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 Why do we want to do this?




-ture is desirable mm@i

« HL7 V2 Is a proven & supported standard
* \We have reliable name=value pairing
o It Is capable of transmitting atomic data

e |t lacks clear structure within the atomic
Data

 Modern terminologies have complex
relationships between concepts

» Archetypes describe structure “Metadata”

* Archetypes provide structure where
terminology does not exist




SNOMED-CT post co-ordinated terms
Decision support

Arden/Gello/vMR

Graphing

Analysis

Provides guidelines for uniform data collection

Allows reports from different institutions to be
compared

Lossless serialization of structured data between
HL7 and non HL7 systems



e ORU messages
e REF messages

— Basis of Patient Summary
— ?VMR

e ORM messages
— Registry notification




EBESabe ucones o)

* Do not break existing infrastructure
— Should not require software update if not used

* No limits on complexity

* Abllity to use any Archetypes
— OpenEHR
— ?Regqistry reporting

 Represent Snomed-CT abstract logical
model

e Lossless transmission of structure
o Usage within the Standard




e s o)

e Current structure of messages at segment level
mostly

 Messages are a serialised tree structure already

 Significant structure already available within OBX
via use of SublD
— Grouping
— Tree structures
e To serialise Archetypes
— Encoding rules are needed to ensure uniformity
— No additions to standard required
— dotted SubID

medical-clojEdes



V2.3.1 manual @i’

Chapter 7: Observation Reporting

We suggest the use of a dot and a string (similar to the Dewey Decimal system) when users wish to distinguish
each of the repeats within one type, or results within a cell for editing and correction purposes. Using this
system, Figure 7-7 would become 7-8. If there are cases where such nesting occurs at even deeper levels, this
approach could be extended.

Figure 7-8. Example of sub-identifier usage

OBX |1 |CE |880304&ANT| 1| T57000"GALLBLADDER"SNM. . .

OBX |2 |TX|880304&CGDT|1|THIS IS A NORMAL GALL BLADDER. ..

OBX |3 |TX|880304&MDT | 1 IMICROSCOPIC EXAMINATION SHOWS HISTOLOGICALLY

NORMAL GALLBLADDER TISSUE. ..

OBX |4 |CE|880304&IMP| 1 |M-00100”“NML”SNM. . .

OBX |5 |CE | 880304&ANT | 2 | T57000"APPENDIX"SNM. . .

OBX |6 |TX|880304&GDT| 2| THIS IS A RED, INFLAMED APPENDIX. ..
OBX|7|TX|880304&MDT | 2 | INFLAMMATION WITH MANY PUS CELLS-ACUTE INFLAMMATION. ..
OBX | 8 |CE |880304&IMP|2.1|M-40000"INFLAMMATION NOS”SNM. . .

OBX |9 |CE |880304&IMP | 2.2 |M-30280"FECALITH"SNM. . .

Use a null or 1 when there 1s no need for multiples.

Health Level Seven, Version 2.3.1 © 1999. All rights reserved. Page 7-39

Final Standard. 05/1999




B g Archetype : openEHR-EHR-0BSERVATION. blood_pressure. vl
Specialize :
Concept : at0000
Bt IE Drescription
: IE Language
EH 3 Definition
= 3 OBSERVATION[at0000] --Blood pressure measurement
=8 a data
B E EVENT_SERIES[at0001] -history
B- a events cardinaliy matches {1,

EH a data
= 3 ITEM_LIST[at0003] -blood pressure
B- a items cardinality matches {<}

i offsst matches {POsH

E data

: i offset matches (PEm)
EH a data

B E EVEMNT[at0030] occurences matches {01} -10
a offset matches {P10m}
= a data

3 EVEMT[at0031] occurences matches {7} -Postur,
a aggregate_math_function matches {"Change
a display_as_positive %hes {TRUE}

- [&] data

Et

3 data
=3 ﬁ state

B (&) ITEM_LIST[2t0007] -state structure
=] a iterns cardinalty ratches 4
B 3 ELEMEMT[at0008] cccurences matches 0.1} -
B 3 ELEMEMT[2t0009] occurences matches (0.1} -
B E ELEMEMT[2t0070] occurences matches {01} -
=8 ﬁ protocal
B (&) ITEM_LIST[at0011] st structure
=] a iterns cardinalty ratches 4
B 3 ELEMEMT[at001 2] occurences matches {0..1) -
B 3 ELEMEMT[2t0073] occurences matches (0.1} -
= E ELEMEMT([at001 4] occurences matches {01} -

