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1. Introduction

1.1. Purpose of the guide

The purpose of this guide is to ensure that HL7 Version 3 standards achieve their stated goal of semantic interoperability when used to communicate clinical information that is represented using concepts from SNOMED Clinical Terms® (SNOMED CT). 

1.2. Overview
The guide has been developed by the HL7 TermInfo Project (a project of the Vocabulary Technical Committee).  The guide is the result of a consensus process involving a wide range of interested parties. 

· The HL7 Project of Clinical Statement Project and the various Technical Committees contributing to that project.

· The SNOMED International Concept Model Working Group.

· Vendors and providers actively implementing HL7 Version 3 with SNOMED CT.

· NHS Connecting for Health in the United Kingdom.
The guide takes account of: 

· The SNOMED CT Concept Model including those elements concerned with the representation of context. 

· The structure and semantics of the HL7 Reference Information Model (RIM). 

1.3. Scope

The scope of this implementation guide is to provide guidance for the use of SNOMED CT in the HL7 V3 Clinical Statement model. The intent is to guide implementers in the construction of instances. 
To the extent that other HL7 V3 models share features with the Clinical Statement model, it will be possible to extrapolate these recommendations to other situations.

While other code systems (such as LOINC or ICD9) may be required or even preferable in some situations, these situations are outside the scope of this guide.  Where a particular constraint profile requires the use of other code systems, that profile should complement and not contradict recommendations stated here.
1.4. Background

1.4.1. Semantic interoperability of clinical information

One of the primary goals of HL7 Version 3 is to deliver standards that enable semantic interoperability. Semantic interoperability is a step beyond the exchange of information between different applications that was demonstrated by earlier versions of HL7. The additional requirement is that a receiving application should be able to retrieve and process communicated information, in the same way that it is able to retrieve and process information that originated within that application. To meet this requirement the meaning of the information communicated must be represented in an agreed, consistent and adequately expressive form.

Clinical information is information that is entered and used primarily for clinical purposes. The clinical purposes for which information may be used include care of the individual patient and support to populations care. In both cases there are requirements for selective retrieval of information that is fundamental complex. This complexity is apparent both in the range of clinical concepts that need to be expressed and the relationships between instances of these concepts.

Delivering semantic interoperability in this field presents a challenge for traditional methods of data processing and exchange. Addressing this challenge requires an agreed way to represent reusable clinical concepts and a way express instances of those concepts within a standard clinical record, document or other communication.

1.4.2. Reference Information Model

The HL7 Version 3 Reference Information Model (RIM) provides an abstract model for representing health related information. The RIM comprises classes which include sets of attributes and which are associated with one another by relationships.

The RIM specifies a common model for representing actions or events (Acts) and the relationships between them (ActRelationships). It also specifies a way to represent information about people, animals, organizations and things (Entities), the roles these entities play (Roles) and the ways in which these roles are involved in different action or events (Participations).

Documentation of RIM classes, attributes and relationships and the vocabulary domains specified for particular coded attributes provide standard ways to represent particular kinds of information.  The RIM specifies particular internal vocabularies for some structurally essential coded attributes but is designed to enable use of external terminologies to encode detailed clinical information.

1.4.3. Clinical Statements

The RIM is an abstract model and leaves many degrees of freedom with regard to representing a specific item of clinical information. The HL7 Clinical Statement project is developing and maintaining a more refined model for representing discrete instances of clinical information and the context within which they are recorded.

The HL7 Clinical Statement pattern is a refinement of the RIM, which provides a consistent structural approach to representation of clinical information across a range of different domains. However, neither the RIM nor the Clinical Statement pattern place any limits on the level of clinical detail that may be expressed in a structured form. At the least structured extreme, an HL7 CDA Level 1 document may express an entire encounter as text with presentational markup, without any coded clinical information. An intermediate level of structure might be applied when communicating a clinical summary with each diagnosis and operative procedure represented as a separated code statement.  Requirements for more comprehensive communication of electronic health records can be met by using the Clinical Statement pattern to fully structure and encode each individual finding and/or to each step in a procedure.
The Clinical Statement pattern is the common foundation for the CDA Entries in HL7 Clinical Document Architecture release 2 and for the clinical information content of HL7 Care Provision messages. Details of the Clinical Statement pattern
 can be found in the current HL7 Ballot Pack (following the ballot pack menu to "Domains/Common Domains/Clinical Statement Pattern").
Even within the constraints of the Clinical Statement pattern, similar clinical information can be represented in different ways. One key variable is the nature of the code system chosen to represent the primary semantics of each statement. The other key variable is the way in which overlaps and gaps between the expressiveness of the information model (clinical statement) and the chosen terminology are dealt with.


1.4.4. Coding and terminologies

The scope of clinical information is very broad and this, together with the need to express similar concepts at different levels of detail (granularity), results in a requirement to support a huge number concepts and to recognize the relationships between them. 
Several candidate terminologies have been identified at national and international levels. HL7 does not endorse or recommend a particular clinical terminology. However, HL7 is seeking to address the issues raised by combining particular widely-used terminologies with HL7 standards. 
The guide focuses on the issues posed by using SNOMED Clinical Terms® (SNOMED CT) with HL7 clinical statements. It includes specific advice on how to specify communications that use SNOMED CT to provide the primary source of clinical meaning in each clinical statement.

Although this guide is specifically concerned with SNOMED CT, it is likely that similar issues will be encountered when considering the use of other code systems within HL7 clinical statements. Therefore some of the advice related to general approaches to gaps and overlaps is more widely applicable.
1.4.5. SNOMED CT
SNOMED CT is a clinical terminology which covers a broad scope of clinical concepts to a considerable level of detail. It is one of the external terminologies that can and will be used in HL7 Version 3 communication. SNOMED CT has "reference terminology features" that include:

· Logical definitions - concepts are defined by relationships between them

· E.g. SNOMED CT defines "appendectomy" as a kind of "procedure" with "method" = "excision" and "procedure site" = "appendix". 

· Post-coordination - concepts can be refined (or qualified) to represent more precise meanings. "post-coordinated expression" 

· E.g. the concept "fracture of femur" has "finding site" = "bone structure of femur" and this can be refined to "neck of left femur" (or any other specific femoral bone site).

· Context model – concepts can be placed in defined or refined in specific contexts related to subject (e.g. subject of record, family member, disease contact, etc.), time, finding (e.g. unknown, present, absent, goal, expectation, risk, etc.) or procedure (e.g. not done, not to be done, planned, requested, etc)

These features mean that a single SNOMED CT concept may represent a meaning that the RIM is able to represent using a combination of attributes or classes. Post-coordinated SNOMED CT expressions can be accommodated within the HL7 Concept Description data type. Post-coordination adds flexibility to the range and detail of meanings that can be represented but it also results in several ways of representing the same meaning. Comparability between alternative SNOMED CT expressions is possible by applying "canonical" transformations that make use of the logical definitions of concepts.
1.4.6. Guidance
The guide identifies gaps between these models and areas in which they overlap. It provides coherent guidance on how these gaps can be bridged and the overlaps managed to meet the common goal of semantic interoperability.

The guide identifies options for use of SNOMED CT concepts, in both pre and post-coordinated forms in various attributes of HL7 RIM classes. The primary focus is on the RIM class clones used in the HL7 Clinical Statement pattern. However, the general principles of the advice are also applicable to many RIM class clones used in other constrained information models as that form part of HL7 specifications and standards. 

In some situations, the features of HL7 Version 3 and SNOMED CT dictate a single way to utilize these two models together. Where this is true the guide contains a single recommended approach and in some cases this may be regarded as normative, based on referenced pre-existing standards.

In other situations, there are several possible ways to combine HL7 and SNOMED CT to resolve a gap or overlap. In these cases, the advantages and disadvantages of each option are evaluated. The guide explicitly recommends against approaches only where there is a consensus that it has a disproportionate balance of disadvantages and is unlikely to deliver semantic interoperability. As a result the guide contains advice on several alternative resolutions for some of the issues raised. Where more than one approach appears to be viable, advice is included on transformation between alternative representations of similar information.
1.5. Requirements and Criteria

<editorNote>Author: Stan Huff</editorNote>
The intent of this section is to describe the requirements and criteria used to weigh various instance representations in order to arrive at the recommendations in this specification.

As discussed above, there are situations where there are several possible ways to combine HL7 and SNOMED CT to resolve a gap or overlap. In these cases, the advantages and disadvantages of each option are evaluated using the criteria stated here. The guide explicitly recommends against approaches only where there is a consensus that it has a disproportionate balance of disadvantages and is unlikely to deliver semantic interoperability. As a result the guide contains advice on several alternative resolutions for some of the issues raised. 
1. Understandable, Reproducible, Useful: Recommendations in this guide must be widely understandable by implementers wishing to use SNOMED CT in HL7 V3. The recommendations must be able to applied consistently. Recommendations cover common scenarios, and may not cover every uncommon case of SNOMED/HL7 overlap.

2. Transformable into a common "Model of Meaning": All recommended instance representations can be converted into a single canonical form (also referred to as the "model of meaning")
. 
a. Where this implementation guide supports multiple representations of the same meaning, they are all transformable to one another and/or into a single model of meaning.
b. The exact representation of data, precisely as it was captured in the application of origin (also referred to as the "model of use"), will only be supported as a recommendation if the representation is transformable into a common model of meaning. 
c. Leads to consistent reuse in many contexts (problem list, family history, chief complaint, medical history, documentation of findings, final diagnosis, etc.)
3. Practical: Tractable tooling/data manipulation requirements

a. We can confirm with tools that an instance conforms to the recommendations.
b. Existing tools and applications, either in their current form or with reasonable enhancements, can produce the recommended instances.

c. Model does not require a combinatorial explosion of pre-coordinated concepts. For example, the model should not require the creation of the cross product of "Allergic to" and all drugs and substances
4. Not superfluous: Where more than one approach appears to be viable, and equal in other respects except that one has been implemented and the other hasn't, we recommend for the former and against the latter. Optionality is restricted where possible.
2. Principles and Guidelines

2.1. SNOMED CT vocabulary domain constraints

<editorNote>Author: Ed Cheetham</editorNote>
2.1.1. Introduction

This section proposes a family of schemas to specify the value sets for relevant coded attributes in the Clinical Statement Message Pattern (CSMP) for messages developed using SNOMED CT as the Code System, as well as proposing a set of coarse-grained (‘universal’) constraints for the value sets themselves. The suggested mechanism draws on a blend of features of SNOMED CT and HL7, with the implementation technology taken from the SNOMED CT subset mechanism and canonical form transformation rules.

The value set specifications (Content specifications) provided are to be regarded as ‘universal’ – that is, they define the coarsest-grained SNOMED CT content recommended as suitable as a value set for each Class.Attribute considered, and the intention is that specifications could further constrained for refined model designs. In order to achieve this latter goal their representation is more complex than might have been anticipated, reliant on both the SNOMED CT Subset Mechanism and Canonical Form Transformation Rules for value set specification and testing.

2.1.2. Requirements

The requirements identified are as follows:

· Specify component value sets from SNOMED CT content for relevant attributes presented in the CSMP Act Choice box and Entity Choice Boxes

· Do so in a way that optimally uses already published ‘standards’, notably:

· SNOMED CT core tables

· SNOMED CT subset mechanisms

· HL7 CTS specification

· Specify value sets in a way that is consistent with current guidance on Post-coordination in SNOMED CT, including the use of the ‘context wrapper’.

2.1.3. Scope

This chapter will not provide a mechanism for specifying all possible patterns and combinations of SNOMED CT-based vocabulary usage in HL7 messaging, however it should be able to cover many frequently-used patterns. The following identified restrictions on and features of scope are offered.
Inter-attribute bindings

No mechanism exists in the current formalism of HL7 to constrain the attribute value sets conditionally on values used in other attributes. Although such a binding is desirable, this section does not add a mechanism to achieve this, instead narrative and occasional tabular bindings are used:

Narrative bindings example:
In an Act.Observation, the .code and .value value sets are conditionally bound, such that when .code is equivalent to a SNOMED CT ‘clinical finding’, .value should be NULL, whilst when .code is equivalent to a SNOMED CT ‘observable entity’ or ‘measurement procedure’, .value must contain a value. Here narrative sections need to be included as annotations to the formal specification.

Tabular bindings example:
In several Act classes there is a need for a binding between Act.moodCode and the SNOMED CT ‘findings’ or ‘procedure context’ value. In these cases reference is made to tables elsewhere in the paper (e.g. the Act.moodCode/SNOMED CT context binding tables); likewise bindings between increasingly refined classCodes can be bound to appropriate Entity.code values in a tabular form.
Use of the SNOMED CT subset mechanism

The SNOMED CT  Subset Mechanism (e.g. see Appendix 1) is offered as one suitable candidate formalism for representing the complex value sets for SNOMED CT in HL7 messages. This may not be the ‘best’ formalism, but is offered in the absence of an alternative. The Subsets of most general utility for ‘SNOMED CT in HL7’ specification are Realm and Context Concept Subsets. It should be noted that mechanisms for specifying particular ‘Terms’ for recording and communication purposes could be a frequent requirement, and therefore specifications akin to Description Subsets will also be desirable. Whilst (because of SNOMED CT Core Table design) it is theoretically possible to infer Concept Subsets from Description Subsets, it is recommended that both a Concept and a Description Subset are specified where ‘Term’ constraints are required.
Translations

It is the assumption of this chapter that any value set specifications produced can be used to constrain, or be tested against, any coded content where the codeSystem is specified as SNOMED CT. This may therefore occur where SNOMED CT is the ‘translated from…’ codeSystem (e.g. to ICD – not defending this but I know it takes place) or where SNOMED CT is the ‘translated to…’ codeSystem (e.g. from the NHS Read Codes).

Non-current content

Whilst it is a reasonable constraint that new record entries should not be made using inactive SNOMED CT Concepts, it is possible that communications will be made containing content that was active at the time the original record entry was made, and have subsequently been rendered inactive. In these cases, if it can be demonstrated that the inactive concept has an appropriate historical relationship to a valid active Concept, then it should be valid for communication. For example, if the Concept 274638001 Asthenia (now inactive but previously active) was encountered, it should be possible to identify the ‘SAME AS’ relationship to the active 13791008 Asthenia concept, and test this latter (active) concept for suitability.

2.1.4. Schematic proposal

For a fuller justification to the proposal shown please see Appendix 2. Consistent with this, an extensible notation for SNOMED CT value set where post-coordination is taking place, specifications needs to be of the following general forms:

2.1.4.1. Pattern 1: Primitive ‘value-only’ concepts:

These may be specified by reference to individual SNOMED CT ConceptIds. Explicit value sets could either be represented as sets of ConceptIds (with version information held elsewhere) or as a SNOMED CT Subset referencing these Concepts. For example, ‘organisms’ could be specified as:

1. A list of organism ConceptIds { 39866004, 36272005,…}

2. A SNOMED CT Concept Subset that references the relevant ConceptIds explicitly.

3. An implicit notation in HL7 of <= 410607006  Organism (organism)

4. A SNOMED CT Concept Subset definition file that references the relevant conceptId(s) implicitly, of the form:

Base clause=”Include 410607006  Organism (organism) and all appropriate
 subtypes”.

OR logic between subsumption nodes can be handled within the same clause, even if the nodes come from different high level chapters of SNOMED CT.

To maintain consistency with the other patterns, and to provide access to the version and history mechanisms, option 4 is the preferable notation.

Top-level value-only concepts are:

105590001 Substance (substance)
254291000 Staging and scales (staging scale)
48176007 Social context (social concept)
362981000 Qualifier value (qualifier value)
260787004 Physical object (physical object)
78621006 Physical force (physical force)
410607006 Organism (organism)
272379006 Events (event)
308916002 Environments and geographical locations (environment / location)

2.1.4.2. Pattern 2: ‘Potentially fully-defined’ concepts that are not directly wrapped in the  ‘context wrapper’ as part of the canonical transformation

These can only be specified as implicit (definitional) SNOMED CT Subsets of the following form:

‘Following canonical transformation, valid Expressions will be specified by:

Base clause=”Include the proximal primitive supertype(s) of the most abstract concept(s) required, and all appropriate subtypes)” AND:
For each Attribute.Name=Attribute.Value ((1 to n)) in the canonical definitions of the concept(s) in the base clause, a set of Sub-clauses (related by AND logic) that state:


Sub-clause 1=

”Of these Concepts, include only those whose Attribute 1 has values that are subtypes of Value 1”

AND Sub-clause 2=

”Of these Concepts, include only those whose Attribute 2 has values that are subtypes of Value 2”

AND Sub-clause n=

”Of these Concepts, include only those whose Attribute n has values that are subtypes of Value n”’

For many (otherwise un-modelled) abstract concepts this form will be the same as a primitive ‘value-only’ subset, but as the vocabulary domains become more refined, more sub-clauses will be included. Note, where Values are themselves ‘potentially fully-defined’ Concepts (e.g. Procedures as values for ‘Specimen Procedure’ attributes) non-context-wrapping canonical transformation will also have been applied at this level.

Where subsumption nodes in the base clause are from differing ‘top-level’ categories (that is, are from differing parts of the SNOMED CT definitional model), differing base clauses should be used (related by OR logic). Otherwise, for example, if both ‘Specimen’ and ‘Pharmaceutical / biologic product’ Concepts are included in the same Base Clause, value set valid ‘Specimen’ Concepts might be tested for suitability against Attribute=Value pairs that should only apply to ‘Pharmaceutical / biologic product’ concepts.

