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*Drivers for Semantic Interoperability
*Health Knowledge Complexity

*Current situation
*“openEHR knowledge driven platform



*Drivers for Semantic Interoperability
within Health Information Systems

Manage increasingly complex clinical
(multi professional) care

Support collaboration
between multiple locations of care delivery

Deliver evidence based health care

Need for intelligent decision support in medicine

Better exploit biomedical research

Improve safety and cost effectiveness of health care
Enrich population health management and prevention
Empower and involve citizens



What we need is .... Knowledge

philosophy religion
mathematics arts
information sciences language, literature
systems, measurement abstraction industry, commerce
physical science economics
life science ) . . law
. rationalization iy
environment | politics
medicine demography
education social structure

The Circle of Knowledge: encyclopaedia, Ranganarthan, 1950
UNESCO, The Basic System of Order



Records capture and organize knowledge and data
to represent and communicate facts, opinions and
events, in context and with implied meaning

The purposes for
which the record is
captured, organized
and communicated,
reflect in both its
structure and its
meaning

Acknowledgement: David Ingram



*Health Knowledge Complexity

*Health care big, it is open-ended:

*In breadth, because new information is always being
discovered or becoming relevant

*In depth, because finer-grained detail is always being
discovered or becoming relevant

*In complexity, because new relationships are always being
discovered or becoming relevant

Acknowledgement: Sam Heard
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The clinical content dilemma




*The analogic vs digital

001101010
010101001
011110101
011010010
101010100
111101001
100101001
100010011
001010011
010101011
000000000
000000000
000000001
111111111

@
2N N
1% oA
i AN %\
AV

WUV | J=amv ]

A

10

Acknowledgement: Hugh Leslie



*Dynamic knowledge & traditional
software

CLINICAL
(dynamic)

TECHNICAL



* A fresh approach...
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An international, on-line community, pooling efforts so that
clinicians, developers and patients, everywhere, can work towards
and benefit from compatible and high quality electronic healthcare
records, based on an open, freely sharable, tried and tested
common approach

www.openEHR.org

*The openEHR Foundation
- Working towards EHR
standards,

experimentally



The openEHR Foundation is a non-profit established in 2002 -

www.openEHR.org

Open source specifications for a logical EHR architecture

*Based on 18+ years of international implementation experience
including Good European Health Record Project

*Superset of 1SO/CEN 13606 EHR standard

Engineering paradigm- a knowledge riven plaform

Separation of clinical
and technical concerns

International Community

What is openEHR:

14

7 Wiekcome to opentHR - opentHR =

ure proct and fienble EHR spechcstions - Windows Internet Explorer [P

OIL) N o) e immioponaiamyratint B 5~

Links | Ocean | openEHR | Travel | HowTo . Resources

W0 4 @ Welcome o openEHR - openEHR - future proof T2 v B v # v jRege () Took v

Change login  Register  PDF

future-proof and fI8

Home « Home

Welcome to openEHR
News and Events

0penEHR is about enabling ICT to effectively support healthcare, medical research and

related areas. Today ICT is used ubiquitously elsewhere, but is far from effective in Healthcare. | Quick finks for

The main problem in health is the lack of shareable and computable information Clelcani

Providers
Vendors
Government

I1 professionals

The principal challenge for health ICT is to represent the semantics of the sector, which are far

Clinical Models more complex than in other industries. Dong this requires 2 knowledge-oriented computing
s Prais framework that includes ontologies, terminology and a semantically enabled health
computing platform in which complex meaning can be represented and shared. At the same
time it must support the economically viable construction of maintainable and adaptable heaith
computing systems and patient-centric electronic health records (EHRs).

Hot Links

The openEHR endeavour is about creating specifications, open source software and tools in
the techrucal space for such a platform. In the cinical space, & is about creating high-quality,
re-usable dlinical models of content and process - known as archetypes - along with formal
interfaces to terminology.