B (&) Ontology

EF [ EVENT[atDO0B] accurences matches {¥) -ary event

a ELEMEMT[at0004] occurences matches {01} —-systalic
E ELEMEMT [at0005] occuwrences matches {0..1} ~diastolic
E ELEMENT[at0033] cccurences matches {0..1} ~Camment
=3 3 EVEMT[at0002] occurences matches {01} ~baseline reading

g Aati000]/data[at0001 )/ events[atD00E] data[at0003)/
B E EVEMT[at0029] occurences matches {01} -5 minute reading

ﬁ Aat0000]/data[at0001 /events[at0006]/ dat a[ at0003)/

minute reading

Q Aat0000]/datal atD007 |/eventsatO00E]/ datal at0003)/

al drop
"}

a Aat0000]/ data[at0001 ) events[at0006], dat a[at0003)/
=] E EVEMT[at1004] occurences matches (5} -Paradax
i g aggregate_rmath_function matches {Variation'}

a Aat0000]/dat a[at0001 /events[at 0006/ dat [ at0003)/

Position
E xertion level
Erercise

Instrumnent
Cuff gize
Location of measurement

_-_ =

= E] EYEMT[at000R] occurences matches £ -any event
= data
= ﬁ ITEM_LIST[at0003] --blood preszure
=8 E iterns cardinality matches {+}
- E ELEMEMT[at0004] accurences matches {01} —-spstolic

- E] ELEMEMT[at0005] accurences matches {0..1} -diastalic

[+ E] ELEMEMT[at0033] occurences matches {01} —-Comment




ser experience @’

Blood preszure meazurement

Options B minwte reading jJ
5 minute reading

spstolic | 160 Urits | mr[Hg] hd

diaztalic |00 Units | mm[Hq] b

Comment  FPatient was anxious

State
Fosition | Sitting hd
E xertion lewvel Uritz | /it -
Exercize | Al rest hd
Protocol

[nstrurment k

Cuff zize |Appropriate for age ¥

Lacation of measurement | Left arm -

medical-clojEdes



dicate tree structure  [f)

OBER| 1| | 3FE03BFE* Unassigned*3D9FEGAE
COBX| 1| CE| ARCHETYPE“OpenEHE| 1| at0O
OBX|2|CE| ITEM LIST**OpenEHR|1.1
QB3 |NM| 163030003 3ystolic™ SN
COEX|4|NM| 163031004*Aiastolic™3
QBX| 5| 23T|at0033" Comnent*openEH
CQEX| 6| CE|at0008"Pogsition®openkEH
QEX| 7| CE|at0010*Exercise®openkEH
QB8 3T| 57134006° Instrwument ™ 3

QB | 9| CE| 246153002 Cuftf =ige™ SN
COBX| 10| CE|at0014* Location of me




archetypes

Examination

Blood pressure measurement

baseline reading

syskalic 150 mm[Hg]
diastalic a0 mm[Hg]
Position Sitting *
Exercise AL rest *
Cuff size Appropriate for age .
Location of measurement Left arm .
Heart rate *
Rate a0 Inin
Rhetbimm Regular .
Position Sitting *




« Abstract logical Model under development

— Conflicts/overlaps with some HL7 V3
structures

« HL7 V2 has administrative models
— Limited clinical model (Medication mainly)

 Itis possible to represent Snomed-CT
Abstract Logical Model in HL7 V2

* Requires tree structures within groups of
OBX segments




Model

e Snomed Grammar

243796009 |context-dependent categories|:
{363589002|associated procedure|
=(397956004|prosthetic arthroplasty of the hip|
:363699004 |direct device|=304120007|total hip replacement prosthesis|
{363704007|procedure site|
=(24136001|hip joint structure|:272741003|laterality|=7771000|left|)

260686004 |method|=257867005|insertion - action|})
,408729009|finding context|=410515003|known present|
,408731000|temporal context|=410512000|current or specified|
408732007|subject relationship context|=410604004 |subject of record|

