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“HL7 CDA, Clinical Modelling and OpenEHR” Thomas Beale http://www.isdscotland.org/Products-and-Services/Data-Recording-Advisory-Service/Interoperability-
Working-Group/Presentations-and-Workshops/tom%20beale.pdf
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é Resource : Bundle
type : document
entry: Composition/2321321

( "
Resource : Composition

title : “Discharge Summary”
id: 2321321
date : 2013-01-12
subject : Patient/12345
encounter : Encounter/67890

Resource : Patient

id : 12345
name : LA

~

Resource : Encounter

id : 67890
period :
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- R E =R Patient, Encounter:--.
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Name

Patian
Patient

dentifier
active

) name

@@ deceased[x]

deceasedBoolean

deceasedDateTime

- (1) address

maritalStatus

ResourcelcH (T3

T4 T41$58E0..100.."”

Patient Resource®43l

Flags Card. Type

@ DomainResource

z 0..*% Identifier

?21 Z] 0..1 boolean
0..* HumanName
0.* ContactPoint
0..1 code

z 0..1] date

?1Z) 0.1
boolean
dateTime
z 0..* Address

0..1 CodeableConcept

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 —

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




Validationlc5#9 3
Patient Resource

<Patient xmIns="http://hl7.org/fhir">
<contact>
<telecom>
<system value="phone" /> A
<value value="011-111-1111" /> _‘
<use value="home" /> ZHEIT D ADTLVE
</telecom> BEFR -
</contact>
< /Patient>

FHIR R4 Patient Resource CO &I #915 R

Constraints
id Level Location Description Expression

pat-1 Rule Patient.contact SHALL at least contain a contact's details or a reference to an
organization

%2 FHIR .Net APITO
Validation

ResourceResolver = new ZipSource(pathSpecification),
GenerateSnapshot = true,
Trace = false,
EnableXsdValidation = true,
ResolveExteralReferences = false

b
var validator = new Validator(ctx);

Patient pat = new Patient();
var contact = new Patient.ContactComponent();

contact.Telecom.Add(new ContactPoint(ContactPoint.ContactPointSystem.Phone, ContactPoint.ContactPointUse.Home, "@11-111-1111"));
pat.Contact.Add(contact);

Console.WriteLine(XmlUtil.tidyXMLString(XmlUtil.generateXML(pat)));
var oc = validator.Validate(pat);
foreach(var issue in oc.Issue) {

Console.WriteLine(oc); L

}
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“name”: [ "name”: [ "name”: [
r f
1 {
“family": "V, "use": "usual” xter [
“given": [ " sqm, mga s, Ssam {
D"@]'j” "famllx.. hxzer, "url™: "http://hl7.org/fhir/StructureDefinition/is021890@-EN-representation”,
1. gi\gr[]j'j‘[, "valueCode": "SYL"
1
"text": "A0OD vYIH" ] ] !
1 I “family": "VI4&",
“family": "|LE" ¢ "given”: "&0O",
“given: [ ’ "use": "official” "use": "official”
"KEB" “family”: "BE",
1, "given": [
" " "exter
"text": "KBP WE", KEB ez ension”: [
uset: Tofficial 1 ] "url™: "http://hl7.org/fhir/StructureDefinition/is02189@-EN-representation”,
J "valueCode": "IDE"
B )
1
“family": "|LE",
“given": "AHB",
use": "official”
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type : document
entry: Composition/2321321

( Resource : Composition - 4E_|-0) ReSO u rce%{ﬁ 5 ?

title : “Discharge Summary”

e - TNZNDResource®HTI(&
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subject : Patient/12345
encounter : Encounter/67890 4 E_I- ODIE E % 1% 5 ?
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Resource : Patient & E
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Resource : Encounter
id : 67890 - etC "
period :
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FHIR&E(E”platform specification”

e 5.0.1 Introduction

e The core FHIR specification describes a set of resources, frameworks and
APIs that are used in many different contexts in healthcare. However, there
is wide variability between jurisdictions and across the healthcare
ecosystem around practices, requirements, regulations, education and what
actions are feasible and/or beneficial.

e For this reason, the FHIR specification is a "platform specification" - it
creates a common platform or foundation on which a variety of different
solutions are implemented. As a consequence, this specification usually
requires further adaptation to particular contexts of use.

o TyplcaIIy, these adaptations specify:

Rules about which resource elements are or are not used, and what additional elements
are added that are not part of the base specification

- Rules about which of FHIR's RESTful API, messaging and document features are used, and how
- Rules about which terminologies are used in particular elements
— Descriptions of how the Resource elements and API features map to local requirements and/or

implementations https://www.hlI7.org/fhir/conformance-module.html
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Name Flags Card. Type
|| Patient [N] DomainR{
-~} identifier z 0..* Identifier
~i_] active ?Z 0.1 boolean
~(3) name 0..* HumanName
-[_) telecom 0..* ContactPoint
-i_1 gender 0..1 code
~i__| birthDate z 0..1 date
la deceased[x] 7 0.1
| deceasedBoolean boolean
| deceasedDateTime dateTime
- [_) address z 0..* Address
- [_J) maritalStatus 0..1 CodeableConcept
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Description & Constraints r

ion about an individual or animal
h health care services

s defined in Ancestors: id, meta,
implicitRules, language, text, contained,
extension, modifierExtension

r this patient

ARSI atient'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

BEOED L E(CRI LTI
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Marital (civil) status of a patient

idual




A CPatient Resource%
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© deceased[x] I 0.1 Indicates if the individual is deceased or not
L) deceasedBoolean boolean
L1 deceasedDateTime dateTime