Archetypes
News Events

CfH / NEHTA / Canada Health OpenEHR+SNOMED CT training
Infoway - openEHR presentation 28 course, London 29,30 September
oct

The CHIME department, University College
Professor David Ingram (Head of CHIME, UCL, London, is hosting a 2-day training course on
chair of openEHR Foundation) delivered an  openEHR and SNOMED CT at the Whittington

invited presentation at a workshop in campus, Archway London on 29 and 30
Helsingor, Denmark, 3t the invitation of NHS  September. See

Connecting for Heakh (CFH), Australia’s http://www.chime.udl.ac.uk/news/latest/news-
National e-Health Transition Authority 200808043.htm

(NEHTA) and Canada Health Infoway. See

Python/openEHR workshop, XVIII
1EA World Congress of Epidemiology,
Porto Alegre, Brazil

Dr Tony Shannon announced as new datsy

@ intemet | Protected Mode: On H100%

hittp://w




*Key Innovation

“Multi-level Modelling”
separation of health information representation into layers

1) Reference Model: Technical building blocks (generic)

2) Content Model: Archetypes (domain-specific)

3) Terminology: ICD, CDISC/CDASH, SNOMED etc.

=» Data exchange and software development based on
first layer

=» Archetypes provide ‘semantics’ + behaviour and GUI

=» Terminology provides linkage to knowledge sources
(e.g. Publications, knowledge bases, ontologies)

Acknowledgment: Koray Atalag



* Multi-Level Modelling in

openEHR
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TEMPLATES

TERMINOLOGY

ICD10 AM, LOINC
SNOMED
Etc.
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ARCHETYPES

Level-2
(ADL)

Acknowledgment: Koray Atalag

REFERENCE MODEL

Level-1
(UML)



*To a technician, an archetype is:

A computable expression of a domain content
model in the form of structured constraint

statements, based on the openEHR reference
model.

A logical information model
Reuseable

Acknowledgment: Hugh Leslie



*To a technician, an archetype is:

A computable expression of a domain content
model in the form of structured constraint

statements, based on the openEHR reference
model.

A logical information model
Reuseable

Acknowledgment: Hugh Leslie



*To a clinician, an archetype is:

A definition of an atomic health concept that
as much as possible completely expresses
everything that you would ever want to

record about that particular thing in any
situation.

Acknowledgment: Hugh Leslie



*To a clinician, an archetype is:

A definition of an atomic health concept that
as much as possible completely expresses
everything that you would ever want to

record about that particular thing in any
situation.

Acknowledgment: Hugh Leslie



*Content Example:
Blood Pressure MQQ&HFQ... nt

Q systolic [F
Q Diastolic E
Q Mean Arterial Pressure  [E

Data
= T Position < Q Pulse Pressure  [§
E T Confounding factors A / T Comment [E
El QExertion State P T Cuffsize [§

= T Sleep status ?\élnud Pressure T Location of measurement  [3
a [‘& Location [
T Specific location =

T Method [F
T Mean Arterial Pressure Formula 5]

=HQrTit )
= ? any event / _
= 24 hour average Events
\_T Diastolic endpoint £
I\»\ g Device [§

"'-— Descrlptlun




*Blood Pressure Measurement

= Meta-Data

Archetype: Blood Pressure (openEHR-EHR-0OBSERVATION.blood_pressure.vl)

Header Data State

Archetype ID

Concept name

Concept description

Keywords

Purpose

Copyright

Use

Protocol Events Reference model

openEHR-EHR -OBSERVATION, blood_pressure, vl

Blood Pressure
Bound to: [SNOMED-CT{2003):: 163020007] {(On examination - blood pressure reading (finding)]

The local measurement of arterial blood pressure which is a surrogate for arterial. pressure in the systemic droulation.
Most commonly, use of the term ‘blood pressure’ refers to measurement of brachial artery pressure in the upper arm.

observations, measurement, bp, vital signs, mean arterial pressure, pulse pressure, systolic, diastolic, RR, MIBP

To record the systemic arterial blood pressure of an individual,

© Mational E-Health Transition Authority

IUse to record all representations of systemic arterial blood pressure measurement, no matter which method or body
location is used to record it. The archetype is intended to capture blood pressure measurements in all dinical scenarios
- for example, self-measurement with a home blood pressure maching; an emergency assessment of systolic using
palpation and a sphygmomanometer; measurements taken in dinical consultations or during exercise stress testing;
and a series of measurements made by a machine in Intensive Care.