<ed> need similar rule for non-overlapping role grouped attribute=values where prox prims are common </ed> 
Top-level concepts of this sort are:

123037004 Body structure (body structure)
373873005 Pharmaceutical / biologic product (product)
123038009 Specimen (specimen)

2.1.4.3. Pattern 3: ‘Potentially fully-defined’ concepts that are directly/already wrapped in the ‘context wrapper’ as part of the canonical transformation

These can only be specified as implicit (definitional) SNOMED CT Subsets of the following form:

‘Following canonical transformation, valid Expressions will be specified by:

(for concepts behaving as findings):

Base clause=”Include 243796009 Context-dependent categories (context-dependent category), and all appropriate subtypes)” AND:
A set of Sub-clauses (related by AND logic) that state:


Sub-clause 1=

” Of these Concepts, include only those whose Associated finding has a Value that is specified in the Focus Subset (see below)”

AND Sub-clause 2=

” Of these Concepts, If specified in relevant parts of the information model, include only those whose Findings Context has Values that are subtypes of those specified according to the table of Act.moodCode=Finding Context mapping table”

AND Sub-clause 3=

” Of these Concepts, If specified in relevant parts of the information model, include only those whose Temporal context has Values that are subtypes of those specified according to the table of Act.moodCode=Finding Context mapping table”

AND Sub-clause 4=

” Of these Concepts, If specified in relevant parts of the information model, include only those whose Subject Relationship Context is determined by relevant Participations
”’

Focus Subset. The intention of a Focus subset would be to allow the specification of detailed Finding or Procedure Context targets, and would take the general form of the non-directly wrapped potentially defined clause structure. This is due to a limitation in the nesting capabilities of single subsets. This would allow the following to be specified:

‘Following canonical transformation, valid Expressions will be specified by:

Base clause=”Include Context-dependent categories & subtypes AND


Sub-clause 1=

“Associated finding = Focus Subset (where focus subset =

Focus Base clause=”=”Include the proximal primitive supertype(s) of the most abstract concept(s) [behaving as findings] required, and all appropriate subtypes)” AND:
For each Attribute.Name=Attribute.Value ((1 to n)) in the canonical definitions of the concept(s) in the base clause, a set of Sub-clauses (related by AND logic) that state:





Sub-clause 1=

”Of these Concepts, include only those whose Attribute 1 has values that are subtypes of Value 1”

AND Sub-clause 2=…)”


AND


Sub-clause 2=
“If specified in relevant parts of the information model, include only those whose Findings Context has Values that are subtypes of those specified according to the table of Act.moodCode=Finding Context mapping table”
AND

…”

Note, where Values in the Sub-clauses of the ‘Focus Subset Clause’ are themselves ‘potentially fully-defined’ Concepts (e.g. ‘Body structures’ as values for ‘Procedure site’ attributes) non-context-wrapping canonical transformation will also have been applied at this level. Indeed, further levels of nested subsets may be required for deeply nested canonical expressions.

Where subsumption nodes in the Base Clause or Focus Subset clauses are from differing ‘top-level’ categories (that is, are from differing parts of the SNOMED CT definitional model), differing base clauses should be used (related by OR logic). Otherwise, for example, if both ‘findings’ and ‘procedures’ are specified, distinct base clauses are needed to prevent the inappropriate testing for suitable ‘Procedure context’ applied to ‘Context-dependent findings’.

<ed> need similar rule for non-overlapping role grouped attribute=values where prox prims are common </ed> 
Top-level concepts of this sort are:

404684003 Clinical finding (finding)
71388002 Procedure (procedure)
363787002 Observable entity (observable entity)

The majority of .code specifications offered in Content specifications use this latter form (pattern 3), although examples of pattern 1 are seen in Entity.code specifications.
2.1.5. Content proposal – CSMP Class-by-class specification
2.1.5.1. Nature of the specifications

Each specification is offered in the following general form:

· Class Name

· Relevant Class.Attribute Name

· for each relevant Class.Attribute

· Vocabulary domain narrative description 

· Simple subsumption specification (and critique)

· Formal Subset-based specification

· It should be noted that although these are described as ‘formal subset-based specifications’ they are documented here as sets of instruction clauses that can be turned into SNOMED Ct Subset specifications by appropriate Subset generating applications 

· Inter-attribute binding instructions

2.1.5.2. Class and attribute level influences on specifications

classCode influences

A limited number of classCode influences on value set specifications are offered – notably in the Entity class. 
moodCode influences

Since the suggested notation for all SNOMED CT ‘findings and procedures’ value sets is ‘wrapped’ in the SNOMED CT context wrapper, and indeed the context wrapper is needed to communicate negation & uncertainty in message designs where SNOMED CT is the only permitted code system, it is required that the moodCode value used in the specification influences the allowable relevant values in the Subset specification.
statusCode influences

As indicated elsewhere (Section 2.2.3.5), for a dynamic messaging model, Act.statusCode does not influence SNOMED CT context attribute values.

2.1.5.3. Content specifications

Observation

	Class name:

Act.Observation
	Class code:

	Attribute Name:

Observation.code

	Narrative description of vocabulary domain:

The recognizing and noting of information about the subject. Observations often involve measurement or other elaborate methods of investigation, but may also be simply assertive statements.

	Simple representation:
<= 404684003 Clinical finding (finding) [.value must be NULL] OR (122869004 Measurement procedure (procedure) OR 363787002 Observable entity (observable entity)’ [.value must NOT BE NULL]) OR 413350009 Context-dependent finding (context-dependent category)
	Critique:

Unable to specify the .value binding where .code is <= 413350009 Context-dependent finding (context-dependent category); Otherwise suitable at this abstraction, but would soon become un-specifiable for more refined domains and value sets

	Formal specification (preferred option):
Pattern 3 notation – 

‘Following canonical transformation, valid Expressions will be specified by:

Base clause1=”Include 243796009 Context-dependent categories (context-dependent category), and all appropriate subtypes)” AND:
A set of Sub-clauses (related by AND logic) that state:


Sub-clause 1=

” Of these Concepts, include only those whose Associated finding has a Value that is specified in the Focus Subset”

AND Sub-clause 2=

” Of these Concepts, If specified in relevant parts of the information model, include only those whose Findings Context has Values that are subtypes of those specified according to the table of Act.moodCode=Finding Context mapping table”

AND Sub-clause 3=

” Of these Concepts, If specified in relevant parts of the information model, include only those whose Temporal context has Values that are subtypes of those specified according to the table of Act.moodCode=Finding Context mapping table”

AND Sub-clause 4=

” Of these Concepts, If specified in relevant parts of the information model, include only those whose Subject Relationship Context is determined by relevant Participations”

            Where

            Focus Subset is specified as 404684003 Clinical finding (finding)
OR

Base clause2=as for Base clause1
            Where

            Focus Subset is specified as 122869004 Measurement procedure (procedure)
OR

Base clause3=as for Base clause1
            Where

            Focus Subset is specified as 363787002 Observable entity (observable entity)’

	Inter-Attribute instructions:

.moodCode: Binding between .moodCode and Findings Context as specified in the Table relating Act.moodCode to SNOMED CT Finding Context

.value: (1) where Focus Subset is specified as 122869004 Measurement procedure (procedure) OR 363787002 Observable entity (observable entity) .value IS NOT NULL; (2) where Focus Subset is specified as 404684003 Clinical finding (finding) .value IS NULL


Procedure

	Class name:

Act.Procedure
	Class code:

	Attribute Name:

Procedure.code

	Narrative description of vocabulary domain:

An Act whose immediate and primary outcome (post-condition) is the alteration of the physical condition of the subject; exemplars being the 

	Simple representation:
<= 71388002 Procedure (procedure) OR

363787002 Observable entity (observable entity) OR 129125009 Context-dependent procedure (context-dependent category)
	Critique:
Suitable at this abstract level, however becomes quickly un-specifiable for more refined domains and value sets

	Formal specification (preferred option):
Pattern 3 notation – 

‘Following canonical transformation, valid Expressions will be specified by:

Base clause1=”Include 243796009 Context-dependent categories (context-dependent category), and all appropriate subtypes)” AND:
A set of Sub-clauses (related by AND logic) that state:


Sub-clause 1=

” Of these Concepts, include only those whose Associated procedure has a Value that is specified in the Focus Subset”

AND Sub-clause 2=

” Of these Concepts, If specified in relevant parts of the information model, include only those whose Procedure Context has Values that are subtypes of those specified according to the table of Act.moodCode=Procedure Context mapping table”

AND Sub-clause 3=

” Of these Concepts, If specified in relevant parts of the information model, include only those whose Temporal context has Values that are subtypes of those specified according to the table of Act.moodCode=Procedure Context mapping table”

AND Sub-clause 4=

” Of these Concepts, If specified in relevant parts of the information model, include only those whose Subject Relationship Context is determined by relevant Participations”

            Where

            Focus Subset is specified as 71388002 Procedure (procedure)

OR

Base clause2=as for Base clause1
            Where

            Focus Subset is specified as 363787002 Observable entity (observable entity)’ 

	Inter-Attribute instructions:

.moodCode: Binding between .moodCode and Procedure Context as specified in the Table relating Act.moodCode to SNOMED CT Procedure Context 


Substance Administration

	Class name:

Act.SubstanceAdministration
	Class code:

	Attribute Name:

SubstanceAdministration.code

	Narrative description of vocabulary domain:

Introducing or otherwise applying a substance to the subject

	Simple representation:
<= 225426007 Administration of therapeutic substance (procedure)
	Critique:

Will not cater for context-wrapped Expressions

	Formal specification (preferred option):
Pattern 3 notation – 

‘Following canonical transformation, valid Expressions will be specified by:

Base clause1=”Include 243796009 Context-dependent categories (context-dependent category), and all appropriate subtypes)” AND:
A set of Sub-clauses (related by AND logic) that state:


Sub-clause 1=

” Of these Concepts, include only those whose Associated procedure has a Value that is specified in the Focus Subset”

AND Sub-clause 2=

” Of these Concepts, If specified in relevant parts of the information model, include only those whose Procedure Context has Values that are subtypes of those specified according to the table of Act.moodCode=Procedure Context mapping table”

AND Sub-clause 3=

” Of these Concepts, If specified in relevant parts of the information model, include only those whose Temporal context has Values that are subtypes of those specified according to the table of Act.moodCode=Procedure Context mapping table”

AND Sub-clause 4=

” Of these Concepts, If specified in relevant parts of the information model, include only those whose Subject Relationship Context is determined by relevant Participations”

            Where

            Focus Subset is specified as 225426007 Administration of therapeutic substance (procedure)’

	Inter-Attribute instructions:

.moodCode: Binding between .moodCode and Procedure Context as specified in the Table relating Act.moodCode to SNOMED CT Procedure Context


Supply

	Class name:

Act.Supply
	Class code:

	Attribute Name:

Supply.code

	Narrative description of vocabulary domain:

The provision of a material by one entity to another

	Simple representation:
<= NO SUITABLE CODE EXISTS, but would be XXX Supply of therapeutic substance (procedure)
	Critique:

Will not cater for context-wrapped Expressions

	Formal specification (preferred option):
Pattern 3 notation – 

‘Following canonical transformation, valid Expressions will be specified by:

Base clause1=”Include 243796009 Context-dependent categories (context-dependent category), and all appropriate subtypes)” AND:
A set of Sub-clauses (related by AND logic) that state:


Sub-clause 1=

” Of these Concepts, include only those whose Associated procedure has a Value that is specified in the Focus Subset”

AND Sub-clause 2=

” Of these Concepts, If specified in relevant parts of the information model, include only those whose Procedure Context has Values that are subtypes of those specified according to the table of Act.moodCode=Procedure Context mapping table”

AND Sub-clause 3=

” Of these Concepts, If specified in relevant parts of the information model, include only those whose Temporal context has Values that are subtypes of those specified according to the table of Act.moodCode=Procedure Context mapping table”

AND Sub-clause 4=

” Of these Concepts, If specified in relevant parts of the information model, include only those whose Subject Relationship Context is determined by relevant Participations”

            Where

            Focus Subset is specified as XXX Supply of therapeutic substance (procedure)’

	Inter-Attribute instructions:

.moodCode: Binding between .moodCode and Procedure Context as specified in the Table relating Act.moodCode to SNOMED CT Procedure Context


Organiser

	Class name:

Act.Organiser
	Class code:
ORGANIZER

	Attribute Name:

Organiser.code

	Narrative description of vocabulary domain:

Record section headings

	Simple representation:
<= NEW CODE for Jan 2006 Record Artifact (record artifact)
	Critique:

Form suitable (primitives in value set)

	Formal specification (preferred option):
Pattern 1 notation – 

Base clause= Include NEW CODE for Jan 2006 Record Artifact (record artifact) and all appropriate subtypes’

	Inter-Attribute instructions:


Entity

Whilst not impossible, it is perhaps confusing to try and specify a suitable SNOMED CT value set the most abstract Entity class (‘A physical thing, group of physical things or an organization…’), so instead a more specialised Entity is offered:
	Class name:

Entity
	Class code:
ANM

	Attribute Name:

Entity.code

	Narrative description of vocabulary domain:

An organism or complex animal, alive or not.

	Simple representation:
<= 410607006 Organism (organism)
	Critique:

Form suitable (primitives in value set)

	Formal specification (preferred option):
Pattern 1 notation – 

Base clause= Include NEW CODE 410607006 Organism (organism)and all appropriate subtypes’


2.1.6. Version information

<editor note > still need to include section suggesting best practice for version control; will need reconciling with outcome of OID discussions </editor note>

2.2. Overlap of RIM and SNOMED CT semantics

2.2.1. Introduction

When used together SNOMED CT and HL7 often offer multiple possible approaches to representing the same clinical information. This need not be a problem where clear rules can be specified that enable transformation between alternative forms. However, unambiguous interpretation and thus reliable transformation depends on understanding the semantics of both the RIM and HL7 and guidelines to manage areas of overlap or apparent conflict.

2.2.2. General options for dealing with potential overlaps

2.2.2.1. Classification of options
Table 1 considers the interplay between three rules (required, optional and prohibited) that might in theory be applied to use of HL7 and SNOMED CT representation in each case where there is an overlap. For each optional rule two potential instances are considered – presence and absence of the optional element. The intersection of the rules and instances result in a total of sixteen potential cases. In half these cases there is no difficulty because there is no actual overlap. The remaining cases create either a requirement to manage duplication or some a requirement to enforce a prohibition imposed by the relevant rule. 
The general issues related to different types of prohibition or duplicate management are considered below. These general considerations are then applied to specific areas of overlap.

Table 1. General approach to options for dealing with overlaps

	
	SR - Require SCT representation
	SO – Optional allow SCT representation
	SN - Prohibit SCT representation

	
	
	if present …
	if absent ...
	

	HR - Require HL7 representation
	Generate, validate and combine dual representations
	Generate HL7 representation (if not present)

Validate and combine dual representations
	No overlap
	Manage unconditional prohibition of SCT concept/expression

	HO - Optional HL7 representation
	Generate SCT representation (if not present)

Validate and combine dual representations
	Validate and combine dual representations
	
	Manage conditional prohibition of SCT concept/expression

	
	if present …
	
	
	
	

	
	if absent …
	No overlap
	No information

	HN - Prohibit HL7 representation
	Manage unconditional prohibition of HL7 attribute/structure
	Manage conditional prohibition of HL7 attribute/structure
	


2.2.2.2. Prohibiting overlapping HL7 representations

Any prohibition of an HL7 representation that overlaps with a SNOMED representation is unconditional if the corresponding SNOMED CT representation is required. However, if the SNOMED CT representation is optional, the prohibition is conditional and does not apply unless the SNOMED CT representation is present.
Some unconditional prohibitions may be sufficiently generalized to be modeled by excluding a particular attribute or association from the relevant model. If a prohibition is conditional, other constraints (e.g. a restricted vocabulary domain) or implementation guidelines (e.g. textual supporting material) may be more necessary.

Any prohibition needs to be expressed in a way that does not undermine support for any required communications of non-SNOMED CT encoded data. In most cases, the universal HL7v3 standards for a domain should support conditional prohibition. This allows some realms or communities to enforce prohibition, while allowing others to use alternative code systems.
2.2.2.3. Prohibiting overlapping SNOMED CT representations

Any prohibition of a SNOMED representation that overlaps with a HL7 representation is unconditional if the corresponding HL7 representation is required. However, if the HL7 representation is optional, the prohibition is conditional and does not apply unless the HL7 representation is present.

Prohibition of a SNOMED CT representation is fraught with difficulties. If a particular SNOMED CT concept is recorded in a sending system, prohibiting the inclusion of that expression in an HL7 message prevents faithful communication of original structured clinical information. A syntactic transformation of a SNOMED CT expression (e.g. use of the Concept Descriptor data type) presents no significant issues. It has been argued that disaggregating a SNOMED expression across multiple HL7 attributes (e.g. assigning SNOMED "procedure site" to the HL7 Procedure.bodySiteCode) is a similar kind of transformation. However, this presumes a one-to-one match between the semantics of the SNOMED CT concept and the specific HL7 attribute. SNOMED CT distinguishes more finely grained attributes than those present in the RIM (e.g. "procedure site – direct" and "procedure sit – indirect"). As the SNOMED CT Concept Model continues to evolves more of these distinct attributes are likely to be added increasing the information loss from transforms of this type.

A general prohibition of use of valid SNOMED CT concepts or expressions is likely to form an obstacle to communication rather than encouraging semantic interoperability. However, guidelines on specific topics within a domain may recommend use of HL7 representations rather than or in addition to SNOMED CT representations. These guidelines will be most effective if implemented in the design of data entry and storage rather than restricted by communication specifications.

2.2.2.4. Generating required representations

If either form of representation is required, any sending system that does not store that required representation must generate it to populate a valid message. In any case where a particular representation is required, clear mapping rules from the other representation are needed, unless the communicating applications also use the required representation for storage. 
2.2.2.5. Validating and combining dual representations

If SNOMED CT and HL7 representations of a similar characteristic may co-exist, there is a requirement for rules that determine how duplicate, refined and different meanings are validated or combined. Table 2 outlines the general types of rules that might be applied. The rules in this table form a framework for discussion of specific recommendations in the next section.

