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Objective

Develop algorithms for sensitive and accurate detection of herpes zoster and postherpetic neuralgia using structured electronic medical record data.
Background

Many important public health outcomes are poorly coded or not coded at all in conventional electronic health data. Postherpetic neuralgia, for example, has neither a specific laboratory test nor an exclusive ICD9 code. The absence of a definitive diagnostic code or pathognomonic test impedes accurate surveillance for these outcomes using electronic medical record (EMR) or claims-based data. New methods are needed to facilitate surveillance for elusive outcomes using structured electronic data. One promising technique is to combine multiple EMR data elements into a single algorithm to optimize performance. We sought to a) characterize the sensitivity and positive predictive value of existing structured EMR data to detect herpes zoster and post-herpetic neuralgia, and b) develop novel algorithms combining multiple EMR data elements to improve detection of herpes zoster and postherpetic neuralgia from EMR data.  
Methods

We extracted comprehensive encounter data from the EMR of Harvard Vanguard Medical Associates, a large multispecialty multisite ambulatory medical practice based in Eastern Massachusetts. In Aim 1, we sought to identify every patient with incident herpes zoster in calendar year 2008 by applying five electronic screening criteria.  These included ICD9 codes for herpes zoster, varicella, and herpes simplex; prescriptions for antiviral medications; and laboratory tests for herpes viruses. Random subsets of patients identified by each screening criteria were selected for full-text chart review to affirm or refute herpes zoster.  Chart reviews were used to project the total number of herpes zoster cases in the population and to calculate sensitivity and positive predictive value for each screening criteria. The most accurate criteria was selected as the final algorithm. 
We then sought to develop an algorithm to detect postherpetic neuralgia. We nested this within the population of patients identified by the final algorithm from Aim 1. Analagous to the first Aim, we sought to identify every case of postherpetic neuralgia within this population using eight different screening criteria. These included diagnostic codes for pain, neuralgia, and neurologic complications of herpes zoster following a visit for herpes zoster; prescriptions for antidepressants, anticonvulsants, or analgesics within 60 days following an ICD9 code for herpes zoster; and repeat visits with an ICD9 code for herpes zoster. A random subset of charts identified by these criteria was reviewed for postherpetic neuralgia. We then projected the total incidence of postherpetic neuralgia for the population, calculated the sensitivity and positive predictive value of each screening criteria, and developed a final algorithm incorporating diagnostic codes, medication prescriptions, and visit intervals to optimize sensitivity and positive predictive value in detection of postherpetic neuralgia.
Results
A total of 3094 patients were flagged by screening criteria for herpes zoster; 267 charts were selected for review and 99 cases were confirmed. This projects to 1848 cases within the full population (incidence rate 3.8 cases / 1000 person-years). The ICD9 code for herpes zoster alone (053.x) detected 99% of cases with a positive predictive value of 88%. Additional criteria incorporating other diagnosis codes or laboratory testing only identified 14 more cases. 
Out of 2089 people with an ICD9 code for herpes zoster in 2008, 779 fulfilled ≥1 screening criteria for postherpetic neuralgia. We randomly selected 438 charts for review, 257 have been reviewed thus far and 99 cases confirmed. This projects to 300 cases of in the full population (incidence 14%). An ICD9 code for neurologic complications of herpes zoster detected 62% of cases, positive predictive value 90%. An algorithm seeking a) two or more visits for herpes zoster ≥30 days apart and a new prescription for an analgesic, antidepressant, or anticonvulsant; or b) an ICD9 code for neurlogic complications of herpes zoster; or c) an ICD9 for neuralgia up to 180 days after an ICD9 code for herpes zoster had a sensitivity of 87% and a positive predictive value of 85% for postherpetic neuralgia.
Conclusion
Algorithms combining diagnosis codes, medication prescriptions, and visit intervals can detect herpes zoster and postherpetic neuralgia with high accuracy.
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