(3 address z 0..* Address An address for the individual

() maritalStatus 0..1 CodeableConcept Marital (civil) status of a patient

i MaritalStatus (Extensible)

=@ multipleBirth[x] 0..1 h

RTRRDHAECE

| . multipleBirthBoolean boolean = . &
| i ETADREHEIFHAELEN
| multipleBirthInteger integer
photo 0..* Attachment Image of the patient u N o~ =
BENRRELBLE, REED
contact 1 0 BackboneElement A contact party (e.g. guardian,pd - ~ =
: ERSELMAELEL
relationship 0..* CodeableConcept € kind of relationship
Patient Contact Relationship (Extensible)
nami 0..1 HumanName A name associated with the contact person
) teleco 0..* ContactPoint A contact detail for the person
address 0..1 Address Address for the contact person
gender 0..1 cod male | female | other | unknown
AdministrativeGender (Required)
- 4 orga tic 1 0..1 Reference(Organization) Organization that is associated with the contact
2 period 0..1 Period The period during which this contact person or organization is valid to be contacted
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Conformancelchh'hd
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AHL7 FHIR re L

international

Home Getting Started Documentation Resources Profiles Extensions Operations  Terminologies

@ Conformance

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 published versions 2.

Work Group FHIR Infrastructure ¢ Standards Status: Informative

Conformance Module

The Conformance Module represents metadata about the datatypes, resources and API features of the FHIR
specification and can be used to create derived specifications.

« CapabilityStatement « CompartmentDefinition * Full profiling details
e StructureDefinition * ImplementationGuide e Detailed conformance rules
« OperationDefinition * ElementDefinition (datatype)

e SearchParameter

Profile®E F(ctResourceZ{E>
” SHEHRTS
OIS

Document

StructureDefinition
CapabilityStatement Message

A o

~ ——— B—

OperationDefinition

SearchParameter

ImplementationGuide pRenariiac ‘

CompartmentDefinition
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https://www.hl7.org/fhir/conformance-module.html#contents




StructureDefinition
e FHIRDUY — X DiFEZx EE 9 dResource

TypeDerivationRule (Required)
snapshot I 0..1 BackboneElement Snapshot view of the structure
+ Rule: Each element definition in a snapshot
must have a formal definition and cardinalities
+ Rule: All snapshot elements must start with
the StructureDefinition's specified type for non-
logical models, or with the same type name for
logical models
+ Rule: All snapshot elements must have a base
definition
- () element I 1..* ElementDefinition Definition of elements in the resource (if no
StructureDefinition)
+ Rule: provide either a binding reference or a
description (or both)
- differential I 0..1 BackboneElement Differential view of the structure
| + Rule: No slicing on the root element
+ Rule: In any differential, all the elements
must start with the StructureDefinition's
specified type for non-logical models, or with
i the same type name for logical models
) element 1..*  ElementDefinition Definition of elements in the resource (if no
StructureDefinition)

https://www.hl7 .org/fhir/structuredefinition.h
tml

Patient )Y —ADTE &

r?xml version="1.8" encoding="UTF-8"7>
<StructureDefinition xmlns="http://hl7.org/fhir">
<id value="Patient"/>
=meta
<lastUpdated value="2018-12-27T22:37:54.724+11:00" />
</meta>
<text>
<status value="generated"/>
<div xmlns="http:/ www.w3.0org/1999/xhtml">
<table border="@" cellpadding="@" cellspacing="@" style="border: @px #
<tr style="border: lpx #F@FOF® solid; font-size: 1llpx; font-family:
<th style="vertical-align: top; text-align : left; background-colc
<a href="formats.html#table" iktle="The logical name of the elen
</th>
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& SIMPLIFIER.NET - The FHIR c

@ https://simplifier.net

SIMPLIFIER.NET DOWNLOADS  FEATURES  PRICNG

SIMPLIFIER.NET

The FHIR collaboration platform

1685 Projects 8423 Profiles 55047 Resources

FHIR PROJEETSTAROUNDETHE WORWUD,

IMPLEMENTATION GUIDES VALIDATOR SNIPPETS RESOLVE CANONICAL

£ SIMPLIFIER.NET

C @ https//simplifier.net

SIMPLIFIER.NET

Downloads

28

Vonk

FHIR Server

Enterprise-grade FHIR Server for
production environments large and
small.

Learn more

Forge

Profile Editor

The official FHIR tool for managing
conformance resources ("FHIR Profiles”).
Free download.

Torinox

Command line tool

Fetch and post data to any FHIR server,

package manager, bundle resources and

much more.