Table 2. Outline of possible management of dual representations

	Possible types of rule
	Examples
	Possibly applicable to (*see note)

	
	
	Duplicate
	Refinement
	Different

	Apply meaning ignoring repetition
	HL7="negative" & SCT="negative"
( Combined = "negative"
	(
	
	

	Apply more specific meaning (ignoring more general meaning)
	HL7=" intention" & SCT="request"
( Combined = "request"
	
	(
	

	Apply the HL7 representation as a combinatorial revision of the meaning of the SNOMED CT representation
	HL7="negative" & SCT="negative"
( Combined = "double negative" (i.e. affirmation).
	(
	
	

	
	HL7="intention" & SCT="request"
( Combined = "intention to request"
	
	(
	

	
	HL7="intention" & SCT="goal" 
( Combined = "intention to set a goal"
	
	
	(

	Apply both meanings independently
	HL7="hand" & SCT="foot" 
( Combined = "applies to both hand and foot"
	
	
	(

	Apply HL7 and ignore SCT
	HL7="hand" & SCT="foot" 
( Combined = "applies to hand"
	
	
	(

	Apply SCT and ignore HL7
	HL7="hand" & SCT="foot" 
( Combined = "applies to foot"
	
	
	(

	Treat as error
	HL7="hand" & SCT="foot" 
( Combined = ERROR
	
	
	(

	Note *:

Duplicate – the meanings of both the HL7 and SNOMED CT representations are identical

Refinement – the meaning of one of the two representations is a subtype of the meaning of the other representation

Different – the meaning of the two representations differs and neither meaning is a subtype of the other.


2.2.3. Attributes

2.2.3.1. Act.classCode

Definition: A code specifying the major type of Act that this Act-instance represents.

The HL7 classCode is as structural code with values drawn from an internal HL7 vocabulary. The differences between different classes and the way in which they overlap with the terminology model are discussed in Section 0.
2.2.3.2. Act.moodCode

Background

The HL7 Act.moodCode is defined as "a code distinguishing whether an Act is conceived of as a factual statement or in some other manner as a command, possibility, goal, etc".

The HL7 moodCode is as structural code with values drawn from an internal HL7 vocabulary. The values in this vocabulary partial overlap SNOMED CT representations of "finding context" and "procedure context".

SNOMED CT "finding context" can be applied to any "finding" concept. It indicates whether a finding present, absent, unknown, possible, probable, a goal, a risk, an expectation, etc. SNOMED CT specifies that "finding context" can also be applied to an "observable" concept or a "measurement procedure concept" if these concepts are associated with a value. Thus SNOMED CT finding context is applicable to a concept in an HL7 Observation class if that class is in "event" or "goal" mood but not to an Observation in "intention" mood.
SNOMED CT procedure context can be applied to any SNOMED CT "procedure" concept. It indicates whether a procedure has been done, is in progress, is planned to be done, has not been done, should not be done, etc. In SNOMED CT a "procedure" is something that is or can be done and the scope of this definition is substantially broader that that defined for the HL7 procedure class. Thus SNOMED CT "procedure context" can apply to a concept in almost any HL7 Act class specialization. This includes Observations in any "intention" mood because in this mood the "observable" or "measurement procedure" has no associated value.

Constraints and recommendations

Mood code is a mandatory component all HL7 Act classes. Therefore this HL7 representation is required irrespective of whether SNOMED CT context representations are used. 

SNOMED CT finding context and procedure context value hierarchies include more specific meanings than those associated with the Act.moodCode. Therefore, the SNOMED CT representation cannot be prohibited without resulting in loss of information. 

The SNOMED CT context model permits default context values to be applied, based on the surrounding information model. Therefore, inclusion of SNOMED CT context can be specified as optional provided rules exist for applying defaults bases on the moodCode and other relevant attributes in the HL7 Act class.

Tables 3 to 5 show recommended default mappings and validation constraints relating to use of SNOMED finding and procedure context with specific moodCodes.

In these tables:

· Default Context
· Indicates the default values for any context attributes that are omitted in a SNOMED CT concept (or expression) when used in the code attribute of an act in a given mood.

· Context Constraints

· Specifies constraints on the permitted explicit SNOMED CT contexts that may be expressed in the code attribute of an HL7 act in given mood. The symbol "<=" means any subtype of the value shown.

Table 3. HL7 Act.moodCode mapping to/from SNOMED CT finding context

	Applies to Observations in Event, Goal, Risk or Expectation mood. 

SNOMED CT concept must be one of the following:

<=404684003|clinical finding|

<= 416698001|link assertion| 

<=413350009|context-dependent finding|

<=122869004|measurement (procedure)|  [with Observation.value present]
<=363787002|observable entity| [with Observation.value present]

Note that if uncertaintyCode or negationInd attributes are used these may alter the mappings shown here. See notes on these attributes.

	moodCode
	Name
	Default Context
	Context Constraints

	EVN
	Event 
	Subject relationship context

= 410604004|subject of record|
Temporal context

= 410512000|current or specified|
Finding context 

=410515003|known present|
	Subject relationship context

<=125676002|person|
Temporal context

<= 410511007|current or past|
Finding context 

<= 36692007|known|
or

<= 261665006|unknown|

	GOL
	Goal
	Subject relationship context

= 410604004|subject of record|
Temporal context

= 410512000|current or specified|
Finding context 

= 410518001|goal|
	Subject relationship context

<=125676002|person|
Temporal context

<= 410511007|current or past|
FindingContext 

<= 410518001|goal|
 

 

	RSK
	Risk
(new not yet in ballot pack)
	Subject relationship context

= 410604004|subject of record|

Temporal context

= 410512000|current or specified|
Finding context 
= 410519009|at risk|
	Subject relationship context
<=125676002|person|

Temporal context

<= 410511007|current or past|

FindingContext 


<= 410519009|at risk| 

	EXPEC
	Expectation
(new not yet in ballot pack)
	Subject relationship context

= 410604004|subject of record|

Temporal context

= 410512000|current or specified|

Finding context 
= 410517006|expectation|
	Subject relationship context
<=125676002|person|

Temporal context

<= 410511007|current or past|

FindingContext 

<= 410517006|expectation| 


Table 4. HL7 Act.moodCode mapping to/from SNOMED CT procedure context

	Applies to Acts other than Observations in Event or Goal mood. 

SNOMED CT concept must be one of the following:

<= 71388002|procedure| [Except measurement (procedure) with values]
<= 129125009|context-dependent procedure|

<= 363787002|observable entity| [without Observation.value present]
Note that if uncertaintyCode or negationInd attributes are used these may alter the mappings shown here. It is also possible that in some cases statusCode may affect the default mapping. See notes on these attributes.

	moodCode
	Name
	Default Context
	Context Constraints

	EVN
	Event 
	Subject relationship context

= 410604004|subject of record|

Temporal context

= 410512000|current or specified|

Procedure context 

= 385658003|done|
	Subject relationship context

<=125676002|person|

Temporal context

<= 410511007|current or past|

Procedure context 


<=410523001|post-starting action status|

	INT
	Intent
	Subject relationship context

= 410604004|subject of record|

Temporal context

= 15240007|current|

Procedure context 

= 410522006|pre-starting action status|
	Subject relationship context

<=125676002|person|

Temporal context

<= 410512000|current or specified|

Procedure context 


<= 410522006|pre-starting action status|

	RQO
	Request
	Subject relationship context

= 410604004|subject of record|

Temporal context

= 15240007|current|

Procedure context 

= 385644000|requested|
	Subject relationship context

<=125676002|person|

Temporal context

<= 410512000|current or specified|

Procedure context 


<= 385644000|requested|

	PRP
	Proposal
	Subject relationship context


= 410604004|subject of record|

Temporal context


= 15240007|current|

Procedure context 


= 385643006|to be done|
	Subject relationship context


<=125676002|person|

Temporal context


<= 410512000|current or specified|

Procedure context 


<= 385649005|being organized|

or


<= 385643006|to be done|

	PRMS
	Promise
	Subject relationship context


= 410604004|subject of record|

Temporal context


= 15240007|current|

Procedure context 


=385645004|accepted|
	Subject relationship context


<=125676002|person|

Temporal context


<= 410512000|current or specified|

Procedure context 


<=385649005|being organized|


Table 4. HL7 Act.moodCode mapping to/from SNOMED CT procedure context (continued)

	moodCode
	Name
	Default Context
	Context Constraints

	ARQ
	Appointment request
	Subject relationship context

= 410604004|subject of record|
Temporal context

= 15240007|current|
Procedure context 

= 385644000|requested|
	Subject relationship context

<=125676002|person|
Temporal context

<= 410512000|current or specified|
Procedure context 


<= 385644000|requested|

	APT
	Appointment
	Subject relationship context

= 410604004|subject of record|
Temporal context

= 15240007|current|
Procedure context 

= 60304008|scheduled|
	Subject relationship context

<=125676002|person|
Temporal context

<= 410512000|current or specified|
Procedure context 

<= 60304008|scheduled|
or


<= 385649005|being organized|


Table 5. MoodCodes that  have no direct relationship to finding or procedure context

	DEF
	Definition

	SLOT
	Resource slot

	EVN.CRT
	Event criterion

	OPT
	Option


2.2.3.3. Act.negationInd

Issue
The Act.negationInd is defined by HL7 as “An indicator specifying that the Act statement is a negation of the Act as described by the descriptive attributes”. The semantics of this attribute overlaps with or interacts with SNOMED “finding context” values indicating absence and with SNOMED CT “procedure context” values indicating “not done”. Potential interpretations of this overlap include:

a) Double negative
· If negation indicatorInd is true and the SNOMED CT "finding context" is “absent” the double negative would be “not absent” (i.e. “present”).

· If negation indicatorInd is true and the SNOMED CT "procedure context" is “not done” the double negative would be “not not done” (i.e. “done”).
· For the avoidance of potential ambiguity this option is explicitly prohibited by rules in this document.

b) Indication or emphasis of negation

· HL7 negationInd indicates the presence of negation and the SNOMED CT context provides more details of the nature of the negation.
· Implies that if negationInd is true and the Act is coded with SNOMED CT an appropriate SNOMED CT “absent” or “not done” context value must be present.

· May imply that when a SNOMED CT “absent” or “not done” context is present the negationInd should be true. However, in this case the specific values that imply HL7 negation as opposed to incompleteness are debatable.

c) Restatement of negation

· HL7 negationInd and SNOMED CT negative contexts apply as alternatives and when combined serve to restate the negation

· Implies that if only negationInd is present a mapping table is required to the relevant SNOMED CT context to enable consistent intepretation. This mapping table would need to specify combinations of moodCode and negationInd. The SNOMED CT context for negationInd=true plus moodCode=”RQO” would be “not requested” whereas with moodCode=”EVN” the context would be “not done”.

General guidance on use of negationInd
1. In a constrained information model or message design:

a. The negationInd attribute should be omitted from any class in which SNOMED CT is the only permitted code system for the Act.code attribute.

b. The negationInd attribute must be optional, if it is included in any class in which SNOMED CT is one of the permitted code systems for the Act.code attribute.

2. In message instances:

a. The negationInd attribute should be omitted from any class in which SNOMED CT is the code system applied to the Act.code attribute.

b. If (despite this guidance) the negationInd attribute is present in a class in which the Act.code attribute is represented using SNOMED CT it shall be interpreted as an error. 

2.2.3.4. Act.priorityCode

<meetingNote 20050613>Add defintion from HL7 and usage in SNOMED defintions</meetingNote>

The priorityCode attribute should be used where it has specific functional role in relation to the purpose of a communication. For example, to prioritize a requested action. 
The SNOMED CT priority indicates the nature of the procedure rather than the priority of a request. 
For example "emergency caesarean section" does not imply an urgent request for an "elective caesarean section".
2.2.3.5. Act.statusCode

The Act.statusCode attribute tracks the state of the Act with values that include "new", "active", "held", "completed", "cancelled", "suspended", "nullified" and "obsolete". Some of these values appear to relate to procedure context values. However, the nature of this relationship depends on the moodCode and on the way the HL7 dynamic model is applied to a particular communication. 
The HL7 statusCode is connected with the process life cycle of an Act in its particular mood and thus a simple relationship to procedure context only seems to apply in "EVN" mood. 

For example, statusCode="completed" when combined with the moodCode="ENV" implies the procedure context "done". However, statusCode="completed" when combined with moodCode="RQO" implies that the act of request has been "completed". 

In other moods, and in cases where finding context applies (see Table 3) the role of the status seems mostly concerned with validity of the statement (e.g. statusCode="nullified" or "obsolete").
2.2.3.6. 
Act.uncertaintyCode

Issue
The Act.uncertaintyCode is defined by HL7 as “A code indicating whether the Act statement as a whole, with its subordinate components has been asserted to be uncertain in any way.” The values of this attribute in the HL7 vocabulary are "stated with no assertion of uncertainty" (N) and "stated with uncertainty" (U). The semantics of this attribute overlaps with or interacts with SNOMED “finding context” values indicating "possibly present", "probably present", "probably absent" and "possibly absent". 
Potential interpretations of this overlap include:

General guidance on use of uncertaintyCode
1. In a constrained information model or message design:

a. The uncertaintyCode attribute should be omitted from any class in which SNOMED CT is the only permitted code system for the Act.code attribute.

b. The uncertaintyCode attribute must be optional, if it is included in any class in which SNOMED CT is one of the permitted code systems for the Act.code attribute.

2. In message instances:

a. The uncertaintyCode attribute should be omitted from any class in which SNOMED CT is the code system applied to the Act.code attribute.

b. If (despite this guidance) the uncertaintyCode attribute is present in a class in which the Act.code attribute is represented using SNOMED CT it shall be interpreted as an error. 
Notes
There is a possible gap in the set of SNOMED CT procedure context values. While there is a value "action status unknown" there is no value "possible done" or "probably done" to cover situations in the author wishes to indicate uncertainty about whether a procedure has been done. This may be relevant if an informer reports something like "I think I had a tetanus vaccination but I am not sure". This issue has been raised with the SNOMED Concept Model Working Group.
The HL7 UVP data type was considered as this as another HL7 approach to representation of uncertainty.
The UVP data type is defined as "A generic data type extension used to specify a probability expressing the information producer's belief that the given value holds." The data types specification adds that "How the probability number was arrived at is outside the scope of this specification." 

There is some potential for overlap as the UVP data type is a "generic data type extension". This means it can be applied to any other data type, and hence to any HL7 attribute. 
This data type may be applied to attribute values associated with a SNOMED CT code. For example, to express uncertainty associated with the value of a particular measurement. However, use of UVP to apply a specific level of uncertainty to a SNOMED CT concept in an Act should be avoided. 
2.2.3.7. Procedure.targetSiteCode and Observation.targetSiteCode
Issue
The Procedure.targetSiteCode is defined by HL7 as “The anatomical site or system that is the focus of the procedure.” The Observation.targetSiteCode is defined as "A code specifying detail about the anatomical site or system that is the focus of the observation if this information is not already implied by the observation definition or Act.code."
SNOMED CT finding concepts have a defining attribute that specifies the "finding site" and similarly SNOMED CT procedure concepts have a defining attribute that specifies the "procedure site". The post-coordination rules that apply to SNOMED CT (as supported by the HL7 Concept Description (CD) data type) permit refinement of these defining attributes.

The result of this is that there are two completely overlapping approaches to the representation of sites associated with observations and procedures.

The notes following the definition of Observation.targetSiteCode make it clear that the intent is not to repeat a site implied by the Act.code. 
	Most observation target sites are implied by the observation definition and Act.code, or Observation.value. For example, "heart murmur" always has the heart as target. This attribute is used only when the observation target site needs to be refined, to distinguish right and left etc.


The notes following the Procedure.targetSiteCode definition are perhaps a little less clear cut. However, they convey a similar general sense.

	Some target sites can also be "pre-coordinated" in the Act definition, so that there is never an option to select different body sites. The same information structure can handle both the pre-coordinated and the post-coordinated approach. 


Based on these notes, there is no requirement to include either targetSiteCode where the Act.code is sufficiently well specified. When using SNOMED CT post-coordination to refine the site, the Act.code is at least as well specified as can be achieved using an additional field.
SNOMED CT offers some more specific site related attributes (e.g. "procedure site – direct", "procedure site – indirect", "direct morphology" and indirect morphology"). These are of value in procedures involving multiple structures such as removal of a cyst from the cyst from an organ).
To avoid redundancy and potential confusion, it is preferable to avoid using the targetSiteCode attribute in association with a SNOMED CT procedure or finding concept. 
General guidance on use of targetSiteCode
1. In a constrained information model or message design:

a. The targetSiteCode attribute should be omitted from any class in which SNOMED CT is the only permitted code system for the Act.code attribute.
b. The targetSiteCode attribute must be optional, if it is included in any class in which SNOMED CT is one of the permitted code systems for the Act.code attribute.

2. In message instances:

a. The targetSiteCode attribute should be omitted from any class in which SNOMED CT is the code system applied to the Act.code attribute.

b. If (despite this guidance) the targetSiteCode attribute is present in a class in which the Act.code attribute is represented using SNOMED CT:

i. the targetSiteCode must also be represented using SNOMED CT;
ii. the targetSiteCode must be the same as or a subtype of a "finding site" or "procedure site" specified for the concept represented by Act.code;
iii. the targetSiteCode should be regarded as equivalent to a SNOMED CT refinement applied to the appropriate "finding site" or "procedure site". 

