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Stan Huff, Practical Modeling Issues: Representing Coded and Structured
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 Dry weight = 70kg
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 Weight = 70kg
« Weight type = “Dry”

Stan Huff, Practical Modeling Issues: Representing Coded and Structured
Patient Data in EHR Systems, AMIA 2014, Washington D.C., USA
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<observation>
<cd>Dry weight(LOINC 8340-2) </cd>
<value>70kg</value>
</observation>

c AR IN-T—42KIF (BEBZL205E
<observation>
<cd >Weight(LOINC 3141-9) </cd>
<qualifier>
<cd>Weight type(LOINC 8337-8)</cd>
<value>Dry(SNOMED-CT 13880007)</value>
</qualifier>
<value>70kg</value>
</observation>
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1 Height 178 cm
2 60 156 2 Weight 60 kg
3 69 168 2 Height 156 cm
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Intractable Disease overview/"Survey"

Demographic
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Provision of Care details |
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—{ Patient background/history

— Investigations
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=-Cp Survey
=5 context
(=85 other_context
=) Author
(=% Individual's personal demographics

- % Personal name
(= % Personal details
! Date of Birth
T Relationship to subject
= @) Address details
(% Address
= Q) Telecom details
(% Telecom details
=] @ content
=€ Intractable disease outline
=4 Patient attributes
= Q items
= _]Individual identification
(=) Sy data
=) individual details

(=% Indivi s
QD Mame
(= % Personal details
1) Date of Birth
T Relationship to subject
= @) Address details
% Address
Telecom details
%3 Telecom details

=€ Onset and progress
QD items
=€ Clinical Status
QD items
=€ Etiology
QD items
=€ Past History
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= € Severity
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(=4 Distribution of disease
QD items
(=€ Family History
= Q items
# &£ Risk of condition based on family history
(=€ Clinical Findings

(=€ Chief symptoms
QD items
(=€ Laboratory examination
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=€ Imaging
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QD items

i =) Archetypes ~ (A~ ‘ 5

#-(_] composition
(Jentry
(] section

() structure
(] cluster

() element

Template Node Properties
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B Template Identification
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| Purpose
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Misuse
Use
|E User defined metadata
Other details

Name
The name of this template.
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T Index condition [E

'."Vk Presence [E

|/ T Assessedrisk [

f T Relationship 5

| /r" T Name [E

,’/ Q Age atonset 3
@Date ofonset [F
Q Age atdeath F

Fe Relative EML GlDate ofdeath [F

¥4¢ Index condition was cause of death

lisk of condition based on family hl;zé}y'_,

e'Severity El
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‘.:".\T Clinical descripton 5
| ¥¢ Geneticrelative B
| T Degree 3
T Gender 3
123 Numberunaffected B
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Family History (cont.)

Family History for Budd-Chiari syndrome

(1) Interfamily onset 1.Yes (Relation: )
2.No
(2) Collagen Disease 1.Yes (Disease Name: /Relation: ) 2.No
(3) Blood disease 1.Yes (Disease Name: /Relation: ) 2.No
(4) Venous thrombosis 1.Yes (Disease Name: /Relatlon: )
2.No
&
Coll \
D?S(jagseen ‘ .BlOOd
Disease

Budd-Chiari
(Interfamily onset)
PrincipN

Budd-
Chiari

« What model will be suitable for describing following family history?
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HOW STANDARDS PROUFERATE:
(<68 A/C (HARGERS, CHARACTER ENCODINGS, INSTANT MESSAGING, ETC)

SITUATION:

THERE ARE
|4 COMPETING
STANDPRDS.

17! RiDICULOLS)! SOON:
WE NEED To DEVELOP
ONE UNIVERSAL STANDARD
THAT COVERS EVERYONES | | OTUATION:
USE CASES. v THERE ARE
- I5 COMPETING
STANDPRDS.

https://xkcd.com/927/
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(652 A/C CHARGERS, CHARACTER ENCODINGS, INSTANT MESSAGING, E£TC)

SITUATION:

THERE ARE
|4 COMPETING
STANDARDS.

¥?! RiDICULOLS!

WE NEED To DEVELOR
ONE UNNERSAL STANDARD
THAT COVERS ENERYONES
VSE CASES. YERH!

