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Objectives

The objective of this research is to develop and evaluate a technical architecture and prototype system to improve communication between public health officials and clinicians.  Designed to leverage the increasing presence of Electronic Medical Record systems, this architecture is meant to improve the timeliness and specificity of the public health alerts received by clinicians.  The system should allow public health alerts to be seen by clinicians based on the current patient they are viewing.  It should also provide public health officials with more accurate incidence rates and other information related to clinical behaviors.  

Background

Working in conjunction with General Electric Healthcare (GE) and the University of Utah (UT), The Centers for Disease Control and Prevention (CDC) recently developed the “Alert Knowledge Repository” operational concept as a way to improve communication between public health officials and clinicians treating patients.  An Alert Knowledge Repository is an electronic collection of all active public health alerts for a given jurisdiction.  The EMR system of a clinician would be configured to fetch a list of all alerts relevant to the current patient from this repository.  The fetch is accomplished by using the EMR to automatically query the knowledge repository for all relevant public health alerts.  The query is performed by first generating a de-identified profile of the patient using basic demographic data and current symptom information, then sending this profile as a HITSP T.81 request to the knowledge repository.  The Alert Knowledge Repository matches all health alerts relevant to the demographic/symptoms of the patient, and sends all relevant alerts back to the EMR system for evaluation by the clinician.  The clinician can then use the matching alerts to help diagnose and treat the patient. The EMR can then be used to give feedback on the diagnostic relevance of the provided alerts to public health officials. To reduce the burden placed on clinicians and prevent “alert fatigue”, the EMR system can be used to mark alerts as “acknowledged” to ensure that previously viewed alerts are not constantly resent for a given patient profile.  By intimately tying the public health alerts into the diagnostic process, it is thought that clinicians will be able to more easily determine when a given medical condition is caused by a public health outbreak.  By increasing the rate of diagnosis of public health outbreaks, the reported incidence rate should also increase.
Methods

To evaluate the alert knowledge repository concept and architecture, a prototype software system was developed that met the basic requirements for each major component of the architecture.  To build such a prototype, software developers and domain experts from the CDC, UT and The Johns Hopkins University Applied Physics Laboratory (APL) made modifications to APL’s InfoShare structured messaging software system to enable it to act as an Alert Knowledge Repository.  Concurrently, software developers from GE made modifications to GE’s Centricity EMR system to enable it to connect to this alert knowledge repository.  This combined system would be used to prototype the concept and make technical recommendations and create a roadmap for system implementation and a pilot trial of the concept with public health officials and clinicians.

Results
Built over a period of two months, the prototype software system was implemented, and did successfully reify the alert knowledge repository concept. This prototype was successfully demonstrated at the HIMSS 2009 conference.  A number of previously unidentified requirements were discovered, as well as gaps in existing HITSP standards.  The design process of the full alert knowledge repository was initiated based on the results of this effort. A timeline of future work will also be presented.
Conclusions
To better communicate public health alerts to clinicians and improve public health outbreak incidence reporting to public health officials, the alert knowledge repository concept was developed by the CDC.  The feasibility of this concept and the corresponding technical architecture was successfully demonstrated by a functional prototype software system built by the CDC, UT, APL and GE.