2.2.3.8. Procedure.approachSiteCode
Issue
The Procedure.approachSiteCode is defined by HL7 as "The anatomical site or system through which the procedure reaches its target (see targetSiteCode)."
SNOMED CT procedure concepts have a defining attribute that specifies the "approach" and has a comparable meaning. The post-coordination rules that apply to SNOMED CT (as supported by the HL7 Concept Description (CD) data type) permit refinement of these defining attributes.

The result of this is that there are two completely overlapping approaches to the representation of approaches associated with procedures.

The notes following the Procedure.approachSiteCode definition suggest that code systems might be fixed by the nature of the procedures.

	Some approach sites can also be "pre-coordinated" in the Act definition, so that there is never an option to select different body sites. The same information structure can handle both the pre-coordinated and the post-coordinated approach. 


As with targetSiteCode there should not be a requirement to include either approachSiteCode where the Act.code is sufficiently well specified to describe the approach. Using its post-coordination rules SNOMED CT meets this objective.

The vocabulary domain specified for approachSiteCode is ActSite which is the same as the vocabulary domain for targetSiteCode. In contrast SNOMED CT uses a specific value hierarchy for approaches which is differs from that one used for "finding site" or "procedure site". The distinction is that an approach is a routes used to reach a target site rather than a specific structural landmark that represents a point on or part of that route. 
The example values in the approachSiteCode include a mixture of approaches (e.g. "trans-abdominal approach" and "retroperitoneal approach") which fit the idea of approach as used by SNOMED CT. However, references to the punctured area of skin or structural landmarks have a significantly different semantic quality. Many sites are never the name or routes, several routes may pass through a single site and a route may pass through several sites. Therefore attempt to combine SNOMED and HL7 representations of approach may result in confusion rather than clarity.
To avoid redundancy and potential confusion, it is preferable to avoid using the approachSiteCode attribute in association with a SNOMED CT procedure concept. 

General guidance on use of approachSiteCode

1. In a constrained information model or message design:

a. The approachSiteCode attribute should be omitted from any class in which SNOMED CT is the only permitted code system for the Act.code attribute.

b. The approachSiteCode attribute must be optional, if it is included in any class in which SNOMED CT is one of the permitted code systems for the Act.code attribute.

2. In message instances:

a. The approachSiteCode attribute must be omitted from any class in which SNOMED CT is the code system applied to the Act.code attribute.

· If the approachSiteCode attribute is present in a class in which the Act.code attribute is represented using SNOMED CT, the approachSiteCode should be treated as adding more specific information about the site at which the approach entered the body???. Value set should be SNOMED body structure.
<meetingNote 20050613>SNOMED model does not allow specific entry points in this way. Should it be extended to cover this. Refer to CMWG for extension of model for procedures to include entry site for an approach. There are overlaps but there are also gaps. Alternative is to more formally restrict the approachSiteCode. Possible option to ALLOW approachSiteCode to add more specific information. Value set should be SNOMED body structure.</meetingNote>
<callNote 20050524>Principles behind these general guidelines agreed.</callNote>
2.2.3.9. Procedure.methodCode and Observation.methodCode

Issue
The Procedure.methodCode is defined by HL7 as “Identifies the means or technique used to perform the procedure”. The Observation.methodCode is defined as “A code that provides additional detail about the means or technique used to ascertain the observation.”
SNOMED CT procedure concepts have a defining attribute that specifies the "method" and this includes measurement procedures that may be applied to the code attribute of some observations.  Similarly SNOMED CT finding concepts have a defining "finding method" attribute. In practice, many HL7 observations that have a specifiable method are represented in SNOMED CT as measurement procedure to which values can be applied and in these cases appropriate "method" values can be added as refinements or qualifiers. 
The post-coordination rules that apply to SNOMED CT (as supported by the HL7 Concept Description (CD) data type) permit refinement of defining attributes and addition of appropriate qualifiers. The result of this is that there are two overlapping approaches to the representation of methods associated with observations and procedures.

The notes following the definition of Observation.methodCode make it clear that the intent is not to repeat a method implied by the Act.code. 

	In all observations the method is already partially specified by simply knowing the kind of observation (observation definition, Act.code) and this implicit information about the method does not need to be specified in Observation.methodCode.


The notes following the Procedure.methodCode are less explicit about avoidance of duplication. However, they do suggest that code systems might be designed with relationships between procedures and possible method – which is exactly how SNOMED CT is designed. What the note does not take into account is that the terminology may also specify a way to post-coordinate method with the procedure.
	…  a code system might be designed such that it specifies a set of available methods for each defined Procedure concept.


As with targetSiteCode there should not be a requirement to include either methodCode where the Act.code is sufficiently well specified to describe the method. Using its post-coordination rules SNOMED CT meets this objective.
The notes on methodCode use "open" and "laparoscopic" procedures as an example of differences in method. SNOMED CT makes this same differentiation using another defining attribute "access". This highlights the potential for confusion from using both SNOMED and HL7 representations of method.

To avoid redundancy and potential confusion, it is preferable to avoid using the methodCode attribute in association with a SNOMED CT procedure concept. 

General guidance on use of methodCode
1. In a constrained information model or message design:

a. The methodCode attribute should be omitted from any class in which SNOMED CT is the only permitted code system for the Act.code attribute.

b. The methodCode attribute must be optional, if it is included in any class in which SNOMED CT is one of the permitted code systems for the Act.code attribute.

2. In message instances:

a. The methodCode attribute must be omitted from any class in which SNOMED CT is the code system applied to the Act.code attribute.

b. If the methodCode attribute is present in a class in which the Act.code attribute is represented using SNOMED CT, this should be regarded as an error. 

· The on methodCode is stronger than that given in respect of targetSiteCode. This is because of the apparent mismatch between the models of methodCode and the SNOMED CT method and access attributes. 
2.2.3.10. Dates and times

The HL7 effectiveTime attribute influences the interpretation of Temporal Context. This is taken into account by the Temporal Context value "current or past-specified" which recognizes that the information model may specify a specific date and time.
There is no need for special handling of this overlap as rules applicable to HL7 message specifications determine the nature of the clinical relevant time applicable to an Act. This is the specified time that applies if  the value of the "temporal context" attribute is "current or past-specified" (or "specified time" or one "current or past specified").

If the effectiveTime is stated then this is the specified time of the observation or procedure.
If the Temporal Context is "current or past-specified", the effectiveTime is the specified time of the observation or procedure. If no effectiveTime is present then participation times for the performer or author can be regarded as the specified time. Similar dates and time inherited from a containing organizer or document may also apply in the absence of specific dates and times that apply to the individual act. 
2.2.3.11. Codes and values

Values and SNOMED CT findings

The HL7 "value" attribute can also be used to apply coded values to a more general concept in the "code" attribute. This dichotomy arose within HL7 from the laboratory background where it is relatively easy to specify that the "code" represents the question and the "value" the answer to the question. The split was further reinforced by the use of LOINC code for the "code". However, for more general clinical statements expressed using SNOMED CT,  the split leads to a potential diversity of representations since the division of semantics between the "code" and "value" attributes is arbitrary. This split substantially complicates the reproducible computation of context dependent semantics: 

For example, the concept "Past History of Asthma" could be represented in various ways:

· code="Clinical record" value="Past History of Asthma"

· code="Past History" value="Asthma"

· code="Past History of respiratory disease" value="Asthma"

· code="Past History of Asthma" value="True"
In the SNOMED CT Concept Model a "clinical finding" can be represented either using a "clinical finding" concept or using an "observable entity" or "measurement procedure" concept with an associated value.

Guidance on use of the Observation.code and Observation.value
If a SNOMED CT "observable entity" or "measurement procedure" concept is accompanied by a value, the concept (or post-coordinated expression) should be in the "code" attribute of an Observation and the "value" attribute should contain the associated value. The value may be represented by numeric data or by nominal scales (which may be in some cases be coded using SNOMED CT).

If a SNOMED CT "clinical finding" concept is used to represent an Observation then one of the following options should be applied:

1. The SNOMED expression should be in the "code" attribute of an Observation and the "value" should not be used.
· This is the simplest option as it is consistent with the use of SNOMED CT within HL7 Acts. However, some people argue it is not aligned with the intended use of the code in HL7 Observations.

or

2. The SNOMED expression should be in the "value" attribute of an Observation and the "code" should contain a pre-specified fixed value meaning "determination of clinical finding" which is used in all cases.
· This adds a code that is in effect meaningless. However, it is completely transformable to/from option 1 with no loss of information. This approach may therefore be adopted if concerns about intended use of the HL7 Observation code are considered significant.

or (theoretically)
3. Both the code and value should contain SNOMED expressions with a specified relationship between the value-sets applicable to each in order to reproducibly represent different meanings.

· This approach is not currently supported because as yet no generalized reproducible rules for such combinations have been specified. However, if a clear use-case is made will clear mapping rules to avoid semantic loss in conversion to and from option 1 and 2 then this could be considered as a third option. 
The use of combinations of SNOMED CT findings in the value of an observation where the code attribute contains a code from another code system is not recommended.  This is because any such representation introduces an additional degree of freedom (the other code system) allowing additional ways to represent similar or identical clinical meanings without the ability to computationally resolve equivalences and subsumption.
2.2.3.12. Representation of units

Units applied to PQ data type values

The HL7 observation class supports the inclusion of a "value" attribute that provides a vale for the concept represented by the "code" attribute.

The "value" attribute has a clear use in association with a SNOMED CT concept that represents an observable or finding that can be given a more specific numeric value. In this case there is an issue about the coded representation of units. HL7 specifies the use of the UCUM codes to express units and SNOMED CT also has concepts that represent most of the widely used units.

Recommendation

Coding of units using the UCUM representation is recommended as it simplifies interoperability using HL7 messages and in particular the PQ (Physical Quantity) data type. Mapping between SNOMED CT codes and UCUM unit representations is believed to be feasible and will reduce the need for inconsistent representations.
2.2.4. ActRelationships

In the HL7 clinical statement model the ActRelationship class is used to be express links or associations between different clinical statements. These linkages may be of different types expressed using the typeCode attribute. Examples of typeCode values include "contains", "pertain to", "caused by", and "reason for".

This functionality overlaps with and extends the potential use of SNOMED CT attributes. In general SNOMED CT attributes are most appropriate for expressing a logically indivisible concept that contains multiple facets. On the other hand, HL7 ActRelationships are more appropriate for making associations between multiple distinct observations or procedures. However, this boundary is fuzzy and there are many situations in which either approach seems to have equal merit. 

Over use of SNOMED CT attributes may result in arbitrarily complex statements that wrap multiple distinct findings within a single terminological expression. In these cases, the use of separate coded statements linked by Act Relationships is preferable. On the other hand, use of multiple statements linked by ActRelationships to represent a single composite finding or procedure may result in loss of the natural clinical term used by a clinician within a collection or linked classes.
Recommendation

There is no absolute rule about when to express linkage in the terminology and when to use linkage mechanisms in the RIM (e.g. ActRelationships). However, the following guiding principles should be applied:
· It is reasonable to use terminological expressions to represent:

· A combination of findings is a part of a single recognisable condition

· E.g. "Headache preceded by visual disturbance", 

· A disorder is specialised by a specific cause

· E.g. "Asthma due to allergy to grass pollen".

· The nature of a disorder is determined by another condition

· E.g. "Diabetic retinopathy"

· A temporal or causative relationship between a two concepts is recognised as a specific symptom or diagnostic criterion.

· E.g. "Post-viral fatigue", "Shortness of breath after moderate exercise".

· A single recognised procedure involves two or more distinct but related actions:

· E.g. "Reduction and fixation of a fracture", "Hysterectomy with bilateral oophorectormy"

· It is preferable to use information model constructs to represent:

· Multiple distinct findings in a patient that may or may not be associated with one another or with some more general problem.

· E.g. A collection such as "chest pain" with "shortness of breath" finding of "tachycardia" and "ECG abnormality" interpreted as "Myocardial infarction".

· Multiple conditions occur contemporaneously (or in sequence) where the nature of individual conditions is specific to the presence of the other condition.

·  E.g. "AIDS" and "gastro-enteritis"

· Multiple distinct procedures incidentally performed at the same time or during the same hospital stay.

Issue

Even when these guidelines are followed, there will be grey areas and the key to success in this area is to devise rules that can be used to compute equivalence. While this is theoretically possible, one practical obstacle is that the HL7 vocabulary for the ActRelationship.typeCode attribute differs from the range of values for linkage attributes in SNOMED CT.  Simple precise or close mappings exist for some values but more work is needed before we can assert full semantic interoperability between the two representations.

2.2.5. Participations

The HL7 participation type “subject” relates a finding or procedure to a subject who may or may not be the subject of the record. This allows specific named individuals to be identified as the subject. It can also be used to associate a related person in much the same way as Subject Relationship Context.

Current approach in the UK
The HL7 subject participation should be used if

· A named or identified individual is the subject of a clinical statement; or

· The implementation guidance for a message requires the subject to be specified explicitly.

In other cases, the Subject Relationship Context should be used.

Issues

These recommendations leave some situations in which either approach may be used. Therefore, to compute equivalence, a map between the values used in the code attribute of the associated subject role is required. The simplest option would be to specify that when the classCode attribute of the HL7 Role specifies "personal relationship" the code attribute should have a value from the SNOMED CT "subject relationship context value" hierarchy.

Ambiguity may be introduced if the information is coded using a concept with explicit Subject Relationship Context and also has an association to a specific subject. For example, if the concept "family history of diabetes" is stated in an observation linked to a person other than the subject of the record, this could mean either (a) "the patient has a family history of diabetes in the named family member" or (b) "the identified subject has a family history of diabetes". 

Specific recommendations on this should be included in communication specifications. Where a communication pertains to an individual patient interpretation (a) is recommended. However, specific instances of the subject participation in a communication about a group of patients may need to specify interpretation (b). 
2.2.6. Context conduction

2.2.6.1. Structures which propagate context in HL7 models

HL7 Version 3 includes specific attributes, which indicate whether context propagates across Participation and ActRelationship associations. The rules associated with these attributes determine whether the target Act of an ActRelationship shares the participations and other contextual attributes of the source Act and whether these can be substituted by alternative explicit values within the target Act.
It is not clear how this applies to contextual information that is represented in concepts within an Act. 
3. Common Patterns
3.1. Introduction

Common patterns are clinical statements that are used frequently, often in many different specifications, for a wide variety of communication use cases. The patterns shown here are based upon the Principles and Guidelines defined above, and represent informative examples, unless otherwise stated. While other representations may be possible, implementers are strongly encouraged to adhere to the patterns illustrated here
.

3.1.1. Observations vs. Organizers

The RIM defines the abstract ActClass "ActContainer" as a navigational structure or heading used to group a set of acts sharing a common context. ActContainers include such structures as folders, documents, document sections, and batteries. The Clinical Statement model includes an Organizer class, whose class code can be valued with an ActContainer subtype. Where the Organizer class is used, the value of Organizer.code may be drawn from the SNOMED CT Care Record Elements hierarchy.

It is often the case that there is a close correspondence between a particular kind of clinical statement (e.g. a blood pressure reading) and the organizer where the clinical statement is commonly found (e.g. a vital signs section). The patterns presented here are irrespective of and not dependent on the organizer in which they are found. Thus, the pattern for allergies and adverse reactions should be used regardless of any organizers they may or may not be contained in; and any distinction between a finding vs. disorder vs. diagnosis needs to be made explicit in the clinical statement itself, without reliance on the containing organizer. Stated in another way, a clinical statement needs to be a correct assertion by itself, when viewed outside the organizer
.

3.1.2. Observation code/value (in event mood)

A recurring issue for many observation events, regardless of the particular pattern, is determining how to populate observation.code and observation.value.  While this is typically straight-forward for laboratory observations, it can get blurry for other types of observations, such as findings and disorders, family history observations, etc. 

The intent of this section is to illustrate the acceptable patterns. Subsequent sections do not include all possible permutations of code/value split, and it should be assumed that any of the acceptable patterns described here would be equally applicable.

An HL7 Observation in event mood is analogous to a SNOMED CT Clinical Finding (SCTID 404684003), and an HL7 Observation in event mood with explicit context (such as presence or absence, subject, past or present) is analogous to a SNOMED CT Context-dependent Finding (SCTID 413350009). Noting this, and drawing from section "Codes and Values" above, come the following guiding principles for populating observation.code and observation.value:

· That an implementer be able to use SNOMED CT alone, regardless of the approach taken to populate observation.code and observation.value. 

· That the acceptable patterns be fully transformable amongst each other (by a machine, with no loss of semantics).

· That the acceptable patterns not conflict with SNOMED CT's definitions, where only certain hierarchies (Observable Entities, SCTID 363787002; Measurement Procedure, SCTID 122869004) are defined as being able to take on values (i.e. have an associated observation.value).

· That the acceptable patterns not conflict with the RIM, which defines the Act class as "a record of something that is being done, has been done, can be done, or is intended or requested to be done", and defines the Act.code attribute as "a code specifying the particular kind of Act that the Act-instance represents within its class".

3.1.2.1. Acceptable patterns for Observation code/value

Based on these guiding principles come the following acceptable patterns: 

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

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>

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

</observation>

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

  <code code="247030006"

    codeSystem="2.16.840.1.113883.6.96"
    displayName="Eye color"/>
  <text>Green eyes</text>

  <value xsi:type="CD" code=" 371246006"

    codeSystem="2.16.840.1.113883.6.96"

    displayName="Green"/>

</observation>
	"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 null (i.e. is not communicated, or is communicated with a null value).

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>

</observation>
	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. 