OCON:

SITUATION:

THERE. ARE
|5 COMPETING
STANDARDS.
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HL / version 2.x

. Health Level 7(OSIDET=E)
L1970 FEMR KLY EEREEE., Y RXTLBEOX vyt —T ZFFE
_EBEER LT — aEER

. 19894 (ZVersion 2.0 U —X
)Y —XOD B WEBMIETHLIRZ D ELHIC, P TILEBEAR->TW
5

-| T ck—O 2 DX Y ., /\-—Gl}l:b‘% ,&ﬁ:_d_o

54 /



HL / Ver 2.5 instance

« MSH|"~¥&|GHH LAB|ELAB-3|GHH
OE[BLDG4|200202150930||ORUMRO1|CNTRL-3456(|P|2.4

 PID|||555-44-
44441 [EVERYWOMANMEVEMEAMAMLIJONES|19620320(F| |15
3 FERNWOOD DR.A

ASTATESVILLE”OH”352921](206)3345232|(206)752-
121|1|AC555444444||167-A4335"OH”20030520

http://www.ringholm.com/docs/04300_en.htm



HL / Version 3

. Version 2& N—X & LT, LY RAAEDOEWERKR—RDIBERZ
"2 DL, XMLZEAFTHE L THT7 Y27 MERET L
& LTEHXH-I_éﬂﬁ_O

. RIM(Reference Information Model: = BIE8E5 /L)
—wﬁlﬁ%ﬁfylﬁb%?wktfﬁé




HL / Version 3 RIM

Roe
e typocode  Cs
i neran ) et RnctionGode - GO
‘code : €O [0..1] 1 atentied i ; DSET<N>
oo O 10..11 = fakve p. ZcquenceNumber | INT NONNEG
e | COLLEN> 1] :
e S 30 - COLLEADS 1] erecverme - LTS negationind : L
E Tacien GOt €T 11 oteret - £
“os o
. - et ST 0T oo oo
mupsCote u S o cetincatTea :Ep ) awarenezzode : CO.
existenceTime - WL<TS> [0.1] s o Somtente €O
tecom - COLL<TEL> 1] ity - RTO (0. 1] slgnaturaTan -
ks - 0T (7 rortysmtcr | INT.POS 10,1 pertoming L
nanaungoode : DSETCO> [ sontasmbes 15T NT NONNCGE (] e rE®
i —

HEALTH LEVEL 7
REFERENCE INFORMATION MODEL
VERSION 2.44 (RIM_0244)

‘This is Normative RIM Release 6 vith
changes from the
November 2013 Harmonization Meetings.

)
= e

Jiirmaril ooy -

http://www.hl7.org/implement/standards/rim.cfm
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HL / Verison 3 RIM (3K)

LicensedEntity

recertificationTime :

verylmportantPersonCode : CD

Role

classCode : CS
id : DSET<II>
code : CD RoleLink
negatlf)nlnd :BL 4 ~ outboundLink Code - CS
name > COLL<EN> - orsn | 1 s DSET<II>
addr - C?LL<AD> soures RN statusCode - CS
telecom : COLL<TEL> — priorityNumber - INT.NONNEG
statusCode : CS - *  effectiveTime : IVL<TS>
effectiveTime : QSET<TS>
certificateText : ED
confidentialityCode : CD
quantity : RTO
priorityNumber : INT_.POS
positionNumber : LIST<INT.NONNEG>

QualifiedEntity Employee
TS equivalencelnd :- BL jobCode : CD

Access
: approachSiteCode : CD
Patient targetSiteCode : CD
gaugeQuantity : PQ

http://www.hl7.org/implement/standards/rim.cfm

jobTitleName : SC
jobClassCode : CD
occupationCode : CD
salaryTypeCode : CD
salaryQuantity : MO
hazardExposureText : ED
protectiveEquipmentText : ED
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HL / Version 3 instance

<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"/>

http://wiki.hl7.org/index.php?titte=Examples_section_of the v3Guide



HL 7 Version3 CDA

. Clinical Document Architecture

. HL7 Version 3RIM&Z/R— YV & L TXEZA4 BRI 3R %2 TETE
. HL7 CDA release 1

NENY R EREFEDFE L TER

. HL7 CDA release ?
XEBEZTEHER, tNZNDzy, BHIZCZ—I/ OV —%Fa3852
EMNTE D,
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HL 7/ CDA instance

https://github.com/HL7/C-CDA-Examples
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https://github.com/HL7/C-CDA-Examples

AL/ CDA RZ2oBEF A7 v 7

ETUVT \
JEHOWHE L, T XIBE0EKE

RIM~DE

. JBEH DOEEIR X OIDFRAERL

. AF—TEKE

. AV RE Y AERK

. C-CDA(Consolidated CDA) ~ D1 & IA A
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AL/ FRIR