There is a rich state model that supports interpretation of measurements through identifying patient position,
exercise, confounding factors and anale of a tilt table in research,

Mamed events have been limited to average over a 24 hour period, however templates can further constrain the
default 'any event' to cater for spedfic requirements for blood pressure measurements such as recording Blood
Pressure against spedfic points in ime, or over a range of intervals (+/- mathematical functions).



*Blood Pressure Measurement
=» Data

Archetype: Blood Pressure (openEHR-EHR-OBSERVATION.blood_pressurewl)

Header Data State Protocol Events Reference model

Peak systemic arterial blood pressure - Property: Pressure
measured in systolic or contraction phase of nits:

the heart cyde. « 0.0..<1000.0 mm[Hg]
Limit decimal places: 0

[SHNOMED-C

Q Diastolic Minimum systemic arterial blood pressure - Property: Pressure

Quantity & measured in the diastolic or relaxation phase nits:

of the heart cyde. « 0.0..<1000.0 mm[Hg]
Limit dedmal places: 0

[SNOMED-CT(2003):: 163031004] (On

The average arterial pressure that occurs over  Property: Pressure
the entire course of the heart contraction and ~ Units:

relaxation cyde, « 0.0..<1000.0 mm[Hg]
Limit dedmal places: 0

The difference between the systolic and Property: Pressure
diastolic pressure. Units:

* 0.0,,<1000.0 mm[Hg]
Limit dedmal places: 0

T Comment Comment on blood pressure measurement. Free or coded text



*Blood Pressure Measurement
=» Patient State

Archetype: Blood Pressure (openEHR-EHR-0BSERVATION.blood_pressure.vl)

Header Data State Frotocol Events Reference model

Structure: Tree

The position of the subject at the time of

-
measurement.
-
-
-
-
Assumed value: Sitting
T Confounding factors Comment on and record other incdental Free or coded text
Text & factors that may be contributing to the blood
Occurrences: 0., 1 (optional] pressure measurement, For example, level of

anxiety or 'white coat syndrome'; pain or
fever; changes in atmospheric pressure etc,
Details about physical activity undertaken at Include:

the time of blood pressure.measurement, openEHR-EHR-CLUSTER. level_of_
0..1 (optional] exertion.v1 and spedialisations
T Sleep status Sleep status - supports interpretation of 24 o Alert B awake [Subiect i fully
Coded Text @ hour ambulatory blood pressure records, consdous.]

-

[=)
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Blood Pressure Measurement

Archetype: Blood Pressure (openEHR-EHR-OBSERVATION.blood_pressure.vl)

Header Data State Protocol Events Reference model

=»Protocol

Structure: TrEE

Occurrences: 0 optional)
[SNOMED- CT|:20[|3:] 246153002] (Type
of cuff (atribute)

o Ld Lo LLNIDLE §

The size of the cuff used for blood pressure
measurement.

used for

an adult

Adult Thigh [4 c
thigh - bladder approx 20cm x

42cm. |

Large Adult [A cuff for adults witf
bladder approx 16cm x

< M g

arger arms -

-

-

bladder appr x 3
» Meonatal [A c

Body location where blood pressure is
measured, Use 'Location of measurement’ to
select from common sites. Use 'Spedfic
location' to record more spedific details or a
site that is not in the common set or to refer to
an external terminology.

Comman body sites where blood pressure is

# Right arm [The right arm of the
recorded,

-



*Open Source Archetype Editor

A Archetype Editor [en] Blood pressure (Training sample) '-r,;.,'\ Archetype Editor [en] Blood pressure (Training sample) : . E‘ﬂlﬂ
File Edit Language Terminology Display Tools Hell | File Edit Language Terminelogy Display Tools Help
O O = e
openEHR-EHR-OBSERVATION.sample_b|| openEHR-FHR-OBSERVATION.sample_blood_pressure.vl EHR
Header Deﬁnl'tl'ar1| Terminulugy| Display | Interface | Descri(| Header Deﬁnitiar1| Termfnulu-gyl Display | Interface | Description |
Pretocol [C] Participation Protocal [7] Participation Person State EventSeries
[ e s
Perzon State Crrdered at0013 Constraint | Detail5| Il
Events | Person State | Occurrences
Q systolic = Min: [0 £ Max: 1= [[] Unbounded
Q) Diastolic

