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The ability to interchange and merge data from multiple sites of care has become a national goal.  Reasons include patient safety, the creation of a patient-centric electronic health record, health surveillance, performance measures, increased quality, biodefense, lower cost care, and clinical trials.  Today’s health care documentation is mostly unstructured text using local or even personal terms for expression of clinical concepts.  

Many institutions and organisations have specifications for sets of “master data elements”, but those from one organisation are rarely sharable with another without specialised mappings.  As the number of organisations grows, the number of mappings grows combinatorially
.  Individual mappings therefore do not scale.  Several hundred organisations mean several tens of thousands of mappings.  

The problem of scaling is compounded as the scope of clinical information systems expands.  The total number of different situations and data elements is also growing combinatorially driven by the multiplicity of contexts so that even a ‘simple’ notion such as blood pressure may have very different meanings – and require very different data elements – in the context of an office visit, an intensive care ward, or a specific clinical trial. Given the potentially large number of elements, it is only feasible to manage them by breaking them down into a much smaller set of ‘master elements’ that can be quickly combined according to agreed rules as required. 

Not only is the total collection of data elements large and growing, it is rapidly changing.  As in most Information Technology projects, the cost of maintenance will, on the medium term, vastly outweigh the cost of development.  It is therefore not sufficient merely to have means of creating and registering data elements, but also means of propagating changes consistently through large sets of related elements.  
The problem is aggravated still further by the size and complexity of medical terminologies, particularly SNOMED-CT.  Specifying a ‘value set’ in clinical applications is often complex, and there are mutual constraints between the terminology and the HL7 models.

The HL7 domain is no longer “just messaging”.  The hypothesis is that:

· the HL7 RIM can form the basis for defining the templates for the templates for the needed standard elements, and 

· that we can use the formal HL7 methodology supplemented by new techniques from semantic technologies (OWL) and related initiatives in Europe and Australia (ADL) to produce a set of standard templates for standard elements.

· That these techniques are sufficient to describe the binding of the data elements to external coding systems including subsets of SNOMED-CT.

The basic pattern advocated is that a pipeline that begins with the constraints in the HL7 Reference Information Model (RIM) and ends with re-usable data elements via successive stages of specialisation, elaboration and refinement constrained by rigorous semantics, and that these are then recombined into large scale templates suitable for clinical tasks.  The proposed methodology is designed to build on and complement the NCI CaDSR methodology and produce ‘elements’ documented with metadata according to ISO11179 (possibly supplemented.)

It is easiest to think of this as divided into two processes:

i)
Formulating the templates and elements for ‘atoms’ and ‘molecules’ of clinical information such as blood pressures, laboratory results, and clinical findings: 
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ii)
Recombining  templates and elements can be recombined into the large units needed within hospitals for patient care, research, quality assurance, etc, e.g.  cardiac history, liver function battery, or admission physical examination.
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where the final “Task Template(RIM” in ii) serves to indicate that everything remains constrained by the overall conceptual architecture of the RIM

The purpose of the proposed study is to provide a feasibility study to:

a)
Perform a feasibility study as to whether the methodology can meet the criteria identified

b)
Produce the architecture and requirements for software to support the methodology factored so as to make it possible to identify the individual components and to determine whether they can be adapted from what is available ‘off the shelf’, should be commissioned via commercial organisations, or developed explicitly by NLM/NIH/HL7.\

The scope of the feasibility test is proposed as the 100 most common data elements in an electronic health record possibly using the elements contained within the HL7 clinical domains of medication history and laboratory (which the NLM currently supports as part of its current contract with HL7) and processing them through the aforementioned methodology.  

An important feature of the study should be to determine how much of the work can be performed within or built on the basis of emerging standards in various other communities – the Object Management Group (XMI), Semantic Web (OWL, SWRL) and ISL (ISO 11179) – and to what extent tools for those existing standards can be leveraged. 

The results of several years of international research has established a systematic way of representing the clinical knowledge required to author and share clinical data structure definitions (formalised combinations of clinical data elements) and relevant bindings to terminologies. This specification, known as Archetypes, is published by the openEHR Foundation and is in the process of being made into a European (CEN) standard as a support towards realising semantic interoperability. More recent work is demonstrating how archetypes can be mapped to ontologies represented using the (W3C) standard language OWL, and to communication information models represented using HL7 version 3.  This level of standards harmonisation and interoperability is crucial if we are to be able to meaningfully analyse and share health record data that has been collected across different systems and clinical settings, consistently in order to meet the objectives listed earlier in this proposal. Members of the openEHR Foundation, and of the CEN standardisation work on archetypes, are happy to be collaborators in this proposal.

Stages of the Study

1. Refine the scope and establish the scenarios, use cases, criteria for success, and evaluation programme for the study as a whole, including selection of the data elements to be represented. 

2. Produce the initial HL7 clinical statement model needed to support the study.  The models will include detailed text descriptions and paraphrases plus representations in the HL7 UML and as appropriate OWL and ADL.  

3. Specify the two way mapping between HL7 v3 standard representations and OWL and develop the minimum prototype software necessary to implement them for purposes of the proof of concept.  This should include the means for representing in OWL:
a) The factoring and indexing of HL7 models into more manageable fragments
b) Expression of additional constraints not currently expressible within the HL7 formalism.  

4. Evaluate whether further means of constraint specification or transformation are required and apply suitable candidates as needed.

5. Establish the requirements for and a prototype repository for templates, elements and fragments

6. Establish the requirements for authoring tools and user interfaces to allow general developers to author and extend templates

The collaborators are proposing to accomplish the tasks within a nine month time frame commencing as soon as funding is available. It should be noted that in-kind contributions have been committed by the Netherlands, and that funding is also being sought from the UK Connecting for Health program. As noted above, OpenEHR will also contribute resources. The total proposed budget is $300,000 which is detailed in Appendix One. 
The collaborators invite questions and an expanded proposal. Please contact Sarah Ryan (sarah@hl7.org) for further details.  
� specifically at the rate n*(n-1)/2


� specifically between the SNOMED CT context model and the HL7 mood, status, and negation indicator codes. 





