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 Common patterns – Bob Dolan
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Agenda for London meeging
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Alan Rector and Tom Marely – presentation of work done for NHS. Powerpoint to be posted once client has ok’d.

Goals:

· Uniform representation for SNOMED nested in HL7 RIM

· Supports the development process and provides the basis for tooling 

Took the NPfIT Request for medications RMIM (from the NHS MIF) - performed with generic tools (protégé/owl)

Summary of results

· Captured combined with HL7 and SNOMED

· Captured all of the information in the ‘grey boxes’

· Factoring into consistent sub models successfully technically

· Representation appears scalable (required capturing the context model form SNOMED, appears that most message/sub model domains could be handled separately, classification time modest. Need entry points into SMOMED

· Were able to take advantage of generic tools (although extensive specialisation would be required to make it easy

· See hypertext report.

Lessons: representing HL7 in Owl

· Use the property hierarchy (most important to use the parent property). 

· NB in Owl ‘classes’ and ‘property’ have hierarchy

· Represent required relations as existential restrictions

· Represent ‘clones’ as subclasses

· Use namespaces to modularize eg “npfit”, “snct” “demo”

· Represent HL7 data structures for SNOMED rather than SMOMED per se. 

· Use ‘existential tree’ to show class hierarchy and XML like containment hierarchy.

Sought the class hierarchy and the constraints.

Main emphasis is for developers – to check consistency of message fragments.

Uses:

· Can create rules eg Definition (necessary & sufficient) + Constraints (necessary) = Rule

· If defined class does not comply with constraint it will show up in red

· Eg If a request for administration has an Act code fitting the npfit ‘stopped’ pattern THEM it must satisfy the (shown) constraints

· Small set of messages – small feasibility study 

Discussion:

· BD how do we translate this into what is needed for the ballot.

· KB this shows the technical feasibility of working with SNOMED, but not the commercial solution, particularly where there is no expertise in health only in XML.

· AP this is  not for the ballot, but for something in one year time.

· BD at least it allows people to do some validation. So it would be useful if others could take advantage of the work.

· DM supported Bob ‘s view.

· DR there are v few people who have adequate knowledge of the RIM and  the vocabularies. It would be great to see some sort of checkmark on a SNOMED code that it had been run through the model. Because not all SNOMED codes are appropriate to the RIM.

· DM this is not for conformance testing

· AR if you put the wrong thing it to the ‘Reasoner’ you get an error.

· DM  it presumes the user understands the semantics.

· BD ‘here is a module you can use to validate whether this proportion of your model’

· AP to get to this stage need a lot more development to get to a tool for use by vendor developers.

· KB wants his 5 year old software engineer to be able to validate an instance given their expertise.

· AB to put this together as a commercial tool you would have to get all the  tooling programs together. Before building any type of tools we wanted to do a feasibility study to see if it would work at all.

· MS there has been an attempt for several years to get a template structure together. This starts to provide a way forward to operationalise this structure. Also shows, given a set of named constraints on a model, this is a tool to validate this – it is not yet an implementation tool.

Unit tests – checks on what should or should not work:

· Test whether constraints work – unsatisfiable ‘probed classes’

· Ensure that constraints are not too stringent – satisfiable  ‘probe classes’

· Run report that all probe classes come out as expected

Strengths of this approach:

· Gives us a single representation  for HL7 and SNOMED – based on widely used standard – natural links to semantic web

· Automatic organising, 

· Simple rules

· Expressed all of the constraint sin the examples

· A style that captures both meaning na expansion

· Clearly defined semantics

Weakness:

· Potential complex constraints require additional rule language

· Generic tooling cumbersome

· Handling of numbers and strings poor but under revision

· Relatively unfamiliar  technology – but becoming  widely used.

Discussion on where TermInfo should take this work:

· UK (Ed Cheetham) will make this material (Owl work) available ‘in due course.’

· WG in the NL they have been working on ‘reusable bits’ (templates, archetypes) and yet still not sure how these fit into V3 messages - would you be able to use this tool to help in how these are expressed. AB probably. Next question is we need to take an analogous set to test the model. WG offered to provide some of the NL

· Harold Templates group have been thing to develop a set of low level requirements – so to the extent that these fit into these tools, this looks like work that would significantly move forward the work of this group. Suggested this work was most important.

· DM (in using SNOMED) we need to put in place constraints.

· AP Owl is the wrong way to do this. 

BD at least 6 different ways we can use this document:

· Sample implementations where OWL can help with constraints

· Test assumptions between pre and post coordinated representations (Ok if you have the data)

· Could Constraints

Would this relate to the work of the Java SIG, where they are looking to input an MIF message and represent this in Owl.

