4.0 Introduction
Depending on the Introduction to CIFOR Guidelines (Chapt 1 and 2, this Intro could be shortened in the 1st and 2nd paragraph.
4.1. Overview
Pathogen-specific  surveillance:
Complaint systems
Syndromic surveillance
4.2.	Pathogen-Specific Surveillance
4.2.1.	Purpose
4.2.2.	Background	Comment by Thuy Kim: Update NNDC List 


Last sentence of first paragraph: Suggest adding language about with WGS while we’ll identify more epi-linked clusters, the number of cases in a cluster will likely decrease which may adversely impact the amount of epi info that can be used to identify the vehicle. (or something like this). Comment applies to other places in the Chapter.
4.2.3.	Case Reporting and Laboratory Submission Process	Comment by Thuy Kim: Reference
www.cste.org/group/ SRCAQueryRes.
4.2.4.	Epidemiology Process
4.2.5.	Laboratory Process	Comment by Thuy Kim: (https://www.aphl.org/AboutAPHL/publications/Documents/FS-Enteric_Pathogens_Guidelines_0216.pdf). 

· Cluster definition and  triage – We’ll want to talk with CDC and FDA more about whether there should be any mention of quantity (10, 5, etc) in looking at genetic differences. This is an evolving area.
· Microbiological Screening – Not just this section but elsewhere in the document, we’ll need to tweak language to more accurately describe how wgs are uploaded into PuleNet, GenomeTrakr and all end up in NCBI.
4.2.6. Timeline for Case Reporting and Cluster Recognition
Incubation time
Time to contact with health-care provider or doctor
Time to diagnosis:
Sample shipping time:
Time to serotyping and subtyping – consider separating out language of serotyping and PFGE given significant difference in turnaround times.
4.2.7.	Strengths of Pathogen-Specific Surveillance for Outbreak Detection
4.2.8.	Limitations of Pathogen-Specific Surveillance – suggest mentioning the potential limitation of less epi info with ability of WGS to detect more clusters (but less cases per cluster)
4.2.9.	Key Determinants of Successful Pathogen-Specific Surveillance
· Sensitivity of case detection 
· Prevalence of the agent and specificity of agent classification
· Sensitivity and specificity of interviews of cases
· Timing
· Content 
· Overall speed of the surveillance and investigation processes
4.2.10. Routine Pathogen-Specific Surveillance—Model Practices
· Reporting and isolate submission – overall we’ll likely need more discussion about CIDT. While there’s a down side to lack of isolates for some pathogens CIDT is a plus to detection.	Comment by Thuy Kim: (https://www.aphl.org/AboutAPHL/publications/Documents/FS-Enteric_Pathogens_Guidelines_0216.pdf). 

· Isolate/specimen submission and characterization	Comment by Thuy Kim: (https://www.aphl.org/AboutAPHL/publications/Documents/FS-Enteric_Pathogens_Guidelines_0216.pdf).

· Case interviews	Comment by Thuy Kim: http://www.cdc.gov/foodsafety/ outbreaks/investigating-outbreaks/confirming_ diagnosis.html

www.cifor.us/clearinghouse/keywordsearch. cfm)
· Data analysis
· Communication – see earlier comment about PulseNet, GenomeTrakr, and NCBI

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.X.X.x.x Complaint Intake
4.X.X.x.x.x Environmental health assessment and follow-up
4.3.4.	Epidemiology Process
4.3.5.	Public Health Laboratory Process 	Comment by Thuy Kim: (http://cifor.us/clearinghouse/cifor-oue-guidelines),

https://www.cdc.gov/mmwr/preview/mmwrhtml/rr5304a1.htm

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
· Sensitivity of  case or  event  detection 
· Background prevalence of disease—group complaints
· Sensitivity and specificity of case interviews— group complaints
4.3.9.	Complaint Systems—Model Practices
[bookmark: _GoBack]4.3.9.4 and possibly in other sections – I haven’t read other Chapters dealing with sample and specimen collection and transport but seems like there’s potential for redundancy so might be worth checking.

4.3.9.1.	Interviews related to individual complaints 
Detection of outbreaks based on multiple individual complaints requires a system for recording complaints and comparing food histories and other exposures reported by individuals.

Although a detailed 5-day exposure history is ideal a food history of at least 3 days is recommended for individual complaints because common exposures are the sole mechanism to link cases. Although outbreaks caused by agents with short  incubation
periods may be able to be identified on the basis of information provided during initial complaints only, the signal-to-noise ratio would be low, and investigations would tend to be nonproductive. Therefore, a detailed interview, using a standardized form that includes both food and nonfood exposures, is preferred.

