blocks — more on these to follow



FHIR Manifesto

* Focus on Implementers
 Target support for common scenarios
* Leverage cross-industry web technologies

« Support human-readability as the base-level for
inferoperability

 Make content freely available
« Support multiple paradigms & architectures
- Demonstrate best practice governance
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Reference Information
4 Model

* Highly abstract
* Act, Participation, Role...

Refined Information Model

L]
* Generic CDA
 « Observation, Procedure, etc.
[}
E

Level of abstraction

Templated CDA

¢ CCD or C-CDA or QRDA

* Allergy — Intolerance Observation,
Problem Observation, etc.

CDA & FHIR

s | Reference Information Model

] * Highly abstract
=] * Act, Participation, Role...

i !'[
o 2

Resource

* FHIR component for msg, doc
* Allergylntolerance, Condition, etc.

Profile

e Localized resource

* DAF-Allergyintolerance, DAF-
Condition, efc.

DAF stands for Data Access
Framework, a US Realm FHIR
Implementation Guide
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FHIR is like Lego(™) for Healthcare

Resources = Blocks

Resources are discrete
chunks of clinical information

Resources can be assembled
into larger constructs

You operate on resources via
FHIR's REST APIs.

* Think Programming Lego
Mindstorms (™)
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Resource Documentation

For each resource, there is/are:
« Scope and Usage Notes
» Resource Content (UML and XML)
« Terminology Bindings
« Constraints
* Implementation Issues
« Search Parameters
« Examples, Profiles, and Formal Definitions
 Mappings to RIM, CDA, V2, etc.
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Resource Anatomy

Resources have 4 main parts:

Metadata
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Resource Elements

Resources are defined as an XML structure based on
desired wire syntax.

* Hierarchy of Elements

* Each element has:
— A Name
— A Definition
— Either a datatype or nested elements
— Coded Elements (binding to Value Set)
— Cardinality (all collections nested in a containing element)

[antTana
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Example Resource Definition

Practitioner (Resource)

identifier : [dentifier 0..*
name : HumanName 0..1
telecom : Contact 0..*

- Q .3 -
a00ress ; Address 0.1

gender : CodeableConcept 0..1 <<AdministrativeGender>>

birthDate : dateTime 0..1

photo : Attachment 0..*

organization : Pm ce(Organization) 0..1

role : Codeable ncept& <<Pr=ctm nerRole>>

spe |It, CodeableConcept 0..* <<PradtitionerSpecialtp>
period : Period 0..1

location : Resource(Locti
communication ; Cod

(\‘

tion) 0..*
eableConcept 0..* <<Language>>

<€ Resource Root
Qualification
qualification C code : Codeab IeC neept 1..1 <<Qualification>>
period : Period 0.
Issuer - Reso ur~0 anization) 0..1
Resource
Component
CodeableConcept

Simple & Complex
elements (may be

repeating)

coding : Coding 0.
text : string 0..1
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<Patient xmlns="http://hl7.org/fhir">
<id value="glossy"/>
<meta>
: <lastUpdated value="2014-11-13T11:41:00+11:00"/>
</meta>

<text>

! <status value="generated"/>
<div xmlns="http://www.w3.0rg/1999/xhtml">
| <p>Henry Levin the 7th</p>
i <p>MRN: 123456. Male, 24-Sept 1932</p>

i </div>

</text>

<extension url="http://example.org/StructureDefinition/trials">
. <valueCode value="renal"/>
</extension>

<identifier>
<use wvalue="usual"/>
<type>
| <coding>
! <system value="http://hl7.org/fhir/v2/0203"/>
i <code value="MR"/>
i </coding>
</type>
<system value="http://www.goodhealth.org/identifiers/mrn"/>
<value value="123456"/>
</identifier>
<name>
<family value="Levin"/>
<given value="Henry"/>
<suffix value="The 7th"/>
</name>
<gender value="male"/>
<birthDate value="1932-09-24"/>
<careProvider>
. <reference value="Organization/2"/>
i <display value="Good Health Clinic"/>
</careProvider>
<active value="true"/>
</Patient>

ldentity & Metadata

Human Readable
Summary

Extension with
reference to its
definition

Standard Data

Content:
e MRN
o Name

. Gender
. Date of Birth
. Provider

[antTana

CONSULTING GROUP




Profiles and the Structure Definition Resource

Profiles in FHIR are like
Templates in CDA

The StructureDefinition
Resource is the
compvutable
representation of a
FHIR Profile

