+
Cambio Healthcare Systems

GDL & CDS Update

openEHR Roadmap Meeting
Oslo, September 2014

lago Corbal, Rong Chen MD PhD

CAMBIO HEALTHCARE SYSTEMS | 27/05/2014 | WWW.CAMBIOHEALTHCARE.CO.UK 1



Cambio+Healthcare Systems
Outline
* Introduction
* CDS Requirements & Design
 GDL Roadmap

e Discussions

CAMBIO HEALTHCARE SYSTEMS | 27/05/2014 | WWW.CAMBIOHEALTHCARE.CO.UK




==
Cambio Healthcare Systems

Cambio Healthcare Systems

Founded in 1993
— 380 staff across the globe
— Private and Venture funded

* The leading provider of Regional EHR
solutions in Scandinavia - presence in Sweden,
Denmark, UK, others to follow

e COSMIC is an international standard product

* Close to 95 000 staff users when current
projects are fully implemented

* Our solutions are open, scalable and flexible
based on industry standards

e Cambio invests 150 000 hours annually in
COSMIC

ISO 9001 certification and CE Marked EHR
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General requirements

e Formal language(s) to express clinical logic
— Machine readable format, standards-based

e Agnostic to natural languages
— Add/update translations without invalidating logic

e Agnostic to reference terminologies
— Easy to change term bindings

e EHR model independent

— Reuse of common EHR models both for input and output

e Rules for single decision making
— But ready to be combined for more complex decision making

e Coherent and reusable
— For improved reusability and maintainability

e Rapid development / release cycles
— Independent of main EHR product
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Patient Specific Records (1) A

openEHR Archetype

Information Model
(Patient Data Model)

27?7 => GDL

Inference Model
(Guideline Model)

SNOMED (T, ICD10, ATC, ...

Concept Model
(Ontology)

aonfiagut

Dynamic Guideline Static Domain
Knowledge (2b) Knowledzge (2a)

A L Rector PD Johnson S Tu C Wroe and J Rogers (2001) Interface of inference models with concept and

medical record models. in S Quaglini, P Barahona and S Andreassen (eds) Proc Artificial Intelligence in
Medicine Europe (AIME-2001 ) Springer:314-323
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Guideline Definition Language (GDL)

A minimum language to glue together
archetypes, terminologies and rules

Three Pillars

e Bindings between archetype elements and variables in
the rules

e Rule expressions easily converted to industry rule engine
languages

e Bindings between local concepts used in the rules and
concepts from reference terminologies

© Cambio Healthcare Systems AB
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GDL Design Released through openEHR

[ €DS Knowledge Manager % Eﬁﬂ openEHR - Releases x
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News & Events

Releases
Industry News

Community News - - .
& Guideline Definition Language (GDL) first release

Foundation News March 11, 2013 | from: Rong Chen

Events

We are pleased to announce the immediate availability of the design specifications of Guideline Definition Language (GDL) and
its reference implementation under open source software licenses. GDL is formal language designed to express and to share
CKM Activity Clinical Decision Support rules acress language and technical barriers by leveraging openEHR designs. CDS rules in GDL

format is agnostic to natural languages, reference terminologies and rules engine languages.

Releases

There are considerable synergies in the development of clinical models and CDS rules. Semantically well-defined clinical
models can provide reliable means of input and output of the rules. On the other hand, experiences from CDS rules
development can lead to improvements of the clinical models as well as increased motivations to adopt structured and
standardized clinical models. Reusing existing high-quality clinical models in the form of archetypes would hopefully increase
the productivity in authoring and maintaining clinical rules.

Please note that GDL is still in development. We aim to submit the GDL specifications for review in openEHR in the near
future. We look forward to the community's feedback to further improve the specifications.

Some important links from this release:

+ GDL Specifications (v.90)

* GDL Editor

* GDL sample files

* GDL Reference Implementation Project

Rong Chen MD, PhD
On behalf of the Informatics Team,
Cambio Healthcare Systems, Sweden
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Open Source GDL Ref Impl & Editor

File Language Configuration Help

| H [H save quide H &3 Add Rule H #3 Add binding H P Run ‘

Description | L Definitions | &) Rulelist |/ Preconditions | ¥ Terminology | «f Binding | J& GDL [ C@HTML |  s{ Graphs | & Drools |
7| Description
CHA2DE2-VASC Score for estimation stroke risks in atrial fibrillation

Guide name: |CHAZDS2-VASE Score

Author details

Name: |R0ng Chen

Email: |rong.chen@cambi0.se

QOrganisation: |Cambi0 Healthcare Systems

Purpose
Calculates stroke risk for patients with atrial fiorillation, possibly better than the CHADSZ score.

Date: [2012/12103

Authorship lifecycle: |Author draft ‘ -

Copyright: | |
Keywords
() Atrial Fibrillation
e Stroke
CHA2DS2-VASc

Use
Calculates stroke risk for patients with atrial fibrillation, possibly better than the CHADS2 score.