Figure 3. Observation code/value: context-dependent finding without a value

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

  <code code="373573001" 
    codeSystem="2.16.840.1.113883.6.96"

    displayName="Clinical finding present">

    <qualifier>

      <name code="246090004" displayName="ASSOC-FINDING"/>

      <value code="25064002" displayName="Headache"/>

    </qualifier>

  </code>

  <text>Presence of headache</text>

</observation>
	In this example, the context-dependent finding concept is used to assert the presence of a headache.  


3.1.2.2. Unacceptable patterns for Observation code/value

Patterns falling outside the guiding principles stated above are not recommended for use. The following constitute unacceptable patterns:

· An Observation in event mood where observation.code is a SNOMED CT concept that is not an observable entity (SCTID 363787002), measurement procedure (SCTID 122869004), context-dependent finding (SCTID 413350009), or clinical finding (SCTID 404684003).

An HL7 Observation in event mood is analogous to a SNOMED CT finding, which can be represented with an observable entity or measurement procedure plus an observation.value, or with a context-dependent finding, or with a clinical finding. No other patterns for the representation of findings have been defined.

· Observation.code <= context-dependent finding (SCTID 413350009) or clinical finding (SCTID 404684003); Observation.value = not null. 

Observation.code uses the CD data type to allow for post-coordination. If observation.code is a context-dependent finding or a clinical finding, then additional qualifiers should be expressed in observation.code, per the rules specified by SNOMED CT. If values are placed in observation.value, they won't be fully transformable with the post-coordinated observation.code pattern, since the semantic relationship between the observation.code and the observation.value isn't known.

Thus, populating observation.value with "true" or "false", with "improving" or "worsening", etc would constitute an unacceptable pattern. In each of these cases, the recommended approach would be to further qualify observation.code.

· Observation.code <= observable entity (SCTID 363787002) or measurement procedure (SCTID 122869004); Observation.value <= context-dependent finding (SCTID 413350009) or clinical finding (SCTID 404684003).

NOTE: Clinical Finding concepts in the Test Finding (SCTID 277775005) hierarchy are a known exception at this time, as many of them are currently used as observation.value codes to result measurement procedures. For instance, where observation.code is Blood Culture (SCTID 30088009), observation.value can be valued with a concept from the Organism hierarchy (e.g. Gram-positive diplococcus, SCTID 11471007) or the Clinical Findings hierarchy (e.g. Large gram-positive rods, SCTID 404511008). 

3.1.3. Source of information

Another recurring issue for many clinical statements is the representation of how the information in that statement was obtained (e.g. patient-reported symptom, gleaned from chart review, clinician-asserted diagnosis, physical exam finding). Whether or not the source of information needs to be included in a particular communication is outside the scope of this guide, but in some cases, such as the recording of patient medications, knowing the source of the information can have significant clinical implications, and since there are overlaps in HL7 and SNOMED CT representations, the topic should be addressed in this guide. 
Common sources include: [1] Previously recorded information (e.g. a patient-authored questionnaire, a problem list entry, a lab report); [2] Informant (e.g. the patient, a witness); [3] Direct examination (e.g. a physical examination finding, a radiographic finding, an automated specimen analysis); [4] Cognitive process (e.g. an assessment, a diagnosis).

Various ways by which the source of information can be represented include:

· SNOMED CT defining attributes (whether pre- or post-coordinated)  
· Finding-method (SCTID 418775008): Used to indicate the method by which a finding was ascertained.

· Finding-asserter (SCTID 419066007): Used to indicate the informant of a finding.

· Procedure-method (SCTID 260686004): Used to indicate the method by which a procedure is performed.

· Measurement-method (SCTID 370129005): Used to indicate the method by which an observable entity or measurement procedure is performed.

· RIM attributes
· Procedure.methodCode: Identifies the means or technique used to perform the procedure.

· Observation.methodCode: A code that provides additional detail about the means or technique used to ascertain the observation.

· RIM participants
· Informant (INF): A source of reported information.

· RIM act relationships
· Excerpt (XCRPT): The source is an excerpt from the target.
· Verbatim excerpt (VRXCRPT): The source is a direct quote from the target.
3.1.3.1. Acceptable patterns for source of information

Patterns for the common sources listed above include:

PATTERN ONE: Source is previously recorded information. 
Figure 4. Current observation is directly referenced from something previously recorded. 

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

  <id root="2.16.840.1.113883.19.1" 

    extension="3568dbe1-8f49-11da-a72b-0800200c9a66"/>
  <code code=" 25064002" 

    codeSystem="2.16.840.1.113883.6.96"

    displayName="Headache"/>
  <text>Headache, per problem list</text>

  <actRelationship typeCode="XCRPT" 

    contextConductionInd="false">

    <actReference classCode="COND" moodCode="EVN">

      <id root="2.16.840.1.113883.19.1" 

       extension="201877f1-8f49-11da-a72b-0800200c9a66"/>

    </actReference>

  </actRelationship>
</observation>
	This pattern uses an actRelationshipType of "XCRPT" to indicate that there is a new observation which represents an excerpt of previously recorded information. The ActReference class is used here as the target, but other clinical statement act choices could also be used. Context conduction to the ActReference class is blocked by setting  contextConductionInd to "false".


PATTERN TWO: Source is informant.

The distinction between the excerpt relationship in the prior figure and an informant participant discussed here can be blurry, such as when a clinician is drawing upon the patient's recollection and a prior record of medication use to determine the current medication usage. An informant (or source of information) is a person who provides relevant information, whereas an excerpt is a sub portion of some other act.

Figure 5. Informant is the father

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

  <code code=" 25064002" 

    codeSystem="2.16.840.1.113883.6.96"

    displayName="Headache"/>
  <text>
    Father says that the patient has a headache
  </text>

  <informant typeCode="INF">

    <relatedEntity classCode="PRS">

      <code code="66839005"

        codeSystem="2.16.840.1.113883.6.96"

        displayName="Father"/>
    </relatedEntity>

  </informant>
</observation>

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

  <code code=" 25064002" 

    codeSystem="2.16.840.1.113883.6.96"

    displayName="Headache">
    <qualifier>

      <name code="419066007" 

        displayName="FINDING-ASSERTER"/>

      <value code="66839005" displayName="Father"/>

    </qualifier>

  </code>
  <text>
    Father says that the patient has a headache
  </text>

</observation>
	The first example uses an Informant participant to indicate that the observation is gleaned through the record subject's father, and the second example expresses the same thing using the FINDING-ASSERTER attribute in a post-coordinated expression.

The first example is particularly useful where there is a need to identify the informant participant. Where both informant participant and FINDING-ASSERTER are used, the former should be a specialization of the latter.


Figure 6. Source is patient-reported symptom

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

  <code code="25064002" 
    codeSystem="2.16.840.1.113883.6.96"

    displayName="Headache">

    <qualifier>

      <name code="419066007" 

        displayName="FINDING-ASSERTER"/>

      <value code="116154003" displayName="Patient"/>

    </qualifier>

  </code>

  <text>Patient states he has a headache</text>

</observation>
	This example shows the use of the FINDING-ASSERTER attribute to indicate that the patient is the source of the information. 

It will commonly be the case that a V3 instance will assert an informant, which will propagate to nested observations. Therefore it won't often be necessary to directly assert a FINDING-ASSERTER of patient. 


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>

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

</observation>

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

  <code code="247030006"

    codeSystem="2.16.840.1.113883.6.96"
    displayName="Eye color">
    <qualifier>

      <name code="370129005" 

        displayName="MEASUREMENT-METHOD"/>

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

    </qualifier>
  </code>

  <text>Green eyes</text>

  <value xsi:type="CD" code=" 371246006"

    codeSystem="2.16.840.1.113883.6.96"

    displayName="Green"/>

</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="418775008" 

        displayName="FINDING-METHOD"/>

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

    </qualifier>
  </code>

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

  <actRelationship typeCode="SUBJ" 

    contextConductionInd="false">

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

    <id root="2.16.840.1.113883.19.1" 

      extension="9cc8b460-8f47-11da-a72b-0800200c9a66"/>
      <code code=" 169069000" 

        codeSystem="2.16.840.1.113883.6.96"

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

  </actRelationship>
</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.

NOTE: The modeling recommendations for findings gleaned by inspection of a radiograph or specimen are undergoing review by the SNOMED Editorial Board. This pattern is subject to change.


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="418775008" 

        displayName="FINDING-METHOD"/>

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

    </qualifier>

  </code>

  <text>Diagnosis of Headache</text>

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


3.2. Allergies and Adverse Reactions

Both SNOMED CT and HL7 differentiate an isolated reaction event from the condition of being allergic or intolerant. For instance, the following hierarchy is present in SNOMED CT (July 2005 release):

· Allergic disorder (SCTID 127072000)

· Allergy (SCTID 106190000)

· Drug Allergy (SCTID 416098002) 

· Allergic reaction (SCTID 212999007) 

· Allergic reaction to drug  (SCTID 416093006) 

Different SNOMED CT value sets may apply, depending on the application context. Potential value sets include:

· Substance/Product value set
 <= Substance (SCTID 105590001) and/or Pharmaceutical / Biologic product (SCTID 373873005): Might be used where the context is clearly the recording of allergies (e.g. a data entry box labeled "ALLERGIES")
. 

· Findings value set <= Context-dependent finding (SCTID 413350009) and/or Clinical finding (SCTID 404684003): Might be used where the context is an encounter diagnosis or a problem list.

In addition, the RIM supports the sequential determination of primary and secondary observations relating to discovery and analysis of adverse reactions. For example, a reaction event is preceded by some type of substance exposure. Following the exposure is the development of signs or symptoms that may not be immediately recognized as being due to the exposure, and thus captured as discrete observations. Later, the patient or clinician may associate the signs or symptoms with the exposure. 

Figure 10. Reactions coded with Substance/Product value set

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

  <code code="???" 

    codeSystem="2.16.840.1.113883.6.96"    

    displayName="Propensity to adverse reaction to

      substance"> 
    <qualifier>

      <name code="246075003" 

        displayName="Causative agent"/>

      <value code="373270004" 

        displayName="PCN (substance)"/>

    </qualifier>

  </code>

  <text>Allergy to PCN manifesting as hives</text>

  <actRelationship typeCode="MFST" 

    inversionInd="true" contextConductionInd="true">

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

      <code code="247472004"
        codeSystem="2.16.840.1.113883.6.96" 

        displayName="Hives"/>

    </observation>

  </actRelationship>

</observation>
	Where the Substance/Product value set is used, there may be no ability in the application to differentiate an allergic reaction from the condition of being allergic, and so a broad observation.code is used.

Where the clinician fills in both the substance/product and the reaction, context can propagate across the MFST relationship. The manifestation should not be post-coordinated with the allergic disorder into a single observation.code. 


Figure 11. Reactions coded with Findings value set

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

  <code code="91936005" 
    codeSystem="2.16.840.1.113883.6.96"    

    displayName="Allergy to penicillin"/>

  <text>Allergy to PCN</text>

</observation>
	In this case, the selected finding indicates the condition of being allergic. 


3.3. Assessment Scale Results
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 estimating mortality in critically ill patients), Mini-Mental Status Exam (used to assess cognitive function), APGAR Score (used to assess the health of a newborn), and Glasgow Coma Scale (used for assessment of coma and impaired consciousness.) 

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

1. Assessment scales have a code for the named scale itself, drawn from the SNOMED CT Assessment scale, SCTID 273249006, hierarchy (e.g. Glasgow Coma Scale, SCTID 386554004).

2. Assessment scales have one or more aggregate observations that provide an overall score to the scale (e.g. Glasgow Coma score, SCTID 248241002). 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, or assessment item observations (e.g. Motor Response, SCTID 248240001) each with an associated set of findings for that observation (e.g.: decorticate posture, SCTID 85157005).

4. Assessment item 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 (e.g. Motor Response of "3" may need to be communicated as Decorticate posturing, SCTID 85157005).
The following Figure shows a sample Glasgow Coma Scale and result. A score is given for each of three types of neurological responses.  A Coma Score of 13 or higher indicates a mild brain injury, 9 to 12 is a moderate injury and 8 or less a severe brain injury.
Figure 12. Glasgow Coma Scale

	Glasgow Coma Scale
	Value
	Score

	Eye Opening
	
	

	spontaneous
	4
	

	to speech
	3
	

	to pain
	2
	2

	no response
	1
	

	Best Motor Response
	
	

	To Verbal Command:
	
	

	obeys
	6
	

	To Painful Stimulus:
	
	

	localizes pain
	5
	

	flexion-withdrawal
	4
	

	flexion-abnormal
	3
	3

	extension
	2
	

	no response
	1
	

	Best Verbal Response
	
	

	oriented and converses
	5
	

	disoriented and converses
	4
	

	inappropriate words
	3
	

	incomprehensible sounds
	2
	2

	no response
	1
	

	Glasgow Coma Scale Score
	7


Figure 13. Glasgow Coma Score Assessment Scale result pattern

	<act classCode="ACT" moodCode="EVN"> 

  <code code="386554004" 

    codeSystem="2.16.840.1.113883.6.96" 

    displayName="Glasgow Coma Scale"/> 

  <actRelationship typeCode="COMP"> 

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

      <code code="248241002" 

        codeSystem="2.16.840.1.113883.6.96" 

        displayName="Glasgow coma score"/> 

      <derivationExpr/> 

      <value xsi:type="INT" value="7"/> 

      <actRelationship typeCode="DRIV"> 

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

          <code code="288598006" 

            codeSystem="2.16.840.1.113883.6.96" 

            displayName="verbal response"/> 

          <value xsi:type="INT" value="2"/> 

        </observation> 

      </actRelationship> 

      <actRelationship typeCode="DRIV"> 

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

          <code code="248240001" 

            codeSystem="2.16.840.1.113883.6.96" 

            displayName="Motor Response"/> 

          <value xsi:type="INT" value="3"/> 

          <actRelationship typeCode="XFRM"> 

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

              <code code="85157005" 

                codeSystem="2.16.840.1.113883.6.96" 

                displayName="decorticate posture"> 

            </observation> 

          </actRelationship> 

        </observation> 

      </actRelationship> 

    </observation> 

  </actRelationship> 

</act>
	1. The example uses the Assessment Scale code directly in Act.code, similar to putting a document or care record element section code there.

2. The aggregate observation is modeled as a component of the assessment procedure. The <derivationExpr> can contain a formal language expression specifying how the value is computed.

3. Component observations are nested under the aggregate observation, linked with a "DRIV" (is derived from) relationship. 

4. Where a component observation needs to be communicated in different formats, each format is a discrete observation, linked by a "XFRM" relationship.


3.4. Observation/Condition/Diagnosis/Problem

Observations, Conditions, Diagnoses, and Problems are often confused, but in fact have distinct definitions and patterns.

· "Observation" and "Condition": An HL7 observation is something noted and recorded as an isolated event, whereas an HL7 condition is an ongoing event. Symptoms and findings (also know as signs) are observations. The distinction between "seizure" and "epilepsy" or between "allergic reaction" and "allergy" is that the former is an observation, and the latter is a condition. 

SNOMED CT distinguishes between "Clinical Findings" and "Diseases", where a SNOMED CT disease is a kind of SNOMED CT clinical finding that is necessarily abnormal:


· Clinical finding (SCTID 404684003)

· Disease (SCTID 64572001)

The SNOMED CT finding/disease distinction is orthogonal to the HL7 observation/condition distinction, thus a SNOMED CT finding or disease can be an HL7 observation or condition.

· "Diagnosis": The term "diagnosis" has many clinical and administrative meanings in healthcare. 

· A diagnosis is the result of a cognitive process whereby signs, symptoms, test results, and other relevant data are evaluated to determine the condition afflicting a patient.

· A diagnosis often directs administrative and clinical workflow, where for instance the assertion of an admission diagnosis establishes care paths, order sets, etc.

· A diagnosis is often something that is billed for in a clinical encounter. In such a scenario, an application typically has a defined context where the billable object gets entered. 

· "Problem": A problem is a clinical statement that a clinician chooses to add to a problem list. It has important patient management use cases (e.g. health records often present the problem list as a way of summarizing a patient's medical history). SNOMED CT codes from Problems can come from the Clinical Finding (SCTID 404684003) hierarchy, as well as other hierarchies such as Context-dependent categories (SCTID 243796009), Events (SCTID 272379006), Procedure (SCTID 71388002), Social Context (SCTID 48176007).

Differentiation of Observation, Condition, Diagnosis, and Problem in common patterns:

· "Observation" and "Condition": The distinction between an HL7 Observation and HL7 Condition is made by setting the Act.classCode to "OBS" or "COND", respectively. The distinction between a SNOMED finding and SNOMED disease is based on the location of the concept in the SNOMED CT hierarchy. There is no flag in a clinical statement instance for distinguishing between a SNOMED CT finding vs. disease.

· "Diagnosis": 
· Result of a cognitive process: Indicated by post-coordinating a FINDING-METHOD, where the value is drawn from the SNOMED CT Diagnosis Type Qualifier (SCTID 106229004) hierarchy.
· Directs administrative and clinical workflow: These use cases typically rely more on the context in which the diagnoses are entered (e.g. where an order set has a field designated for the admission diagnosis). In such a case, the distinction of a diagnosis is that it occurs within a particular organizer (e.g. a condition within an Admission Diagnosis section is an admission diagnosis from an administrative perspective). Where it is important, in some other context, to discuss an Admission Diagnosis, it is done using the cognitive process method
.

· Something that is billed for: The fact that something was billed for would be expressed in another HL7 message. There is nothing in the pattern for a diagnosis that says whether or not it was or can be billed for. 

· "Problem": The designation of a clinical statement as a problem is by containing that clinical statement within a problem organizer.

It should be noted that the administrative representation of a diagnosis and the representation of problem break the rules from section ‎3.1.1 Observations vs. Organizers, in that these designations are based on context, whereas the designation of something as an Observation vs. Condition, or the representation of the cognitive process, in inherent in the clinical statement itself.

