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Chairman Cardoza and members of the Subcommittee, my name is Dr. Michael Osterholm; I am the Director of the Center for Infectious Disease Research and Policy and professor at the University of Minnesota. Prior to my current position, I served for almost 25 years in various roles at the Minnesota Department of Health (MDH), including 15 years as State Epidemiologist. In that role, I led some of the largest and most complex foodborne outbreaks in our country during the past several decades and helped pioneer some of the cutting- edge epidemiology and laboratory techniques in use in this area today. In addition I’m joined in my testimony today by coauthors Drs. Craig Hedberg and John Besser. Dr Hedberg served with me at the Minnesota Department of Health and is now a professor in the School of Public Health at the University of Minnesota. He is an internationally recognized expert in surveillance and outbreak investigation of foodborne disease. Dr. Besser is a leading expert in the laboratory aspects of foodborne disease agent identification and is at the MDH. 

Today we are pleased to share with you our perspective on the current outbreak of Salmonella serotype Saintpaul, particularly given the role the MDH has played in identifying jalapeno peppers as a vehicle for this outbreak; the significant problems in our food delivery systems that can and should be addressed, such as insufficient product traceability, inadequate food protection planning, and inadequate inspection and traceback capacity at the Food and Drug Administration (FDA) and US Department of Agriculture (USDA); the problem with the epidemiological methods used by state and local health departments and the Centers for Disease Control and Prevention (CDC) to determine what  specific foods or other exposures are responsible for outbreaks; and finally, what we must do to address these critical issues if we are to change our current and inadequate foodborne disease surveillance and outbreak investigation systems. 
First, let us share our perspectives on the current outbreak. On June 2, 2008, the CDC announced that it was collaborating with public health officials in several states, the Indian Health Service, and the FDA to investigate an ongoing multistate outbreak of human Salmonella serotype Saintpaul infections. At the time, they reported that an epidemiologic investigation comparing foods eaten by ill and well persons had identified consumption of raw tomatoes as the likely source of the illnesses in New Mexico and Texas. Results of this investigation could not identify a specific type and source of tomatoes. The extent of the outbreak, as it was then recognized, included approximately 87 cases in nine states.

Almost 2 months, more than 1,300 confirmed cases in 43 states, the District of Columbia and Canada and two positive jalapeno peppers later, we appear to be moving towards the end of the outbreak. We are just now beginning to understand how this unprecedented event occurred and why new case illnesses continued for so long.
There has been a great deal of discussion during these past 2 months regarding the difficulties in tracing the source of tomatoes and an increasing concern that the epidemiological investigation may have implicated the “wrong” food item.  There will be a proper time and place for all of the details of this investigation to be thoroughly reviewed to determine what we might have known when, and how we might more effectively use this knowledge to improve our investigation the next time.  If there is one clear message today to the public health foodborne disease professionals of our country, it is that our other public health colleagues, government leaders, the food and agricultural industries and the public are expecting us to answer with some clarity, “What happened?” The one great certainty of recent years’ experience in investigating large, multistate foodborne illness outbreaks is that there will be a next time and it could be as soon as tomorrow.

