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Objective

To identify strengths and weaknesses of the global disease surveillance and notification system in order to improve its performance in the future.  Specifically, we (1) ask whether and how advances in global surveillance and notification systems put in place in the last decade made a difference in the public health response to the spring 2009-H1N1 pandemic, and (2) identify the policy implications of the findings for the future.

Background

In the past decade, many new advanced systems for disease surveillance and notification have been developed and implemented throughout the world.  These include syndromic and other surveillance systems, laboratory enhancements, and other tools for disease surveillance as well as systems for notifying others and sharing information.  An outbreak of a novel strain of A(H1N1) influenza virus in Mexico in early 2009, and the subsequent spread throughout the world, provides an opportunity to assess the capabilities of advanced surveillance systems to detect an outbreak as quickly as possible and to identify the pathogen as well as its severity, risk of transmission, and other epidemiologic characteristics.

Methods

Case study based on a systematic review of the scientific literature, official documents, and media reports, supplemented with key-informant interviews with decision-makers and responders.  

Results

Increased surveillance and laboratory capacity most likely did lead to an earlier identification of the novel H1N1 strain as well as helped to characterize it.  As a result, PCR tests and a vaccine seed strain were quickly developed, enhancing the global public health response.  The early detection was due in large part to the existence of a research surveillance system developed and operated by the U.S. Navy in Southern California that identified the first two cases, as well as enhanced laboratory capacity in the U.S., Mexico, and Canada.

Improvement of global notification systems, including the development and implementation the International Health Regulations, led to earlier characterization of outbreaks in Mexico, the U.S. and other countries.  In particular, CDC’s notification and publication of the first two California cases hastened the recognition that outbreaks in Mexico were due to novel H1N1; Mexico’s notification hastened the recognition that an outbreak at a New York City school was due to the novel strain.  
Widespread media coverage of these events, however, led to patient and physician behaviors that biased some key surveillance systems.  In particular, concerns about children and young adults being at higher risk led to an overrepresentation of these groups in most surveillance systems.  In addition, focusing case ascertainment on severe cases created substantial uncertainty about virulence and transmissibility of the novel viral strain.
In part because the novel strain emerged in the normal flu season, syndromic surveillance systems did not contribute to detection of the outbreak.  In a few cases, a global search of popular media did identify outbreaks that were not otherwise reported to WHO.  

Conclusions

Enhanced laboratory-based surveillance, coupled with advanced global notification systems did seem to improve the public health response to 2009-H1N1.  Unlike other types of emergencies, however, the outbreak of a new pathogen is intrinsically characterized by uncertainty that takes weeks to months to resolve.  Even with the best possible surveillance and notification systems in place, public health practitioners should expect this uncertainty.

Syndromic and related surveillance systems, on the other hand, did not substantially contribute to detecting the outbreak.  There were simply too few, insufficiently differentiated cases compared to a normal flu season.  The August 2009 report of the President’s Council of Advisors on Science and Technology recommends that such systems be expanded and used to maintain situational awareness.  Whether they will be useful in this context will depend on the degree that they are biased by media coverage and other factors that influence patient and physician behavior.