Collection of a 35-day exposure history is also recommended when an investigation begins that is based on multiple individual complaints. Given the ubiquity of norovirus infections, the investigator should pay particular attention to exposures in the 24–48 hours before onset whenever norovirus is suspected. As more information  about  the  likely  etiologic agent is collected, this approach can be   modified.
 
The complaint and subsequent interviews can lead to a hypothesis about the pathogen that leads to a different time frame for the exposure history (e.g., vomiting leads to a different hypothesis and exposure history time frame than does bloody diarrhea).

Complaint systems that rely on web-based reporting or other means of self-reporting should also ask for a 3 day food history, with emphasis on meals eaten outside the home; and should request contact information in case additional information is needed. 

Efforts to capture complaints using social media should incorporate a link to web-based reporting, on-line survey, or a phone number to the health department.

Health departments may choose to collect specimens from independent complaints or encourage patients to seek health care.

4.3.9.2.	Follow-up of food establishments named in individual complaints of possible foodborne illness
In jurisdictions where visits are not required to every restaurant named in illness complaints, health department staff must decide whether investigation of a commercial food establishment is likely to be beneficial. To make this decision, investigators should consider details of the complainant’s illness and the foods eaten at the establishment. In the following situations, investigation of a named commercial food establishment might be warranted:
· The confirmed diagnosis and/or clinical symptoms are consistent with the foods eaten and the timing of illness onset (e.g., a person  in whom salmonellosis is diagnosed reports eating poorly cooked eggs 2 days before becoming ill).
· The complainant observed specific food- preparation or serving procedures likely to lead to a food-safety problem at the establishment.
· Two or more persons with a similar illness or diagnosis implicate a food, meal, or establishment and have no other shared food history or evident source of exposure.
As noted below (section 4.3.9.6), regular review of individual complaints is critical in recognizing that multiple persons have a similar illness or diagnosis and share a common exposure.
Clues that a follow-up investigation of a food establishment is unlikely to be productive include:
· Confirmed diagnoses and/or clinical symptoms that are not consistent with the foods eaten at the establishment and/or the onset of illness (e.g., bloody diarrhea associated with a well-cooked hamburger eaten the night before illness onset).
· Signs and symptoms (or confirmed diagnoses) among affected persons that suggest they might not have the same  illness.
· Ill persons who are not able to provide adequate information for investigation, including date and time of illness onset, symptoms, or complete food histories.
· Repeated complaints by the same person(s) for which prior investigations revealed no significant findings.
4.3.9.3.	Interviews related to reported illnesses in groups 
“Complaints” of illness among groups often are tantamount to outbreak reports. A report of illness among 8–12 people who ate together merits a different response than an isolated report of diarrhea.

Focus interviews on the event shared by members of the group. However, be aware they might have more than one event in common, and explore that possibility. For example, an outbreak associated with a wedding reception might actually result from the rehearsal dinner, which involves many of the same people. Interviews should ask about other possible exposures either for the interviewee or for others he or she might have contacted, such as child-care attendance, employment as a food worker, or ill family members.

4.3.9.4.	Clinical specimens and food samples related to group illness
Obtain clinical specimens from  3 to 5 members of the ill group. Specimens should be collected as soon as possible after illness onset. For certain etiologies, clinical specimens need to be collected while the patient is still ill (bacterial intoxications); but for many etiologies (norovirus, bacterial pathogens), specimens can be collected more than a week after illness recovery.   
If the presumed exposure involves food, collect and store—but do not test—food from the implicated event. All sampling must be conducted using legally defensible procedures (e.g., chain-of- custody) and using protocols as guided by the laboratory that will do the analysis. Store the food appropriately, but generally test the food only after epidemiologic implication or identification of specific food-safety problems through an environmental health assessment. Food samples that are frozen when collected should remain frozen until examined. Samples should be analyzed within 48 hours after receipt. If sample analysis is not possible
within 48 hours, then perishable foods should be frozen (–40oC to –80oC). Storage under refrigeration can be longer than 48 hours, if necessary, but the length of the storage period is food dependent. Because certain bacteria (e.g., Campylobacter jejuni) die when frozen, affecting laboratory results, immediate examination of samples without freezing is encouraged. Food samples can be collected as part of  the process of removing suspected food from service.

Note: Food testing has inherent limitations because most testing is agent-specific, and demonstration of an agent in food, especially viruses, is not always possible or necessary before implementation of public health action. Detection of microbes or toxins in food is most important for outbreaks involving preformed toxins such as enterotoxins of Staphylococcus aureus or Bacillus cereus, where detection of toxin or toxin-producing organisms in human specimens frequently is problematic. In addition, organisms such as S. aureus and Clostridium perfringens, which are commonly found in the human intestinal tract, can confound interpretation of  culture  results.

