Medical Informatics, Winter 2018

Problem Set #1 : Naming Data

January 16, 2018
Due:
Monday, January 22, 2018, e-mail to ida.sim@ucsf.edu by 5 PM. Please put your name inside your Word document, and call your file Name.ProblemSet#.doc (e.g., Lee.2.doc). Thanks!

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

Questions
You will be exploring two of the most important medical coding systems to get a feel for how they "describe" pneumonia. 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.
Visit http://apps.who.int/classifications/icd10/browse/2016/en#/J09-J18 to explore the ICD-10 coding tree for “Influenza and pneumonia” (J09-J18). Be sure to explore “sibling” concepts (e.g., Acute Respiratory Infections (J00-J06)) as well as “child” and “grandchild” concepts (e.g., Viral Pneumonia, J12).

Unlike ICD-10 which ordered influenza and pneumonia terms primarily by causative organism, the children of the SNOMED-CT pneumonia tree includes classifications by anatomy or pathology (e.g., cavitary, lobar, focal or hemorrhagic pneumonia), patient type (e.g., neonatal pneumonia), clinical context (e.g., postoperative pneumonia), time course (recurrent or unresolved pneumonia), etc.   


Comment on the “Influenza and pneumonia” tree structure. [6 points]
· What seems to be driving the organization of the tree’s branches? 
· What are the strengths and weaknesses of this organization? 
The overall ICD-10 tree is mostly based on the different anatomical systems (e.g., nervous system, circulatory system) but also has categories that are not anatomical (e.g., neoplasms, certain infectious and parasitic diseases). 
For the Pneumonia and Influenza subtree, there isn’t one driving organization. The first level classification is primarily driven by causative infectious organism (e.g., J13 Pneumonia due to Streptococcus pneumoniae), but J17 does not follow that pattern (Pneumonia in diseases classified elsewhere) and J09 and J10 make a distinction between influenza caused by a seasonal (J10) vs. zoonotic or pandemic virus (J09). Further down the influenza trees, the classifications revolve around manifestations, for example J10.1 for respiratory manifestations vs J10.8 other manifestations. Anatomic classification shows up in J18.1 Lobar pneumonia but nowhere else. 

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 and clinical and public health importance, 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 important if a coder is using a search interface or if the coding is automated. 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…) but remember that ICD was made for reporting causes of death to the WHO, and influenza deaths are of particular relevance for public health.

Several students mentioned that this organization tracks how doctors think of patients. ICD was originally created for mortality reporting to the WHO and was to be used mostly by public health authorities. A special situation is when the etiologic agent is not known. There are several codes for such situations (e.g., “pneumonia due to other specified organism," "broncho-pneumonia, organism unspecified"). This is a very tricky area for vocabularies. Here are some situations that should ideally be coded differently: 1) I have no idea what the organism was, and didn't look; 2) I looked for x,y,z and it was none of those; 3) I can't prove it, but I think it was avian influenza with high probability; 4) We don't know what the causative agent was, and I'm not sure how much investigation took place. 


Given the above discussion, what SHOULD be the organizing principle? Etiology? Anatomic location? Pathology? Severity? General treatment approach? (In ICD-9, there were entries for  community acquired, health care associated, ventilator associated (997.31), aspiration pneumonia (507.0), and 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). ICD-10 is much cleaner than ICD-9 but still has issues as described above. ICD-11 is slated to be approved by the WHO in May 2018. 
2. Explore the SNOMED-CT tree for "Pneumonia." Visit http://browser.ihtsdotools.org/?perspective=full&conceptId1=404684003&edition=us-edition&release=v20170901&server=https://prod-browser-exten.ihtsdotools.org/api/snomed&langRefset=900000000000509007 and do the following:

- click on Search in the tabs along the top of the left pane
- enter "pneumonia" into the Search box 
- click on the "Pneumonia (disorder)" term under the Search box
- on the right pane, you should now see the parent and child concepts of "Pneumonia (disorder)". Click to explore.

Compare ICD-10 and SNOMED-CT for coding pneumonia. You can also explore these vocabularies for your own disease interest. [4 points]
· Which vocabulary, ICD-10 or SNOMED-CT, do you think is "better" for coding EHRs to support research? 
· Why? 

7 /12 students in the class voted for SNOMED. The rest said “it depends” and 2 further suggested that ICD-10 and SNOMED could be combined. The answer I agreed most with was: “Altogether, it might be best to compare the two for the specific predictors and outcomes being studied!”


SNOMED is more expressive, because it has more terms and the ability to post-coordinate terms, so it can be much more nuanced about describing a disease. This expressivity allows one to code with more specificity than with ICD-10, which is very important for research. 

However, this expressivity also makes SNOMED much harder to use. Several students mentioned that SNOMED is more clinical and therefore easier for clinicians to navigate. But how would you code a recurrent cavitary post-obstructive pneumonia caused by anaerobic organisms? And should clinicians really be the ones doing the coding anyways? Studies have shown that SNOMED coding has only a 40-60% reproducibility, both across different coders and for the same coder coding the same case at a later time. This lack of reproducibility due to SNOMED's complexity reduces coding accuracy, which partially negates the theoretical benefits of increased specificity. 

On the other hand, ICD-10 is less granular, has quirks in its structure (as discussed above), and is often subject to coding bias due to gaming for increased payment. (SNOMED codes are not used for billing, and so are not subject to this gaming). But unlike SNOMED, ICD-10 has the virtue of being widely used and easier to use, and has a whole industry of trained coders to support its use. 


Thus, neither vocabulary is ideal for research. SNOMED is theoretically better, but at the moment, ICD-10 wins on practicality. 

While the dominant approach used to be to design the best ever vocabulary and code everything to it as soon as possible, a newer approach is "late binding" (the term comes from programming lingo -- delayed binding of variables to their values). In late binding, EHR data is left raw and uncoded. When you need the data to be coded (e.g., when searching for your disease, or aggregating for analysis), the data is coded at that time to the best vocabulary for your specific needs.  There will not be a single "best" vocabulary for everyone or every question because each task will be different. You may want to bind to different vocabularies to explore the effect on your analysis (use a crosswalk between ICD-10 and SNOMED). This approach is currently not practical because of a lack of technical support for performing late binding. 