. “HL7 v 3 has failed.” Graham Grieve, 2011

. Simple approach based on “standard”
~REST, Atom/PP

. STU(Standard for Trial Use)3, 2017

HE AntonTuh %,
~Google Health API
~GitHub 1559 repositories
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AL/ FHIROEFER T v 7

ETUT
JEHOEEBEBET v 7

BEFEOYY—RAEF v 9B
~Extension

YT AR S TS
. T —XIB®H B
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“Worse is better”, R. P. Gabriel
1991

. Lisp(MIT/Stanford) . C/Unix(New Jersey)

12 4E(Common Lisp) _HHE X
WEDR GEE DB X
BENTIRE EL &
=Nl —B %
-F 7Y =7 FEFE(CLOS) T SNl

JEBHICLTHEEHLA WL

https://www.jwz.org/doc/worse-is-better.html
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Why worse is better.

L EE |
S DADEEICRYBL Z ENTE B,

Small start

FRERZEO TAHRZEF LT LY,

. —EH
B ENEED LT B IENTED

2L, BEsmb Y M Aarworsed L, bettert 31 HREBEHNTH B,
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HL7 better/worse

. HL7 CDA . HL7 FHIR
%L EXETHA v _Resource base
SN JSON, XML, Ttl
—H H X
ATV MEE . [80% LAl |
-XML base ~REST AP

~ 127 44X—X
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ESpyr s

. HEE

-SNOMED CT, LOINC, MeDRA/CTCAE

. SHAFRHY
-HL7 FHIR, IHE-XDS, CDISC

-MML

. BRIRIEHRET L
-openEHR/ISO 13606
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. REREEK o
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. BER
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opencHR

1990FEA L I —O v 2T EREORBREIEHR 2 BETFICERT 20
wooy v FbHAEE,

ATz MERICEL BT —XET I, EEETILEER,

. HL7 V3 RIMICHE £ 9 2 RM(Reference Model) &£ Z & f A&
Ht TS 115 Archetype model TR E L 5,

. A— Ay NEEE L TEASIN, ISO/EN 13606 & L TEFIEE L 5,
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open

-HR CKM

openEHR

Clinical Knowledge Manager

Q All Resources

Subdomain: Al subdomains
Project / All projects
incubator:

® Active

Archetypes

4 EHR Archetypes
4 b2 Cluster
Address (v0)
Adhoc cluster heading (v0)
{_) Anatomical location (v1)

Anatomical pathology examinatic

Capillary refill (v0)
Case identification (v0)
Cessation attempts (v0)

.2 Circular anatomical location (v1)

Citation (v0)
Clinical evidence (v1)
Communication details (v0)

Conditional medication instructic

Conversion variant (v0)
Country visited (v0)

DCIS grade (v0)

Deletion variant (v0)
Dietary nutrients (v0)
Dietary phytochemicals (v0)
Distribution (v0)

Document Entry Metadata (v0)

") Dosage (v1)
Dwelling (v0)
Ear Cleaning Details (v0)
. Education record (v1)
<

e Projects & Incubators
@ New and Modified Resources

Under review  Published 388 el
4> © -

Archetypes¥ Templates v Termsets Release Setsv Projects ¥ Reports v Help ¥

A I Dashboard [,0 Find Resources H« Problem/Diagnosis ]

Username/Email

Password

_—[ v O Log In U Forgot Your Password? Register

v

v

Become a Part of Our Online Community

As a registered user, you can participate in the
development of open and shared dinical content for
eHealth projects as part of the CKM community
collaboration.

FIND OUT MORE »
GET INVOLVED »

What Do You Need to Know?

Q

Archetypes

©

Release sets

Quick Search

Search for...

v

©

Templates Termsets
Projects Incubators

FIND OUT MORE »

Find Resources

Look What We've Been up To
% Archetypes: Status

i .

@ Initial / Predraft

Register Today!

It only takes a minute
to get started.