Vonk Loader

Bulk Resource loader

Vonk Loader is a command line tool to

bulk upload resources to a Vonk server.
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F Nictiz

‘ ;
T Nictiz STU3 Zib 2017

Nictiz repository of FHIR STU3 conformance for HCIM Release 2017
Includes MedMi] and HL7 NL

rusicomoric I 11751l cepevocons sl R oo 7]

Introduction Resources Guides Members Dependencies beta Packages beta

. Nictiz ¥

Nictiz is the centre of expertise for standardisation and eHealth in The Netherlands

"Nictiz works towards better healthcare through better information. We support the healthcare sector in the
use of IT to improve quality and efficiency within healthcare.® This aroject contains all artifacts that

creates andfor maintains as part of its m 110 provide “better healthcare through better information”
cussion and feedback greatly appreciated through the FHIR Chat Crannels - free registration requirec
Copyright/License

All resources, profiles / naming systems / value sets / examples etc, are released under

icense as indicated in the copyright elements where possible. This effectively opens up use with as
yTiE P

RN E:E:E:

restrictions as possible. Please note that the unde L Healthcare Information Models

iebouwstenen, are under CC BY-NC-SA-3 0 license

Examples r contains

A Forge 21.0 for STU3 - Montresl 2015 Edvbion = o x
Fie Options Help
Session Explorer E % Folder. Z-¥FHIR:EBx ¥ ¥ ¥Projects¥eDischargeSummarySample¥profiles ® & fire
W, Open &Y Re X close Project  Dependencies
& Session [Rnew. ¥ S open M Derve A3 Refresh  VIEW = st T Folder Y rurer Y Reset . =
- profiles 3 B File name File Size | Last Modified | Resource Type Structure Type  Name FHIR Version | Status an
& EN-representation b conditrion-clircal-pastiliness json 1448 1 month ago ValueSet conditon-clinical-pastiliness draft hittg
b di linecal json 16k8 Imonthago  ValueSet condibion-clnical-presentiliness draft hity
» Condition-for-chiefComphiant StructureDefinitionxml 8.6 kB Imonthago  StructureDefinition Condition Condition-for-chiefComphiant  5TU 3 draft hity
* Condition-for-pastiliness. StructureDefinition.xml T78kB 1 month ago StructureDefinition  Condition Condition-for-pastiliness sTU3 draft httg
* Condition-for-Presentiliness. StructureDefinibonoml 780 kB 1 month ago StructureDefinition  Condition Condition-for-presentiiiness sTU3 draft http
> Encounter-for-Discharge. StructureDefinition.oml 1662k8 1 month ago StructureDefinition Encounter-for-Discharge sTU3 draft hitp
& extenson-patient- birthplace amil T3k8 4 months ago StructureDefinition  Extension Birth Place 53 draft http
& extension-patient -birthTeme.xomi T1kB 4 months ago StructureDefinetion  Extension birthTime sTu3 draft hitg
& extension-patient-nationality.cml 188 k8 4months ago  StructureDefinition tionalit) sTu3 draft hitg
&» extension-patient-race StructureDefintionxmi 305kB  4monthsago  StructureDefinition patient-race sTU3 draft hitg
& extension-patient -religion.emi T5k8 4 months ago  StructureDefinition  Extension religeon 5TU3 draft L
r 15021090~ EN-representationmi LEL ] 4 months ago fin EN sTu3 draft hitg
» JPN-Disease-CodeSystem StructureDefinition.xmi 1218kB 4 weeks ago StructureDefinition CodeSystem JPN-Drsease-CodeSystem sTU3 draht hitg
*- IPN-EDIS-Composition. StructureDefinitionemi 9kE 1 month ago StructureDefinition  Composition JPN-EDIS-Composition sTU3 draft hitg
*. IPN-EDIS-Document-Bundle StructureDefinitionsml 773 k8 1 month ago StructureDefinition Bundle IPN-EDIS-Document-Bundle sTu3 draft hittg
* JPN-EDIS-ProblemList StructureDefination.emi 1007 k8 4 months ago StructureDefinition  Condition PN-EDIS-ProblemList sTu3 draft http
» 1PN-Guardian. StructureDefinitonoml 64.7 kB 1 month ago StructureDefinition RelatedPerson  JPN-Guardian sTu3l draft hetg
» JPN-Organization StructureDefinitionxml 552kB  4monthsago  StructureDefinition O JPN-Org: sTU3 draft hity
* JPN-Patient StructureDefinitioneml 2553 kB 1 month ago StructureDefinstion  Patient IPN-Patient sTu3 draft hittp
> JPN-Practitione StructureDefinition.xmi 5298 Imonths ago  StructureDefinition  Practitioner JPN-Practiboner stu3 draft hite
* JPN-RelatedPerson StructureDefiniticn.smi 645 kB 1 month ago StructureDefinition P sTu3 draft http
File Properties
Tithe
Type
Filename
Location ¥ ¥
. L] B

e Forge% ¥ A L7zProfile®
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Extension

e FHIR(ZE80% DT — XA CTHENDNTULNBEDZHI[)
(CZEE, RDD20%I(FExtensionz=FIA U =HhsE

THIE=ED. EVLWDEE
e FHIRATXWebH - h&EF TextensionDHEHI N FH
(1&h)
e ExtensionZ/ER 9 DI LEEDWebH - <D

Simplifer.net CEXICTEE = CL\DextensionH
IRWH\ZEREER L THYS

Profile/ExtensionZ4ERX 9 B BIfIC

e Profile. ExtensionFDwE =K IZ5.
F 9 TATEFNIRVDZEIET
e FHIR profile registry(HL7ATX)

@ https://registry.fhir.org

FHIR registry




FHIR Core-defined Extension Registry (HL7ATX)
https://www.hl7.org/fhir/extensibility-registry.html

FHIR Core-defined Extension Registry

' FHIR Infrastructure # Work Group

{ Maturity Level: N/A

Standards Status: Informative

All extensions in this list are defined in this specification and have a base URI of http://hl7.org/fhir/StructureDefinition/ . Additional exten

HL7 FHIR registry at http://hl7.org/fhir/registry 2.