Figure 14. Context-independent (cognitive) assertion of a diagnosis

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

    codeSystem="2.16.840.1.113883.6.96"
    displayName="Headache">
    <qualifier>

      <name code="418775008" 

        displayName="FINDING-METHOD"/>

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

    </qualifier>

  </code>

  <text>Diagnosis of Headache</text>

</observation>
	The cognitive process used to formulate a diagnosis is represented by the presence of a finding-method valued with a concept from the SNOMED CT Diagnosis Type Qualifier (SCTID 106229004) hierarchy.


Figure 15. Context-dependent (administrative) assertion of a diagnosis

	<act classCode="DOCSECT" moodCode="EVN">

  <code code="8646-2" 

    codeSystem="2.16.840.1.113883.6.1" 

    codeSystemName="LOINC"/>

  <title>Hospital Admission Diagnosis</title>

  <text>Hospital admission diagnosis of headache</text>

  <actRelationship typeCode="COMP">

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

      <code code="25064002" 

        codeSystem="2.16.840.1.113883.6.96"

        displayName="Headache"/>

    </observation>

  </actRelationship>

</act>
	That a given diagnosis is, for instance, an Admission Diagnosis, can be asserted by wrapping the observation within a particular organizer.


Figure 16. Context-dependent assertion of a problem

	<act classCode="DOCSECT" moodCode="EVN">

  <code code="11450-4" 

    codeSystem="2.16.840.1.113883.6.1" 

    codeSystemName="LOINC"/>

  <title>Problem List</title>

  <text>

    <list>

      <item>Headache</item>

      <item>Osteoarthritis of knee</item>

    </list>

  </text>

  <actRelationship typeCode="COMP">

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

      <code code="25064002" 

        codeSystem="2.16.840.1.113883.6.96"

        displayName="Headache"/>

    </observation>

  </actRelationship>

  <actRelationship typeCode="COMP">

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

      <code code="239873007" 

        codeSystem="2.16.840.1.113883.6.96"

        displayName="Osteoarthritis of knee"/>

    </observation>

  </actRelationship>

</act>
	That a given clinical statement is a problem can be asserted by wrapping the statement within a problem organizer.



3.5. Family History

As noted above (see section 2.2.5 Participations), the HL7 "subject" participant overlaps in meaning with the SNOMED CT Subject Relationship Context. 

Where a family member has a condition, regardless of whether the observation code contains an explicit Subject Relationship Context, the subject of the observation is the family member, and not the patient. Where the observation code does include an explicit Subject Relationship Context, the subject participant can also be used where needed to provide further information about the subject.
Figure 17. Family history, with and without explicit Subject Relationship Context

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

  <code code=" 275937001" 

    codeSystem="2.16.840.1.113883.6.96"

    displayName="Family history of cancer"/>
  <text>Family history of cancer in father</text>

</observation>

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

  <code code=" 363346000" 

    codeSystem="2.16.840.1.113883.6.96"

    displayName="Cancer"/>
  <text>Family history of cancer in father</text>

  <subject typeCode="SBJ">

    <relatedEntity classCode="PRS">

      <code code="9947008"

        codeSystem="2.16.840.1.113883.6.96"

        displayName="Natural father"/>
    </relatedEntity>

  </subject>
</observation>
	These two observations are equivalent. 

The first uses an observation code with explicit Subject Relationship Context. 

The second uses an observation code without explicit Subject Relationship Context, and the subject participant indicates that it is the father that has the cancer, rather than the patient.




3.6. Medications and Immunizations

Areas of overlap between HL7 and SNOMED CT include the source of information, as described above (see 3.1.3 Source of information). This is particularly important for medications, where one needs to differentiate what a patient is actually having administered vs. what is being dispensed. The former is typically gleaned from the patient, family member, or the medication administration record for an inpatient. The latter is often gleaned from a pharmacy application.

Another area of overlap between HL7 and SNOMED CT includes the method and route by which a substance is administered. Various ways by which this information can be represented include:

· SNOMED CT defining attributes (whether pre- or post-coordinated)  
· Procedure-method (SCTID 260686004): Used to indicate the method by which a procedure is performed.

· Route-of-Administration (SCTID 410675002): Used to indicate the route by which a substance is administered. 

· RIM attributes
· SubstanceAdministration.code: A code further describing the type of administration.

· SubstanceAdministration.routeCode: The method of introducing the therapeutic material into or onto the subject.

The following patterns post-coordinate within SubstanceAdministration.code to represent the route of administration. Within a particular realm, or as required by a particular implementation, there may also be a need to populate SubstanceAdministration.routeCode, possibly with values drawn from a required and non-SNOMED CT value set. 

The level of detail by which an administered substance is known can vary greatly, particularly when dealing with patient recollection. SNOMED CT has both a Substance hierarchy (SCTID 105590001) and a Pharmaceutical / Biologic Product hierarchy (SCTID 373873005), and may have realm-specific drug extensions that include manufacturer-specific product codes. Concepts from the Substance hierarchy should not be used to code an administered substance.

In the following examples, the pharmacy is dispensing atenolol 50mg tablets with instructions to take one tablet per day, whereas the patient's daughter says that only a half-tablet per day is being ingested.

Figure 18. Pharmacy: Atenolol 50mg tablet, take 1 per day.

	<substanceAdministration classCode="SBADM" moodCode="EVN">

  <code code="225426007" 

    codeSystem="2.16.840.1.113883.6.96"    

    displayName="Administration of therapeutic substance"> 

    <qualifier>

      <name code="410675002" 

        displayName="Route of administration"/>

      <value code="26643006" displayName="Oral route"/>

    </qualifier>

  </code>

  <text>Atenolol 50mg tablet, take 1 per day</text>

  <effectiveTime xsi:type="PIVL_TS">

    <period value="24" unit="h"/>

  </effectiveTime>

  <doseQuantity value="1"/>

  <consumable typeCode="CSM">

    <manufacturedProduct classCode="MANU">

      <manufacturedLabeledDrug classCode="MMAT"

        determinerCode="KIND">

        <code code="318420003" 
          codeSystem="2.16.840.1.113883.6.96"  
          displayName="Atenolol 50mg tablet"/>

      </manufacturedLabeledDrug>

    </manufacturedProduct>

  </consumable>

  <actRelationship typeCode="XCRPT" 

    contextConductionInd="false">

    <actReference classCode="SPLY" moodCode="EVN">

      <id root="2.16.840.1.113883.19.1" 

        extension="b3440e50-8f48-11da-a72b-0800200c9a66"/>
    </actReference>

  </actRelationship>
</substanceAdministration>
	This act represents an excerpt from a pharmacy application. Note that the referenced act is a Supply act.


Figure 19. Informant: Atenolol 50mg tablet, taking 1/2 per day.

	<substanceAdministration classCode="SBADM" moodCode="EVN">

  <code code="225426007" 

    codeSystem="2.16.840.1.113883.6.96"    

    displayName="Administration of therapeutic substance"> 

    <qualifier>

      <name code="410675002" 

        displayName="Route of administration"/>

      <value code="26643006" 

        displayName="Oral route"/>

    </qualifier>

  </code>

  <text>Atenolol 50mg tablet, take 1 per day</text>

  <effectiveTime xsi:type="PIVL_TS">

    <period value="24" unit="h"/>

  </effectiveTime>

  <doseQuantity value="0.5"/>

  <consumable typeCode="CSM">

    <manufacturedProduct classCode="MANU">

      <manufacturedLabeledDrug classCode="MMAT"

        determinerCode="KIND">

        <code code="318420003" 
          codeSystem="2.16.840.1.113883.6.96"  
          displayName="Atenolol 50mg tablet"/>

      </manufacturedLabeledDrug>

    </manufacturedProduct>

  </consumable>

  <informant typeCode="INF">

    <relatedEntity classCode="PRS">

      <code code="66089001"

        codeSystem="2.16.840.1.113883.6.96"

        displayName="Daughter"/>
    </relatedEntity>

  </informant>
</substanceAdministration>
	This act represents information gleaned from the patient's daughter.




4. Normal Forms
Every application has its own data entry screens, workflow, internal database design, and other nuances, and yet despite this, we talk of semantic interoperability. In order to achieve interoperability, and enable a receiver to aggregate data coming from any of a number of applications, it must be possible to compare data generated on any of these applications. In order to compare data, it helps to imagine a canonical or normal form. If all data, regardless of how it was captured, can be converted into a common form, it becomes possible to compare.
To that end, we differentiate the "model of use" from the "model of meaning", where the former represents the way in which the data was captured, and the latter represents a common representation. All representations recommended in this guide can be converted into a common model of meaning. This common model of meaning can be expressed in a SNOMED CT normal form and/or a RIM Normal Form, thereby enabling data comparisons.
4.1. SNOMED CT Normal Forms 

In May 2005 SNOMED published a draft guide entitled "SNOMED CT rules for Transforming Expressions to Normal Forms" (SNOMED CT Expression Transformations 20050531.pdf). The text below, is taken from the introduction to that document, outlines the purpose of these transformations and the general method of transformation. From the perspective of integration of SNOMED CT expressions in HL7 communications the assumption is that in most cases a "close to user" form will be stored and communicated. The normal form transformation provides a method that enables consistent comparison of these expressions with one another and with retrieval queries.
	The purpose of generating normal forms is to facilitate complete and accurate retrieval of pre and post-coordinated SNOMED CT expressions from clinical records or other resources. 

The approach described is based on the description logic definitions of SNOMED CT concepts which are used when recording clinical statements in an electronic records system. Using this approach, expressions that are authored, stored and/or communicated in a relatively informal close-to-user form are logically transformed into a common normalized form. In this normalized form it is possible to apply simple rules to test subsumption between expressions.

The simplest case of a valid close-to-user expression is a single conceptId, and the approach described can be applied to these simple pre-coordinated expressions, as well as to more complex expressions that include multiple conceptIds and refinements (qualifiers). 

The approach to normalization may be applied to the specific SNOMED CT expressions but may also be extended to take account of contextual information derived from the information model in which the expression is situated. Therefore, the normal form may include SNOMED CT context information, even if this is not present in the initial SNOMED CT expression.

The algorithm extends earlier work on canonical forms as follow:

· Normalizes fully-defined values within definitions or expressions producing nested expressions that are fully normalized.

· Merges refinements stated in an expression with definitional relationships present in the definitions of the concepts referenced by the expression.

· The merge process takes account of refinements that may not be grouped or nested in a manner that precisely reflects the structure of a current (or future) concept definition.

· This avoids the need to add, store and communicate potentially spurious detail from current definitions to the expression recorded by a user or software application.

· Takes account of context rules including soft default context and a preliminary approach to moodCode mapping and handling of procedures with values (present in algorithm but not yet easily visible in test environment).


4.2. Transformations between Normal Forms
<editorNote>Author: Alan Rector</editorNote>

<editorNote>The intent of this section is to set the stage for formal translation rules that will allow a receiver to get a V3 instance using any of the recommended representations, and from there be able to transform into an HL7 RIM or SNOMED CT normal form. Formal mapping rules would go here, in addition to conceptual mapping considerations.</editorNote>
5. Appendices 
5.1. Glossary 

	ActRelationships
	a class in the HL7 clinical statement model. Used to be express links or associations between different clinical statements. These linkages may be of different types expressed using the typeCode attribute. Examples of typeCode values include “contains”, “pertain to”, “caused by”, and “reason for”.

	Assessment scale
	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), APGAR Score (used to assess the health of a newborn).

	Attribute (HL7)
	An abstraction of a particular aspect of a class. Attributes become the data values that are passed in HL7 messages. 

For more information refer to the Attributes section of the V3 Guide.

	Attribute (SCT)
	Attributes express characteristics of SNOMED CT concepts. Example:

Concept Arthritis

IS-A Arthropathy

IS-A Inflammatory disorder

FINDING-SITE Joint structure

ASSOCIATED-MORPHOLOGY Inflammation

In this example, Arthritis has two attributes: FINDING-SITE and ASSOCIATED-MORPHOLOGY. The value of the attribute FINDING-SITE is Joint structure.

SNOMED CT concepts form relationships to each other through attributes.

	Attribute (XML)
	Attributes are used to associate name-value pairs with elements.

	Canonical form
	the standard or basic structure of a post coordinated expression, a set of linked concepts

	CAP 
	College of American Pathologists (owner of SNOMED)

	Clinical finding  (SCT)
	Concepts that represent the result of a clinical observation, assessment or judgment. These concepts are used for documenting clinical disorders and symptoms and examination findings.

Within the “clinical finding” hierarchy is the sub-hierarchy of “disease”. Concepts that are descendants of “disease” are always and necessarily abnormal.

Note: As expected, this definition includes concepts that would be used to represent HL7 Observations. However, it is worth noting that the definition of a finding in SNOMED CT is that it combines the question (see Observable entity) with the answering value.

	Clinical statement model HL7
	

	clinical statement pattern
	

	clinical statement project HL7
	

	Concept (SCT)
	A clinical concept to which a unique ConceptId has been assigned. 

	Concepts 
	a member of a terminology; a defined or limited vocabulary of terms or concepts, for example: ICD, SNOMED, LOINC.

	Condition
	an HL7 condition is an ongoing event

	Context model
	concepts can be placed in defined or refined in specific contexts related to subject (e.g. subject of record, family member, disease contact, etc.), time, finding (e.g. unknown, present, absent, goal, expectation, risk, etc.) or procedure (e.g. not done, not to be done, planned, requested, etc)

	Diagnosis
	result of a cognitive process whereby signs, symptoms, test results, and other relevant data are evaluated to determine the condition afflicting a patient,  directs administrative and clinical workflow, where for instance the assertion of an admission diagnosis establishes care paths, order sets, etc., something that is billed for in a clinical encounter. In such a scenario, an application typically has a defined context where the billable object gets entered. 

	Expression (SCT)
	A collection of references to one or more concepts used to express an instance of a clinical idea. 

An expression containing a single concept identifier is referred to as a pre-coordinated expression. An expression that contains two or more concept identifiers is a post-coordinated expression. The concept identifiers within a post-coordinated expression are related to one another in accordance rules expressed in the SNOMED CT Concept Model. These rules allow concepts to be:

· combined to represent clinical ideas which are subtypes of all the referenced concepts

· E.g. “tuberculosis” + “lung infection”
· applied as refinements to specified attributes of a more general concept.

· E.g. “asthma” : “severity” = “severe”
Notes:

The SNOMED CT compositional grammar provides one way to represent an expression. 

The HL7 messaging standard supports communication of SNOMED CT expressions using the “concept descriptor” (CD) data type.

	HL7
	Health Level 7

	ICD(9 or 10)
	International Classification of Diseases(version 9 or 10) is a terminology published by the National Center for Health Statistics which is a branch of the CDC. 

	information model
	a class model in object oriented programming

	instances
	in object oriented programming an instance is a real member of an abstract class

	LOINC
	Logical Observation Identifiers Names and Codes is terminology with a focus on clinical and laboratory observtions maintained by The Regenstrief Institute (www.regenstrief.org)

	model of meaning
	the universal sematic representation of an expression, distinguised from the “model of use” which may have local interpretations or context, for example an application my place some clincial statements in a “Negative” column meaning “ruled out”. Those statements would have to be modified (transformed into a cannonical form) to be correctly understood when transmitted to a third party.

	Model of use 
	the “model of use” may have local interpretations or context, for example an application my place some clincial statements in a “Negative” column meaning “ruled out”. Those statements would have to be transformed into a cannonical form to be correctly understood when transmitted to a third party.  Distinguished from the “model of meaning” which stand on its own, which can be universally understood.

	moodCode
	The HL7 Act.moodCode is defined as “a code distinguishing whether an Act is conceived of as a factual statement or in some other manner as a command, possibility, goal, etc”.

	negationInd
	Act.negationInd is defined by HL7 as “An indicator specifying that the Act statement is a negation of the Act as described by the descriptive attributes”.

	NHS
	United Kingdom’s National Health Service

	normal form
	see cannonical form: the standard or basic structure of a post coordinated expression (set of linked concepts)

	Observable entity (SCT)
	Concepts in this hierarchy represent a question about something which may be observed or measure. An observable entity combined with a result, constitutes a finding. 

For instance, the concept Left ventricular end-diastolic pressure (observable entity) in effect represent the question “What is the value of the left ventricular end diastolic pressure?”

When Left ventricular end-diastolic pressure (observable entity) is given a value it represents a finding. 

For example:

Increased left ventricular end-diastolic pressure is a finding with the value Increased.

Left ventricular end-diastolic pressure combined with a separately expressed value such as 95 mmHg also behaves as a finding.

Note: This definition includes concepts that would be used to represent the code attribute of HL7 Observations.

	Observation
	An HL7 observation is something noted and recorded as an isolated event,

	Observation  (HL7)
	An Act of recognizing and noting information about the subject, and whose immediate and primary outcome (post-condition) is new data about a subject. Observations often involve measurement or other elaborate methods of investigation, but may also be simply assertive statements.

Discussion: Structurally, many observations are name-value-pairs, where the Observation.code (inherited from Act) is the name and the Observation.value is the value of the property. Such a construct is also known as a “variable” (a named feature that can assume a value); hence, the Observation class is always used to hold generic name-value-pairs or variables, even though the variable valuation may not be the result of an elaborate observation method. It may be a simple answer to a question or it may be an assertion or setting of a parameter.

As with all Act statements, Observation statements describe what was done, and in the case of Observations, this includes a description of what was actually observed (“results” or “answers”); and those “results” or “answers” are part of the observation and not split off into other objects. 