We are not here to point fingers as to what worked and what didn’t work in this outbreak, but rather to point out that there are effective models for the investigation of complex foodborne outbreaks that can be adapted to improve our ability to rapidly detect and respond to these events now and to build our capacity to prevent such outbreaks well into the future. The fundamental questions we all need to ask ourselves are how much do we really care about foodborne illness and what are we willing to do to change our current approaches in both the public and private sectors?  Are the public and private sectors willing to invest in a public health system that can more readily detect and effectively respond to these outbreaks? Why are we not using available food safety technology, such as irradiation, to effectively pasteurize our fresh food supply? While we don’t expect to answer these questions today with great definition, we must begin to address them head on.
In light of the current outbreak-related recommendations to avoid certain kinds of tomatoes, there will no doubt be extensive debate about how quickly and with how much certainty public health recommendations such as this should be made.  The Council to Improve Foodborne Outbreak Response (CIFOR) is a multidisciplinary working group convened to increase collaboration across the country and across relevant areas of expertise in order to reduce the burden of foodborne illness in the United States.  The Council of State and Territorial Epidemiologists (CSTE) and the National Association of County and City Health Officials (NACCHO) are co-chairing CIFOR with support from the CDC. CIFOR represents an important new effort to improve our foodborne disease surveillance system by actively engaging local public health agencies in the discussion with state and federal counterparts.  Because the effectiveness of our national surveillance efforts depends on the actions of local agencies, their participation in evaluating the performance of foodborne disease surveillance and addressing its weaknesses is critical.  As noted in outbreak investigation guidelines being prepared by CIFOR, “While releasing premature and incorrect conclusions to the public can be a disaster, and sounding the alarm bell too often can lead to warning fatigue, it is a mistake to withhold or delay the release of information that the public may need to protect themselves.  Public health agencies have an obligation to get information to the public or others who need to know as quickly as possible.”  
We believe that there are significant problems in our food delivery systems that can and should be addressed, such as insufficient product traceability, inadequate food protection planning, and inadequate inspection and traceback capacity at the FDA and USDA. However, in our opinion this outbreak primarily highlights serious shortcomings with our foodborne disease surveillance system and initial epidemiologic investigations.  As the name implies, foodborne disease surveillance is the part of our food safety system involved with gathering of data from people who have become ill with diseases that may be due to contaminated food.  
Foodborne disease surveillance is the single most powerful tool at our disposal for the detection of unrecognized problems in our food and water supplies, and yet it remains largely out of the public eye and conspicuously underrepresented in national food safety planning. In a sense, our surveillance system has become crippled by its own success. Most of the foodborne disease outbreaks that have come to national attention in the past few years would not have been detected at all 15 years ago. This has largely been due to the development of PulseNet, the nation’s molecular subtyping network.  PulseNet was created by the CDC in 1998 to track disease-causing bacteria such as Salmonella by “DNA fingerprinting,” using similar methods to those used to identify people in criminal investigations.  Unfortunately, PulseNet cannot identify the source of an outbreak by itself. Its principle role is to identify clusters of cases that have a high likelihood of having been infected by a common source, such as a mass-distributed food item.  Another critical aspect to maximizing the effectiveness of PulseNet is the time it takes to actually get patient bacteria isolates into the public health laboratories and the time until the results are in the hands of trained surveillance epidemiologists. In Minnesota, this typically takes less than 3 days; in many states it takes up to 5 or more weeks.  
Once a cluster has been identified, an epidemiological investigation is then required to determine if the cluster truly represents an outbreak and to identify the cause or causes.  The essential problem with our current national system in our opinion is that the epidemiological methods to determine the specific foods or other exposures responsible for these outbreaks have not kept pace with our ability to detect significant clusters of disease through PulseNet. There are a variety of reasons for our limitations in this area. While PulseNet is centralized and standardized, epidemiological investigations occur at multiple jurisdictional levels, and there is no generalized agreement on best practices. As such, there are great differences in the ability of states to collect and analyze the basic information needed to resolve outbreaks, which places intrinsic limitations on the ability of CDC to investigate multistate outbreaks.  This in turn limits the ability of FDA or USDA to pinpoint the sources of contamination and to break the chain of transmission.  It is at the core level of exposure data gathering that we will focus our testimony today.  