Identity Conf. Type Context FMM
capabilities 0..* code CapabilityStatement.rest.security 1
oauth-uris 0..1 (complex) CapabilityStatement.rest.security 1
11179-objectClass 0..1 Coding ElementDefinition.mapping 1
11179-objectClassProperty 0..1 Coding ElementDefinition.mapping 1
11179-permitted-value-conceptmap 0..1 canonical StructureDefinition.snapshot.element.binding.valueSet, 1
StructureDefinition.differential.element.binding.valueSet,
Questionnaire.item.answerValueSet
11179-permitted-value-valueset 0..1 canonical StructureDefinition.snapshot.element.binding.valueSet, 1
StructureDefinition.differential.element.binding.valueSet,
Questionnaire.item.answerValueSet
DiagnosticReport-geneticsAnalysis 0..* (complex) DiagnosticReport 1
DiagnosticReport-geneticsAssessedCondition 0..*  Reference DiagnosticReport 1
DiagnosticReport-geneticsFamilyMemberHistory 0..* Reference DiagnosticReport 1
DiagnosticReport-geneticsReferences 0..*  (complex) DiagnosticReport 1
allergyintolerance-assertedDate 0.:1 dateTime AllergyIntolerance 1

Simplifier.net (Z

1274)

iid SIMPLIFIER.NET

Search

SNIPPET FEEDBACK |

LOG IN

SIGN UP

\ discharge summary

~ Search Type

O Resources
O Projects
O Organizations

~ Resource Categories

Document Type Value Set

ValueSet

Project: Core ValueSets - DSTU2

This is the code specifying the precise type of document (e.g. Pulmonary History and Physical, Discharge
Summary, Ultrasound Report, etc.). The Document Type value set includes all LOINC values listed in HITS...

Document Class Value Set

ValueSet

Project: Core ValueSets - DSTU2

This is the code specifying the high-level kind of document (e.g. Prescription, Discharge Summary, Report,
etc.). The Document Class value set is reproduced from HITSP C80 Table 2-144 Document Class Value S...

This is the code specifying the precise type of document (e.g. Pulmonary History and Physical, Discharge
Summary, Ultrasound Report, etc.). The Document Type value set includes all LOINC values listed in HITS...

(o X
Profiles Document Type Value Set
ValueSets ValueSet
Project: Core ValueSets - STU3
CodeSystems
Extensions
SearchParameters
CompartmentDefinitions Document Class Value Set

CapabilityStatements
OperationDefinitions
NamingSystems
ConceptMaps
StructureMaps
ImplementationGuides
TestScripts
DataElements
GraphDefinitions
ExpansionProfiles
Examples
LogicalModels

Texts

J)O0O0O0OO0OO0OO0OO0OO0OO0CO0DO0OO0OODOOOOO

Imaaes

ValueSet

Project: Core ValueSets - STU3

This is the code specifying the high-level kind of document (e.g. Prescription, Discharge Summary, Report,
etc.). The Document Class value set is reproduced from HITSP C80 Table 2-144 Document Class Value S...

Discharge Summary
Project
Discharge Summary

2015/10/1

201571

2019/3/22

Page Size: 25 | ~




ExtensionzE A9 5 FE 5l
--Patient TOI ZHTIDHKXL --

Description & Constraints “J
Information about an individual

Name Flags Card. Type
4 patient N DomainResource

e

- ) identifier

1 active

J name

Identifier

boolean

HumanMName

-[}) telecom

| gender

| birthDate

ContactPoint

code

date

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

Name

[ Patient

-[_g) identifier

-[1__| active
-[_J) name
-[_J) telecom

-] gender

=1 birthDate

Flags Card.

N

Type

DomainResource

Identifier

boolean

HumanMName

ContactPoint

code

date

HumanName®D$E &

Description & Constraints I 4

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




k!
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"name”: [

y e HumanResource®DE

L

"family": "V Y4&", F(CEHLL TS,

"given": [

dn ok e LML, [EZFI] [&
']';:ext": "AOY vTIsT Dh\\rdtj @%EE\EIZBIJ
bs 9 BDSemantich /i)

I

L “family": "ILE", ¢ %:'E%‘ E%’%%(:J:D_C
given™: [ ELEMRA ETRDIRE

"KEB" _
]: ((—O
"text": "AXBEF WHEH",

"use": "official”

ExtensionZ A : EN-representation

https://www.hl7.org/fhir/extension-iso21090-en-representation.html

Name Flags Card. Type Description & Constraints

EN-representation 0..1 code URL =
http://hl7.org/fhir/StructureDefinition/is021090-

EN-representation
EN-representation: Name Representation.