Description:  The size of the cuff used for blood -
pressure measurement

) Mean Arterial Pressure - {2y Device [Cluster]
Q Pulse Pressure

T Comment

[T]some item for cTrutzy| [N

Runtime name E
constraint:

Free text or
~ coded

Adutt |

Large Adult
Paediatric/Child
Adult Thigh
Meonatal

Infant

Small &dult

@ Internal codes () Terminclogy
12

m

F@-> 2@ E o = [«
FDa - 20 E L o =<0+

BE e )0 HF

Code  Description

atl01l5 A cuff that is standard for an adult - bladder a...




Banks of curated, clinician-
d archetypes

define

Visual Acuity &
Chest Measurement

Laborat
aboratory

e Protein
Subtopic’

Autopsy

Barthel

Blood Film_

Blood Gases.

‘Blood Presure

Body Mass Index

Birth___ Body Weight

Histology
Imaging
Issue

Prescription

Report

Autor

— Observation -

— Composition -

Available Archetypes

i Evaluation

Imaging

[ Medication Order

1 Instruction — Monitor

| Recommendation
| Referral
Adverse.

Alert

Clinical Synopsis.

Directive

Excluded

| Goal
Injury

Diagnosis

Histological

Problem |

Genetic

| Risk Family History

Medications

1 Section — Reason for Encounter

penEHR



Firefox =

e Clinical Knowledge Manager

Clinical Knowledge Manager

Welcome, Koray Atalag. (b

Archetypes * Templates * Termsets * Release Sets * Reviews * General Discussion * Teams * Reports * Tools = About =

| Find Resources H Dashboard WL) Blood PressureTH Introduction to CKM '*

Oaews [0 [0 Q|

All Archetypes

Team:|A|I teams

& blood [Nzl =

4" _JEHR Archetypes
I+ 'Eg Cluster
3 - Composition
» @ Element
4 Entry
B "T’Ac’[ion
B ‘{).Evaluation
4 @ Observation
) Blood Pressure (v1)
() Blood matching (v1)
Or\pgarscore 1)
Oﬁudiogram result (v1)
Oﬁutopsy examination (v1)
() Barthel Index (v1)

» () Bodily output (v1)
'()Elody mass index (v1)
\’)Eodﬂemperature w1}

» () Body weight (v1)

b OEraden Scale (v1)

b OCarer observation (v1)
ODistracﬁon Hearing Test (v1)
QECG recording (v1) -

Mew and modified Archetypes (+]

Checked-out Archetypes [+]

Archetype watchlist [+

Blood Pressure

@Somes ii@ v | Engsh -

Archetype: Blood Pressure (openEHR-EHR-OBSERVATION.blood_pressure.vi)

J_Header ” Dam_” Smte_H Prutocnl_” Events_” Reference model_

oOriginal Author Author name: Sam Heard
Organisation: Ocean Informatics
Email sam.heard@oceaninformatics.com
Date of Origination: 22/03/2006

Translator Farsi: Shahla Foozonkhah, Ocean Informatics, shahla.foozonkhah@oceaninformatics.com
German: Sebastian Garde, Jasmin Buck, Ocean Informatics, University of Heidelberg
Dutch: Marja Buur, M.C.A., m.buur-krom@meca.nl
Chinese (PRC): Chunlan Ma, Ocean Informatics
Japanese: Shinji Kobayashi, skoba@maoss.gr.jp
Arabic (Syriz); Mona Saleh
Russian: Igor Lizunov, ilizunov@infinnity.ru

