The term “foodborne disease surveillance” is often used to describe routine monitoring in a population for any enteric disease. The actual vehicle is usually not known during  the
surveillance and early stages of the investigation processes, and transmission ultimately could be caused by food, water, person-to- person spread, animal contact, or other exposures.

A primary function of foodborne disease surveillance is detection of problems in food and water production and delivery systems that might otherwise have gone unnoticed. Rapid detection and investigation of outbreaks is a critical first step to abating these active hazards and preventing their further recurrence (discussed further in Chapter 5). Broader goals of surveillance include defining the magnitude and burden of disease in the community, monitoring trends, measuring the effectiveness of control programs, attributing disease to specific food vehicles, providing a platform for applied research, and facilitating understanding of the epidemiology of foodborne diseases. This chapter focuses on outbreak detection aspects of surveillance.
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4.0 Introduction
Unlike food-monitoring programs, which seek to identify problems in food production and correct them before illnesses occur, foodborne disease surveillance cannot prevent initial cases of disease. Nevertheless, surveillance is a sensitive tool available for identifying failures anywhere in food-supply systems. Food monitoring must concentrate on monitoring  the effectiveness of risk-reduction procedures at critical control points during the production of certain foods. However, the range of possible food vehicles detectable through foodborne disease surveillance includes all food or other substances contaminated at any link in the  chain from production to ingestion. Foodborne disease surveillance complements regulatory and commercial monitoring programs by providing primary feedback on the effectiveness of prevention programs.

Over the years, foodborne disease surveillance, coupled with outbreak investigation, has remained among the most productive public health activities, resulting in there call of  hundreds of  millions of  pounds of contaminated products and prompting numerous large and small changes in food-
production and food-delivery systems. Many improvements in food safety during the past 100 years directly or indirectly resulted from outbreak investigations. However, current surveillance practices vary widely, are unevenly resourced, and generally exploit only a fraction of the system’s potential.

When a possible foodborne disease outbreak is first detected or reported, investigators will not know whether the disease is foodborne, waterborne, or attributable to other causes. Investigators must keep an open mind in the early stages of the investigation to ensure that potential causes are not prematurely ruled out. Although the focus of these Guidelines is foodborne disease, many of the surveillance and detection methods described in this chapter and the investigation methods described in Chapter 5 apply to a variety of  enteric and other illnesses, regardless of source of contamination.

4.1. Overview



·  Pathogen-specific  surveillance:
· Complaint systems
Syndromic surveillance

4.2.	Pathogen-Specific Surveillance
4.2.1.	Purpose
4.2.2.	Background
4.2.3.	Case Reporting and Laboratory Submission Process
Need to introduce CIDTs here, when talking about isolates
 
4.2.4.	Epidemiology Process
The initial cluster identification part is so vague- it might be beneficial to edit. 
Plus we need to decide how to handle the redundancies with ch5


4.2.5.	Laboratory Process
4.2.5.1 Cluster definition and  triage
CIDT
WGS, relatedness,and use of sequencing to determine serotype, virulence factors, abx susceptibilities.
NARMS

4.2.5.2. Microbiological Screening 
a. Focus on best practices of molecular surveillance to include the lessons learned from PFGE
i. Also include conclusions from cost-benefit study here
ii. Add NARMS surveillance here
b. Include CIDT and isolate recovery topics
i. NOTE: John B has list of issues we can add
ii. Discuss CIDT panel target issues (strains may evolve so target gene is no longer detected by panel though agent is present)
iii. Submission guidance for labs
iv. Cost per test
v. Effect on surveillance turnaround time
c. Use of WGS in foodborne disease surveillance
i. Discuss transformation of PulseNet from PFGE to WGS
ii. Genome Trakr as a WGS attribution database to link food/environmental and clinical sooner to start identifying possible cluster sources
iii. Effect of WGS on TAT
iv. Address sensitivity versus specificity of technique
v. Need for epidemiology to identify potential sources for outbreaks still
vi. New considerations for cluster detection from WGS
1. Allele codes and interpretation
a. Focus on how interpretation of WGS results (i.e. cutoffs for relatedness) differs based on outbreak source – zoonotic versus point source 
b. Expected genetic change over time
2. ResFinder/VirulenceFinder/etc information available at the same time as cluster identification, how that information should be used in prioritization of cluster follow-up
vii. Best/model practices for WGS process tracking and communication between lab/epi
1. LIMS
2. ELR
3. Communication between lab/epi databases
[bookmark: _GoBack]

4.2.6. Timeline for Case Reporting and Cluster Recognition

4.2.7.	Strengths of Pathogen-Specific Surveillance for Outbreak Detection
4.2.8.	Limitations of Pathogen-Specific Surveillance
4.2.9.	Key Determinants of Successful Pathogen-Specific Surveillance

4.2.9.1.	Sensitivity of case detection
4.2.9.2.	Prevalence of the agent and specificity of agent classification

4.2.9.3. Sensitivity and specificity of interviews of cases
4.2.9.3.1. Timing
4.2.9.3.2. Content
4.2.9.4. Overall speed of the surveillance and investigation processes
4.2.10. Routine Pathogen-Specific Surveillance—Model Practices
4.2.10.1. Reporting and isolate submission
4.2.10.2. Isolate/specimen submission and characterization
4.2.10.3. Case interviews
4.2.10.4. Data analysis
4.2.10.5. Communication




4.2.11.	Multijurisdictional Considerations for Pathogen-Specific Surveillance
4.2.12.	Indicators/Measures for Pathogen- Specific Surveillance
4.3.	Complaint Systems
4.3.1.	Purpose
4.3.2.	Background
4.3.3. Group Illness and Independent Complaints
4.3.4.	Epidemiology Process
4.3.5.	Public Health Laboratory Process
4.3.6.	Strengths of Complaint Systems for Outbreak Detection
4.3.7.	Limitations of Complaint Systems
4.3.8.	Key Determinants of Successful Complaint Systems.

4.3.8.1.	Sensitivity of  case or  event  detection 
4.3.8.2.	Background prevalence of disease—group complaints
4.3.8.3.	Sensitivity and specificity of case interviews— group complaints
4.3.9.	Complaint Systems—Model Practices

4.3.9.1.	Interviews related to individual complaints 
4.3.9.2.	Follow-up of food establishments named in individual complaints of possible foodborne illness
4.3.9.3.	Interviews related to reported illnesses in groups 
4.3.9.4.	Clinical specimens and food samples related to group illness
4.3.9.5.	Establishment of etiology through laboratory testing
4.3.9.6.	Regular review of  interview data
4.3.9.7.	Improvement of interagency cooperation and communication
4.3.9.8.	Other potentially useful tools
4.3.9.9.	Simplification of reporting process
4.3.9.10. Increased public awareness of reporting process
4.3.9.11. Centralized reporting or report review process 
4.3.10.	Multijurisdictional Considerations for Complaint Systems
4.3.11. Indicators/Measures


4.4.	Syndromic  Surveillance

4.4.1.	Overview
4.4.2.	Background
4.4.3.	Reporting
4.4.4.	Epidemiology Process
4.4.5.	Laboratory Process
4.4.6.	Strengths of Syndromic Surveillance
4.4.7.	Limitations of Syndromic Surveillance
4.4.8.	Key Determinants of Successful Syndromic Surveillance Systems
4.4.8.1.	Specificity and speed
4.4.8.2. Personal information privacy issues
4.4.9. Practices for Improving Syndromic Surveillance
4.5. References