Binding: NameRepresentationUse (required)
Use on Element ID HumanName

Code Display https://www.hlI7 .org/fhir/valueset-name-v3-representation.html
ABC Alphabetic Alphabetic transcription of name (Japanese: romaji)
IDE Ideographic Ideographic representation of name (e.g., Japanese kanji, Chinese characters)

SYL Syllabic Syllabic transcription of name (e.g., Japanese kana, Korean hangul)




name&x%I(C
extensionzz LiIALC

- EZEE
"name”: [

{

"extension": [

{

"url™: “http://hl7.org/fhir/StructureDefinition/is021090-EN-representation”,
"valueCode": "SYL"

}
DNNNPRNPRI, Sy Syliabic. 3
“given": "&0%5", ELLLEEEEUSE {# A9 %extensionld
“use”: "official” LT canonical URLTHEE
s
{
"extension": [
{
"url™: “http://hl7.org/fhir/StructureDefinition/is0210890-EN-representation”,
"valueCode": "IDE"
: }
..’amily..: ", “IDE”T Ideographic
"given": "KEBB", representation C#H5
X "use": "official” CEEIETE

NEZITTIEARTEE

e Extension CHLENB = Ex

o ULMUL. ZTDILEATZ I EDSKD] (ChdH L
IRFNUIIRSRN (RDFRKRZ EEDRVY [BH
MEESNTND. )

e Patient/,*HumanName Resource CEN-
representationzfES &%z [58F] 95

o JEFIEEHI DR

> Patient\DEETE
S>BEEDODZRIOH CERAIN., EEESESOMOANYDYIT > 5+
T+ (BRI

=Jur==

->HumanResource\Ds<iE
SETCDOANDI T4 T+« (EHEIND.




Patient®ProfileE

e PatientdNamel(ZextensionZz &l 9 4

File Options Help

“

Session Explorer % Profile on Patient”: JPN-Patient
-_¢ Open & Reload H Save X Close

Transcription/— %

3&0U Teardinality®

1CFBET, [ihZA]
EHELTEE

suffix (*

» period

g ioti @ » Valueset binding ;d%extension&
ranscription (1
valueCodle # @ Shortdescription is021090-EN-
» teleco m ABC | IDE | SYL reprensentation&L
=1

gender Definition _C?EE

A B #5Profile B ENDEE =B
o EXfFMResourcel sk, FlHY

- Extension L3R

— Restriction Y
e Cardinality
e Value Domain
e Binding ValueSets / CodeSystemfiil FHEEDIETE

— Formal Constraints 5= (C KB Hl#YE0uh
- Slicing IEHD1EE

o FEdDF EZMBHENTET
-XEFTEEEL TN




CardinalityD R

Cardinality#0..0(c9 %

+ Patient Element ID :t‘@r{ﬁbﬁ LYV :tﬁ

» identifier (1..3) Patient.multipleBi *E’;"E

actixe Cardinality
> name (%)

0 = | 0

» telecom (%)

gender v Type(s) 4 Profile
» birthDate

deceased[x] v boolean
» address (1+) v integer
» maritalStatus

HivteBirthxt (0) Short description

R ) Whether patient is part of a multiple birth
) contact () Definition
) ammat (0) Indicates whether the patient is part of a multiple (bool) or indicates the act

» communication (*)

» generatPractitioner (0)

» managingOrganization Label
» link (%)
v race & Code <
» valueCodeableConcept
~ Alias ==

e

auji

A B#%OProfileBS:ED

o fIfFMDResourcel IisRk. %Y
- Extension  ¥i5R
— Restriction #l#Y
e Cardinality

e Value Domain
e Binding ValueSets / CodeSystemfiil FHEEDIETE

— Formal Constraints 5= (C KB Hl#YE0uh
- Slicing IBEEHDIETE

o FEdDF EZMBHENTET
-XEFTEEEL TN




Value Domain®#ll#3(1)

active Cardinality

> name (¥
0 w1 0.0 0.1 0.* 1.1 1.*

) telecom (%)

gender v Typels) + Profile
» birthDate

deceased[x] v boolean
» address (1+) v dateTime

) maritalStatus

T4V NTIEL FEEICx LT, B #&(Boolean)h. H{F(dateTime)z:EA?

Foleiecorrn ()

gender Cardinality
» birthDate 0 w1 0.0 0.1 0.* 1.1 1.
deceasedBoolean
H  Type(s) + Profile

» address (1+)

) maritalStatus v boolean

HipteBirthixt (0
D dateTime

) photo (0)

) contact (%) Fixed value

) animat (0)

FET=ICx LT, A (Boolean)DH (2T 3 LIICHI#Y

Value DomainM#ll#3(2)

Practitioner, Patient,

. oy 3 oy . .
% Profile on Condition™: Condition-for-chiefCompliant Related Person%. % S
-
Properties  Narrative Element Tree  Element Grid XML n%‘n E K I-l] -_—
Sotatielaiion A (1'(;7]7\’5‘
B Extend = Slice 3= Add Sli T
end 3= olice = Add S Edit the nested elements tree of the selected StructureDefinition resource 7/{ Z bf': Resourceﬁ
+ Condition Element ID j_ = —*b =
d ot FATELOICHETE
¥:meta Cardinality
implicitRules
0 = Rl 0.0 0.1 0.* 1.1 1
language
b text
contained (*
» identifler m  Type(s) + Profile Target profile
clinicalStatus
i Reference(Practitioner) http://hl7.org/fhir/StructureDefinition/Practitioner
verificationStatus
» category (* Reference(Patient) http://hl7.org/fhir/StructureDefinition/Patient
» severity Reference(RelatedPerson) http://hl7.org/fhir/StructureDefinition/RelatedPerson
picode v Reference(JPN-Patient) http://niph.go.jp/fhir/StructureDefinition/JPN-Patient
» bodysSite ()
» subject (1 v  Reference(JPN-RelatedPerson) http://niph.go.jp/fhir/StructureDefinition/JPN-RelatedPerson
» context v  Reference(JPN-Practitioner) http://niph.go.jp/fhir/StructureDefinition/JPN-Practitioner
onsetix] » Fixed value
abatement(x]
aicertedDate Short description
» Besarter Person who asserts this condition
» stage Definition
» evidence (* Individual who is making the condition statement.

