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Good morning. My name is Peter Scott. | am very pleased to be speaking to
you at this conference. Kyoto is well worth visiting.
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My children learn Japanese at school in Australia from Year One and | am
trying to encourage them by learning some Japanese words myself and it is
great to be able to say nAHell oo to yo
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| work with a small and innovative health information technology company
known as nMedical Objectso.
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Today | will be telling you about how we have combined existing standards in a
harmonious way to produce real software used every day by real doctors and
staff. We have produced some software tools to enable this software
development.
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1. Standards integration achieves real implementations everin v
environments like Australia

2. A GELLOMNX parser/interpreter/engine can be used to:
a) enable decision criteria in GLIF
O0WAONRLIIQ ljdzSNASa FFyR LINRO
as SNOMELRT knowledge and LOINC information space.

3. GELLQ.1is coming up for ballot please take an interest

4. A virtual medical record (vMR) helps abstract away\the "my
information model is better than your information niedel"
problem as well as the "nmgferencenformation mde#\s not
Tdzf £t & wLa O2YLX Al yGé LJN&Eof SY



Projectsc 1. CDS for lymphoma 2. Setup of a small pathology
laboratory

GLIF was used for the former. Both used EN 13606 archetyp
converted into a form accessible from the vMR.

Decision was made to use GELLO encoded logic.

GELLO v. 1 features
HL7/ANSI standard
OCL derived, but extended for health informatics functionality
Rich guerying facilities.
Strongly typed, Object oriented, Declarative
VMR- Integrates well with HL7 and EN 13606 archetypes/\

Support for SNOMEDT, LOINC, I€ID through vMR/Cocﬁ“eayalue
and moreso with CTS & A

Implemented what we believe to be some of the ‘ffrst practica
iImplementations of GELLO v.1 worldwide.
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Information Model
0 GELLO
e (EHR Model,
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eg GLIF / e SNOMED-CT
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Diagram modified from Alan Rector’'s "Model of models” found at:

Fector A, Taweel A, Rogers J, (2004) Models and Inference methods for Clinical Systems: A Principled Approach,
Proceedings of Medlnfo 2004



We completed the adaption of GLIF to the GELLO
language
We used EN3606archetypes as data structures within

the GLIF and as the basis for templates. The templates
GELLO enabled.

Peter Tattam and Andrew Mclntyre Improved GELLO
alLlSo0Qa . bC=Z YR o0daAfid azy
Informatics colleagues for playing and comments)
GELLO authoring tool and parser/interpreter /Q\\.:Q
GLIF authoring tool and editor (QY
SNOMEELT server and N>
CENL3606Template editor



About complex information to be communicated
Extract-> Folder> Compositionr>(Section}> Entry-

>(Cluster}> Element

Table 1 — Main hierarchy components of the EHR Extract Reference Model

EHR HIERARCHY
COMPONENT

DESCRIPTION

EXAMPLES

EHR_EXTRACT

The top-level container of part or all of the
EHR of a single subject of care, for
communication between an EHR Provider
system and an EHR Recipient.

(Mot applicabls)

FOLDER

The high level crganization within an EHR,
dividing it into compartments relating to care
provided for a single condifion, by a clinica
team or insfitution, or over a fized time period
such as an episaode of care.

Ohiabetes care, Schizophrenia
Cholecystectomy, Paediatrics, 5t Mungao's
Hospital, 37 Folder, Episcdess Z000-2001,
ltaly.

COMPOSITION

The set of information committed to one EHR
by onme agent. as a result of a single clinical
encounter or record documentation session.

Prograss note, Laboratory test result form,
Radiology report. Referral letter, Clinic visit,
Climic letier, Discharge summary, Functional
health assessment, Diabetes review.

SECTION EHR data within a COMPOSITION that Reason for encounter, Past history, Family
belongs under one clinical heading, usually history, Allergy information, Subjective
reflecting the flow of information gathering symptoms, Objective findings. Analysis,
during a clinical encounter, or structured for Plamn, Treatment, Diet, Posiure, Abdominal
the bensfit of future human readership. examination, Retinal examination.

ENTRY The information recorded in an EHR as a A symptom, an observation, one test result,
result of one clinical action, one abservation. a prescribed drug, an allergy reaction, a
one clinical interpretation, or an intention. diagnosis, a differential diagnosis, a
This i= also known as a clinical statement. differential white cell count, blood pressurs

measurement.

CLUSTER The means of organising nested multi-parnt Audicgram results, electro-encephalogram
data struciures such as time series, and fo interpretation, weighted difersntial
represent the columns of a table. diagnoses.

ELEMENT The leaf node of the EHR hisrarchy, Systolic blood pressure, heart rate, drug

containing a single data value.

name, symptom, body weight.
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Embedded component within a GLIF and
Archetypes framework.

