Medical Informatics, Winter 2010


Problem Set #1 Answer Key: Naming Data

February 16, 2010
Due:
February 23, 2010, e-mail to ida.sim@ucsf.edu by 5 PM. 

You may answer these questions in either paragraph or bullet form. Please be sure to answer all of the question.

Question
Explore the ICD-9 coding tree for “Pneumonia and Influenza” (480-487). Visit http://icd9cm.chrisendres.com/icd9cm/index.php?action=child&recordid=4830 and/or http://icd9cm.chrisendres.com/icd9cm/index.php?action=child&recordid=4938 and/or any other ICD-9 coding tool you wish to use (please give a web address or citation).

Be sure to explore both “sibling” concepts (e.g., Acute Respiratory Infections (460-466)) and “children” and “grandchildren” concepts (e.g., Viral Pneumonia, 480). 

For the purposes of this exercise, you can assume that the coder wants to capture the clinical idea as accurately as possible, i.e., is not trying to “game” the codes for billing purposes.

1. Comment on the “Pneumonia and Influenza” tree structure. What seems to be driving the organization of the tree’s branches? What are the strengths and weaknesses of this organization? [4 points]
There isn’t one driving organization to the Pneumonia and Influenza subtree. 480-483 and 486-387 are classified by causative infectious organism, whereas 485 is anatomic at the first level (e.g., lobular), but mixes in selective pathologic descriptors (e.g, “hemorrhagic” and “terminal”). The codes under 484 are are mixed bag with unclear meaning. [484.6] “Pneumonia in aspergillosis” probably includes pneumonia caused by aspergillosis, but does it also include pneumonia due to another organism in someone with aspergillosis? [484.7] allows for a form of post-coordination, i.e., to put together pneumonia with a separately specified systemic mycoses, but some specific pneumonias in this subclass have their own code (e.g., candidiasis 112.4) so a user has to know when and when not to use the option to post-coordinate. Prevalence seems to be the determinant of whether a pneumonia types has its own class. Other curiousities include how [484.20] “Pneumonia due to Staphylococcus, unspecified” differs from [482.49] “Other Staphylococcus pneumonia”.  

The choice of high-level classes for infectious cause is inconsistent. Why is influenza not subclassed under Viral Pneumonia? Why does pneumococcal pneumonia have its own code? A likely reason is prevalence, making it easier for people to find the code if they are manually looking from the top of the tree down (e.g., as in this browser). This benefit is less if a coder is using a search interace. Also, a coding system shouldn’t build in epidemiology that may change over time, or that may not be applicable in particular settings (e.g., the epidemiology of inpatient and outpatient pneumonias…). 

Several students mentioned this organization tracks how doctors think of patients. ICD was originally created for mortality reporting to the WHO and was to be used by mostly public health authorities. 

Given the above discussion, what SHOULD be the organizing principle? Etiology? Anatomic location? Pathology? Severity? General treatment approach? (e.g., community acquired, health care associated, ventilator associated (997.31), aspiration pneumonia (507.0), pneumonia in an immunocompromised host). An argument could be made for any of these, and none would be wrong.  It depends on why someone is using the coding scheme. To code infectious etiology for public health policy making? To code clinical status of individual patients? To be as useful as possible, it would be best for a vocabulary to be multi-axial and to have minimal contextual assumptions (e.g., prevalence of pneumonia causes). A relatively new approach to vocabulary building is the building of “ontologies” in formal logic (e.g., description logic, OWL-DL) following Aristotelian principles and other best practices, but it takes tremendous work to build these structures and these efforts are just beginning. In fact, ICD-11 is being built using these best practices.

2. Choose three (3) of the following vocabulary issues to discuss regarding ICD-9 coding of pnemonia. See lecture notes for more information. Give specific examples of problems you identify. [2 points each]
How well a vocabulary covers the “breadth” of a concept space is its coverage. How well it covers the “depth” of the space is its granularity or specificity. (Yes, one can argue which axis is breadth and which is depth…). Nevertheless…

Coverage

· The breadth coverage of pneumonia-related concepts (i.e., types of pneumonia) is uneven. One way to think about breadth is the set of statements concerning the central noun-phrase (e.g., pneumonia) and its relationship (e.g., caused-by) to other noun-phrases (e.g., pneumococcus) (i.e., X related-to Y). Breadth involves the number and types of relations that are included, and the breadth and depth of the noun phrases (“Y”) that are related to.

· Relations included in ICD-9 include “due to” (e.g, Pneumonia “due to” an infectious organism), and “associated-with” (e.g., Pneumonia “associated-with” rheumatic disease). The coverage of the second noun-phrase (“Y”) is spotty. Pneumonia “due to” a bacterium (e.g., 482.0 Klebsiella) or virus (e.g., 480.0 adenovirus) is covered, but not E.coli, or pneumonia “due to” hospital-acquired-organism. Some codes are just confusing: what is “H. flu  unspecified”? Pneumonia “associated-with” another disease is somewhat covered, but pneumonia “associated-with” mechanical ventilation is not.

· Relations not included include pneumonia “complicated-by” respiratory arrest, “acquired-from” the community, or “diagnosed-by” trachael aspirate, etc.  

· Because ICD-9 does not have a formal grammar for “post-coordinating” (i.e., combining) terms to make new terms, the spotty coverage of subtypes of any of the above broad categories cannot be reliably remedied. Supplemental codes can be used but their meaning as supplements are not standardized. 