» note (*




Value Domain®l#9 (3)

% Profile on Composition”: JPN-EDIS-Composition

Properties  Narrative  Element Tree  Element Grid XML
O extend Lslice L Addslice [ Remove P ¥ @ Element Properties: code
» guradian (*) Q Element ID
» problemlist (1) Q Composition.section:allergiesAndAdverseReactionsSection.code
> payer ) @ Cardinality
» informant (') g
0 ol 1 0.0 0.1 0. 1.1 |52
» careteam (") Q
¥ clinicalSummary () @ 7 Type(s) 4+ Profile
¥ clinicalStatements (') g
v medicallmages ) ‘@ v CodeableConcept

» dischargeDiagnosis () G } Vahieset bindicig
~ allergiesAndAdverseReactionsSection (1) €p g
id

» Fixed value

title (1) Short description

» code code  http://loinc.org v 48765-2 Classification of section (recommended)
b text Definition
mode

» orderedBy (0)
B FLIVF—ICBET 5D Yav & E T Hcodeld
Gl LOINC “48765-2 Allergies and adverse

reactions Document’D& CH3 . (EE)

A B #5Profile B8 ENDEERE
o BIFZMResourcellihsk. Hl#Y
- Extension {3k
— Restriction l#3
e Cardinality

¢ Value Domain
e Binding ValueSets / CodeSystem#ihl FHEEDIEE

— Formal Constraints iz (C KB HlFECuh
- Slicing IEHD1EE

o FEEDFEZMAHENET
-XEFTTEEL TN




CodeSystemtVaIueSet

99

CodeSystem B
CodeSystem C

I
I
L

l

T'—

CodeSystem\A\

# D CodeSystemA*>Code’ Val ueSet

LT ValueSetlcxEsHhoNd
LOINCEKIEE R B#iHI RS
R4 AN HBICHDET
Code’ System: http://loinchg ValueSetZ7E 3%
7 A
7 S

Value Set ’ Value Set ‘
http://hl7.org/fhir/ValueSet/consent- http://hl7.org/fhir/ValueSet/doc-section-
content-code codes

A74=LFAVEVMC XEZENtHIaVICETS
B9 30— Faho8HizValueSet J— F&E&ET=ValueSet




Name Flags Card. Type

- Condition 1[Tu]

o

- () identifier z 0.
- J) clinicalStatus NZI

-[}) verificationStatus MZTI 0.
~() category 0..
-(}) severity 0..

-[)) code = 0..

Description & Constraints

DomainResource Detailed information about conditions, problems or diagnoses

+ Guideline: Condition.clinicalStatus SHALL be present if verificationStatus is not entered-in-error and
category is problem-list-item

+ Rule: If condition is abated, then clinicalStatus must be either inactive, resolved, or remission

+ Rule: Condition.clinicalStatus SHALL NOT be present if verification Status is entered-in-error
Elements defined in Ancestors: id, meta, implicitRules, language, text, contained, extension,
modifierExtension

Identifier External Ids for this condition

CodeableConcept active | recurrence | relapse | inactive | remission | resolved

Condition Clinical Status Codes (Required)

CodeableConcept unconfirmed | provisional | differential | cgpfirmed | refuted | entered-in-error

ConditionVerificationStatus (Required)

CodeableConcept problem-list-item | encounter-diagnosis

Condition Category Codes (Extensible)

CodeableConcept Subjective severity of condition

Condition/Diagnosis Severity (Preferred)

CodeableConcept Identification of the condition, problem or diagnosis

Condition/Problem/Diagnosis Codes (Example)

- [4 encounter
- @ onset[x] b3

I onsetDateTime

") bodySite b3 [

- 4 subject 3 ; 8

CodeableConcept Anatomical location, if relevant

SNOMED CT Body Structures (Example)

Reference(Patient | Group)  Who has the condition?

Reference(Encounter) Encounter created as part of

Estimated or actual date, date-time, or age

Value Set http://hl7.org/fhir/ValueSet/condition-code

Patient Care 7 Work Group Maturity Level: 1 ‘ Draft Use Context: Any

This is a value set defined by the FHIR project.

Summary

Defining
URL:

Version:
Name:
Title:

Definition:

Committee:
OID:
Copyright:

Source
Resource

http://hi7.org/fhir/ValueSet/condition-code

4.0.0
Condition/Problem/DiagnosisCodes
Condition/Problem/Diagnosis Codes

Example value set for Condition/Problem/Diagnosis codes.

Patient Care (2 Work Group
2.16.840.1.113883.4.642.3.161 (for OID based terminology systems)

This resource includes content from SNOMED Clinical Terms® (SNOMED CT®) which is copyright of the International Health Termi: D
O i (IHTSDO). s of these specifications must have the appropriate SNOMED CT Affiliate license - for more information contact
http://www.snomed.org/ ct/get: d-ct or i org

XML / JSON

* Profile on Condition”: Condition-for-presentlliness

Properties  Narrative  Element Tree

Element Grid XML

B Extend Lslice 3= AddSlice fij Remove N & @ Element Properties: code
~ Condition A Element ID
id Condition.code.coding.code
rimeln Cardinality
implicitRules
0 | 1 0.0 0.1 0.7 1.1 1.3
language
e V| Type(s) + Profile
contained (')
» identifier (1) v code

clinicalStatus

verificationStatus

-

category (")

