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OBJECTIVE
This paper describes the use of EWORS (Early Warning Outbreak Recognition System)-an electronic syndromic surveillance system, its use in recognizing an infectious disease outbreak, and initiation of a dengue hemorrhagic fever investigation in Lao People’s Democratic Republic (Lao, PDR).

BACKGROUND
The Early Warning Outbreak Recognition System (EWORS) initiative was introduced in Lao PDR by the Ministry of Health in May 2002 to strengthen the existing disease surveillance system [1]. The system was developed by the Naval Medical Research Unit No. 2 in Jakarta, Indonesia. Lao public health officials wanted timely access to accurate, reliable information regarding the infectious disease burden in their community. Additionally, they wanted the capability to rapidly assess changes in disease patterns or trends. One method to accomplish this is to look for sudden increases in patients presenting with specific symptoms indicative of changes in the endemic disease burden or the outbreak of emerging infectious diseases [2]. Conventional surveillance methods using diagnostic and laboratory results were often too slow to rapidly detect a large-scale infectious disease outbreak [3]. The adoption and use of a syndromic surveillance system addressed these needs in the Lao PDR public health system.

METHODS
Hospital personnel record presenting symptoms using a standardized set of 29 clinical signs/symptoms, physical exam information, demographic data and presumptive diagnosis from each patient presenting at member hospitals with a suspected infectious disease. Information is collected on a standardized form and transferred to a dedicated computer daily. EWORS performs semi-automated data analysis to detect any increase in the number of patients presenting with a pre-defined set of symptoms which correspond to recognized infectious diseases. In this case, the symptoms; fever, fever and cutaneous bleeding, and fever and chills were used as the syndromic criterion for dengue hemorrhagic fever (DHF). The system detected when the weekly incidence exceeded the average weekly incidence of the preceding 12 month period by two standard 

deviations above the mean and triggered an alert. Laboratory tests consisted of obtaining sera from patients and performing dengue rapid tests and an ELISA test for IgM antibody against dengue.

RESULTS
Using EWORS, public health officials detected an increased number of patients presenting with symptoms of dengue hemorrhagic fever (i.e. fever, fever and cutaneous bleeding and fever and chills). Contact was immediately made with the local hospital EWORS site team and the Provincial Health Authorities and an outbreak investigation was initiated. Laboratory tests revealed that DHF was the cause of the outbreak, with a total number of 976 cases. There was also an increased number of malaria cases (n = 370) which complicated the initial presumptive diagnosis of DHF.
 (
Outbreak investigation
)
Figure 1 - Increased trends of fever, fever and cutaneous bleeding, and fever and chill in Luangprabang site beginning in week-32 of 2003. ■ = fever, ■ = chills/fever ■ = cutaneous bleeding.

CONCLUSIONS
The use of EWORS in this incident proved to be an effective tool for the early detection of an infectious disease outbreak and initiating an appropriate public health response. Subsequent laboratory testing validated the results of the syndromic surveillance system and confirmed DHF as the etiology.
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