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Purpose

The following is an abstraction from project inception and elaboration documents addressing the need for revisions in the area of “Deficiency of X” (IHTSDO-165). As these documents had the scope of deficiencies of all types, sections from those documents pertinent to nutrition as background for the Nutrition Care Plan Terminology (NCPT)) project group have been selected and edited.  Additionally, as the scope of the project is a review/revision of all types of nutritional alterations and disorders resulting from such alterations, this document has been expanded to cover the expanded scope.  For the purpose of this document, the term “Nutritional alteration” refers to either deficiency or excess of a particular nutritional entity.

Detailed Problem Statement - Alteration of nutrition

Background

A large number of nutrition-related findings requested for inclusion in the International release in 2012 were initially rejected (excessive pre-coordination) or placed on hold. Many of these have been added to the US extension for SNOMED CT.  An international project group has been formed and requested that this content be promoted to the International release as part of the International acceptance and use of the Nutrition Care Process Terminology (NCPT).  This has required substantial revision of the existing nutrition content in SNOMED CT, before this content can be added to the International release.  Additionally, a large amount of new content to support the Nutrition Care Process (NCP) is anticipated for inclusion.  A consistent editorial policy for the addition of this content, including terming for the FSN and the US and GB 
English language refsets are needed.  

Summary of the requested solution

The expectation is that this project will result in the promotion of a substantial amount of content currently located within the US extension, as well as new content to be provided by the above mentioned project group.  This project will also produce a coherent set of editorial rules 
to 
 specify modeling guidelines for nutritional deficiencies and nutrition-related disorders. Without an agreed set of rules it will be hard for editors to determine the proper positioning and content modeling for disorders resulting from deficiencies. Conversely, with such rules it will be easier for content developers to make (and defend) consistent editorial decisions.

Statement of Problem as understood

There is a growing base of evidence that nutritional alteration of a large number of macro-elements and trace minerals have detrimental impact on overall health.  The need for concepts to represent these alterations continues to grow.  Review of the current nutrition concepts in SNOMED CT by the Academy of Nutrition and Dietetics (AND) has not only found gaps in the coverage of nutrition concepts, but also the inability of the terminology to represent the nature of these alterations, primarily with regards to inadequate/excessive intake or absorption
. 
Based on preliminary work done by the AND during the development of the International Dietetics and Nutrition Terminology (now called the Nutrition Care Process Terminology, NCPT), it has been recognized that a wholesale reevaluation and restructuring of concepts related to nutrition is needed.

Detailed analysis of reported problem

As defined by the factory model of disease1, nutritional alterations fall into the category of disorders, meaning that they are predominantly structural in nature, as one of the sources of disruption of cellular processes (i.e. “disease) is claimed to be a lack or overproduction/presence of resources.  Altered nutrient availability may or may not be the result of intake and may or may not result in the presence of a clinical abnormality, thus it is clear that in many cases, cellular processes are not involved.  There is a fine (fuzzy) line (from subclinical to clinical) between a disruption of cellular process that has no demonstrable effect on the organism as a whole, due to the ability of the cellular function to compensate for the disruption and the progressive deterioration of function that results in clinical disease.  This is because there are often no easily detectable alterations from overall physiological or cellular processes that result from such alterations.

It is important to be able to record the presence or absence of an abnormally low or high amount of a nutritional entity
 
in order to assess the risk or cause of a purported clinical condition resulting from an alteration, or the potential for a clinical abnormality if the alteration is not resolved.  In some cases, however, due to a number of related factors, a nutritional alteration, especially in an acute state or a single recorded instance, has no need for medical intervention.  Nutritional alterations are often transient and can nearly always be alleviated through proper nutritional or therapeutic management (such as  parenteral nutrition
), and as such they should generally be classified as alterations of structure rather than process.  

Because of the often transient nature of nutritional alterations that do not result in deleterious clinical manifestations, an unqualified alteration of a specific nutrient or nutrient class should be treated as a “Clinical finding” in SNOMED CT.   According to the factory model of disease, there is a requirement for a prolonged distortion of the standard cellular network and this is often not the case with transient or identified nutritional alterations.  Thus, diseases resulting from prolonged nutritional disturbances should have the nutritional disturbance related through a DUE-TO attribute.

Stakeholder input

This proposal has been submitted to the NCPT Project group for evaluation and comment.  A summary of this input will be included in this section as available

.

Risks/Benefits

Risks of not addressing the problem

If not addressed, concepts representing an altered level of a nutrient/mineral, regardless of the cause (intrinsic vs. extrinsic), will continue to be classified as disorders with clinical manifestations, whereas in reality there may be no association with clinical disease.

Risks of addressing the problem

The inconsistent modeling of nutrient alterations may require a reevaluation and restructuring of the existing concept model.  Concept model changes require substantial discussion and approval and this may delay the progression of the project.  Enhancement of the content model to support nutritional alterations may further result in the need for specific constraints on the concept model to avoid nonsensical concept representations.  