Next steps in relation to the TermInfo ballot. 

· Do we want an informative appendix or use this in the body of the document in relation to constraints

· DR – need to be able to take the narrative constraints in the ballot and see if it is computable. Rather than put into an appendix put near the front of the ballot to set the scene for where are trying to end up.

· TC – this does not explore the more difficult issues of SNOMED in HL7 messages, this is a more important area to do a more cautious exploration.

· AP but it would be v valuable to have a set of use cases. Ultimate goal is to have a  more formal representation of constraints in text, Owl is one way of doing this – interesting that this worked.

· EC independent formalism.

· (Colorado) Once we have decided on a formal way of representing equivalence testing using a description based language for testing. As soon as we start what we want to do we may be in a position to start using description based language.

· Templates have been working on defining constraints have been pushing them up to openEHR but would welcome opportunity of doing this win Owl. Aim is to get these draft requirements out in the next ballot.

· BD, perhaps as we go through the draft when we talk about language we make reference to APs work.

· Action: Assemble  a group of use cases for working with Alan – TC, EC, Harold

· Harold requested some of the tables with a view to undertaking some validation.

Friday Q2

Code value split 

Purpose of discussion is to allow a broader audience to voice their comments on the 

HL7 Observatikon class code and valued attribute, clear how they operatin case of lab or a measure\ment of patient, eg bp. Whith some t\upes of ob servation it becomes grey reewhat should go into the code and what s hould go into the value. Eg Bloog grouping, is this blood grouping (A, B) or checking for antigens etc . This is on the borderline. 

Other issue, how do you manage basic clinical observation eg abdominal tenderness what is the thing what is the result.


With diagnosis it is even more confusing. With a value for the condition. The idea of diagnoiss is isnot clear and needs the context. NHS dealing with these grey issues, put the SNOMED into the code and nothing in the value. While Stan Huff has done the opposite.

Previous discussions agreed there is no contention between these approaches. However others have asserted there is some place you can logically divide what goes into code and value. But there are differences of opinion as to where to do the split. The document provides a suggestion for how to move forward. 

Extracts from 9 Sept 2005 TermInfo draft ballot:

“PATTERN ONE: Observation.code <= observable entity (SCTID 363787002) or measurement procedure (SCTID 122869004); Observation.value = not null (e.g. numeric, nominal, coded result).

<editorNote>Lab tests, SCTID 15220000, are not subsumed by measurement procedure in July 2005 SNOMED CT. Presumably this needs to be fixed.</editorNote>

Figure 1. Observation code/value: observable entity with result

	<observation classCode="OBS" moodCode="EVN">

  <code code="50373000"

    codeSystem="2.16.840.1.113883.6.96"
    displayName="Height"/>
  <text>Height: 177 cm</text>

  <statusCode code="completed"/>

  <value xsi:type="PQ" value="1.77" unit="m"/>

</observation>
example having a coded value (eg eye colour = green)
	"2.16.840.1.113883.6.96" is the code system designation for SNOMED CT.


PATTERN TWO: Observation.code <= context-dependent finding (SCTID 413350009) or clinical finding (SCTID 404684003); Observation.value= is not present (ie is) null.

Figure 2. Observation code/value: clinical finding concept without a value

	<observation classCode="OBS" moodCode="EVN">

  <code code=" 25064002" 

    codeSystem="2.16.840.1.113883.6.96"

    displayName="Headache"/>
  <text>Headache</text>

  <statusCode code="completed"/>

</observation>
Alternative : post coordiation in obs.code is nested observation qualifiers;

Pro:

? Keith’s comments on severity (a qualifier that has a code translation may be more accessible to exchange partners not using SCT?)

Differential ability to express constraints?
	In this example, the observation is simply that of a "headache". If there is a need to distinguish between, say, a patient-reported symptom vs. a clinician-asserted diagnosis, more information would need to be present. Thus, while an acceptable pattern is to use a clinical finding in observation.code, that may not convey sufficient context for all communication use cases. Likewise, an assertion of a procedure.code (such as for an appendectomy performed 5 years ago) doesn't distinguish between a patient's reported past surgical history vs. information gleaned from chart review, and additional contextual information will be needed in some cases. 


PATTERN THREE: Source is direct examination.

Figure 7. Source is direct examination of patient

	<observation classCode="OBS" moodCode="EVN">

  <code code="363953003"

    codeSystem="2.16.840.1.113883.6.96"
    displayName="Size of pupil">
    <qualifier>

      <name code="370129005" 

        displayName="MEASUREMENT-METHOD"/>

      <value code="5880005" displayName="Physical exam"/>

    </qualifier>
  </code>

  <text>Pupil is 2mm</text>

  <statusCode code="completed"/>

  <value xsi:type="PQ" value="2" unit="mm"/>

</observation>
	This pattern uses the SNOMED CT measurement-method to qualify an observable entity concept, indicating that the observation was determined via physical exam. 




