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Background

• Arden Syntax at CPMC
– More than 200 MLMs
– No longer executable due to Y2K
– Need to re-examine the knowledge in MLMs

• GLIF/GLEE at CPMC
– Representation format for guideline
– Execution engine to interpret guideline knowledge 

when applied to specific patient cases
• Translating Arden MLMs into GLIF guidelines



Goal

• Study the feasibility of medical knowledge 
translation
– Arden � GLIF as an example
– Hyperkalemia patient screening as a specific case

• Identify issues arose during the translation 
process

• Propose potential solutions



MLM for Hyperkalemia Patient Screening



Guiding Principles for Translation

• Top level
– MLM instance � GLIF guideline instance

• Knowledge role mapping
– Slots of MLM � slots of GLIF classes

• Procedure code translation
– Logic slot of MLM � GLIF guideline steps



Translation



Translated GLIF Algorithm



Validity Testing

• Use GLEE as a tool
– Simulate the application of the translated 

knowledge to specific patient cases
• Domain expert created 5 simulated cases

– Represent typical patients
– Cover all possible execution paths

• For each of the 5 cases, the actual result 
matched with the expectation (the gold 
standard developed by the domain expert 
who created the cases)



Problems Identified

• Mix-up of general medical knowledge and 
local policy in MLM
– Need to use different approaches

• Flow control
– Procedure translation
– Insertion of patient state step implied

• Data definition
– The curly braces problem

• Event-driven execution
– Batch-mode processing to improve performance



Potential Solution

• Manual translation
– Labor-intensive, error-prone, difficult to generalize

• Potential solution: automatic translation 
– Direct translation could be difficult (overlapping of 

different models)
– Development of an intermediate layer as the 

target of translation
– Formalize individual models (procedures, etc.)
– The guiding principles as the starting point of a set 

of mapping rules that facilitate the translation



Conclusion

• Feasible to translate the medical knowledge 
embedded in the Arden MLMs into the GLIF 
format

• Significant efforts are necessary to handle the 
problems in the translation

• Automatic translation could be a more 
generalizable approach for future work
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