Other contributors Koray Atalag, University of Auckland, New Zealand
Knut Bernstein, MEDIQ, Denmark
Marja Buur, Medisch Centrum Alkmaar, Netherlands
Rong Chen, Cambio Healthcare Systems, Sweden
Beatriz de Faria Ledo, Zilics, Brazil
Paul Donaldson, Mursing Informatics Australia, Australia
Jose Florez Arango, Universidad de Antioguia, Colombia
Gerard Freriks, ERC, Metherlands
Sebastian Garde, Ocean Informatics, Germany
Anneke Goossen, Results 4 Care, Netherfands

Previous

@ Printable version




*Blood pressure; CKM
review

Review of archetype: Blood pressure (Revision: 6) (by ian.mcnicoll, 08-Feb-2009 14:39:53)

Header Data State Protocal Events Special Questions Overall Comments

Structure: List _ Your Comment:

o0
oy

Peak systemic arterial blood pressure Property: Pressure Your Comment:
over one cycle - measured in systolicor  Units:
contraction phase of the heart cyde s 0.0..<1000.0 mm[Hg]

Limit decimal places: 0

Minimurn systemic arterial blood pressure  Property: Pressure Your Comment:
over one cyde - measured in the Units:
diastolic or relaxation phase s 0.0..<1000.0 mm[Hg]

Limit decimal places: 0

The average arterial pressure that Property: Pressure Your Comment:
oocurs over the entire course of the Units:
heart contraction and relaxation cyde. s 0.0..750.0 mm[Hg]

In non-invasive blood pressure
measurements the MAP is calculated
using {2 x Systolic Blood Pressure +
Diastolic Blood Pressure) divided by 3.

Limit decimal places: 1

Pulse Pressure The difference between the systolic and  Property: Pressure Your Comment:
Q Quantity diastolic pressure over one contraction Units:
Occurrences: 0., 1 (optional] cyde.

& (0.0,.750.0 mm[Ha]
Limit decimal places: 0

T Comment Comment on blood pressure reading Free or coded text Your Comment:

Acknowledgement: Heather Leslie & lan

24 A EF* 11



*“Blood pressure; CKM

Clinical Knowledge Manager

Archetypes «
Al archetypes -

w4 Apgar score -

Audicgram result
Autopsy examination

.- Barthel Index

. Blood gas assessment
_.'Blood matching
_IBlood pressure
/'Body mass index

.« Body temperature

1 Body weight

. Carer observation
Diagnaosticimaging

.- Distraction Hearing Test

.. ECG recording - 12-lead stan
Electroacoustic Hearing Test
L Fyaminatinn findinns

Mew and modified archetypes I
Checked-out archetypes I

B R e o P -

Archetypes =

Find Archetypes

review

Reviews =« Teams * Release Sets *

Dashboard Blood pressure Completed reviey

Please comment on the completeness and/or any missing element

I agree with the decision to remave the 5 and
10 min interval archetypes but I wonder if,
following Anneke's comments that we should
add a single 'Average over time' event to
allows for 24hr, daytime, nocturnal averages.
This is different from the MAP reading which
is still @ point in time event. This is consistent
with having the other Postural Change and
Paradox events i.e it is a type of event, rather
than being specifically timed.

Please comment on general issues with regard to the design of thi

Should the root structure be Tree, rather than
List as it is possible that the latter could
prevent useful expansion in the future e.g if
we wanted to add a cluster. Better done now
rather than later as it would require a new
Yersion.

Acknowledgement: Heather Leslie & lan

24 A EF* 11



*Blood Pressure v2

Standing
" Sittin
Position
Systolic Blood Pressure —-{ Reclinin
Diastolic Blood Press@ LD
Mean arterial pressure
DISSSUS | i Data State At rest

PUISG_Dr eSSU"P; J Exercise [ ppst-exercise
Comment | 3 :
During exercise

Exertion level

[ Blood Pressure ]

Instrument

Cuff size

Le

Baseline reading
5 minute reading
10 minute readin i
- : Specific Events

Postural change

Arm
Location of measurement Intra-arterial

Protocol

Paradox

Side Left
Right

...additional input from other clinical settings

Acknowledgement: Heather Leslie & lan

a4 A EF*



*Blood Pressure v3

Standing

Position

Systolic Blood Pressure
Diastolic Blood Pressure 1
Mean arterial pressure At rest
State ,
Pulse pressure - %
Comment During exercise
Exertion level
Tilt
[ Blood Pressure ] LTin