-

severity
~ code
id
~ coding (1) &
id
system
version
code
display
userSelected
text
» bodvSite (1)

REEIOI71)IL0

R

~ Valueset binding #’

Strength

Irequired ) l

Description

Value set reference #"

https://medis.orjp/standardssiease
Is a ResourceReference

Fixed value

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

extensible 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 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 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://www.hl7.org/fhir/valueset-binding-strength.html




aufi
0
(e

A H#%SProfileBEENDE

o fXfF(DResourcel sk, HlFY
- Extension #i5R
— Restriction %Y
e Cardinality
e Value Domain
e Binding ValueSets / CodeSystemfiil FHEEDIETE
— Formal Constraints Sl (C &k Dl 52ik
- Slicing IEHD1EE
o FEEDF EZMHAENTET
-NEFZEELTLL

Formal Constraints

o FETUBY/RHIRY(SMF) DECuh
- —F7F XA MCKBDIEE (AFH)
— XPATH/Fire PathzHIFHUCEE (FEmLIE)
o SZXE (severity) "error” “warning”
“guidline”

Constraints have a severity level:

Error A rule that all resources must conform to. Validators should report it as an error if the rule is
(rule) violated, and applications processing the content can reject it as an invalid resource

Warning Report this as a warning that there may be a problem with the resource, but it is considered
valid and can be processed normally

Guideline A warning marked with an extension
(http://h17.0org/fhir/StructureDefinition/elementdefinition-bestpractice) that indicates that it
should be a treated as an error if the implementation context asks a validator to enforce best
practice rules. See Best Practices for a full list o

https://www.hl7.org/fhir/conformance-rules.html#rule




Patient C®Constraint® |

id Level Location Description Expression

pat-1 Rule | Patient.contact SHALL at least contain a name.exists () or
contact's details or a reference telecom.exists() or
to an organization address.exists () or

organization.exists ()

o XHI. B|ah. {EFr. fAEOMNIIRE
e Cardinalityd®# Cld. ENE0..1TER
HEH,. 2EARTRNUITRIE—DEFEK

M

<constraint>
<key value="pat-1"/>
<severity value="error"/>
<human value="SHALL at least contain a contact&#39;s details or a reference to an organization"/>
<expression value="name.exists() or telecom.exists() or address.exists() or organization.exists()"/>
<xpath value="exists(f:name) or exists(f:telecom) or exists(f:address) or exists(f:organization)"/>
</constraint>

expressopnldFHIRA Y A% ASEf B C32 1T . xpathlEXMLAZ K TRk SN CER SN X

A B #5Profile B ENDEE =B
o BEfFDResourcel sk, Fl#Y
- Extension L3R
— Restriction &Y
e Cardinality

e Value Domain
e Binding ValueSets / CodeSystemfiil FHEEDIETE

— Formal Constraints 5= (C KB Hl#YE0uh
- Slicing IEEDIEE

o FEdDF EZMBHENTET
-XEFTEEEL TN




Slicing

o #DRUIERICXT LT, ERIDHIFIZERT D

-IBRZXBT Bz I1—_—TJREMH
(discriminator)DEZ

-IHHC L DHIFIE

E(C

LL,

EDIEFR

— Composition-Section
— Observation-component

-Z(CBWTHIA

Composition|Z#(F4 Slicing Dl

Name Flags Card. Type Descriptic
Composition ]‘if DomainResource A set of re:
— Elements ¢
Com position - (3 identifier Z 0.1 Identifier Version-inc
status hE T3 code preliminary
Compositic
- - () type z 1..1  CodeableConcept Kind of cor
type: CodeableConcept FHIR Docu
- () category z 0..* CodeableConcept Categoriza
Document
- 4 subject b3 0..1 Reference(Any) Who and/o
- 4 encounter >3 0..1 Reference(Encounter) Context of
date z 1..1 dateTime Compositic
l - (4 author > 1..* Reference(Practitioner | Who and/o
PractitionerRole |
l Device | Patient |
RelatedPerson |
l rpaanizatinn )
section I 0..* BackboneElement Composition
@ SeCtion + Rule: A s¢
+ Rule: A s¢
title 0..1 string Label for se¢
- (J) code 0..1 CodeableConcept Classificatio
code: CodeableConcept _ Documents
- - [4 author 0..* Reference(Practitioner | Who and/or
PractitionerRole |
Device | Patient |
RelatedPerson |
Organization)
r? faric n o1 Raofaranca {AmA Whan/what +




CompositionMSectionlZxt 9 3
Slicing#

chiefCompliant: Section

as chiefCompliant : code = "LOINC 10154-3"

— allergiesAndAdverseReactions:Section
e - _| allergiesAndAdverseReactions : code = "LOINC 48765-2"
composition:Composition
composition : type = "LOINC:18842-5 Discharge summary"
- i presentlliness:Section
e presentlliness : code = "LOINC 10164-2"

pastlliness:Section:Section

pastliiness : code = "LOINC 11348-0"

% Profile on Composition”: JPN-EDIS-Composition

Properties  Narrative  Element Tree  Element Grid XML

[l)j Extend gSlice 3= Add Slice @ Remove A ¥ 0 E

» custodian
» relatesTo ()
» event (")
~ section () =
» guradian () ‘@
» problemlList (1) g
v payer ) @
informant ) ‘@