Contributors
(3 Carlos Valladares

@ References

Heuzey JY, Ponikowski P, Rutten FH. Guidelines for the management of atrial fibrillation: the Task Force for the
Management of Atrial Fibrillation of the European Society of Cardiology (ESC). Eur Heart J. 2010 Oct;31(19):2369-429.
Epub 2010 Aug 29. Erratum in: Eur Heart J. 2011 May;32(8):1172. PubMed PMID: 20802247

3. Lip GY, Frison L, Halperin JL, Lane DA ldentifying patients at high risk for stroke despite anticoagulation: a
comparison of contemporary stroke risk stratification schemes in an anticoagulated atrial fibrillation cohort. Stroke. 2010
| |Dec:41(12):2731-8. Epub 2010 Oct 21. PubMed PMID: 20966417,
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GDL Specs Update: new features

* Predicates (exists and expressions)
* Lists

* Count
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New features - Predicates (Exists)

File Language Configuration Help
| ‘ [ | Load guide... H [=] save guide H &} Add Rule H &% Add binding || P Run |
| Description || Definitions | Ei'| Rulelist |/ Preconditions | ¥ Terminology |« Binding | & GDL | L@ HTML | s Graphs | 4 Drools |
Definitions Definitions
};f Instantiate archetype £tk openEHR-EHR-OBSERVATION.body weight.v1 @ @ Q Archetype instantiation
L[ with element Weight 2 | Element instantiation

L_| Predicate (DataValue)
L_| Predicate (Function)
L[ Predicate (Exists)

L[ Predicate (Expression)

["'gt0002"] = (ARCHETYPE_BINDING) <
archetype_id = <"openEHR-EHR-OBSERVATION.body weight.v1">
domain = <"EHR">
predicates = <"/data[at0002]/events[at0003]/data[at0001]/items[at0004]!=null",...>
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New features - Predicates (Expressions)

File Language Configuration Help
‘ [ | Load guide... H [=] save quide ‘ &} Add Rule H &% add binding || P Run |
| Description | L] Definitions | E'|Rulelist | v Preconditions | Efy Terminology |« Binding | & GDL | L@ HTML | 47 Graphs | & Drools |
Definitions Definitions
L[ Instantiate archetype i# ppenEHR-EHR-OBSERVATION.body weightvl & @ L] Archetype instantiation
L} with element "Event time, ,  ,." (Current Date/Time -2 d) & & L| Element instantiation

L_| Predicate (DataValue)
L[ Predicate (Function)
L_| Predicate (Exists)

L[ Predicate (Expression)

["'gt0002"] = (ARCHETYPE_BINDING) <
archetype_id = <"openEHR-EHR-OBSERVATION.body weight.v1">
domain = <"EHR">
predicates = <"/data/events/time/value/value>=(ScurrentDateTime.value-2,d)",...>
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New features - Lists

B+ GOL Editor - Polypharmacy in elderd: b [ i
File Language Configuration Help
‘ |_| Load guide... H E Save guide H } Run H “ Back to quide
Set ongoing medication
| E') Conditions & Actions |
Conditions Conditions
l#| Element e+® Generic name e | Compare (DataValue)
v {{® @ | Compare (NullValue)
" o . " . Compare (Element)
« | Element exr "Medication end date (time}, = Current DateTime 4
dibl=s Current Date/Time & © w | Compare (Attribute)
yor( + | Element exists
| Element = Medication end date (time) |[does not exist| v | @ @ | Or operator
1]
T T T T T T T T T T T T T T T T T T T T T T T T T T T T e T T T T T T T T T D B
Actions Actions
- |Create openEHR-EHR-EVALUATION.medication utility.v1 & & - | Create (Entry)
| Set element <0S Ongoing medication to Present & & -| Set (DataValue)
- Set (NullValue)
- | Set (Element)
- | Set (Attribute)

when = <"Sgt0019!=null", "(Sgt0015.value>ScurrentDateTime.value)| | (Sgt0015==null)">
then = <"$gt0004.create($gt0005=local::at0004 | Present|)",...>
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New features - Count

ﬂ
P GDL Editor - Polypharmacy in elderl e o
File Language Configuration Help
‘ |_| Load guide... H E Save guide H " Run H # Back to quide
Set polypharmacy
| ') Conditions & Actions |
Conditions Conditions
| Element oS Polypharmacy (10 or more ongoing medications: Present & & | Compare {DataValue)
| Element <05 "Ongoing medication ., " 1w

+ | Compare (NullValue)
w | Compare (Element)
w | Compare (Attribute)
| Element exists

| Or operator

when = <"$gt0003!=local::at0011 | Present|", "$gt0005.count>=10">
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GDL Specs Roadmap

e Two stable releases per year
— Both design specifications and ref. implementation (incl. editor)

* Planned features
— Rule firing as conditions, count()
— Predicates as default value (CDS domain)
— Date operations (ISO 8601)
— Order-sets
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‘CHAZDS2-VASE Score compliance
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CDS Dashbhoard
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GDL/AQL Discussions

* Specs editing tools, editorial team/process
* Refimpl & tools
* Change requests tracking

* GDL releases linked to openEHR roadmap
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