Note: This definition refers to the action rather than the outcome of the observation but in the discussion continues to refer to the “results” or “answers” as being a part of the observation. The general idea of an HL7 Observation therefore includes three distinct types of concept from a SNOMED CT perspection “Observable entities” (things that can be measured), “Measurement procedures” (a type of procedure used to make a measurement or observation) and “Clinical finding” (expressing both the name of the observation and its value). 

	Observations
	

	Organizer
	an object class in the HL7 Clinical Statement model, which can be an ActContainer, which is a navigational structure or heading used to group a set of acts sharing a common context, include such structures as folders, documents, document sections, and batteries. Values may be drawn from the SNOMED CT Care Record Elements hierarchy.

	Patterns
	a method or technique for solving a type of problem, an object model that is generally effective for a type of problem and can be easily adapted to your particular instance of the problem.

	PMH
	Past Medical History

	post-coordination
	the linking of concepts or terms to refine or qualify, to represent more precise meanings. 

	Postcoordination (HL7)
	Representation of the meaning of a class by a combination of different attributes.

(could be single attribute within CD datatype / single class / multi class)

Note: This definition is not stated in HL7 documents but is inferred from usage in relation to particular attributes like Procedure.methodCode and Procedure.targetSiteCode.

Contrast this with the definition of post-coordination in SNOMED CT documentation which refers to a collection of concept identifiers which may be applied to a single HL7 attribute.

	Postcoordination (SCT)
	Representation of a clinical idea using a combination of two or more concept identifiers. 

A combination of concept identifiers used to represent a single clinical idea is referred to as a post-coordinated expression (see expression). Many clinical ideas can also be represented using a single SNOMED CT concept identifier (see pre-coordination). 

Some clinical ideas may be represented in several different ways. SNOMED CT technical specifications include guidance of logical transformations that reduce equivalent expressions to a common canonical form.

Example: SNOMED CT includes the following concepts:

Fracture of bone (conceptId= 125605004)

Finding site (conceptId= 363698007)

Bone structure of femur (conceptId= 181255000)

SNOMED CT also includes a pre-coordinated concept for this procedure

Fracture of femur (conceptId= 71620000)

It is possible to represent “fracture of femur” in different ways:

71620000 (pre-coordinated expression)

125605004 : 363698007 = 181255000 (post-coordinated expression).

Note: In an HL7 representation a SNOMED CT expression is represented in a single HL7 attribute using the HL7 CD (Concept Descriptor) data type.

	Pre-coordination
	creation of a new Concept in a terminiology, often a post-coordinated expression that links or qualifies several concepts.

	Precoordination (HL7)
	Representation of the meaning of a class by a single attribute.

(as in SCT but also could cover single attribute post-coordination)

Note: This definition is not stated in HL7 documents but is inferred from usage in relation to particular attributes like Procedure.methodCode and Procedure.targetSiteCode.

Contrast this with the definition of pre-coordination in SNOMED CT documentation which implies a single concept identifier is used to represent a meaning.

	Precoordination (SCT)
	Representation of a clinical idea using a single concept identifier. 

A single concept identifier used to represent a specific meaning is referred to as a pre-coordinated expression (see expression). SNOMED CT also allows the use of post-coordinated expressions (see post-coordination) to represent a meaning using a combination of two or more concept identifiers. 

However, including commonly used concepts in a pre-coordinated form makes the terminology easier to use.

For examples see post-coordination.

	Problem
	a clinical statement that a clinician chooses to add to a problem list.

	Procedure  (HL7)
	An Act whose immediate and primary outcome (post-condition) is the alteration of the physical condition of the subject.

…

Discussion: Applied to clinical medicine, procedure is but one among several types of clinical activities such as observation, substance-administrations, and communicative interactions (e.g. teaching, advice, psychotherapy, represented simply as Acts without special attributes). Procedure does not subsume those other activities nor is procedure subsumed by them. Notably Procedure does not comprise all acts of whose intent is intervention or treatment. Whether the bodily alteration is appreciated or intended as beneficial to the subject is likewise irrelevant, what counts is that the act is essentially an alteration of the physical condition of the subject.
Note: This definition and the associated discussion exclude many activities which are subsumed by the more general sense of the word “procedure” which is used in the SNOMED CT definition.

	Procedure  (SCT)
	Concepts that represent the purposeful activities performed in the provision of health care. This hierarchy includes a broad variety of activities, including but not limited to invasive procedures (Excision of intracranial artery), administration of medicines (Pertussis vaccination), imaging procedures (Radiography of chest), education procedures (Instruction in use of inhaler), and administrative procedures (Medical records transfer).

Note: As expected, this definition includes concepts that would be used to represent HL7 Procedures. However, it also includes measurement procedures and actions that involve administration of a substance. Therefore, the code attribute of many HL7 Observations and SubstanceAdministration Acts may also be expressed using concepts from the SNOMED procedures hierarchy.

	RIM
	

	SCT
	SNOMED-CT Systematic Nomenclature of Medicine Clinical Terms

	semantic interoperability
	a receiving application should be able to retrieve and process communicated information, in the same way that it is able to retrieve and process information that originated within that application.

	SiteCode
	the Concept code for the location on the body of an observation or procedure

	SNOMED
	Systematic Nomenclature of Medicine

	TermInfo
	A project started by NASA and adopted by HL7 Vocabulary Committee to define how to use SNOMED in HL7 RIM record transfers. 

	Terminology (model)
	a defined or limited vocabulary of terms or concepts, for example: ICD, SNOMED, LOINC.

	Terms
	a member of a terminology; a defined or limited vocabulary of terms or concepts, for example: ICD, SNOMED, LOINC.

	uncertaintyCode
	The Act.uncertaintyCode is defined by HL7 as “A code indicating whether the Act statement as a whole, with its subordinate components has been asserted to be uncertain in any way.”
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5.3. Revision changes

5.3.1. Jan 04, 2006

· Revision of Section 3. Common Patterns

· Addition of  Sections 2.1.1 Vocabulary Domain Constraints  
· Added Appendix 1 SNOMED CT Version & History information and 
· Added Appendix 2. Motivation for a definitional/implicit vocabulary specification formalism for post-coordinated SNOMED CT expressions in HL7 v3 messages

5.3.2. Jan 03, 2006
· Common Patterns

· Wrote Family History section

· Wrote Medications and Immunizations section

5.3.3. Dec 23, 2005

· Section 1.4.3 revised clinical statement text

· Section 2.2.3 revised Act.classCode & Act.moodCode text and added mood codes to table 4. Also added Act.statusCode text.

· Section 4.1 Normal Forms defined. 

· Section 5.1 Glossary increased 

5.3.4. Oct 29, 2005
· Section 1.3 Scope: Added new section, with new content.

· Section 1.5 Requirements and Criteria: Added new content.
· Section "Negation, uncertainty, and disjunction": Removed.
· Section 3 Common Patterns: Updated based on Sept 2005 HL7 WGM in San Diego and Oct 2005 Out-of-cycle meeting in London. In particular, significant revisions have been made to the following sections:
· 3.1.3 Source of information
· 3.3 Assessment Scales
· 3.4 Observation/Condition/Diagnosis/Problem
5.3.5. Sept 09, 2005

· Common Patterns section underwent a major revision, based on feedback from teleconferences, Dan's written comments, and Davera's work on assessment scales.

5.4. SNOMED CT Open Issues

This section identifies areas of SNOMED CT that need to be resolved so as to be consistent with the recommendations in this guide. 

· ‎3.1.2.1 Acceptable patterns for Observation code/value: Lab tests, SCTID 15220000, are not subsumed by Measurement Procedures, SCTID 122869004, in July 2005 SNOMED CT. Many of them should be, so that they fall under the guidance of PATTERN ONE.
· ‎3.1.2.2 Unacceptable patterns for Observation code/value: Clinical Finding concepts in the Test Finding (SCTID 277775005) hierarchy are a known exception to the rule that Clinical Findings can't be values when observation.code is an observable entity or measurement procedure. For instance, where observation.code is Blood Culture (SCTID 30088009), observation.value can be valued with a concept from the Organism hierarchy (e.g. Gram-positive diplococcus, SCTID 11471007) or the Clinical Findings hierarchy (e.g. Large gram-positive rods, SCTID 404511008). 
· ‎3.1.3.1Acceptable patterns for source of information, Figure 8. Source is direct examination of radiograph: SNOMED Editorial Board needs to define modeling rules for findings gleaned by inspection of a radiograph or specimen before this guide can make definitive post-coordination recommendations. For instance, in the Finding by Method (SCTID 118240005) hierarchy, there needs to be editorial recommendations for modeling concepts such as Ultrasound Scan, Multiple Fetus (SCTID 370386005) and Mammographic Breast Density (SCTID 129793001). 
· ‎3.2 Allergies and Adverse Reactions, Figure 10. Reactions coded with Substance/Product value set: Need SCTID for observation.code "Propensity to adverse reaction to substance".

· ‎3.4 Observation/Condition/Diagnosis/Problem: Where a diagnosis is the result of a cognitive process, the guidance in this document is to post-coordinate a finding method drawn from the Diagnosis Type Qualifier (SCTID 106229004) hierarchy. Will need to review the values in this hierarchy and verify that they are all appropriate for use. They should all be potentially moved into the procedure hierarchy, as types of Evaluation Procedures (SCTID 386053000)
5.5. SNOMED CT Version & History information
5.5.1. Term representation
Information about the current release is contained in the Term of a Description for the Root

Concept (ConceptID = 138875005) using a published convention. In brief, the information in the “version” synonym is represented in the Term field as follows:

“SNOMED Clinical Terms version: yyyymmdd [status] (description)”
· [status] represents a word indicating of whether this is a release [R] or has some other status (e.g. for development set [D], evaluation [E], etc.).

· yyyymmdd represents the release date in ISO format.

· (description) is an (optional) textual description of the release

5.5.1.1. File Representation
SNOMED CT release files are consistently named according to the following convention:

sct_filename_yyyymmdd.txt
yyyymmdd represents the release date in ISO format. For example, SNOMED CT First Release (January 31, 2002) contains files named:

· sct_concepts_20020131.txt

· sct_descriptions_20020131.txt

· sct_relationships_20020131.txt

5.5.1.2. History mechanisms

At a component level (where components are, for example, SNOMED CT Concepts and Descriptions), a detailed history mechanism exists. A Component History Table contains each change in the status of such components, as well as the release version in which the change was made.

In addition, a set of ‘historical relationships’ are generated, wherever appropriate, to maintain a link between inactivated components and active terminology components. The two relevant historical relationships that should be considered for value set testing are:

‘SAME AS’: If a Concept is inactivated as a duplicate, the inactive Concept is linked to its active counterpart by a relationshipType of ‘SAME AS’. This relationship should be included in value set membership testing for previously recorded entries used in HL7 v3 communications, since the source concepts may still, in principle, be valid set members (even though they would not be recognised as such by simple subsumption testing).

‘MAY BE A’: If a Concept is inactivated as ambiguous, the inactive Concept is linked to one or more active counterparts by a relationshipType of ‘MAY BE A’. This relationship should be included in value set membership testing for previously recorded entries used in HL7 v3 communications, since the source concepts may still, in principle, be valid set members (even though they would not be recognised as such by simple subsumption testing). In the case of 

5.5.2. SNOMED CT Subset mechanism 
This document is not the place to provide a detailed description of the SNOMED CT Subset (‘Subset’) mechanism.  Nevertheless the following introduction is useful since the Subset mechanism is used to illustrate the formalism required for post-coordination-accommodating SNOMED CT value set specifications. 

A Subset is a collection of SNOMED CT components, selected and grouped for a particular purpose. A Subset can be used to meet a variety of practical applications, and the published mechanisms (see below) can be used to specify a number of different subset ‘types’. Preferred or optimal mechanisms in a given setting may depend variables such as the size of the resulting component subset, the type of subset required (e.g. ‘navigational’ subsets are only currently specified in a relational format), and the available resource for the maintenance of a specified Subset.

Table 6 lists a number of supported Subset types with very brief descriptions of the data that they can be used to specify.

	Subset type
	Subset description

	Language subsets
	The descriptions that contain terms applicable to a particular

language or dialect.

	Realm concept subsets
	The concepts applicable for a particular realm (where realm is an area of expertise, preference or authority).

	Realm description subsets
	The descriptions applicable for a particular realm.

	Realm relationship subsets
	The relationships applicable for a particular realm.

	Context concept subsets
	The concepts applicable to a particular context domain (where context is a specified part or field of a patient record, application, protocol, query message, or other communication specification.

	Context description subsets
	The descriptions applicable to a particular context domain.

	Navigational subsets
	A set of navigation links representing an ordered hierarchy appropriate for display and user navigation.


Table 6: Example SNOMED CT Subset types

Of greatest relevance to this document are the Realm and Context concept subsets, although the requirement to specify Descriptions Subsets needs consideration..
5.5.2.1. Explicit and Implicit representations

Realm and Context Concept Subsets can be specified either ‘explicitly’ or ‘implicitly’. Whilst (assuming sufficient clarity surrounding data and subset versions) the resulting ‘set’ of specified pre-coordinated Concepts will be the same for appropriately matched ‘explicit’ or ‘implicit’ specifications, it is the contention of this section that ‘implicit’ specifications are of particular advantage where it is anticipated that post-coordinated SNOMED CT content is to be used. This is because an implicit approach allows specifications to present a structured combination of attribute and value sets (with appropriate levels of recursion) against which content can be tested for suitability. Suitable content can then be either pre-coordinated Concepts or Post-coordinated Expressions.

5.5.2.1.1. Explicit (relational) representation

Explicit Subsets are released using two tables:
(1) The Subsets Table – each row in this table describes one release of a Subset and characteristics of that Subset. Its fields are summarized in Table 7.
	Key Fields
	

	SubsetId
	The unique SNOMED CT Identifier for this Subset.

	Data Fields
	

	SubsetOriginalId 
	The unique SNOMED CT Identifier for the original Subset of which this Subset is a version

	SubsetVersion 
	An integer incremented for each revised release of a Subset.

	SubsetName 
	A name that describes the purpose or usage of this Subset.

	SubsetType 
	Indicates the nature of the Subset and the type of SNOMED CT Component that may be a member of the Subset.

	LanguageCode 
	Identifies the Language and optionally the Dialect to which the Subset applies (only used for description-based subsets: Language, Realm Description, and Realm Concept).

	RealmId 
	Identifies the Realm to which the Subset applies.

	ContextId 
	May identify the Context Domain to which the Subset applies.


Table 7: Summary of the Subsets Table

(2) The Subset Members Table – each row in this table represents one member of a Subset.

The member may be a Concept or a Description. One, or more than one Subset may be packaged together in this table. Each row in the Subset Members Table sets the status of a member of an identified Subset. Its fields are summarized in Table 8.
	Key Fields
	

	SubsetId 
	The unique SNOMED CT Identifier for this Subset. Note this is the same SubsetId as defined in Table 7.

	MemberId 
	The SNOMED CT Identifier of this Subset Member. This may be a ConceptId, DescriptionId or RelationshipId.

	Data Fields
	

	MemberStatus 
	An integer specifying the status, type or order of this member. Note: For Realm and Context Concept Subsets, a valid convention is that ‘membership’ is indicated by a value of ‘1’ – although additional features can be achieved by the use of multiple non-zero values.

	LinkedId 
	Valid for Navigation and Duplicate Terms Subsets only. For Navigation Subsets it is the SNOMED CT Identifier for a Concept that is a Navigation child of the Subset Member. For Duplicate Terms Subsets it is the SNOMED CT Identifier for the highest priority Description sharing the Duplicate Term. Note: This field is not used in Realm and Context Concept Subsets.


Table 8: Summary of the Subset Members Table
5.5.2.1.2. Implicit (definitional) representation
Implicit or definitional representation of Subsets is achieved by the production and distribution of an XML document that contains the definition of a Subset. The definition consists of a set of “rules” that can be applied to SNOMED CT reference data to determine the membership of the Subset, rather than having each member identified separately. The rules are expressed as clauses that contain tests for each concept or description. There are three types of tests:
Hierarchical Selection

This test identifies concepts that are subtypes (descendants) or supertypes (ancestors) of a specified concept. For example, create a subset that contains ‘infectious disease’ and all its subtypes.
Relationship Selection

This test identifies concepts that have a specified attribute and value. For example, create a subset that contains all concepts where the Finding Site (attribute) = ‘heart structure’ (value).
Property Selection

This test identifies concepts that match a property value in the SNOMED CT release tables. For example, create a subset that contains all concepts with a Status = 0 (current concepts) or concepts that contain the text string ‘K deficiency.’
The Subset Definition File allows multiple tests to be used to define a Subset, and to use true/false conditions to be specified to determine which tests, and in which sequence, the tests should be used. The tests determine the membership of the Subset and the value of the Member Status field. The Subset Definition File also contains metadata about the Subset, such as the Subset Identifier, the Subset Version, the Language Code, and Realm Identifier (as would be handled in the relational/explicit Subsets table). The Subset Definition File can be used to represent concept and description subsets. It cannot be used for navigation subsets, or for duplicate terms subsets.
5.5.2.2. SNOMED CT subset versioning & history mechanisms 

5.5.2.2.1. Version information

The current unit of versioning is at the level of the Subset. The stable reference to any Subset is via its SubsetOriginalId value. On its first release, the SubsetId and the SubsetOriginalId are the same. On subsequent releases, new SubsetIds will be issued, and the SubsetVersion number will increase. A subset can therefore be referenced in several ways such as:

· By instructions of the form ‘apply the Subset with SubsetId=1234’

· By instructions of the form ‘apply the Subset with SubsetOriginalId=1234 and the highest SubsetVersion number’

· In the case of Implicit specifications, by instructions of the form ‘apply the Subset with SubsetOriginalId=1234 and the highest SubsetVersion number to the Core data with the Root description = SNOMED Clinical Terms version: 20050731 [R]’
5.5.2.2.2. History mechanism

Currently the Subset mechanism does not have a component-level history mechanism.