-

-

careteam (') Q

v

clinicalSummary (*) Q

-

clinicalStatements (") g

v

medicallmages () ‘@

-

dischargeDiagnosis (*) Q
~ allergiesAndAdverseReactionsSection (1 oe
id
title (1)
» code code  http://loinc.org v 48765-2 is pattern
b text
mode
) orderedBy (0)
» entry (*
» emptyReason (0)
» section (0
» chiefCompliant () g
» presentlliness (') ‘@
» pastlliness (*) Q v




Observation(C$ (7% Slicing Dl

DomainResource

equest |

Description & Cons
Measurements and si
+ Rule: dataAbsentR
+ Rule: If Observatic
element associated v
Elements defined in /
modifierExtension
Busin s

Fulfills plan, proposal

Observation | MolecularSequence)

code: CodeableConcept ~1_J) valueQuantity

value[x] -_) valueCodeableConcept

1| valueString

- 1| valueBoolean
1| valuelnteger
) valueRange
~[_) valueRatio

1) valueSampledData

-1 valueTime

-1 valueDateTime

1 valuiePerind

Name Flags Card. Type
Observation ITﬂ
© Observation
type: CodeabIeConcept -(}) identifier z 0..* Identifier
7 basedOn z 0..* Referen
component 0.:*
-~} code 1..1
- @ value[x] > 0..1

BackboneElement

CodeableConcept

Quantity
CodeableConcept
string

boolean

integer

Range

Ratio
SampledData
time

dateTime

Perind

Blood Pressure Example

<Observation>
<component>
<code>
<coding>
<system value="http://loinc.org" />
<code value="8480-6" />
<display value="Systolic blood pressure" />
</coding>
</code>
<valueQuantity ... />
</component>
<component>
<code>
<coding>
<system value="http://loinc.org" />
<code value="8462-4" />

<display value="Diastolic blood pressure" />

</coding>
</code>
<valueQuantity .../>
</component>

</Patient>

Component®H(Z

faRAACUERDER

AnsEizi




<!-- setting up the slicing -->
<element>
<path value="Observation.component"/>

<slicing>
d. . . l =" "
< iii;;miZiEZi--ZZﬁZ--/iysm = ComponentDH DEERZXFITS
e e J& 1% (discriminator)ld. "System”Z&£ &0
</discriminator/> COdeﬁE_@%éo
</slicing>
<!-- net cardinality rules -->

<min value="2"/>
<max value="*"/>
</element>

<l—— firgtl slices: gystolic —=2>
<element>
<path value="Observation.component"/>
<name value="systolic"/> <!-- mandatory - gives the slice a name -->
<min value="1"/>
<max value="1"/> Cardinality 1.1 ELTHBNDEZRTHBETS
</element>
<element>
<path value="Observation.component.code"/>
<min value="1"/>
<fixedCodeableConcept>
<coding>
<system value="http://loinc.org" /> LO|NC 8480-6@;‘? (SyStO"C Bp)tj-%)
<code value="8480-6" />
<display value="Systolic blood pressure" />

</coding>
</fixedCodeableConcept>

Blood Pressure Example

<Observation>
<component> Compone_ntlflﬂ)%
<code> g%(is ) \7\75’
<coding> discriminator& LT LY
<system value="http://loinc.org do

<code value="8480-6" />
<display value="Systolic blood pressure" />

</coding>
</code>
<valueQuantity ... />

ComponentDH(C
< t> PRI ERIDER
componen uz\gﬁt bz)\néﬁéc

<code>‘ E&Profile CERLTLY
<coding> 5

</component>

<system value="http://loinc.org" />

<code value="8462-4" />

<display value="Diastolic blood pressure" />
</coding>

</code>

<valueQuantity .../>
</component>
</Patient>




Take Home Message

FHIRBA(E"Platform Specification” Tk D . HBEER

Mz fe e B (CfRET DEDTIERL)

o HEERTDOEREELU CDProfileZ{ERl I DNEND D,

e FHIRMDXZE(FComposition ResourcelZfA]ZzZENN - il
9 - HIBR 9 DHZEProfile TiEE L TLIL

o ProfilefEpkY —)LIERFHEN. BREMHI=1 "7+« 7T

HEZNTED. BHIRNEEICHDFET,

— ForgeZz#F)F L CProfileZGUITIRE TET 3D TRA LIRS XK
TUFERWEIN, FHIRODHFEEFBEZBLUEL L S,

— ProfilingdBEZ(C(E. FiEEDWebT - MSE(CIRDE T,

One more thing...

HAPI FHIR Server R4hx&DockerT/\w&o—=>70
LEUZ. B+ THRIBRIEN TEET !

EE README.md e

& , o
hapi-fhir-r4 docker Ak <Hapi/>

Setup experimental environment for learning FHIR R4 Server

HAPI FHIR ServerZz %, RIEAICTRICIIEHIF 5N 2 & SlcDockeric/S\y r—I VI LE Ufc, SHREZICIH U TMySQLED
NEBT — I R—Z Y — /DKL R EDBEEZEML TVWEEXT,

TE BERELLTEVWCWARK, TREOIVY ROHTHRETFETY .
ATREE

R — https://github.com/kandalva/hapi-fhir-r4
o XEY 4GBALLE

DockerB®A> TWABRETTRDIAYY REETLE T, Docker Imageht¥ v >rO—KRah, £#LET,

docker run —p 8080:8080 kandalva/hapi-fhir-r4