The challenges of foodborne disease surveillance in the US 
Jurisdiction for foodborne disease surveillance in the US is based on individual state reporting rules.  Across 50 states, more than 3,000 local health departments act with varying degrees of autonomy.  Last year at the Annual OutbreakNet/CSTE meeting, C.P. Kanwat from South Carolina and Bill Keene from Oregon presented the results of a survey of the states regarding the structure and practices of foodborne disease surveillance programs. Results of this survey found that gastrointestinal disease surveillance was the responsibility of local agencies in approximately half of the states and was centralized in a single state office in approximately a quarter of the states. Surveillance was conducted by regional state offices in approximately 20% of states. The multiplicity of different models for conducting foodborne disease surveillance makes it difficult to standardize surveillance activities across the country. Imagine what it would be like if our US Weather Service was a hybrid system of local, state and federal agencies of varying resources and expertise and all using different methods and models to predict, document and interpret our weather. It would be a mess; to certain degree that is the system we have for foodborne disease surveillance and outbreak response. 
CDC aggregates surveillance on a national level and provides consultation and coordination for multistate outbreak investigations.  However, CDC lacks authority to independently investigate outbreaks within a state, and while encouraging states to be active participants in multistate outbreaks, has limited resources to directly support outbreak investigations. The primary mechanism that CDC has to respond to outbreaks is the initiation of an EpiAid request by a state health department.  In response to an EpiAid, CDC can mobilize resources and dispatch an Epidemic Intelligence Service (EIS) officer, or small group of EIS officers to the state making the request. EIS officers are epidemiologists in training.  Over the years this has been a tremendous resource for states investigating unusual outbreaks, outbreaks caused by an unknown agent or in states lacking adequate resources or basic expertise to conduct such investigations. However, the logistics of dispatching one or a few EIS officers to a field location do not address the primary need to rapidly conduct a large number of interviews as part of the investigation of an outbreak of foodborne illness. While participating in outbreak investigations is an important part of EIS training, EIS officers do not always have the experience and skills needed to lead a complex foodborne disease outbreak investigation.  
Because CDC has primary relationships with the states, it is also limited in its ability to directly interact with the more than 3,000 local health agencies that in many states have primary responsibility for conducting patient interviews.  The result is that in many outbreak investigations, local agencies are left out of the loop and may not fully appreciate the importance of their individual efforts (or lack thereof) to the overall outbreak investigation. Establishing effective means of integrating local agencies into large, multistate investigations that are detected and coordinated on a national level is a major concern.
From 2002-2005, 40% of E. coli O157:H7 outbreaks and 25% of Salmonella outbreaks reported to CDC were multi-jurisdictional in occurrence. Increasingly, these outbreaks are detected by the identification and investigation of clusters of cases with identical pulsed-field electrophoresis (PFGE) profiles.  These profiles are the fingerprint of the infectious agent that allows us to determine their similarity and serve as the key data used in PulseNet. The development of standardized PFGE protocols and the ability to transmit and store digitized PFGE patterns has put PulseNet at the forefront of pathogen-specific surveillance for Salmonella, E. coli O157:H7 and Listeria.  No longer do states have to send living cultures to CDC for the purposes of comparison. Electronic image files can be uploaded to a central server and shared with public health officials instantly, around the country.
The active participation of public health laboratories can be seen from the result of surveillance in 2005, when over 5,000 E. coli O157:H7 patterns and almost 30,000 Salmonella patterns were uploaded to PulseNet.  These data and the subsequent analysis resulted in the detection of 36 multistate E. coli O157:H7 clusters and 152 multistate Salmonella clusters.  The CDC was involved in 19 multi-state E. coli O157:H7 investigations and 30 multistate Salmonella investigations. However, the food items responsible for transmitting the infectious agent, known as a vehicle, were identified for only 4 E. coli O157:H7 investigations (or 21%) and 8 Salmonella investigations (27%) (CDC data presented at 2008 OutbreakNet/CSTE meeting by Dr. David Warnock).  
The relatively low yield of these investigations is disappointing.  While some of these clusters may have represented the co-incidental occurrence of organisms with a similar pattern from multiple unrelated sources, others were almost certainly outbreaks for which the source could not be identified. There are many reasons why an investigation may fail to identify a common source.  The first is the length of time between when patients got sick and when the outbreak was recognized.  In a study of enteric disease timelines, known as the EDITS study and led by Dr Hedberg and conducted on behalf of CSTE, the average time interval between onset of illness and subtyping by PFGE was 15 days for E. coli O157:H7 and 18 days for Salmonella.  Because a cluster is defined as the occurrence of multiple cases caused by strains with matching PFGE patterns, clusters may not be recognized until 3-4 weeks after onset of illness. If interviews of cases are not initiated until after the cluster is identified, these further delays mean cases are being interviewed about exposures that may have occurred 4-6 weeks earlier.  Longer delays reduce the likelihood that cases will accurately recall important details of where and what foods they may have eaten before they became ill.  Since the incubation period for E. coli O157:H7 and Salmonella infections may be up to a week, this represents a considerable challenge to identifying the contaminated food item.

