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Objective

Provide automated surveillance to monitor severe illness due to H1N1 novel influenza and specifically respond to a request from the Utah State Department of Health (UDOH) to provide hospital-based surveillance for influenza patients requiring treatment and management in intensive care units.
Background

The recent novel H1N1 influenza pandemic resulted largely in mild illness. However, there were a significant number of hospitalizations and deaths attributed to novel H1N1 [1]. To obtain a more realistic “situational awareness” of severe illness during May 2009, UDOH requested hospitals in Utah to submit data on patients admitted to intensive care units, their demographics, their respiratory status (on ventilator or not), current diagnoses including pneumonia, ARDS  and status of influenza testing/results. The data were gathered manually for 1 week and required at least 2 hours of person-time each day for collection, verification and transmittal to public health. An automated system was envisioned to (1) demonstrate the feasibility of developing such a system using existing data sources; (2) reduce time and resources needed to obtain and transmit these data and (3) enable enhanced surveillance in the intensive care units for hospital and public health leadership and decision making. This pilot was informed by work in automated detection of ventilator associated pneumonia [2].
Methods

A multi-disciplinary team of information technology personnel, informaticians, medical providers and public health practitioners was assembled to address the problem. Existing electronic sources to track and monitor patients in intensive care units were identified, access to the data in the electronic data warehouse confirmed and queries written to extract the data for analyses and reporting.
System Architecture
The following existing systems were accessed to develop this surveillance system: (1) Admission-Discharge-Transfer (ADT) system that provides patient demographics; (2) Respiratory therapy information system comprised of data input by respiratory therapists on patients managed on a ventilator including intubation and extubation timestamp, ventilator settings and brief summary of symptoms and chest x-ray report available as structured data and simple two-three word phrases and (3) Microbiology systems to capture ordering and results of influenza testing.  Data were obtained for the period May 1 to June 30, 2009 while our hospital admitted and managed several novel H1N1 influenza patients.
Results
During the period May-June 2009, the University of Utah Hospital admitted 4952 patients; 182 were admitted or transferred to the medical ICU and of these, 69 required mechanical ventilatory support. Of the 4952 patients admitted, 249 were tested for influenza and 23 were positive for novel H1N1 influenza. Fifteen of these patients were admitted to other units and 8 to the medical ICU.  In recreating the daily census, it was possible to identify all patients on a ventilator at any given time of day; their ventilator settings, brief description of their chest x-ray report (multi-lobar opacities, ARDS, etc.), and influenza test ordering with results. A mock report has been generated that could be transmitted to public health and hospital leadership.
Conclusions

It is feasible to rapidly develop a surveillance system to respond to requests from public health using existing data sources. The results of our pilot are generalizable to other healthcare facilities with similar information systems.  Validation of the automated data to determine accuracy and completeness of case capture is ongoing, especially with regard to various modalities of influenza testing and those patients tested at other facilities.. Further work is needed to develop this as a production system, harness free text from clinical encounters and imaging reports, and to validate and compare against other surveillance systems.  An extension of this work will address the surveillance of morbidity and mortality from pneumonia and influenza (P &I).
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