Figure 8. Source is direct examination of radiograph

	<observation classCode="OBS" moodCode="EVN">

  <code code="309530007"

    codeSystem="2.16.840.1.113883.6.96"
    displayName="Hilar mass">
    <qualifier>

      <name code="xxx" displayName="FINDING-METHOD"/>

      <value code="169069000" displayName="CT chest"/>

    </qualifier>
  </code>

  <text>Hilar mass on chest CT</text>

  <statusCode code="completed"/>

  <entryRelationship typeCode="SUBJ" 

    contextConductionInd="false">

    <observation classCode="DGIMG" moodCode="EVN">

      <id root="2.16.840.1.113883.19.142555">

      <code code=" 169069000" 

        codeSystem="2.16.840.1.113883.6.96"

        displayName="CT chest"/>
    </observation>

  </entryRelationship>
</observation>
	This pattern uses the SNOMED CT finding-method to qualify a finding concept, indicating that the finding was determined via CT chest. To relate the finding to the actual CT scan being observed, the example uses an act relationship of type "SUBJ", with blocked context conduction.




<editorNote>Validate that finding-method is "CT chest". Alternatively, finding-method might be "inspection". Unclear how Imaging interpretation (observable entity), SCTID 282290005, would be used. </editorNote>

PATTERN FOUR: Source is cognitive process.

Figure 9. Source is cognitive process

	<observation classCode="OBS" moodCode="EVN">
  <code code="25064002"

    codeSystem="2.16.840.1.113883.6.96"

    displayName="Headache">

    <qualifier>

      <name code="xxx" displayName="FINDING-METHOD"/>

      <value code="39154008" displayName="Clinical dx"/>

    </qualifier>

  </code>

  <text>Diagnosis of Headache</text>

  <statusCode code="completed"/>

</observation>
	Cognitive processes are represented as procedures, which can be used to qualify a SNOMED CT clinical finding using the finding-method attribute.


<editorNote>Will need to work with SNOMED CT Concept Model Working Group to clarify the value of finding-method. Should some of the diagnosis type qualifier (SCTID 106229004) values be moved into the procedure hierarchy?</editorNote>

DM  - why not use HL7 concept descriptor?

Discussion – questions to Stan Huff’s approach.

DR -  recommended move up a layer and agree on rules. - If there are two options, then  need to provide clear examples to explain the constraints for each. Follow semantic principles.

DM – SNOMED solution – if you are dealing with a finding you don’t record a value, vs a procedure hierarchy which takes values.

BD -  there is two patterns. Need guiding principles for determining which pattern you use. As we discuss need to iteratively enhance the guiding principles this may provide a way forward. (NB both patterns are transformable).

JC  - suggested principle: SNOMED must enforce that alternative solutions are truly interchangeable. But definitions of finding and observable entity don’t help this at present. It is a bad idea to say that ‘procedure code’ is allowable. Proposed that measurable procedure be removed. Opposed.

MS – do these four patterns say the same thing , if so pick one. BD said the goal should be to allow those patterns that transform. It would be impractical to not accommodate legacy patterns.

MS - if they are truly convertible, anyone using these will have to do the conversion. DM problem is they are not truly convertible. Whose responsibility is it to get the message into one pattern?

DR - IHE seeks to eliminate optionality, wants to pick which of the 4 patterns we are going to use in the implementation guide.

DM – feels the IHE document is a good example of how not to do things. You want the structure to be the same irrespective of the terminology used, therefore this rules out semantic interoperability. DR – did not agree.

DR – agreed with DM comments on the IHE, but it gives us the opportunity to constrain what we have and achieve 2/3rds interoperability.

Discussion of the criteria (principles) developed by Stan Huff, with a view to being able to apply them to each of the four patterns.

Requirements an criteria that can be used to weigh various representations:

1. Application of the guidance is understandable and can be applied reproducible and consistently by different implementers to the same class of clinical data.

2. The guidance should be convertible to a formal computable model.

3. Instances that confirm to the guidance can be easily transformed into any of the other representations, including to local models used in EHRS;

a. Can be tested for equivalence to alternative representations.

4. Unambiguous meaning. I.e. not unorganised or unnamed collections of codes.

5. Leads to consistent reuse in many contexts (problem, list, family history, chief complaint, medical history, documentation of findings and final diagnosis etc)

6. Model does not lead to a combinatorial explosion of pre-coordinated concepts: 

a. For example, the model should not require the creation of the cross product of “Allergic to” and all drugs and substances.