A final challenge to identifying the source of contamination is that many public health agencies do not use a standardized exposure questionnaire or collect detailed source information about food items during initial interviews.  It is very common to identify from which restaurants and grocery stores food was obtained and also to ask about consumption of food items such as chicken, ground beef or lettuce and tomatoes. However, these are not always cross-referenced in a way that would link a specific tomato to a meal at a specific restaurant ---information that is critical to tracing the source of contamination.  Systematically collecting detailed exposure information during early interviews with cases is a critical need to improve the effectiveness of our surveillance and outbreak investigation efforts.
Opportunities for improving foodborne disease surveillance
The challenges we face in improving our foodborne disease surveillance have been becoming increasingly apparent for some time. The CDC, FDA and the CSTE have been working for a number of years to define the problems and seek solutions.  In 2001, the National Food Safety System (NFSS) Project, Outbreak Coordination and Investigation Workgroup published guidelines for improving coordination and communication in multistate foodborne outbreak investigations.  These were specifically developed to address the challenges of coordinating large and complex foodborne outbreak investigations among multiple states and federal public health and food regulatory agencies.  

While these guidelines targeted communication and coordination “at the top” of the investigation, they appear to not have increased our ability to engage local public health agencies in multistate outbreak investigations and to rapidly develop the critical exposure information “at the base” of the investigation.
While we fully support the effort of CIFOR, the multidisciplinary working we discussed previously, we want to submit that there is a natural conservatism in any large and complex system that resists the adoption of the types of new practices we believe may be needed to make effective use of the tools we now have available for foodborne disease surveillance in the US, and to respond to the challenges posed by our rapidly changing food systems.  The tension between holding onto the methods of the past and using effective new methods of the present are seen in much of the discussions within CIFOR, and the development of guidelines for investigating outbreaks. Drafts of these guidelines are currently available for review and comment on the CIFOR Web site (http://www.cifor.us/documents/CIFORGuidelines-draft.pdf).
Chapter 4 of these guidelines on foodborne disease surveillance and outbreak detection contains a very thorough overview of foodborne disease surveillance methods, strengths and limitations. This chapter also describes model practices for routine surveillance and cluster evaluation — the actions that led to the early detection of outbreaks such as the recent outbreak caused by Salmonella serotype Saintpaul. The reality of the current situation is that the practices used may vary based on pathogen priority, the needs of a particular outbreak, and on an agency’s resources. These determinations are made on a state-by-state and agency-by-agency basis. However, there are a series of practices described that provide a more aggressive approach to surveillance that we believe give us the best chance to rapidly detect outbreaks and identify the source of exposure.  Many of these are practices have been successfully used by the MDH. These include interviewing all laboratory-diagnosed cases when they are first reported using a standardized form to collect detailed exposure information when recall is the greatest, and as possible new exposures are suggested during case interviews linked to an outbreak, to systematically re-interview initial cases to uniformly assess these exposures. We believe these should be adopted as best practices, and that where resources limit the adoption of these practices, we must find a way to build the infrastructure of our public health system to make it possible.
Another key to the success of foodborne disease surveillance in Minnesota has been the use of a dedicated group of 8 to10 public health students (4 to 5 FTE’s), known as “Team Diarrhea”, to serve as a primary resource for interviewing cases as part of routine surveillance and outbreak investigation.  The use of Team D fits very nicely into the centralized system of foodborne disease surveillance that exists in Minnesota. Moreover, since conducting interviews in a timely manner is one of the rate-limiting steps in outbreak investigations, we believe a series of regional Team Ds or a national Team D would go a long way to providing precisely the real-time support for outbreak investigations at the state and local levels that is so sorely needed.  

The benefits of Team D go far beyond providing a dedicated group of interviewers.  Because members of Team D are public health students at the University of Minnesota, they receive valuable experience in conducting surveillance that enriches their academic training immeasurably.  The graduates of Team D are now moving into important food safety roles in public health and food regulatory agencies across the country.   
We believe the time is right to build on the success of Team D in Minnesota and to invest in a major Masters of Public Health-level training program that should include epidemiology and surveillance methods, risk assessment and risk management, and overviews of the food system from farm to fork. This training program should include service on National Team D, to conduct interviews and support outbreak investigations at state and local levels.