Due to the number of concepts and the breadth of their distribution through the hierarchy it is unlikely that a single comprehensive resolution to the existing issues can be performed within a single release cycle without substantial increased resources.  This means that partial solutions will need to be distributed in multiple releases, which could lead to confusion or inconsistencies between releases.  The precedent for this type of release mechanism was established during the “Route of administration
” project where the affected hierarchy was first released, but the remodeling of concepts that used the hierarchy was postponed to future releases due to a lack of resources.

Indicative approach

N
utritional deficiencies will be addressed as part of a project for total redesign of the nutritional findings hierarchy in association with the Academy of Nutrition and Dietetics (AND), which desires to harmonize their clinical terminology (the Nutrition Care Process Terminology, NCPT former IDNT).  This project has now been formally proposed and a clinical project group formed. Initial modeling of the formal representation of nutritional findings has already begun with representation at the time of initiation from Australia, Brazil, Canada, Denmark, Israel, Mexico, New Zealand, Norway, Sweden, Switzerland, UK, USA.2,3
End user impact

The changes proposed here will have substantial impacts on the classification of nutritional deficiencies, which will result in the need for users to recognize the disease resulting from deficiencies as opposed to only?? 
equating the deficiencies with the disorder.  The primary benefit will be a richer source of concepts related to nutritional findings -
Scope

For the purpose of this project, the scope will be limited to nutritional or dietary, metabolic deficiencies or excesses, 
nutritional findings/problems identified that relate to medical or physical conditions,  

The project resource requirement is classed as LARGE 
The project impact is LARGE – potentially impacting over 2,000 existing concepts as well as an unknown number of future requests.

Preventing recurrence of problem

The development of specific guidelines for the creation of nutrition-related terms will direct content developers in the proper representation of this type of content.  Adherence to these guidelines will be monitored by existing or new quality assurance measures.

Solution Development

Initial Design
1. Assign new nutrition intake and nutritional status concepts as “findings”. 

2. Re-tag existing “Nutritional deficiency (disorder)” concepts as “findings” instead of “disorders” where a specific disease entity is not stated. 

3. Where nutritional alterations and resulting clinical manifestations are currently synonymous, identify and split out disorders from nutritional alteration findings.

4. Create new concept “Nutritional disorder (disorder).

5. Realign/reassign all concepts under 70241007 – Nutritional deficiency (disorder).  Some concepts would be assigned under the parent 47563007 – Nutritional deficiency (finding) and some would be moved to the new parent 2492009 – Nutritional disorder with an appropriate DUE-TO relationship value.

6. Where concepts currently exist, provide a distinction between nutritional deficiencies due to inadequate intake versus inadequate absorption versus increased metabolic needs.
 
  

7. Remodel the disorders with a DUE-TO relationship value that is the Clinical finding (i.e. the nutritional alteration) associated with the disorder.

8. Where cause and effect can be established, reassign nutritional disorder associations from ASSOCIATED WITH to DUE TO with their relevant nutritional findings.

In this proposed model, nutritional deficiency disorder concepts would only be created when needed as the basis for defining additional disorders.  In these cases the clinical course of the nutritional alteration would be required for the full definition.  For example, acute copper deficiency can cause many different syndromes in animals, whereas chronic copper deficiency is required to manifest a number of clinical signs in humans such as anemia, cardiomyopathy or osteoporosis. This would result in the remodeling of a number of currently defined concepts to correctly represent the temporal nature of the nutritional deficiency.

Affected concepts

Initial review and revision of the hierarchy under 300893006 |Nutritional finding (finding)| is necessary to promote content from the US extension due to issues identified with the current modeling of findings in this area of the hierarchy (See: https://confluence.ihtsdotools.org/display/NCPTCPG/Promotion+of+US+extension+content+in+conflict+with+International+concepts)

All concepts under 70241007 – Nutritional deficiency (disorder) (approximately 150 concepts) will be reviewed be the project group and recommendations for restructuring included in the revision process.

Significant design or implementation decisions / compromises

The separation of the underlying cause from the resultant metabolic and or nutritional disease or behavioral/environmental problem will allow for the representation of objective findings that most often originate from clinical and diagnostic laboratories as separate entities from the disorders they (may) cause.  This is an important distinction as laboratories do not make clinical diagnoses and the judgment of the association of a nutritional alteration with its clinical presentation must be in light of the objective finding itself.  

Evaluation of Design

Exceptions and Problems

TBD - these will be discovered during early tests of the proposal during construction.

