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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

• 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

• Cambio invests 150 000 hours annually in 
COSMIC

• ISO 9001 certification and CE Marked EHR
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General requirements

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

• Agnostic to natural languages
– Add/update translations without invalidating logic

• Agnostic to reference terminologies
– Easy to change term bindings

• EHR model independent
– Reuse of common EHR models both for input and output

• Rules for single decision making
– But ready to be combined for more complex decision making

• Coherent and reusable
– For improved reusability and maintainability 

• Rapid development / release cycles
– Independent of main EHR product
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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

openEHR Archetype

SNOMED CT, ICD10, ATC, …??? => GDL
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Guideline Definition Language (GDL)

A minimum language to glue together 

archetypes, terminologies and rules

Three Pillars
• Bindings between archetype elements and variables in 

the rules

• Rule expressions easily converted to industry rule engine 
languages

• Bindings between local concepts used in the rules and 
concepts from reference terminologies
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GDL Design Released through openEHR
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Open Source GDL Ref Impl & Editor
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GDL Specs Update: new features

• Predicates (exists and expressions)

• Lists

• Count
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New features - Predicates (Exists)
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["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)
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["gt0002"] = (ARCHETYPE_BINDING) <
archetype_id = <"openEHR-EHR-OBSERVATION.body_weight.v1">
domain = <"EHR">
predicates = <"/data/events/time/value/value>=($currentDateTime.value-2,d)",...>

>
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New features - Lists
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when = <"$gt0019!=null", "($gt0015.value>$currentDateTime.value)||($gt0015==null)">
then = <"$gt0004.create($gt0005=local::at0004|Present|)",...>
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New features - Count
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when = <"$gt0003!=local::at0011|Present|", "$gt0005.count>=10">
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GDL Specs Roadmap

• 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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CDS Knowledge Manager

CDS Dashboard 

CDS App
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GDL/AQL Discussions

• Specs editing tools, editorial team/process

• Ref impl & tools

• Change requests tracking

• GDL releases linked to openEHR roadmap
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