}




*»
1
a

>

=  focus concepts
= [IIIIIIIZIIZIIIsa .
_ :_E_‘ conceptld | _

o | ettt toleginftste | 8
5-' E ii Sttribute ' ". valt_le Is an expr_es_,sion. j
. r==-» : In simple cases it is a conceptld.
i LE_ name M value "
n 1 ]
- oo _y_—_—_—_—_— 3, RSSSISIIIIInIInin =
- E.i_ group "Pii attribute - refinements are the set of
- / il - attributes whether grouped or
: 4l name_i’ value 5 ungrouped that are applied to the
n focus concepts.
% refinements :

name is a conceptld.
It must refer to a concept that is a subtype of the
concept “attribute (attribute)’ (246061005)

group is an aggregation
of related attributes.

medical-clojEdes



Co-Ordination @)

« Attributes are defined by model

— Vary depending on type of statement
— Qualify concepts

E} Cokcept model attiibute (attribute) (410662002] Status: ceCurrent

- Access [attibute) [2B0507000) Status: czCurrent

- Approach [attibute] [2E0BE3005) Status: celurent

- Azzociated finding [attribute] [246090004) Status: csCurrent

- Agzociated morphology [attibute] (116676008 Status: czCurent
- Agsociated procedure [attibute] [363533002) Status: ceCurent
[ Azzociated with (attribute] (47429007) Status: csCurrent

- Component [attribute) (246093002) Status: csCument

- Cowrze [attribute] [260308002) Status: czCument

- Drirect substance (atribute] [363701004) Status: caCurrent

- Epizodicity [attibute] [246456000) Status: czCument

- Finding context [attribute] [408729009] Statuz: czCurment
- Finding infarmer [attribute] [41906E8007] Status: caCurrsnt
- Finding method [attribute] [418775003] Statuz: czCurment
- Finding zite [attibute] (363692007 Status: caCurrent

- Hag active ingredient [attribute] [127483000) Status; csC
- Hasz definitional manifestation [attibute] [363706008) Stat
- Haz doze form [attribute] [417116001) Statuz: ceCury
- Hagz focus [attribute] [363702008] Status: ceCurrent
- Haz intent [attribute] [363703007) Status: csl
- Hasz interpretation [attibute] [363713009) 5t
- Haz specimen [attibute] [1166

L e Intererets [attribute] (363774
e Tt




Statements m?

e Past History
e Family History
e Planned

e Possible etc

* Every statement needs context

— Default context
 Known present
« About patient
e Current or specified
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Figure 3. lllustration of the names used to refer to parts of an expression that represent context




Level

Code

Past Medical History
1

1.11

1.1.11

Past Surgical History
2

211

2111

Family History

3

311

3111

312

Social History
4

Presenting complaint
History
3

Systems Review

Examination

Interpretation

Plans
.1
9.1.1
9.1.1.1

Provisional Diagnosis
M0
1011

finz2
10.2.1
1022

 An example

Medical History example encoded in Snomed

heaning

116680003 IsA(Anribute)

245090004 Associated findingiAttribute)
260908002 Course

116680003 IsA(Atribute)

3IB3589002 Associated Procedure(Attribute)
260570002 Priority (Attribute)

116680003 IsA(Attribute)

245090004 Associated finding(Attribute)
408732007 Subject relationship Context(Attribute)
408729002 Finding Context{Attribute)

160476009 Social History(Obsereable Entity)

84100007 History taking(Procedure)

415300000 Review of Systems(Procedure)

s

Code

FT

FT

FT

243514003 Interpretation of Findings{Observable Entity) FT

116680003 IsA(Anribute)
363589002 Associated Procedure(Attribute)
408730004 Procedure Context(Attribute)

116680003 IsA(Attribute)
245090004 Associated finding(Attribute)

116680003 IsA(Attribute)
245090004 Associated finding(Attribute)
408729008 Finding Context{Attribute)

heaning

417662000 Past Medical History(Context Dependant)
9713002 Prostatitis{Clinical Finding)
255318003 Relapsing(Qualifier)

416940007 Past Surgical History{Context Dependant)
80146002 Appendectomy(Procedure)
25876001 Emergency(Qualifier)

57177007 Farnily History(Context Dependant)
414548008 | IHD (Disorder)

34871008 GrandF ather{Person)

415684004 Suspected(Qualifier)

Free Text

Free Text

Free Text

Archetypes/Snomed data

Free Text

129125009 Context Dependant Procedure
73761001 Colonoscopy
397943008 Planned(Qualifier)

413350002 Context Dependant Finding
12063002 | Rectal Bleeding(Clinical Finding)

413350002 Context Dependant Finding
34000005 Crohns Disease(Clinical Finding)
415684004 Suspected(CQualifier)




Jetall

 Nested Name=Value pairs
— Consistent with Shomed-CT Model
— HL7 V2.x can encode this