Design Strengths

The primary strength of this design is that it provides the ability to represent or nutritional status 
separately from the clinical disorders they cause.  Since a number of metabolic or nutritional statuses are related to multiple disorders, this allows for nutritional findings to be properly associated with their resultant disorders through proper relationships (DUE TO) rather than synonymy.  It also provides a mechanism to allow better autoclassification and removes the need for a large number of stated IS-A relationships which in a number of cases are incorrect (e.g. Chronic zinc deficiency IS-A Disorder of zinc metabolism)

Design Weakness

This design still does not fully address the need of laboratories to represent objective findings about nutritional findings.  As stated in the inception document, laboratories do not in general report disorders, but only the findings related to evaluation of a specific specimen from a patient.  What might be stated with regards to nutritional alterations is that laboratories report “the level of a nutrient in a specimen”.  

In the case of nutritional alterations, there is no specific recommendation on the separation between deficiencies due to altered intake vs. deficiencies or excesses due to inadequate or excessive absorption or due to altered (increased or decreased) needs.  This will be addressed by the NCPT project group. 
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�Good to recognise and include both UK and US spelling conventions.





 In NZ they use the GB English terms by default, so should ensure any new content includes both spellings


�As a starting point, I propose we utlize the existing categorization of NCP terms in place. Clinicians are already familiar and use the aforementioned categorization (diagnosis, intervention, assessment/monitoring and evaluation terms). Prpose order to model: diagnosis terms, then intervention, then assessment/monitoring and evaluation. 





Understanding that the above are not editorial rules but a potentially valuable starting point that all involved clinicians can relate to. 


�Agree


�The clinical literature and actual word being used in practice is absorption. Suggest replacing assimilation with absorption. 


�


In agreement. 


Also wish to clarify how we address areas of avoidance eg gluten or allergens  


�The word ‘entity’ was used first, let us keep it for the sake of consistency.


�


Agree consistency needed. 





 Discussion about whether to use “component” (with its connotation of a subset)  or entity (which tends to suggest a whole)





Which better suits the spread  of req’t from an element,(eg sodium) to a macronutrient (eg protein) to a compound of some type  (eg fibre or FODMAPS or Allergen)


�


Expanded for clarity, and  removed “total” enabling inclusion of when nutritionally complete formulation not in use as often occurs 


�Need to enter here some of the discussion that has taken place? No actual comments have been gathered so far.


� 


This contribution represents  a proportion of stakeholder input


�We have suggested (which is a logic that should/could apply to route of administration: 


Finding of intake of X


Excessive intake of X


Oral intake of X


Dietary intake of X


Enteral intake of X


Parenteral intake of X


Inadequate intake of X


Oral intake of X


Dietary intake of X


Enteral intake of X


Parenteral intake of X





Thus, Consistent w. the above we suggest:


Route of administration:


Oral intake of X


Dietary intake of X


Enteral intake of X


Parenteral intake of X








�Minerals are nutrients (thus redundant)


�Sometimes this can be a DISORDER eg Coeliac or Obstructive Pulmonary Disease





Agree with comment below 


starting “This is not ‘appropriate’.


�This is not ‘appropriate’. It implies that all nutrition terms are either about intake or ‘assimilation’ which is not the case. Terms that involve ‘problems’ can be: about intake, clinical, behavioral, other. But ‘intervention’ terms are about other ‘things’. And assessment terms, M&E are about ‘other things’.





Alternatively, the risk may be misuse of terms if terms are left without a commonly agreed hierarchy. 


�Wanting to check that the we are considering a hierarchy now that will serve us for the future eg Public  Health


� Agree: - Also should consider how to manage Avoidance (allergy, coeliac disease)as well as deficiency or excess… and other behavioural or Psychological issues.


�Disagree. Several genetically induced diseases create nutrition problems that are resolved with nutrition interventions primarily. 


Think of examples like celiac disease (required to avoid gluten containing diet)


Think of C to T substitution of the MTHFR gene (SNP) (required to boost folate intake)


Think of phenyketonuria (PKU) (required to avoid phenylalanine consumption)


Think of 6GDP deficiency (required to avoid fava bean consumption)


These are just a few examples of the top of my head. 





Would urge to remove the exclusion on genetics. 


�This requires some discussion? Findings vs observable entities?


�I am not convinced this is clinically useful/meaningful? 


�See this as 2 different  items





Following celiac disease diagnosis, may have adequate intake, but poor gastrointestinal absorption


(so an intake and an absorption issue) 





Cystic fibrosis or pulmonary disease may have an inadequate intake AND an increased metabolic need. 





Excess Oxalate absorption Primary hyperoxaluria (kidney stones) 





So all 3 required: 1) intake 2) absorption 3) increased metabolic need


�





Discussing Absorption, also raised the question of absorption at what level 


Eg Gastrointestinal  level (and fructose or lactose malabsorption)





… or Cellular level (eg  serum glucose with insulin dependant diabetes )





We wondered how this is managed by other professional groups 


�I do not understand this. Maybe sth is wrong w the grammar?


�And again the question about avoidance  eg gluten, allergens, certain proteins and metabolic disorders.  