· Coverage also means being able to say only as much as you want to say, and not be forced to say more. For example, if you don’t know the organism, you could code with Pneumonia organism unspecified (486) or narrower versions of that viral (480.9) or bacterial (482.9) pneumonia. 

· Overall, coverage is arguably sufficient for the most frequent top-level concepts in routine mortality reporting (the original purpose of ICD), but the “true” extent of coverage can only be determined against some need (a use case) or a gold standard (SNOMED-CT would be a silver standard). 

Granularity/Specificity: 

· (One can argue whether representing viral vs. bacterial pneumonia is breadth or depth. It doesn’t really matter). 

· Granularity could be considered the fine detail of what needs to be represented. ICD-9 is weak in representing modifiers (e.g., severity, chronicity), temporal features (e.g., pace of onset), relations to other attributes (e.g., anatomic location, lobar pattern), etc. Thus, ICD-9 is not good at representing “fulminant, acute, severe left frontal sinusitis due to s. pneumoniae,” as opposed to just “acute sinusitis.”

· Modifiers, where used, are also applied in a spotty manner. Acute and chronic rhinosinusitis is included but not subacute rhinosinusitis 

· Sometimes the distinctions are not clinically useful or perhaps even valid (e.g, rhinitis and sinusitis vs. rhinosinusitis as a single c.linical entity). Some classifications are just wrong: acute bronchitis and bronchiolitis are classified together though they are very different diseases.

Correctness: 

· Some of the modeling is questionable in correctness, depending on your perspective. One student says “lumping ‘reactive airways disease’ and ‘asthma’ together may not always be appropriate, since to a pulmonologist, reactive airway disease is a specific form of occupational asthma, whereas most internists consider the two interchangeable.” Another student posits that anaerobic pneumonia and aspiration pneumonia are the same “problem in terms of anatomic location, pathogen, and mechanism,” while others may feel this distinction is justified. 

· Anytime a vocabulary commits to defining the world in a certain way (lumping it or splitting it), it runs the risk of being wrong in someone’s eyes. Some think these is only one true correct view of the world. Others think that what you lump and split are choices driven by usage and perspective, and are not inherently wrong.  This is a vigorous and impassioned area of philosophy (google “realist” and “ontology” if you’re interested).

Atomic terms vs. post-coordinated terms

· ICD-9 is not a formally compositional vocabulary. That is, there are no formal rules for stating which codes can or cannot be put together, and what it means when two codes are put together. 

· For example, one could code pneumonia and co-code an organisim (from 001-139 codes). One might assume this meant the pneumonia was “caused-by” that organism. If one co-coded pneumonia with sepsis, however, the implicit relation is no longer “caused-by” but is “caused” (i.e., the pneunomia caused the sepsis). Computers cannot discern these implict relationships without formal compositional grammars.

Usability:  

· Given the inconsistent organizing principles across the branches, the uneven breadth, depth and specificity, and the lack of a formal post-coordination grammar, ICD is not easy to use reproducibly and accurately. Users may pick a wrong code out of confusion, may post-coordinate a condition that has its own specific code, or may hunt endlessly for a code that “should be there” but isn’t. 

· The ICD-9 structure is a tree, but the meaning of the branches changes without warning. In well-formed concept trees, all “children” of a node are related to the “parent” by the is-a relationship. E.g., Mary is-a Girl, Girl is-a Person. In the pneumonia tree, the implicit relationship in the branch is sometimes is-a (e.g., Pneumococcal Pneumonia is-a Pneumonia of Infectious Agent), but sometimes is something else altogether (Left-lower Lobe pneumonia “is-a” xxx)?

· The presence of NOS (Not otherwise specified) tempts many an overwhelmed coder. Sometimes, this code is appropriate but only at a certain point in time (e.g., cultures not yet back on causative agent). Sometimes, NOS is used because the vocabulary lacks the necessary specificity. 

· Searchable interfaces help the use of ICD. Still, coding of e.g., acute upper respiratory infection versus bronchitis may be difficult for practitioners to consistently categorize.

· Some codes seem to logically be for the same thing “pneumonia due to other specified bacteria” and “bacterial pneumonia, unspecified”, although the former is meant to apply to situations where a bacteria was specified in “the real world” but not in ICD-9 coding and the latter is where no particular bacteria was specified in “the real world” or in ICD-9.

· Versioning: 

· One student said: “Some of the terms are out of favor or no longer used clinically (e.g. difference between bronchopneumonia and lobar pneumonia, Eaton’s agent)”

· Our understanding of some diseases is still incomplete (e.g., interstitial lung disease). Classification and important features of these diseases change over time. (e.g., rabies used to be classified as a psychiatric disorder). A vocabulary should allow descriptions/classifications that evolve over time, with back-references that are reliable. This is not easy – ontology versioning is an open research problem. 

· The actual meaning of Not Otherwise Specified or Unspecified changes from version to version. Suppose “Pneumonia due to Bacteria X” was not available in today’s ICD-9, so you coded it as “Pneumonia due to other specified bacteria.” 5 years from now, a new ICD includes “Pneumonia due to Bacteria X” so now this type of bacteria is no longer in the “Pneumonia due to other specified bacteria” bucket. Multiply this problem across changes, different new diseases (e.g., avian influenza) and across coding laziness, and NOS is a very problematic concept that attempts to handle evolving concepts but doesn’t do it well.