Code heaning Code heaning
Past Medical History
1 116680003 IsA{Attribute) 417602000 Fast Medical History(Context Dependant)
1.1.1 2480590004 Associated finding(Attribute) 9713002 Prostatitis(Clinical Finding)
1.1.1.1 20308002 Caourse 255318003 Relapsing(Clualifier)
Past Surgical History
2 116680003 IsA{Attribute) 416940007 Fast Surgical Histary(Context Dependant)
2.1.1 363589002 Associated Procedure(Attribute) 80146002 Appendectomy(Procedure)
2111 260570009 Priority (Attribute) 25876001 | Emergency(Cualifier)
Family History
3 116680003 IsA{Attribute) 7177007 | Family Histary(Cantext Dependant)
3.1.1 246090004 Associated findingiAttribute) 414545005 IHD (Disorder)
3.1.11 408732007 Subject relationship ContextAttribute) J457 1008 | GrandF ather(Fersan)
3.1.2 408729009 Finding Context(Attribute) 415684004 Suspected{Cualifier)




2.3.1 Y

« OBX segments are designed to carry
NAME=VALUE pairs with date

* Relatively simple display rules —linear
display is possible

OB¥|1|CE|116680003""8NOMED-CT|1|417662000"Past Medical History™SNOMED-CT]| | |
OB¥|2|CE|245050004**8NOMED-CT | 1.1.1|9713002"Prostatitis™SNOMED-CT| ||| ||F]|]|
OBX|3|CE|260908002"Course™ SNOMED-CT|1.1.1.1|2553183003"Relapsing™SNOMED-CT| |
|
|
|

F
OB¥|4|CE| 116680003 SNOMED-CT | 2| 416940007 Past ZSurgical History“SNOMED-CT | F
OB¥|5|CE| 363585002 SNOMED-CT |2.1.1|8014A002"Appendectomy ™ SNOMED-CT | | ||| |F
OBX| 6| CE| 260870009 Priority ™ SNOMED-CT|2.1.1.1|25876001"Emergency ™ SNOMED-CT
OBX|7|CE|1le6800034*SNOMED-CT | 2| 57177007 Family History™SNOMED-CT|||]|]||F
OBX |8 |CE| 2458090004 SHOMED-CT |3.1.1| 414545008 IHD" SNOMED-CT| | ||| |F

OBX¥|9|CE|1311%5008"Relationship™SNOMED-CT 3. 1.2 34871008 Grandfather™SNOMED-CT |

ITIF
1286
L1

LT

| 1122006
[TTTIE

I1IF

|l
OBxX|10|CE| 408725009 Certainty” 8NOMED-CT|3.1.3|415684004"Suspected” SNOMED-CT| | ||| |F




ple

e Putting it together in a REF message

Associated Providers
D Mekesa White 1 QLD 4556
ir Andrew Mecntire Consubng Provider 102 Witses Rioad Dudenmn QU 4550

Substance Reaction Type Severity Reactinn(s) Date

Penicillin Dnug Abergy Savere Ansphalxas o

Histury amd Plysi 5

Past Medical Histary

Prostatitis 1986
Course Relapsing

Past surgical listory.

Appendectomy G199
Priorky

Family Histrry

D
Fstabomslio Gramdlatler
Centainky Suspected

social Hstory

Lived for theee months in a paper bag in a septic Tark. Used to have to get up at

six in the mraing, clean rhr paper hag, eat a crust of stale bread,go to wor

t' mill, fourteen hours & day, week-in week-out, for sixpence & week, and when gets

home his Dad would thrash him to sleep wi' his b

Presenting Cnmplaint

kectal bleeding and tiredness. Naving trouble working 27 hrs a day.