Baseline reading

Instrument

Cuff size

5 minute reading
10 minute reading

(Specific Events Le

Arm
Location of measurement Intra-arterial

Postural change

Paradox Protocol

Side Left
Right

...and researchers

Acknowledgement: Heather Leslie & lan

2 4 A EF* 11



* CKM: Versioning

Blood pressure
MmO @' & PEAEL b | 2 engish ~

Collapse all Expand all Compare Archetypes

Trunk Trunk (Rev. 11) <™k fRev-10) <™ Sk {Rev=9) |
Label: TEAMREVIEW, LATEST Modified: 04.04.2009 12:32:16 Modified: 13.03.2009 16:16:49
Modified: 04.04.2009 12:3%:41 Log Additional methods of BP =« Log - Fix many validation errors =
= : message: recording = message: (rmostly VDFAL VDSCR, =
Log Addition of slot for Anxiety all trees now unordered VACMI)
message: Modifv MAP - remove i - Correct Ocean email s
[ Compare [ Compare
Compare
Branches
Committed branch Committed branch
heather.leslie (Rev. 10.1) - heather.leslie (Rev. 9.1) -
heather.leslie (Rev. 10.2) - heather.leslie (Rev. 9.2) -
Trunk 11<= heather.leslie (Rev. 10.3) - heather.leslie (Rev. 9.3) -
Trunk 10+= heather.leslie (Rev. 9.4} -

Acknowledgement: Heather Leslie & lan

24 A EF* 11



Blood Pressure: Translation

Blood pressure
[ || &= B 5 ¢ O 0 ;‘j_ 2 A U L] b I & lapanese ~
Archetype: MK (openEHR-EHR-OBSERVATION.blood _pressure.vl)

Header Data State Protocol Events

Structure: Tree
I® & EH 1275 FmiFOE TRESEET T 25 OD8EIEE  Property: null
Q - LRE IR TAT Eh B Units:
« 0.0,,<1000,0 mm[Ha]
Limit decimal places: 0
0 i EH 125 miEOE TREEET T & O8IEE  Property: null

-LEEOEREATHNE SRS Units:

« 0.0,,<1000,.0 mm[Hag]
Limit decimal places: 0

*Mean Arterial Pressure{en) *The average arterial pressure that ooours Property: null
owver the entire course of the heart contraction  Units:
and relaxation cyde. (en) e 0.0..<1000.0 mm[Hg]
Limit decimal places: 0
i Fo 10 MRS T 02 1L T Mo T3 Eh Property: null
Units:

» 0.0,,=1000.0 mm[Hg]
Limit decimal places: 0

a2k fin ;B e ] o Free or coded text

H O O O

Acknowledgement: Heather Leslie & lan

24 A EF* 11



* CKM: Discussions

ian.mecnicoll © Do we need something on anxiety level? 4

08.01.2009 00:54
( ) In GP patient anxiety/ agitation is a common

confounding patient state for a number of
observations e.g BP, Respirations, heart rate.

Should we include a cluster Slot for a
CLUSTER archetype Anxiety level

e ——

Overall Comments

M Atalag on the completeness and missing elements (16-Jul-2009) &

Consider its use in conditions where atmospheric pressure and/or ambient pressure is not normal (i.e. underwater, hyperbaric chambers, high-altitude and so on.).
[Frobably "confounding factors” node will do it]. For example diving increases blood pressure, even in divers with normal pressure. This occurs due to the immersion-
caused shift of the blood into the thorax and the constriction of peripheral blood vessels.

However I think we need to add a value item to the position node for conditions where gravity is zero. The reason is that all those positions actually alter the blood
pressure because they change the direction of the gravitational force exerted on the cardiovascular system. We are actually interested with the vectoral direction of
the gravitational force and what I suggest is we may also want to record its total "absence" which will definitely alter blood pressure.