StructureDefinition (DomainResource)

url :uri [1..1]

identifier : Identifier [0..*]

version : string [0..1]

name : string [1..1]

display : string [0..1]

status : code [1..1] « ConformanceResourceStatus! »
experimental : boolean [0..1]

publisher : string [0..1]

date : dateTime [0..1]

description : string [0..1]

useContext : CodeableConcept [0..*] « Context of Use ValueSet+ »

requirements : string [0..1]

copyright : string [0..1]

code : Coding [0..*] « Structure Definition 77 »
fhirVersion : id [0..1]

kind : code [1..1] « StructureDefinitionKind! »
constrainedType : code [0..1] « FHIRDefinedType! »
abstract : boolean [1..1]

contextType : code [0..1] « ExtensionContext! »
context : string [0..*]

base : uri [0..1]

contact

Anninge—mm_
fp———apPping name : string [0..1]

| Contact ]

| name :string [0..1]
[0..*] | telecom : ContactPoint [0..*]

Mapping

~1 | identity:id [1..1]
[0."] uri :uri [0..1]

comments : string [0..1]

\

napshol_tg.11 r
.0 Snapshot

differential

lantanagroup.com

element ; ElementDefinition [1..*

]

—

\Q1

Differential

element : ElementDefinition [1..*

|
]
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Common Profiling Tasks

Changing Cardinality
* Make optional things required
 Limit repeatable or optional things to 0 or 1

Constraining References
» Require Reference types to match a specific profile
Slicing
* FHIR's mechanism for predicate logic like a SQL
WHERE clause.

« Similar to “such that” constraints in CDA
implementation guides.

aaaaaa group.com © 2015 Lantana Consulting Group



USING TRIFOLIA TO CREATE FHIR PROFILES
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Trifolia Overview

Trifolia is a web-based tool for standards
development work.

Basic Features:

Enhanced Publishing Tool: Export templates/profiles as
customized Word documents or FHIR StructureDefinition
resources to share within and outside your organization

Template/Profiles Versioning: View version changes in
templates/profiles

Enhanced Value Set Support: tools for editing and viewing
value sets

Template/Profile Repository: A centralized database for
template/profile management

Documentation: User guides and online help

lantanagroup.com © 2015 Lantana Consulting Group



Using the Trifolia DEV Server

hitp://dev.irifolia.lantfanagroup.com

20

Login using HL7 credentials just like production
environment

Beware that Trifolia’s dev environment is used
for testing new Trifolia features; the database
may be overwritten without notice, and
functionality may e broken

[antTana
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Creating an Implementation Guide (1G)

Trifolia Workbench A Home i=Browse~ X Export~ @Help~ % Rick Geimer v

TrifO“G reqUireS a" templates Clnd Browse Implementation Guides
profiles to belong to an IG. .

Don't see the implementation guide you are looking for? Request access here

Name A Status Publish Date m
ACCF DEMO Draft View = Edit

If you don’t create one, Trifolia =
will assign your resource to a
default IG for unowned profiles.

BORNA-EREFERRAL-IG Date = 2015-02-13 Version = 1 Draft view | Edit

Trifolia Workbench A& Home i= Browse ~ X Export ~ © Help ~ % Rick Geimer ~

To create an IG
e Go to the Browse menu Edit Implementation Guide

« Select Implementation Guides
 Click the Add button

e Fillin the form

« Save the IG

Display Name

Display name is used on many of the management screens, and in the DOCX export

Web Display Name

Web Display Name is used only by the web-based implementation guide, in the home screen's "Welcome to

[antTana
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Creating a Resource Profile

Trifolia Workbench A Home

Browse v X Export v  @Help v ¥ Rick Geimer ~

To create a profile
« Go fo the Browse menu

Name

« Select Templates

Identifier: @

« Click the Add Template button =

Bookmark is required.
) FiII in 'I'he 'I'em plO‘I‘e fo rm Implementation Guide: @ = Select v
Owning Implementation Guide is required.
Extensibility: @ Open v

« Go to the Constraints tab to edit ... ... OB N —
cardinalities, efc.