Systems Revies

Short of Breath un Exertion
ramy Abde pain

|

Recent arthealgia
Examination l%
Ulood pressure measuwement -
baseline reading .
wystole 150 mnfHg]
v 0 g
Prsition Salling. L 3
Exeruse AL rest *
Cuff aze Appropriate for sge 2
Location of messrement Left arm -
Heart pake +
Reate: &0 Jmin
LT Reguilir "
Position SalLiny L
Interpretation
Rectal bleeding with no recent imvestigation means colomnscopy 15 required
There iz a possability of Inflammatory Dowel Drisease
Inmy day they would call his workload "Light Duties’. and you try and tell the
young people of today that ..... they won't believe you
Plans
Culaimscopy s
- PManned : 2
Frovisional Diagnoses
Rectal Aleeding .
Crusdus Disrase +
Quail Suspecbed L
Medieatinn
Druy [ Frogquenay [ Slart date




isplay

SublD can be used for indentation

Snomed-CT and OpenEHR Archetypes can be combined in the same message
Message remains AHML Compliant

Comment OBX segments can be used to improve display if need be

Can extract the Snomed-CT model or Archetyped data from the message

History and Physical Examination.

Past Medical History

Prostatitis 1986 .
Course Relapsing .
Past Surgical History .
Appendectomy 6.1990 .
Priority Emergency *
Family History .
IHD .
Relationship Grandfather .

L ]

iZertainky Suspected




e ?Moods In V2.x

— Some non displaying segments

— Context wrapper allows moods to be encoded
using SNOMED-CT structures

Plans

Colonoscopy
Qualifier Planned
Provisional Diagnoses

Rectal Bleeding

Crohns Disease

Qualifier Suspected




e Procedure Context
e These are “Values”

=} Context values for actions [qualifier value] [288532009) Status: ceCurent

- Bchion ztatuz unknown [qualifier walue] [410537008] Status: ceCurrent
- Contraindicated [qualifier value] [410536001] Status: csCurrent
- Indicated [qualifier value] [410535002) Statusz ceCurent
[#- Mot done [qualifier walue) 3856600071 Statuz: ceCurment
- Mot indicated [qualifier walue] [410534003] Status: caCurent
= Post-gtarting action statuz [qualifier walue] [(410523001] Status: czCurrent
E} E nded [qualifier value) [385656004] Statuz: czCurrent
- Digcontinued [qualifier value] [4710546004) Status: ceCurrent
B Done [qualifier value] (385658003 Status: csCument
I Stopped before completion [qualifier walue] [410545000] Status: ceCurrent

- In progrezs [qualifier walue) [385651009] Status: czCurent
[=F- Pre-starting action status [qualifier walue] [410522008] Status ceCurent

-- Being organized [gualifier walue) [385649005) Statuz: czCurment
=t Mot ta be dane [qualifier walue] (410521004) Status: czCurrent

- Cancelled [qualifier walue] (833250021 Statuz: czCument

- Mot needed [qualifier walue] [410523002) Status: czCurrent
- Mot offered [qualifier value] [410530007] Status: caCurrent
- Mot wanted [qualifier value) 410528005 Statuz: czCurrent
- Rejected by performer [qualifier walue] [38564 7007 Status: caCurrent
- Rejected by recipient [qualifier value] [335648002] Status: ceCurent
- Organized [qualifier value] [335E50005] Status: czCurrent
~ Schedule rejected [qualifier value) [385E48003) Statuz: czCurent
-« Tobe done [qualifier valueg) [385643006] Statuz: czCurment
B Under consideration [qualifier walue] (335642001 Status: ceCurent
-- YWas not started [gualifier value) [410524007] Statuz: ceCurnent




EENSinmay il

« Embedding archetypes
— Is legal within current HL7 standard
— Preserves current functionality — backward compatible

— Does not require mass software updates
— Allows use of existing V2 administrative functionality/model
— Clear separation of admin model from Clinical Ontology model

— |Is compatible with REF, ORU, ORM, ORF messages
— Has no limits on complexity

 Requirements

— logical archetype structure for linear display
 Snomed-CT Abstract logical Model
 OpenEHR Archetype Models

 Opens door to more Semantic interoperability

medical-clojEdes