5.5.3. Correspondences between SNOMED CT and HL7 components

Given the importance of CTS to HL7v3 development methodologies, it is desirable to be able to represent SNOMED CT-encoded vocabulary constraints in the published ‘language’ of CTS. By bringing both specifications together, it is possible to identify the class and attribute correspondences, and these are characterised in Table 9 and Table 10.

	CTS Vocabulary class
	CTS Vocabulary attribute
	SNOMED CT Table.Fieldname or Feature
	Notes or other representation

	CodeSystem
	codeSystem_id
	
	OID registry: 2.16.840.1.113883.6.96

	
	codeSystem_name
	
	OID registry: SNOMED-CT

	
	fullName
	
	OID registry:

SNOMED Clinical Terms

	CodeSystemVersion
	VersionId
	(SNOMED CT Descriptions Table):

Description of the form “SNOMED Clinical Terms version: yyyymmdd [status] (description)” attached to Root Concept (ConceptID = 138875005)
	

	CodedConcept
	Code
	(SNOMED CT Concepts Table):

ConceptId
	For any Concept

	
	ConceptStatus
	(SNOMED CT Concepts Table):

ConceptStatus
	

	ConceptDesignation
	designation
	(SNOMED CT Descriptions Table):

Term
	

	
	language_code
	(SNOMED CT Descriptions Table):

LanguageCode
	

	
	preferredForLanguage
	(SNOMED CT Descriptions Table):

DescriptionType
	‘True’ Where SCT value = 1. Value can be localised by use of Language/dialect Subsets


Table 9: SCT and CTS vocab classes compared

	CTS Value set class
	CTS Value set attribute
	SNOMED CT Table.Fieldname or Feature
	Notes

	VocabularyDomain
	name
	
	e.g. Observation, Procedure

	
	description
	
	From narrative description at abstract or refined Class level

	ValueSet
	description
	(SNOMED CT Subsets table):

SubsetName
	

	
	definingExpression
	Entire clause set and metadata of Subset definitionFile
	Seems to be the only place to hold the implicit (definition-based) specifications.

Will also need introductory ‘clause’ – ‘following transformation to canonical form…test possible value members against this definitionFile’.

	
	valueSet_Id
	(SNOMED CT Subsets table):

SubsetId
	Datatype = OID;

Given the need to nest SNOMED CT subsets within one another for detailed representation, sets of Subsets would actually be needed, but only the ‘Outer SubsetId’ would be required to uniquely identify their product.

	CodedConcept
	ConceptCode
	(Subset Members Table):

MemberId
	ViaCodeReference


Table 10: SCT and CTS value set classes compared
5.6. Motivation for a definitional/implicit vocabulary specification formalism for post-coordinated SNOMED CT expressions in HL7 v3 messages

5.6.1. Introduction

At an earlier TermInfo conference call (22-Nov-2005)  an outline of the ‘Vocabulary domain constraints’ chapter of the ‘Using SNOMED CT in HL7 v3’ paper was discussed. Whilst not the sole focus of discussion, the suggestion was made that any solution proposed for specifying value sets in circumstances where SNOMED CT post-coordination was taking place would require a level of complexity that might not have previously been entertained. Given that post-coordination is inevitable if guidance offered elsewhere in this paper is followed (e.g. favouring the use of SNOMED CT attributes over HL7 v3 Act attributes), it is important to explore the ideas in a little more detail for purposes of understanding.

My belief is that two related requirements need to be considered:

1. the ability to specify post-coordination-accommodating ‘implicit Expression’ value sets. It is already a common convention in HL7 v3 messaging specifications to exploit the hierarchical nature of certain terminologies by referring to a Concept (’node’) and indicating that this Concept and the Concepts that it subsumes should constitute an allowable value set (e.g. “Observation.code <= ‘Finding’” meaning “Observation.code can carry the concept ‘Finding’ and anything beneath it”). This extended requirement refers to the ability to define value sets that will test the suitability of candidate SNOMED CT Expressions
 which may have become valid as a result of post-coordinated Attribute refinement, but would fail ‘simple implicit’ validity testing against ‘node’ subsumption.

2. the ability of value set specifications to allow the communication of both ‘naked’ Finding/Procedure/Observable entity Expressions as well as their ‘context wrapped’ counterparts
.

It is also my belief that neither of these requirements can be satisfactorily supported by value set specifications that either simply enumerate ‘valid codes’ or ‘valid nodes’.

These requirements are now explored in more detail.

5.6.2. ‘Implicit Expression’ value sets

The following discussion aims to develop the argument that whilst ‘simple implicit’ (subsumption testing) value set specifications work for ‘Primitive’ SNOMED CT Concepts (even if post-coordination is allowed), whenever value sets are specified by reference to ‘Fully Defined’ Concepts, a ‘simple’ solution is inadequate.

5.6.2.1. Requirements for ‘abstract/Primitive SNOMED CT Concepts’

As with (presumably) all vocabularies organised by subsumption hierarchies, SNOMED CT includes many abstract
 ‘high-level’ Concepts that can be thought of as organising the content into coherent ‘chapters’. By example, SNOMED CT has high-level concepts such as ‘Finding’, ‘Procedure’ and ‘Substance’, each correspondingly subsuming thousands of pre-coordinated Concepts that are deemed to be ‘Findings’, ‘Procedures’ or ‘Substances’.

It is a property/requirement of the SNOMED CT auto-classification process that a distinction is made between ‘Primitive’ and ‘Defined’ Concepts (put simply, only Defined [in terms of other Concepts] Concepts can acquire new, inferred sub-types as a result of the classification process), and whilst a high number of Defined concepts is desirable for more complete classification, it is an inevitable feature of SNOMED CT that a number of concepts need to be regarded as Primitive (to introduce nuances of the world against which ‘Defined’ content can be formally differentiated).

For this paper, the importance of the Primitive/Defined
 distinction is that as long as value sets are defined by reference to Primitive Concepts, we can be confident that, even where post-coordination is allowed
, Expressions cannot be ‘made’ members of the value set (see Figure 20 (a)). This suggests that for many coarse-grained ‘universal’ value set specifications there is little need for a specification form of greater sophistication than:

“this field may communicate concepts subsumed by [SNOMED CT Primitive]a OR subsumed by [SNOMED CT Primitive]b OR subsumed by [SNOMED CT Primitive]…n”

which would appear to be satisfactorily supported by the current.HL7 documentation convention of:

Act.code <=  [SNOMED CT Primitive]a OR [SNOMED CT Primitive]b OR [SNOMED CT Primitive]…n
However…

5.6.2.2. Requirements for ‘detailed/Fully Defined SNOMED CT categories’

Whilst many ‘universal’ value sets can be specified by the mechanism above, as vocabulary domains are progressively constrained we may reach a point where a detailed SNOMED CT-derived value set is specified by reference to one or more Fully Defined Concepts
. In this setting, where post-coordination is allowed, it will be possible to ‘make’ concepts that are now members of the value set but whose ‘Focus concepts’ would not be members according to ‘simple’ subsumption testing (see Figure 20(b)).

To avoid false rejection of valid ‘post-coordination by refinement’ Expressions, the specification needs to be modified to allow their inclusion. Consistent with the guidance that is currently offered for canonical form generation for data retrieval, I can see no reason to deviate from the following suggested modification to the specification:

· A ‘loosening’ of the ‘Focus concept’ to the proximal primitive supertype(s)

· Explicit reference to the required Attributes of valid Expressions

In the case of  Figure 20(b) this results in the value set ‘predicate’

33149006|Pancreatectomy|

being rephrased as

71388002|procedure|:

{260686004|method|=129304002|excision - action|,

363704007|procedure site|=15776009|pancreatic structure|}

and the value set ‘candidate’

9524002|Total pancreatectomy|

being rephrased as

71388002|procedure|:

{260686004|method|=129304002|excision - action|,

363704007|procedure site|=181277001|entire pancreas|}
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Figure 20: The consequences of refinement post-coordination on valid value set membership (a) for sets defined by reference to Primitive concepts and (b) by reference to Fully Defined/’Definable’ concepts

5.6.3. ‘Naked’ and ‘context-wrapped’ concepts

The aim of this section is to argue that whilst it may be possible for universal specifications to anticipate many simple ‘naked’ and ‘wrapped’ alternatives, any value set specification that enumerates several SNOMED CT concepts will become unwieldy (or impossible) to specify multiple paired ‘naked’ and ‘wrapped’ alternatives.

For universal specifications it may be possible to handle this. For example we may wish to specify:

Observation.code <=  context-dependent finding (SCTID 413350009) OR clinical finding (SCTID 404684003)

Whilst not worrying about the details of moodCode/context bindings, this would appear to suffice (specifying the paired ‘naked clinical finding’ and the ‘wrapped context-dependent finding’). However, consider the following more precise naked value set:

· Disorder of respiratory system

· Disorder of cardiovascular system

· Disorder of gastrointestinal system

To reproduce the paired ‘naked & wrapped’ pattern here we also need pre-coordinated concepts of the form:

· Context-dependent disorder of respiratory system

· Context-dependent disorder of cardiovascular system

· Context-dependent disorder of gastrointestinal system

Even if these did exist (they don’t)  we may well run into the same pattern of problem as in ‘Implicit Expression’ value sets, since it will be possible to ‘make’ a ‘Context-dependent disorder of cardiovascular system’ Expression by post-coordinated refinement of a suitable supertype.

5.6.3.1. Wrappers, refinement and normal forms

We therefore have two patterns of problem:

(1) for pre-coordinated content, where context-wrapped variants should also be allowed, we will need pre-coordinated context-dependent concepts of a form that may well not exist

(2) where post-coordination is allowed we also need specifications to accommodate suitable content that has become valid as a result of

(a) refinement of naked concepts

(b) refinement of wrapped concepts

(c) wrapping of naked concepts

It therefore seems reasonable to regard value set specifications where post-coordination (by sub-type refinement or context wrapping) is taking place as similar to predicate specification for post-coordinated data retrieval.

With some modifications and additional tuning (see below) such ‘value set predicates’ can be generated by processing pre-coordinated ‘naked’ concepts according to the published rules for SNOMED CT expression transformation to normal forms. Without loss of precision this will result in specifications that will appropriately allow the communication of Expressions that would have been missed by simple subsumption testing.

5.6.4. End result

Taking the above suggestions to their conclusion, I would propose that even for the most abstract value set specification, the notation would need to move from:

Observation.code <=  context-dependent finding (SCTID 413350009) OR clinical finding (SCTID 404684003)

To something like

Observation.code <=  [Following ‘value set’ canonical transformation]:

243796009|context-dependent categories|:246090004|associated finding|=404684003|clinical finding|
For more refined/precise value sets the change would be from:

Observation.code <=  
Disorder of respiratory system (50043002) OR Context-dependent disorder of respiratory system (NO CODE) OR Disorder of cardiovascular system (49601007) ) OR Context-dependent disorder of CVS (NO CODE) OR Disorder of digestive system (53619000) ) OR Context-dependent disorder of digestive system (NO CODE)

To something like

Observation.code <=  [Following ‘value set’ canonical transformation]:

243796009|context-dependent categories|:246090004|associated finding|=(64572001|disease|: 363698007|finding site|=20139000|respiratory system structure|)
OR

243796009|context-dependent categories|:246090004|associated finding|=(64572001|disease|:
363698007|finding site|=113257007|cardiovascular structure|)
OR

243796009|context-dependent categories|:246090004|associated finding|=(64572001|disease|: 363698007|finding site|=86762007|digestive structure|)
5.6.5. Representational requirements

Here are a few thoughts on specific requirements for a representational formalism, as well as modifications to the transformation rules for generating comparable value set testing forms.

5.6.5.1. Transformation rules.

a. The current rules apply soft default context values to un-specified axes e.g. the full transformation of ‘Disorder of cardiovascular system’ is
243796009|context-dependent categories|:


{246090004|associated finding|=(64572001|disease|:


363698007|finding site|=113257007|cardiovascular structure|)


,408729009|finding context|=410515003|known present|


,408731000|temporal context|=410512000|current or specified|


,408732007|subject relationship context|=410604004|subject of record|}

These values may place over-stringent restriction on suitable content to be communicated (e.g. the valid communication of negated findings), so the transformation rules would need loosening to state the more simple

243796009|context-dependent categories|:


{246090004|associated finding|=(64572001|disease|:


363698007|finding site|=113257007|cardiovascular structure|)}

(some axes may however need to be specified – and could be done so here if moodCode constraints are to be applied)

b. Transformation rules available to message validators will need to know all close-to-user variants that are allowable.

5.6.5.2. Components that need to be represented/required characteristics

5.6.5.2.1. Concepts

The specification formalism needs to be able to detail which Concepts are to be included.
5.6.5.2.2. Only sub-types of concepts

The specification formalism needs to be able to detail whether only an identified Concept’s sub-types are to be included.
5.6.5.2.3. Included and excluded Concept sub-types

The specification formalism needs to be able to detail which of an identified Concept’s sub-types are to be included.

5.6.5.2.4. Included Attributes

The specification formalism needs to be able to detail which attributes are required to be present (both attribute name and value set) for an Expression to be included.
5.6.5.2.5. Excluded Attributes

The specification formalism needs to be able to detail which attributes are required to be present (both attribute name and value set) for an Expression to be excluded.

5.6.5.2.6. Attribute/refinement nesting

The specification formalism needs to be able to represent any of the above features within a nested Expression structure.

5.6.6. Next steps and testing of candidate solutions 

The immediate next step is to welcome feedback on these supplementary notes, in particular from a perspective of sanity checking and suggestions for candidate formalisms.

If this is still thought to be a sensible approach to take in the TermInfo document then I will need to appraise each candidate (e.g. the SNOMED CT Subset mechanism) against the required characteristics above. 
5.6.7. Illustrations from ‘Transforming Expressions to Normal Forms’

These figures are reproduced from Transforming Expressions to Normal Forms – July 2005 External Draft Guide; © 2002-2005 College of American Pathologists as an illustrative reference to explain some of the language used elsewhere in this paper.
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Figure 21: Illustration of names used to refer to general elements of an expression; (reproduced from Transforming Expressions to Normal Forms – July 2005 External Draft Guide; © 2002-2005 College of American Pathologists)
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Figure 22: Illustration of the names used to refer to parts of a nested expression; (reproduced from Transforming Expressions to Normal Forms – July 2005 External Draft Guide; © 2002-2005 College of American Pathologists)
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Figure 23: Illustration of the names used to refer to parts of an expression that represent context; (reproduced from Transforming Expressions to Normal Forms – July 2005 External Draft Guide; © 2002-2005 College of American Pathologists)

® SNOMED Clinical Terms and SNOMED CT are registered trademarks of the College of American Pathologists of Northfield, Illinois.


� This implementation guide does not recommend a particular model of meaning. See Section � REF _Ref117767401 \r \h ��4� � REF _Ref117767406 \h � \* MERGEFORMAT �Normal Forms� for more details.


� Whilst not shown here, ‘appropriate’ subtypes allows for the inclusion of clauses that will limit subtype inclusion.


� Not specified in this paper, but would be useful binding.


� These patterns assume the use of SNOMED CT. While other code systems (such as LOINC or ICD9) may be required or even preferable in some situations, these situations are outside the scope of this guide.


� The organizer may have contextual components (e.g. participants or act relationships) which propagate to nested observations.





� SNOMED distributes an allergen subset, drawn from Substance and Product hierarchies.


� Note that it may not be possible in this context to differentiate an allergic reaction from the condition of being allergic, since the data entry field only accepts substance and product values.


� The HL7 ObservationDx CMET (COCT_RM120100) has an ambiguous mapping to the representational forms presented here, in that it may be used to indicate the results of a cognitive process, or may be used to reflect the context in which the observation was asserted. 


� In this paper I have used ‘Expression’ in a way that is consistent with that presented in SNOMED CT documentation (a SNOMED CT Expression  being defined as ‘…a collection of references to one or more concepts used to express an instance of a clinical idea. This definition includes either a single conceptId or a post-coordinated collection of conceptIds.’…). ‘Focus concept’ and ‘Attribute’, as well as nested Attribute refinements are diagrammatically explained in � REF _Ref121572874 �Figure 21� and � REF _Ref121572878 �Figure 22�


� Discussions elsewhere have questioned the suitability of SNOMED CT-based record entries/communications being made with ‘naked’ Concepts/Expressions, however this paper is written from the perspective of the published SNOMED CT approach. The published approach sanctions the use of ‘naked’ Concepts (with assumed soft default context values), the use of ‘context wrapped Expressions’ where potentially axis-modifying context is specified, and the inclusion of a context-wrapping step (making relevant values explicit) as part of the Expression canonisation process. ‘Context wrapped’ expressions are diagrammatically explained in � REF _Ref121572867 �Figure 23�


� The distinction between ‘abstract’ and ‘detailed’ (e.g. between ‘procedure’ and ‘total pancreatectomy’) might be better articulated in alternative ways (e.g. ‘narrow’ and ‘broad intension’), but I hope the point is clear.


� Whilst it is fair to say that many ‘abstract’ SNOMED CT Concepts are ‘Primitive’, it should also be noted that many ‘detailed’ Concepts – such as the vast majority of ‘qualifier value’ Concepts are also Primitive.


� with the exception of ‘context wrapping’


� or ‘potentially’ Fully Defined – that is, concepts that could be modelled as Fully Defined within the published SCT concept model.





�This hyperlink will need updating when incorporated in the ballot pack.


�Added more detail and reference.


�Based on agreement to this point the tables and notes on combinations of negationInd, moodCode and context have been deleted.


�Suggestions for progressing this.


�Add mention of "finding method"
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