The model for such a training program currently exists at the University of Minnesota, School of Public Health. In addition to our academic tracks in Infectious Disease and Food Safety, the University has a post-graduate certificate program in Food Protection that defines the key curriculum for food safety, with course offerings available through a 3-week public health institute, or online.
We bring this to your attention to demonstrate that we have the capacity to rapidly scale up this training program and establish both a National Team D to provide an immediate resource to rapidly conduct interviews to support multistate outbreak investigations, and a long-term program to develop a new generation of food safety specialists with applied training in outbreak investigations to work in public health and food regulatory agencies and food-producing industries.

To accomplish this effort quickly and with expertise, we propose that the University of Minnesota can be designated as the lead academic institution to develop this new food safety training initiative and that a consortium of other schools of public health be established to replicate this training program under the University’s leadership.  Within one year this program can be established and prepared to support outbreak investigations across the country. Within 5 years it will transform foodborne disease surveillance at all levels.
A frequent objection to the “Minnesota Model” has been the additional resources needed to interview all cases of foodborne diseases with a sensitive and specific questionnaire, conduct laboratory testing on a “real time” basis, and routinely investigate all clusters of disease.  We don’t know how much money is currently being spent on foodborne disease surveillance nationwide, but a CIFOR cost-benefit study is underway to answer that question. Our understanding is that most of the nation’s capacity is funded by the CDC Epidemiology and Laboratory Capacity Cooperative Agreement, which has had level or declining funding for the past several years. Many states do not have any dedicated foodborne disease epidemiologists, and some states have only a single part time laboratory worker to conduct PFGE analysis.  We believe that the amount of funds needed to improve this situation nationwide is small compared to the consequences of maintaining the status quo.  The MDH, serving a population of more than 5 million people employs 4 to 5 student FTE’s to interview all reported cases of foodborne disease in a timely and systematic manner at a cost of approximately $100,000 per year. Minnesota has made a greater investment in epidemiologists and laboratory workers than most states and we believe the stellar record of disease detection and outbreak response is a direct result. Extrapolating from the Minnesota experience, we estimate that enhanced nationwide surveillance for Salmonella, Shigella, Campylobacter, and E. coli O157:H7 disease would cost between 25 million and 50 million additional dollars per year nationwide. To put this number in perspective, a single case of hemolytic uremic syndrome, the direst consequence of E. coli O157:H7 infection, costs between one half to one million dollars in medical costs alone, and a single death has been estimated to cost society approximately 6.2 million dollars.  Based on these estimates, it would take very few prevented cases per year to justify the entire investment.  
We don’t know how many cases of foodborne disease are being prevented by our current system, or how many cases could be prevented with enhanced surveillance.  We do know that since 1998, hundreds of millions of pounds of contaminated food have been removed from the marketplace and destroyed or discarded as the result of these activities and have included such varied vehicles as peanut butter, ground beef, breakfast cereal, almonds, frozen pizza, and stuffed chicken products.  Surveillance has allowed us to identify unrecognized problems in our food and water delivery systems that might continue for years if not detected. Therefore, we believe it’s safe to say that the number of cases of disease prevented by our current surveillance system is a very large number.  Nevertheless, the consequences of these outbreaks remain high, and as we have described most outbreaks are probably not recognized or resolved.  As we have seen during the past several months and during the 2006 outbreak associated with fresh spinach, industry suffered extraordinary losses during protracted outbreak investigations.  The cost of fixing our system is only a fraction of what industry loses in a single outbreak caused by delayed or inadequate investigation.  
In conclusion, we do know how to greatly reduce foodborne diseases.  We believe that most food producers and distributors place high priority on delivering safe food to our tables. Furthermore, quality foodborne disease surveillance and outbreak investigation fundamentally changes the economics of food production, leveling the playing field between those that work hard to produce safe food and those that cut corners.  We must continue to improve food safety through better design and implementation of our food safety systems, promoting the use of food irradiation and improving the traceability of implicated products when inevitable problems occur. With a minimal investment in foodborne disease epidemiology resources and disease surveillance infrastructure, we can greatly improve our ability to detect and respond quickly and correctly to unexpected problems such as the Salmonella serotype Saintpaul outbreak we are discussing today. 
Thank you Mr. Chairman for this opportunity to share with you and the other Subcommittee members our experience and perspectives on this important issue. I’m happy to answer any questions you or the Subcommittee may have.
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