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Dr. Rong Chen

Chief Medical Information Officer

* Medical Doctor
* PhD Candidate (EHR semantic interoperability)
* Implementing openEHR since 2004

* Lead of the openEHR Java Implementation
Project since 2005

* Member of the Architecture Review Board at the
openEHR Foundation since 2008

* +10 years in e-Health
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CAMBIO - the company

* In e-Health since 1993
* Turnover 14 M€ and 170 employees

* More than 70 000 licensed users

* Present in Sweden, Denmark and
the U.K.

—Expanding into the Netherlands

e * Leader in regional EHR

— 8 Proven Regional installations
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COSMIC Reality and CAMBIO’S Vision of
Regional EHR

A HANDLED INFORMATION

General e-health applications
. Specialised e-health applications

I cambio COSMIC

-
Community GPs Local University hospitals Local GPs Community

Health hospitals hospitals Health

Centres Centres
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Towards Next Level of Functionality

* Both human users and IT-systems have to
understand the meaning of the shared data

* Semantic Interoperability is the real
challenge

* We think this can be achieved through
archetypes
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Cambio’s Archetypes Initiatives

* CEN standardization: EN13606 etc

* openEHR
— Sponsor the ref. Java project
— Member of Architecture Review Board
— Participate in archetypes review process

* OHT, Open Health Tools
— open source e-Health projects
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Cambio’s Archetypes Initiatives

* Research Partnership with IMT (Linkoping Univ.)
— Advanced EHR architecture & CDSS
— Part of NovaMedTech consortium

* Archetype-based Quality Registry
— Joint dev. by SKL & Uppsala in 2009
— Archetypes based semantic layer
— Advance analytic queries & knowledge discovery

* Danish Archetype Trial-out project
— Digital Health Denmark (SDSD)
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The three EHR pillars

EHR system
- exchanging and sharing data
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Background for the archetype project

O Clinical content documents and the lack of structure
B A lot of descriptions produced for several years

0 Need for a common format to ensure sharing and reuse of
the clinical content

B No agreement on a common format between the regions
O openEHR - archetypes

B Many countries have shown interest (Sweden, UK,
Netherlands....)

0 Archetypes on the way to becoming a standard in ISO 1360

Standard Standard SR /verdi SR /verdi K ommentar
aktivitet {SA) resultat (SR)
Planlasanin & Booking Dato/klokkeslaet (ial-
gning kardiologisk amb. _|vaerdi)
Undersagelser ?@Iuﬁgr;ﬁ: Na K Tidsaspekt 3. mdr

Hak
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Export COSMIC Template as Archetype

[:f] Mallarl Su'jknru:ll it H.':'inu:lelsel

=] Ankis testmall
=] Ant avdirehab sjukgymn Sala
-] Ant paliklinik sjukgymn Sala

----- -] Anteckning akare Sala

el 2 nte ckning Avd kg

----- [5] Anteckning B Uppdatera
~[=] Anteckning diabe  py mall
=] Anteckning dietis
=] Anteckning fotar
(=] Anteckning kurat T3 bartmall
=] Anteckning logop B

=] Anteckning lakan
[ Anteckning 1&kar

Kopiera mall...

Export Template

F5
Cirl+M

Celete

rlallnarmn

Anteckning Avd KK
Hjalptext

Sl ~nteckning Avd KK
=l =" Anamnes
B =7 Kontaktorsak
. e = Alduellt
= 7 Status

[ Arb terapeut ortfmeditHidagrehah Sala
-] Arb terapeut strokefneuro Sala

(=] Awd 99, ormvrdnad slutanteckning BUP
[ Awd 99, sjukskdterska anteckning BUP
(=] Awd 99, skiitare anteckning BUP

=] BCFPI startanteckning BUP

2 Bladtananing Sala

:. 7 Allmantillstand

- 7 Paykiska funktioner
- 7 Andning

= 7 Hjara, kar

- - 7 Blodtryck

: L 7 Puls

..... 7 Hud

© Cambio Healthcare Systems AB
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Exported COSMIC Template in Archetype Editor oy

5 Oces . = De a O . = = A a

File Edit Publsh Language Terminology Tools Help
=

Archetype file name:

openEHR-EHR-EVALUATION.Anteckning_Avd_KK.v1

W) 4 i
(!