7. Can be used with current practice and implementations and allows migration to best practices.

8. Tractable tooling data manipulation requirements.*

a. We can confirm with tools that an instance conforms to the model.

The solution to this should allow text to be converted (DR comments).

Adjourned. To spend next 30 minutes trying to resolve codes split (so the SIG can then apply the above criteria against each option and eliminate then move on.

Friday 16 Sept Q3

Codes split continued
[include Bob Dolan’s edits to Patterns per those projected at the meeting]

Pattern 1 – code and value. DM - ‘No brainer’. Meets criteria. 

Pattern 2 - code only. Does not conflict with criteria. Motion called (does this satisfy the criteria). Voted:  For: 19, Abstention: 4; Against: 0

Pattern 3 –in value no code.

BD we need to say what rules we are going to say what is in or out.

1. Lets not introduce new variability

2. Recognise the existing rule that says if there is a definition  in the Rim and in SNOMED then we should be using these.

CB suggested this breaks Rule 5. Motion: 

Concerned expressed at the proposed use by IHE.

Pattern 4 – code, with nested observations with some sort of ActRelationships (not a practical solution)
Discussion on IHE paper - where they are using nested observations.

DM advocated we not allow the nested observation approach.

Discussion postponed to Q4.

Assessment Scales

Davera Gabriell

There are four common patterns for Source of Information; Allergies and Adverse Events; Assessment Scales, and Observations, Conditions, Diagnoses, and Problems. The aim is to try to define the common components to these patterns.

Example of Apgar Scale.

BD  there is nothing unique about assessments scales, you are still need an observable entity and  a value.

 See extract from draft:

“An assessment scale is a collection of observations that together yield a summary evaluation of a particular condition. Examples include the Braden Scale (used for assessing pressure ulcer risk), APACHE Score (used for predicting mortality in critically ill patients), Mini-Mental Status Exam (used to assess cognitive function), and APGAR Score (used to assess the health of a newborn). 

All assessment scales share certain features, which are described here as part of a recommended pattern:

1. Assessment scales have a code for the scale itself, drawn from the SNOMED CT Assessment scale, SCTID 273249006, hierarchy (e.g. APGAR Score, SCTID 1111111).

2. Assessment scales have one or more aggregate observations that provide an overall score to the scale (e.g. Total APGAR score, SCTID 249228009; APGAR at 1 minute; SCTID 169895004). These observations are also expressed as described above (see ‎3.1.2.1 Acceptable patterns for Observation code/value), and may need to be exchanged in one or more of the defined patterns.

3. Assessment scales have a number of component observations (e.g. APGAR respiratory effort score, SCTID 249224006; APGAR muscle tone score, SCTID 249225007).

4. Component observations are expressed as described above (see ‎3.1.2.1 Acceptable patterns for Observation code/value). Depending on use case, a given finding may need to be communicated with one or more of the defined patterns.”

BD – the assessment scale itself becomes the Act itself. The aggregate score becomes the value. Use Derivation expression to contextualise the point in time when the scales observations were made – this uses an ActRelationship (entry used in illustration). These are nested observations.

Sometimes the aggregate observations  can be included in a different pattern.

SH - The aggregate score is two things. One is an ordinal concept, the other  is a symbol that means something.

Two ways to do this. Outside of SNOMED use a coding system (an OID). Would require registration of each item OID created. !! Alternative is use the SNOMED code.

Discussion on these approaches. Is this an observation or a finding.

[include Bob Dolan’s edits to Patterns per those projected at the meeting]
CB – concern the use of ordinal code.

WG – need to look at this data type so we can do arithmetic. So need an integer as a minimal. 

SH - have registered scale and sub components.

CP – concern at trying to simply these concepts too much. 

AP – if you do want to independently retrieve information about muscle tone then you do need to code each component. Therefore there is no adequate data type to cope with these. To say that these things have an ordinal but also finding meaning.

DM – at a SNOMED level we want to be able to express Apgar muscle tone score and the value. So a new data type allows a number and display name. Integer number and text which becomes a set. (This already exists.) 

Mike – feels it would be important for SNOMED to have  these scales.

WG – the actual use of the score is different to the way we have been discussing it. 

Craig – quantity with text is not sufficient, you want coded value.

SH – has a whole community who wants the coded value

Ken – if you have a particular value recorded in a particular context and you want to record all of this you need a pre-coordination code. But for all the concepts in all the scales that exist this will be a big burden so you will need to be able to have the way of being able to express them together – as well as a individual items. 

Break

Friday 16 Sept Q4