« Save the profile

Trifolia Workbench fAtHome iEBrowse~ X Export~ @Help~ % Rick Geimer v Trifolia Workbench AHome iEBrowse~ X Export~ @Help~ ¥ Rick Gein
Browse Templates Continuity of Care Document (CCD) (CCoF)
http://www.hl7 .org/fhir/ccof/ccd
X search
Page 1 0f 30, 1460 templates 1« W W Template Constraints Preview Validation
Implementation ' . & type 1072 ¢4 I CcCm
Name A \dentifier Guide Type Add Template Context CcONF# Q BR Bl Conformance Card. Data Type
@id MAY 0.1 id
ConflCard SHALL o v
Filter. v Fite v Clear Filter E),me(?v MY o1 Mem
@implicitRules MAY 0.1 uri Data Type: @ DEFAL v JBranch Root
@language MAY 0.1 code L Branch Identifier
BORNA-EREFERRAL- urn:0id:1.3.6.1.4.1.19376.1.4.1.6.4.99.785 BORNA- subentry View Edit Otext MAY 0.1 Narrative
REPC_MT2100010N.0Organization EREFERRAL-IG  (CDA) ®contained MAY 0. ResourceContainer Template. x
Date = 2015-02- @extension MAY 0.*  Extension Binding Type:© Single Value .
13 Version = 1 ®modifierExtension MAY 0.*  Extension e o
®identifier MAY 0.1  Identifier Code: 34133-9 Summary of episode
ACCF Family History § urn:0id:1.3.6.1.4.1.19376.1.4.1.6.4.99.6 ACCF DEMO section View Edit Odate SHALL 1.1 dateTime
(CDA) Otype 1072 No No SHALL 1.1 CodeableConcept Code System LOINC (um:0id2.16.840.1.1138836.1) v
@class MAY 0.1  CodeableConcept
ACCF Medical History Section #8 urn:0id:1.3.6.1.4.1.19376.1.4.1.6.4.99.4 ACCF DEMO section View | Edit Qtitle SHALL 1.1 string SHALL contain exactly one [1..1] type="34133-9" Summary of
(CDA) Ostatus SHALL 1.1 CompositionStatus episode note (CodeSystem: LOINC
Oconfidentiality MAY, O code) Urn:0id-2.16.840.1.113883.6.1) (CONF:2219-1072)
ACCF Medical History Section GS  urn:oid:1.3.6.1.4.1.19376.1.4.1.6.4.99.42 ACCF DEMO section view | Edit Osubject SHALL 1.1 Reference
- (CDA) Save Cancel « Quick Edit x H View Mode @ | Analyst

[anTauna

CONSULTING GROUP

22

lantanagroup.com



23

Trifolia Workbench A Home
(] o
o edit a profile
Page 10f 1, 3 templates (| « »
° O to the Browse menu
Name A Identifier Implementation Guide
Filter.
. Continuity of Care http://www.hI7 org/fhir/ccoficcd C-CDA on FHIR
Document (CCD) (CCoF)
Discharge Summary (CCOF)  http:/www.hi7 org/fhir/ccof/discharge- C-CDA on FHIR
summary
US Realm Header (CCoF) http://www.hi7 org/fhir/ccof/us-reaim-  C-CDA on FHIR
. elect a
f Page 10f 1, 3 templates (| « »
.
type column to filter the
.
| |S'I' Continuity of Care Document (CCD) (CCoF)
° http://www.hi7 .org/fhir/ccoficcd
. ° Template  Constraints  Preview Validation
d Click Edit next o the
Context Q BR Bl Conformance Card. Data Type
©id MAY 01 id
M M Ometa MAY 0.1 Meta
es I re ro I e OimplicitRules MAY 01w
° @language MAY 0.1 code
Otext MAY 0.1 Narative
©contained MAY 0.*  ResourceContainer
3 . ®extension MAY 0.*  Extension
o @®modifierExtension MAY 0.*  Extension
Oidentifier MAY 0.1 Identifier
@date SHALL 1.1 dateTime
. Otype 1072 No No SHALL 1.1 CodeableConcept
Oclass MAY 0.1  CodeableConcept
a new prorile e T
o Ostatus SHALL 1.1 ComposttionStatus
@ confidentiality MAY 0.1 code
@subject SHALL 1.1 Reference
Saves | Cancels Quick Edit

lantanagroup.com

rowse ~

Editing an Existing Profile

X Export +  @Help~ ¥ Rick Geimer ~

X search

Add Template

Type

v | FHIRDSTUZ Composit v Clear Filter
Composition (FHIR DSTU2) View | Edit
Composition (FHIR DSTU2) View | Edit
Composition (FHIR DSTU2) View | Edit

rowse v

. type

ContCard

Data Type: @

Template:
Binding Type: @
Code

Code System

X export v @Help ~ #* Rick Gein

1072 .4 I cm
SHALL v v
DEFAL v Branch Root

Branch Identifier

x
Single Value v
341339 Summary of episode
LOINC (urn'0id:2.16.840.1.1138836.1) v

SHALL contain exactly one [1..1] type="34133-9" Summary of
episode note (CodeSystem: LOINC
um-0id:2.16.840.1.113883.6.1) (CONF:2219-1072)

© 2015 Lantana Consulting Group



Trifolia Profiling Demo

Trifolia Workbench fAHome iEBrowse~ X Expot~ @Help~ % Rick Geimer v

L]
Live demo
Welcome to Trifolia Workbench!
(]
- M o d Ify a re S o U rC e ::I;o‘[ao:oknn::a-ve access to an implementation guide, you may be able to "Request Access" to the implementation guide view the

"Browse Implementation Guides" screen. Requesting access sends a notification email to the access manager of the
implementation guide.