Header Deﬁnition| Terminologv| Displav| Interface | Description|

] Protocol [] Participation

Ordered

=t Anamnes
=- s Kontaktorsak
T Aktuellt
= 1= Status
Allmantillstand
Psykiska funktioner
Andning
Hijarta, karl
*s Blodtryck
[ Systoliskt |
) Diastoliskt
Q Puls
Hud
Matsmaltning, endokrint

m

=
T T R

Blod-, immunsystemet
Urnn, konsorgan
Ovriga sinnen
Smarta
&) Smarta VAS
Aktivitet, delaktighet
T Kommunikation
T Forflyttning
T Personlig vard

T Beddmning
= ts Atgard

T Planerade atgarder
tes Utfarda atgarder

a2 50 Es o = [«B1H

#
T Tl Tl Tl

Constraint | Details

Occurrences

Min: Max: [ ] Unbounded

Description: | description

e =
Quantity
Property:
|Pressure - |
Units:
=
Count Limit decimal places [ o]
Set min. value |:== - | | 358
Set max. value |<= ~ | | 300 %




COSMIC Template & Archetype Side-by-side

El- _:.r Anteckning Avd kK

= = Anamnes =8| Anamnes |
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=B =:' kontaktorsak = %= Kontaktorsak
: e = Aktuellit T Aktuellt
EI 2 Status = Y Status
: . 7 Allmantilstand %= Allmantillstand
e 7 Peykiska funktioner T Psykiska funktioner
- 7 Andning ts Andning
= 7 Hjarta, karl = Ye Hjarta, karl
- 7 Blodtryck % Blodtryck
. = 7] Puls Q Puls
- 7 Hud T Hud
- 7 Matsmaltning, endakrint t= Matsmalining, endokrint

- 7 Blod-, immunsysternet T Blod-, immunsystemet

- 7 Urin, kinsorgan Iz Urin, kbnsorgan
T Owriga sinnen

- 7. Owriga sinnen
E| 7 Smana = E Smﬁrlﬂ_
B 7 D] Smara VAS © Smarta VAS
1 7 Aktivitet, delaktighet = 13 Axtivitet, delaktighet
70 Komrunikation T Kommunikation
~ 7. Forfiytning T Forflytining
: 7 Personlig vard T Personlig vard
- Beddmning T Bedomning
= :'ﬁntgard =1 Atgard

T Planerade atgarder
%= Utforda atgarder

| 08-1 2-02

o Flanerade atgarder
- Uifdrda atgarder




Archetype from Danish Archetype Project . ic ealthcare Systems

5 Ocea A = De dito Diagno

Hle Edit Publsh Language Terminology Tools Help
= w

Archetype file name:

openEHR-EHR-EVALUATION.problem-diagnosis.vl

) 4
% |
(!

Header Definition | Terminologﬂ Display| Interface | Description|

Protocol [] Participation
Protocol |
Ordered Constraint | Details
Occurrences
T Status

@ Date of initial onset
I Age at initial onset
&) Severity
T Clinical description
i Date clinically recognised
= %= Location
T Body site
T Location description
= t= Aetiology
T Agent
~4 Complication of
T Description

=
{34

Foa -~ 2QEr o =€+

= 1= Occurrences or exacerbations
Q) Frequency of reccurrence
@ Date of last occurrence
%= Occurencefexacerbation
133 MNumber of occurrences
= 1= Related problems
= ts Related problem
] Related problem
T Clinical description
@ Date of resolution
I Age at resolution
%= Diagnostic criteria
T Criterion
%= Clinical staging
T Stage
@ Tumour
&) Nodes
&) Metastases

Min: (1 2 Max: [Tunbounded

Description: | The index diagnosis

Runtime name | ]
constraint:
iy Ic:(r]edeegext O () Internal codes (@) Terminology
Constraint

|Any term that 'is_a' diagnosis

Description

Any term that is a diagnosis in an accepted terminology




Imported Archetype as COSMIC Template ..y Healthcare Systems

Keywords] Bt Event]

[f_'{] Templates l
-[=] Accueil consultation -
Admission

| adrission diabetes

| Aide aux repasii3)

‘| Ajout au plan de =oin

| Antécédents tabagigues
Care plan

| CERFAtransport

1 oHD Alimentationg01)

: CHD Elimination(01}

| CHD Hygignad1)

| CHD Mobilisation-SEcuritéaty

d Compte-rendu Echographie cardiague

| Confidentiel ORL

| Consenterment HEmodynamigue (Std)

| Consentement Laryngoscapie

: Consultation Anesthesie

| Consultation Dysphonie

1 CR Coloscopie

| CR Fibroscopie

1 CRO HALLUX VALGUS

‘| Diagnostic infirmier

‘| Epicirisis Physician

| Escarres Echelle de Braden

‘| Evaluation AGGIR(03)