Register

News

OAQ

Title

e
Updated archetype

Education summary
Published archetype

Education record
Published archetype

PTNM stage
Updated archetype

TNM stage
Updated archetype

ECOG performance status
Republished archetype (Patch)

Anatomical pathology
examination
Updated archetype

Tmaaina details

Our CKM Community in Action

Description

Project: Common resources

Project: Social context project

Project: Social context project

Project: Cancer reporting

Project: Cancer reporting

Project: Cancer reporting

Project: Laboratory and pathology
testing

Proiect- Commaon resources

http://www.openehr.org/ckm

Date ~

20-Nov-2019

20-Nov-2019

20-Nov-2019

20-Nov-2019

20-Nov-2019

20-Nov-2019

20-Nov-2019

20-Nov-201Q

O 0O 6 0 0 0 ©

[ ]



HMC

E] T LK

@ Healthcare Modeling Collaboration Archetypes Templates Statistics

Q Search Archetype

{ V Public Repository

4

>

EHR Archetypes
> s Cluster
P B Composition
@® Element
4 Entry
¥ Action
) Evaluation
@ Observation
=) Instruction
£¥ Admin
P € Section
# Structure
Demographic Model Archetypes

A~ A~ - i~ 4

Cezs SR

Repository

public

public

public

Normal Search

Name

openE
HR-
EHR-
SECTI
ON.ad
verse_
listv1

openE
HR-
EHR-
SECTI
ON.co
nclusi
on.v0

openE
HR-
EHR-
SECTI
ON.ad
hoc.v1

openE

HMC Ver.

V0.0

V0.0

V0.0

HMC State

© Initial

© Initial

© Initial

Concept Name

Adverse Reaction List

Conclusion

Ad hoc heading

Type

EHR

EHR

EHR

Create Date

18-06-22

18-06-22

18-06-22

Q
n

Q
i

Q
i

Operation

10/ page



T‘Eg Table of Contents - Resources:

HL / FHIR Resource

DHLT FHIR oo

Terminolog

& H

published versions 2

‘This page is part of the FHIR Specification (v4.0.1: R4 - Mixed

STU). This is the

rsion. For a full list of available versions, see the Directory of

Resource Index

[ nasacrs vtk oo

Maturity Levelz N/A

Standards Status: Informative

“This page is provided to help find resources quickly. There is also a more detailed classification, ontology, and description. For background to the layout on the layers in this page,
see the Architect's Overview. See also the abstract Base Resources Resource and DomainResource.

Categorized Alphabetical R2 Layout. By Maturity Security Category By Standards Status By Committee
Conformance Terminology Security Documents Other
« Capabiltystatement ] « Codesystem [R] « provenance 3 + Compositon 2 o Basic1
« Structureefinition [N] « Valueset [i] « AuditEvent 3 « Documentttanifest 2« Binary [N]
+ ImplementationGuide 1 « Conceptttap 3 « Consent 2 + DocumentReference 3+ Bundle [N
£+ searchparameter 3  NamingSystem 1 « CatalogEntry 0 « Linkage 0
B« Messageefnton 1 « TerminologyCapabiites 0 « MessageHeader 4
E + Operationefinition (7] « Operationoutcome [i]
E .« compartmentoefintion 1 « Parameters []
« Structurettap 2 « Subscription 3
« Graphbefintion 1
« Examplescenario 0
Individuals Entities #2 ‘Workflow Management
« patient ] « Organization 3 « Substance 2 Task2 « Encounter 2
« Practitoner 3 . o 0« Appointment3 « Episodeofcare 2
B« practitonerhole 2 « HealtheareService 2« Device 2 « AppointmeniResponse 3+ Flag 1
P o Relatedperson 2 * Endpoint 2 * DeviceMetric 1 * Schedule 3 o List1
« person 2 « Location 3 o siot3 « Ubrary 2
« Group 1 « VerificationResuit 0
Summary Diagnostics Medications Care Provision Request & Response
« Allergylntolerance 3 « Observation [N] « MedicationRequest 3 « CarePlan 2 « Communication 2
« Adversegvent 0 « Media 1 « MedicationAdministration 2 « Carefeam 2 + CommunicationReauest 2
« Condition (Problem) 3  DiagnosticReport 3 * MedicationDispense 2 * Goal 2 * DeviceRequest 1
« Procedure 3 « Specimen 2 . 3 . 2 . 0
« FamilyMemberkistory 2 « Bodystructure 1 « Medication 3 « Nutitionorder 2 « GuidanceResponse 2
.a 0 o tudy 3 . 3 « visi 2 | . 1
: 1 -a 3 Immunization 3 « Riskassessment 1 « SupplyDelivery 1
. 1 Iz o . 2
+ ImmunizationRecommendation 1
Support Billing Payment General
« Coverage 2 « claim 2 « Paymentnotice 2 « Account 2
B . i 2|« 2 o 2 + Chargeltem 0
B« coveragelgibiltyResponse 2« Invoice 0 « Chargeltembefintion 0
« EnrollmentResponse 0 + Explanationofgenefit 2
« InsurancePlan 0
Definitional Artifacts Evidence-Based He Quality Reporting & Medication Defi
Testing
F 1 § 2 5 o « Measure 2 « MedicinalProduct 0
: +1 - o . 0« MeasureReport 2 « e 0
« EventDefiition 0 « Evidence 0 + Testscript 2 « MedicinalProductContraindication 0
« ObservationDefiniion 0 » Evidencevariable 0 « TestReport 0 « MedicinalProductindication 0
« PlanDefiiton 2 « Effectvidencesynthesis 0 « MedidnalProductingredient 0
« Questionnaire 3 « RiskEvidencesynthesis 0 « MedicinalProductinteraction 0
4 « SpecimenDefintion 0 « MedicinalProductanufactured 0
E « MedicinalProductpackaged 0
g « MedicinalProductpharmaceutical