Version 2.19
Web-based IG

Trifolia can now generate a web-based IG. You can view the web-based IG in real-time while the IG is being developed, or you can generate a
JSON snapshot of the data in the IG and generate a URL in Trifolia that represents that specific point-in-time snapshot of the IG. The IG can
be viewed directly within the Trifolia web application, or it can be downloaded for offline viewing

Create sections for the "Overview" of an IG

You can either specify plain HTML or use the wysiwyg editor to create the content of the section in the Edit Implementation Guide screen

Edit Implementation Guide

General  Template Types  Cardinality ~ Custom Schematon ~ Permissions ~ Volume 1 Categories
Type
Defined Sections v

lantanagroup.com © 2015 Lantana Consulting Group
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THE TRIFOLIA FHIR REST API
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Using the Trifolia DEV FHIR Endpoint

hitp://dev.trifolia.lantfanagroup.com/api/FHIR2

26

Login using HL7 credentials just like production
environment

Beware that Trifolia’s dev environment is used
for testing new Trifolia features; the database
may be overwritten without notice, and
functionality may e broken

[antTana
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Getting a Trifolia APl Key

The Trifolia REST APl requires an API Mypﬂ
Key. o e
To get a key: S—
« Under your user name at the top
right, select My Profile -
« Scroll down to API Key and click h
Generate. J =g
« Save the API Key to your profile by
clicking the “Save” button at the =
bo-l--l-om i an Auhecsion Bt hoder

« Scroll down to “Generate
authorization header...” and click
the Generate button.

« Use the auth header in the
Authorization Bearer HTTP header in
your REST calls.

* Note that the auth header will expire
in 5 minutes.

27
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Supported REST Operations

GET, POST, and PUT are supported on the following
resources

« StructureDefinition

« Implementation Guide

« Value Set

28
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Trifolia REST APl Demo

Trifolia Workbench # Home

°
lee d e m o Welcome to Trifolia Workbench!

Did you know?
If you don't have access to an implementation guide, you may be able to "Request Access” to the implementation guide view the
"Browse Implementation Guides" screen. Requesting access sends a notification email to the access manager of the

- Use GET torefrievea ==

Version 2.19
Web-based IG

re S o U r‘ e Trifolia can now generate a web-based IG. You can view the web-based IG in real-time while the IG is being developed, or you can generate a
JSON snapshot of the data in the IG and generate a URL in Trifolia that represents that specific point-in-time snapshot of the IG. The IG can

be viewed directly within the Trifolia web application, or it can be downloaded for offline viewing.

Browse ~ X Export~ @Help~ % Rick Geimer ~

Create sections for the "Overview" of an IG

You can either specify plain HTML or use the wysiwyg editor to create the content of the section in the Edit Implementation Guide screen

Edit Implementation Guide

General  Template Types  Cardinality ~ Custom Schematron  Permissions  Volume 1 Categories
Type
Defined Sections v

[anTauna
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Known Bugs and Limitations in Trifolia

Most of the labeling in Trifolia uses CDA terms
ike templates, etc. even when profiling FHIR

resources (i.e., Add Template instead of Add
Template/Profile).

Trifolia does not yet support FHIR's choice
syntax (i.e., deceased[x]).

No way to import FHIR profiles using the Ul.

Some syntax bugs in Trifolia’s
StructureDefinition export.

oooooooooooooooo



Consolidated CDA (C-CDA) on FHIR

The HL7 Structured Documents Working Group is currently
creating FHIR profiles for C-CDA Release 2.1.

The work is proceeding using multiple tools including
« Trifolia (Lantana)
« Forge (Furore)
« FHIR Profiling Spreadsheets (part of the FHIR build process)

The interoperability goal:

« By completion, all profiles will be intferoperable between
multiple tools and infegrate seamlessly with the FHIR build
Process.

Calls are every Wednesday at 3pm ET. See the HL7
Conference Call Center for more details.
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Q&A

Questions?
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