‘| Evaluation clinigue d'admission

‘| Evaluation MEYWS

: Evaluation Virginia Henderson

| Feuille d'écalogie

| Farrmulaire Admission

| frequs_word

I Infarmer le patient

| Inskrivning

Letire de sortie

‘| Lettre de sortie cardio

| Macro cible Dépant de hloc

| Maintien 4 jeun

| Maguette Générale

: mMesure dindépendance fonctionnelle

| Mottagning

| MewTestingTemp

] Mote Privée BD

| Mote Privéae ¥&

| Mouveau plan de sain

| Observation initiale simplifiée

: Ormvardnadsanteckning
QP note

d openEHR-EHR-CLUSTER. exam-fetus. vz

: openEHR-EHR-CLUSTER. exam-uterus i

1eNEHR-EHR-EWVALL Im-oi:

: openEHR-EHR-OBSERVATIOMN. body_tem

openEHR-EHR-0OBSERVATIOMN. imaging.v -
I rumeartira da calla | J_‘
»

Import Template

Template name Twpe of template

Template manager !Em
rFs

openEHR-EHR-EVALUATION. problem-diagnosis.wl Standard
Help text LRLs
=
NEHR-EHR-E - Add
Diagnosis —
- structure Delete
----- Diagnosis
----- Status Mave up
----- Drate of initial onset
----- Age atinitial onset Move dowh
----- Severity
----- Clinical description Blocked
----- Date clinically recognised
Location Required
Body site
Location description Load
Aetiology
----- Agent Connect
----- Complication of
----- Description Dynarnic
(= Cccurrences or exacerbations
----- Frequency of reccurrence Set standard text
Date of last occurrence
Qccurencelexacerbation
Clinical description
Outcome
DCiate of onset of occurrence
Date of resolution of occurrence
----- Murmber of occurrences
= Related problems
E-  Related problems
[ defining_code
E-  Related problem
B~ Related problerm
I defining_code
Related prohlem
. Related prokblern
- defining_code
Related prablem
Related prablem
Clinical description
----- Drate of resolution
----- Age at resolution
= Diagnostic criteria
[ Critarion fm
Clinical staging
Stage
Tumaur
Modes
kdrtartamnm j
Mew template | Copy to presentation termplate | Copy farm... | Remove template | Modify termplate | [ﬁ | | Close |

© Cambio Healthcare Systems AB
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Archetype openEHR-EHR-EVALUATION.problem-diagnosis.v1

T Status
@ Date of initial onset
& Age at initial onset
© Severity
T Clinical description
& Date clinically recognised
= 1e Location
T Body site
T Location description
= te Aetiology
T Agent
+] Complication of
T Description

In Ocean
Archetype Editor

= te Occurrences or exacerbations
) Frequency of reccurrence
@ Date of last occurrence
= %e Occurence/exacerbation
T Clinical description
T Outcome
Date of onset of occurrence
@ Date of resolution of occurrence
133 Mumber of occurrences
= te Related problems
= %= Related problem
~{ Related problem
T Clinical description
@ Date of resolution
I Age at resolution
= te Diagnostic criteria
T Criterion
= te Clinical staging
T Stage
@ Tumour
€ Nodes
€ Metastases

© Cambio Healthcare Systems AB

Original Archetype

-

Diagnosis
structure

----- Diagnasis
----- Status
----- Date of initial onset
----- Adge atinitial onset
----- Severity
----- Clinical description
----- Date clinically recognised
- Location
e Body site
L Lacation description
= Aetiology
..... Agent
----- Complication of
----- Description
= Occurrences or exacerbations
----- Frequency of reccurrence
----- Date of last occurrence
E-  Dccurencelexacerbation

e Clinical description
Outcome
Date of onset of accurrence

Lo Date of resolution of occurrence
----- Mumber of occurrences
= Related problems
B~  Related problems
Lo defining_code
E-  Related problem

E-  Related problem

Db defining_caode

B~ Related problem

i B+  Related problem

P defining_cade
b Related problerm

P Related problem

Lo Clinical description
----- Date of resolution
----- Age at resolution
- Diagnostic criteria
Db Criterion
- Clinical staging

Stage
Turmour
: Modes
L Metastases

Imported
Archetype in
COSMIC
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GroowyCansole  Patient Medical record  Referral  Owerviewws  QOrder management  Administration  Window  Help

Load... Clear 191212121212 Tolvan Tolvanssan 95 yeal | 19...| A | ! | = | Lo |.P|G‘U”E,

Medical record 19 121212-1212 Tolvansson, Tolvan

tedical Record l = ]

All note ' 20 latest notes = Mo filter = ﬂ E J ﬂ
15T Noles
My notes 20 of 20 notes in the view has been loaded.