Andrew James on the completeness and missing elements (16-Jul-2009) &

Complete

Editor Feedback:

Enhanced the Confounding factors description to include changes in atmospheric pressure.
Any more required detail can be added as an archetype revision when we clarify the additional requirements for space/hyperbaric chambers etc.



*openEHR community

*is open to individuals or organizations that support its
goals and methods, with free individual membership and
subscriptions from formal Associates

*supports international community and consensus on the
principles of a good electronic healthcare record (GEHR),
and embodies these within the openEHR specifications
and architecture

“researches and develops best practice in the formal
specification and validation of clinical requirements,
desigh and implementation of EHR systems

*works for their international clinical harmonization and
standardisation

enEHR



* ko ok Xk

*Clinical challenges for
adopting archetypes

Grow communities to author, review and adopt archetypes
for different domains

Enrich the tooling to support clinicians

Improve the binding to SNOMED-CT

Define good practice for authorship

Establish quality, governance and certification processes

0) e /EHR



*Features and benefits

*Enables clinical control of semantic interoperability
through archetypes

*Allows evolution of representation of clinical concepts
over time

*Dissociates electronic health care records from
dependency on particular clinical software applications
or particular health care information infrastructures

“‘Future-proofs’ health records for lifelong care

*Has been shown to provide a more sustainable code base
for clinical systems, up to 8x more time-efficient to
maintain than traditional database methods

venEHR



* Comprehensive EHR specification

*Information model, Archetype model, Communication
specification, Service specification

* Growing

*base of implementation experience and learning, in real-life
settings

“set of tools - .NET, JAVA, Ruby, Python

* community of developers and users, organised within
national/regional associations

*Linkage with clinical research, clinical trials standards and
education

*State of play, today

‘ onernEHR



*Outcomes

openEHR is now found...
in CEN/ISO EN13606-1 and -2
in around 15 commercial products
in the CIMI content standardization initiative

in the e-health programmes of the UK, Denmark,
Sweden, Australia and Brazil, with another 10 or so
countries moving towards it

In national chapters in Japan, New Zealand and
Brazil

in dozens of universities

in a growing number of enterprise clinical and
secondary applications

penEHR



*“openEHR basis of CIMI

*HL7 Fresh Look task force to focus on clinical content
modelling, now independent

*Gathered together leading international experts on clinical
content modeling - diverse experiences to create an open and
shared repository of computable clinical models

*Founding organizations include: UK NHS, Canada Health Infoway,

NEHTA, Ministry of Health Singapore,GE Healthcare, Intermountain
Health, Kaiser Permanente, Mayo Clinic,openEHR, CDISC, HL7, IHTSDO
and US Dept of Defence/VA/NIH

* Based on a single initial formalism and on a common set of
base data types

*With formal terminology bindings
*CIMI specifications will be freely available to all.



*“CIMI (2)

*GOAL: to enable the storage of lifelong health information;
simplify data exchange, aggregation, querying and analysis; and
support knowledge-based activities such as decision support.

* This will be achieved through the development of non-proprietary, common and
fully defined information models of clinical content and known transformations

*ADL 1.5 will be the initial formalism for representing clinical
models in the repository.

*SNOMED CT and LOINC the reference terminologies

*CIMI will use the openEHR constraint model (Archetype Object
Model: AOM).

* A significantly pared down version of the openEHR RM approved as
the starting point for a CIMI Reference Model

* AML : Archetype Modeling Language - UML profile for modeling
archetypes - OMG RFP (http://www.omg.org/cgibin/doc?health/2012-06-06)



*openEHR in Brazil

*Reference Model to the National EHR

*Modeling of clinical content has already begun using the 13.606
archetypes of Minas Gerais States for primary care

* An assessment of the differences in modeling between these 13606
archetypes and openEHR was done to identify equivalent existing
openEHR archetypes, where was found that some of the 13606
models might represent complex concepts and should be template

* A lot of commonality was found, which is going to facilitate the
mapping

*There s an undergoing process to have a national CKM instance ,
initially hosted by SES Minas Gerais which is celebrating a
partnership with Brazilian Medical Informatics Association and
Federal University of Minas Gerais in order to set up a governance
process of clinical content artefacts in Brazil
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