Developed using a LARparser framewor | i =]

In conjunction with a Delphi Object Pascal ! & &n g tep
HL7 framework. B 3 B W

It is interpretive in nature. gello_ex1

Gello expressions are compiled at run tim|.  1et ceeie
and stored as an internal object oriented * ° 7T
expression tree.

Execution speed is facilitated by the use c
object oriented techniques.

CKSNBE Aa y2

Observations

~

doeidsS ¢

example 4

e

example 4

+ 1 |let cbhservations: Chservations = Model.ohservations
Z |let sodiums = ohservations-rselect (code.hname = "Sodium™)

) |-

are made natively to the Hlframework. Besks Sieages “cs Bk |W Loadled Dota —
GELLO expreSS|0nS can be’\lmp!’eme"nted +  OBSERWATIONS B ag(Obzervation) (504 elements) o
dza 7\ y 3 y S Y O S R R S R L i [SHDezLﬂ]MS gzgjlgceilalT;r:Iiments]
Library facilities have been developed | = ™ oty e
whereby frequently used GELLO expressi valie feal 137
can be run indirectly from within another @ 2 Physicaluantly
GELLO expression S e o
This library now has a syntax checker for sue.
whole library N7

L. J‘V‘r-



a GELLO I.x example

let a:integer =
let b:integer =

a+b




a GELLO 1/x example
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States
. Action steps

Decision steps l
. Conditional Revie@me,

Review }listory and
examination

- User driven pethology
. automated l
Revie% order
imaging

1
fi

Review staging

Consider followus wit -Ioix]
L Responded to H. Pylori eradication ?
Responded tn | Ma | | Cancel |
H. Pyloni
eradication 7\
iy
role for
? Radiation therapy surgery

Considel wide field
radiotherapy —

%
Consider involved field
radiotherapy
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Links
Subguidelines
Keywords
Hints

Sync nodes

Didactics
Text
HTML

Treatment planning

B
Cnmida: Fertility
istl‘r:s

Determing patient's informed views and opinions

Deteiming it there have been any side eftects from treatment zo far

Decide on 2 Dizcide for palistive zpproach
aim 2 of * Consid ei%aliative
treatment nagemeil
D ecide Far curgtive traatment

L]
Curative management plan

'-!\.l'
Determine trial suitability

[rocument rieatment
£
Update ABCH

mliﬁ%alinn

y
Back

—
Ferkliby

Treatrnen! with chemotherapy or penic iradiation may lead 1o infenility and, given the long life
expectancy following successful treatment and young age at which many patients present, it is
crucial to addrecs raproductive iscues before treatment planning commences, except in cases
where emermancy treatment is required. Where relavant, that is, when treatment caries a significant
risk of affecting reproductive function, referal for harvesting snd storags of spemm should be mads
and appropriate specialist consultations aranged to discuse preservation of fertlity in fermale
patients. Ciwarian ransposition may he considered if peivic radiotherapy is planned, but resulis of

this procedure are varable.



Information Model
0 GELLO
e (EHR Model,
\ Archetypes)
“, o
riﬁrﬂ ‘1|.'|"""':‘l:ij
Abstractio?
Inference Model 5, Concept Model
(Guideline Model) §- (Ontology)
eg GLIF / e SNOMED-CT
en GELLO

Diagram modified from Alan Rector’'s "Model of models” found at:

Fector A, Taweel A, Rogers J, (2004) Models and Inference methods for Clinical Systems: A Principled Approach,
Proceedings of Medlnfo 2004



Query on the Information Model

// most recent platelets observation as a physical
guantity:

let plateletsCode : CodedValue =
Factory.CodedValue (" 777-3''LN)

let platelets_obs = observation - >select(code =
plateletsCode ) ->sortby (absolutetime ) ->last()

platelets obs.value
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Let o:observation = parameter| 1]

Let OpenAbdominal:CodedValue = Factory.CodedValue(' 108189003 6, ' SNOME
CT)

Let ShomedTerm:CodedValue =

if 0.isdefined() then
o.find_observation(' 1. 1. 1").Value.asType(CodedValue)

else
Factory.CodedValue(' 64572001 ', 'SNOMED - CT")
endif

Let CholelsAbdoOperation: Boolean = SnomedTerm.implies(OpenAbdominal)

CholelsAbdoOperation 8



Demonstration video
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GLIF Editor
Pathology archetype



GLIFeditorShowing LymphomaWizard.avi
ELFTS archetype showing some GELLO and editors.avi
file:///C:/Documents and Settings/peter/My Documents/GLIFEditor_LDH.html

Demonstration videos
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SNOMEDValidate.html



ConceptModel1.avi
ConceptModel1.avi
file:///C:/Documents and Settings/peter/My Documents/SNOMEDValidate.html

Medical Objects is open to using CDA R2 as an alternat
persistence format/document however CDA not in use Ir

Australia

By exposing v.2 data as a v.3 VMR any transition to CD/
should not affect the logic involved in decision support.

EN13606 extract archetype standard is opereEHR. We
feel it should be considered and harmonized as a
template candidate.