« MedicinalProductUndesirableEfrect 0|
« SubstanceNucleicacid 0

« Substancepolymer 0

« SubstanceProtein 0

« SubstanceReferencelnformation 0

« Substancespedication 0

« SubstanceSourceMaterial 0

Additional Resources will be added in the future. A list of hypothesized resources can be found on the HL7 Confluence . Feel free to add any you think are missing or engage with

‘one of the HL7 Work Groups ¢7 to submit  proposal 7 to define a resource of particula

HL7.0rg 2011+. FHIR Release 4 (Technical Correction #1) (v4.0.1) generated on Fri, Nov 1,
ion History | Tz

Links: ot |

mpare to R3 7 |

(@l |
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HL7 FHIR & openEHR® EEER

HL7 FHIR openEHR
« X vt —FRMA] « SCEKTE A
A =T T4tV R I el A B (e AP
« CC-0 « CC-BY-SA, Apache?
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1 Weight
1 Height 178 cm
2 60 156 2 Weight 60 kg
3 69 168 2 Height 156 cm
3 Weight 65 kg
3 Height 168 cm



. 19955
. 19974
. 20015
. 20025
. 20155

MML (Medical Markup Language)

- LY ERETFLA

\ZVersion 1.0

“Dolphin7’A> =7 hICEEFH
\ZVersio 3(HL7 CDA Rellt8%)

EMML Version 435

. TFTEALTTEY Y PTEHEBINEREEICES



MM L BX

. Header
AERREFR
-EB&ID

. Body

—ltem
.doclInfo
IN—ZI g v

.contents

MML header

 {ERX & 1E #FH(mmICi:Creatorinfo)
« £&ID(masterld)
* TOC(Table of Contents)

MML body

Item

\ doclinfo

AVFoYEYa—Ib

Item

doclnfo

AVFoIEYa—I)

80 /



MMLZ > 7>/ =

BEBEREY 22—
ERERIBEREY 2 —L
PMERIEHREY 2 — L
EEBERHREY 22—
BERZEERES 2 — L
NEZRBEBREY 2 -
RBEEIEMESY 2 — L
FMEHETIFRES 2 — L

R 7 U —IERE Y 2 —

> 1 — )b

. BEBEREY 2L

. BMESFEREY 2 -1

. BMMREY 2L

AR A ED 2L

. IREXREY AL
WMHFEEY 12— )L
EHEREREY 12— L
BTEY 2 —)b
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MIML Sample

e http://medxml.net/MML412j/mml4 1 2 sample/mml4_samp
lel.html



MML Version 4

. MML 1-3h'5 ORI
—30)J'L§t|3 T 7 HEER

.DID — W3C XML Schema
—JAXBE EY— LEED T E

TIFERDEZL, Ty oY —ILDEA

. BINEY 2 —IILDIEZAL .
INA ZILY A v RRFKR. WA JER. B

. RS A GitHUbIZE <
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MML version 4.1.7

. BARFR
FEALT IO FTIHRBINS
A0 DOREBENTEE
. WETIZIZIZLERR

. MMLHeader®tocltemZ&BRA[(Z L TWLN 5,
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MIMIL 4.2.0

MML 4. ==

[ complication ]»

outcome F

body site

urgency i»

start date time recedure type ]
(e ) e
end date time /
Facility

D
epartment
----<[ requester ]0

. Person

1 Procedure L

= |
| Person
e

-| procedure name ]

method

,/// \\\\ (ot e

descrlptlon ]
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MML 1-4dofE S
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8 =AW
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MIMIL 5

. ETIR—X TEHEBEE
-MMLAE CTOEEILT| SHEA LY

. 1ISO 13606/0openEHRD Y 7't v K
. JSONXI s
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