Health averview
=1 Health sheet
= Care episades

Il Documents % Unsigned Medicinkliniken
I Growth chart

052008 15:05 prohlem

Chen, Rong, Medicine Clinic [

Diagnosis Header

structure M d' I d d
© - edical record entry create
Status pravisional
— Date of initial onget 2310/ 986 15:05 \N. h I p d h yp
— Age atinitial onset a6 It Im Orte arC et e
— Severity Moderate
— Clinical description The mostimpartant feature ofthe graphical designer taol is thatit includes suppor for both the business analyst as well as the
technical developer. This enables a smoath transition from business process modelling to the practical implementation.

Clinical staging

Turmour T2 - Tumour invading 1 cm
Modes IO - no regional nodes invalved
Metastases M1 - Distant metastases
270542008 10:14 Chen, Rong, Medicine Clinic
& Unsigned

Already achieved all the end goals at
the mid-way demonstration

1, Medicine Clinic

Unsigned
Lipid studies
data 2008-05-22T20:04.26
Ay event 2008-05-22T20:04:26 ﬂ
Mew note Delete Print... | Sign | | Close |
2| Active user role: Care Provider () Active working location: Medicine Clinic
08 0
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Interoperable Care Plans
Rewarded Presentation at Ml, Lakarstamman 2008.11.28

Concepts from CONTsys (EN13940, System of concepts to support continuity of care)
the openEHR EHR Reference Model (RM) are used to represent care plans
— Goals (what)

— Planned activities (when & how)
— Performed activities (status)

Advantages
{Health Care Goals}

* Evaluation
———————————— * Enabling decision support
Care plan / IPerformed Act.

* Improved Interoperability

* Facilitating process support

. includes . * ;
* Evaluation ___IAction___1 . Reusable clinical models
//ﬂnkedto
Planned Activities * openEHR EHR model Entry types

*Instruction «——

© Cambio Healthcare Systems AB
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Interoperable Care Plan in openEHR RM

: COMPOSITION

Concept = Shared care plan

1

: EVALUATION
concept = Care plan

] 1

Level of representation
* narrative only

* structured

* workflow schema

-/

: EVALUATION

concept = Health Issue

: EVALUATION

concept = Health Care Goal

: INSTRUCTION : EVALUATION
concept = Planned Activities concept = Outcome
1 1
1
SACTIVITY —= ~ACTION
concept = Health care activity concept = Performed Activity

08-12-02
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Clinical Decision Support

Elective

— links to literature that requires manual
Interpretation

Passive

— templates for order sets, formularies & protocols
— simple rules for limited context based alerts

Active

— evidence-based clinical guidelines
— context sensitive alerts & reminders
— integrated with care process

© Cambio Healthcare Systems AB -19- 08-12-02
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Decision Support Benefited from
Archetype Based Interoperability

\facilitated by

/ * Common EHR Model

> EHR Queries

l

[ Data Collection ]

l * Archetype Based Queries

< Decision > * Reusable Clinical Model

l / facilitated by
Intervention

} Instructions

Guideline Representation Primitives
source: D. Wang et al. Int J Med Inform. 2002;68(1-3):59-70

© Cambio Healthcare Systems AB -20- 08-12-02
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Interrelated Knowledge Artefacts

* meta-data ) * meta-data
-versions | Archetype | e cqpy | Template] . yersions
r ¥ dependency *
epen ??Cy % | Care Plan
Z

* meta-data
* meta-data * versions
* versions
| Query |
* meta-data - meta-data

* versions * versions

© Cambio Healthcare Systems AB -21- 08-12-02
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Knowledge Management

Template

Care plan

Query

Guideline

Workflow

Terminology |—

JUgELE

[ ]

Knowledge
Repository

Features

* Indexing / searching

* Consistence checking

* Change management

* Release management

* Online authoring

* Exists at difference levels

Benefits

* Encouraging reuse

* Quality assurance

* Proper maintenance

* Empower care professionals
* Open-ended & sustainable

© Cambio Healthcare Systems AB
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Evolution of Regional EHR Architecture

Legacy View Current View

Standard
Tools

I

Clinical l _
Content

Advanced Applications

Applications

Common EHR Model

Configuration

I

s 2o
EHR

Repository

Knowledge
Repository

Repository

© Cambio Healthcare Systems AB -23- 08-12-02
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The Next Generation COSMIC EHR

Standard L
| Tools Advanced Applications
I Common EHR Model
=&

Clinical
Content

=
Knowledge EHR
Repository Repository

Built on Semantic Interoperability

© Cambio Healthcare Systems AB -24- 08-12-02
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Conclusions

Semantic interoperability is the major challenge of a
regional EHR solution.

Archetypes based logical EHR architecture is the
corner-stone of an interoperable regional EHR.

Integrated guidelines, care plans and process

support provide the foundation for the next generation
EHR functionality.

Clinical knowledge management must be in place to
ensure sustainable development and quality of entire
regional EHR solution.

© Cambio Healthcare Systems AB
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