Furthermore, results of testing are often difficult to interpret. Because contaminants in food change with time, samples collected during an investigation might not represent food ingested when the outbreak occurred. Subsequent handling or processing of food might result in the death of microorganisms, multiplication of microorganisms originally present in low levels, or introduction of new contaminants. If the food is not uniformly contaminated, the sample collected might miss the contaminated portion. Finally, because food usually is not sterile, microorganisms can be isolated from samples but not be responsible for the illness under investigation. As a result, food testing should not be routinely undertaken but should instead be based on meaningful associations identified through data analysis of interviews with suspected cases or during environmental health assessments at the implicated  food-service establishment.

If food testing is determined to be necessary—for example, if a food has been epidemiologically implicated—official reference testing methods must be used at a minimum
for regulated products (e.g., pasteurized eggs or commercially distributed beef).
4.3.9.5.	Establishment of etiology through laboratory testing
Even though the etiology is not essential for primary linkage of cases, as it is for pathogen- specific surveillance, information about agents is important for understanding the outbreak and for implementing rational intervention and facilitates establishing links to other outbreaks or sporadic cases by PulseNet and the Foodborne Disease Outbreak Surveillance System. Further information about investigation methods and establishing etiology is available  in Chapter  5.

4.3.9.6.	Regular review of  interview data
Review interview data regularly to look for  trends or commonalities. Compile interview data in a single database, and examine daily for exposure clustering. Comparison with exposure data obtained through pathogen- specific surveillance interviews might reveal a possible connection among cases and increase the sensitivity of both surveillance systems for detecting outbreaks.
4.3.9.7.	Improvement of interagency cooperation and communication
Consumers may submit complaints to multiple organizations and agencies, such as poison control centers, agricultural agencies, facility- licensing agencies, and grocery stores. Identify the agencies/organizations in the community that are likely to receive complaints.

Improve communication and cooperation among agencies that receive illness complaints. Regular communication should be established between agencies that receive illness complaints, epidemiology staff, and laboratory staff. Contact information should be kept current at all times. Because complaints might be made to multiple agencies,   having a robust method of sharing information is important. If possible, set up a database that public health agencies can access and review.
4.3.9.8.	Other potentially useful tools
Check complaint information against national databases, such as the USDA/ Food Safety and Inspection Service (FSIS) Consumer Complaint Monitoring System (CCMS). Recognizing that consumers are one of the many important resources for complaint information possibly linked to its products, FSIS released a new online tool,  the Electronic Consumer Complaint Form (eCCF) to enhance its current surveillance   of the food supply. Before eCCF, consumer complaints were reported to FSIS  through its field offices or through calls to the USDA’s Meat and Poultry Hotline. The eCCF now offers all consumers, including state and local health departments and schools receiving USDA-inspected products through the National School Lunch Program, an additional channel to report complaints to FSIS that is available 24 hours a day. Increased consumer reporting through the eCCF will enhance FSIS surveillance activities to characterize, prevent, and respond rapidly to potential threats from FSIS-regulated products.

4.3.9.9.	Simplification of reporting process
To increase surveillance sensitivity, remove barriers to reporting by making the reporting process as simple as possible for the public. For example, provide one 24/7 toll- free telephone number or a web-based reporting form one website. Such systems enable callers to leave information that public health staff can follow up.
4.3.9.10. Increased public awareness of reporting process
Promote reporting by routine press releases that educate the public about food safety, and advertise the contact phone number or website for reports of illness. Use a telephone number that easily can be remembered or found in the telephone directory. Train food managers and workers about the importance of reporting unusual patterns of illness among workers or customers and food code requirements for disease reporting. Communicate the value of such reporting, not just to protect public health, but also to protect food establishments from unfounded allegations of  foodborne illness.

4.3.9.11. Centralized reporting or report review process 
Set up the reporting process so all reports go through one person or one person routinely reviews reports. Centralization of the reporting or review process increases the likelihood that patterns among individual complaints and seemingly unrelated outbreaks will be detected.
4.3.10.	Multijurisdictional Considerations for Complaint Systems

Outbreaks discovered through complaints might span multiple jurisdictions, as evidenced by the 1998 parsley-associated shigellosis outbreak and the 2006 multistate lettuce-associated E. coli O157:H7 outbreak in taco restaurants12. See Chapter 7 for Multijurisdictional Investigation Guidelines.

4.3.11. Indicators/Measures

The success of complaint-based surveillance systems at detecting and resolving common-source outbreaks depends on multiple interrelated processes. Indicators for assessing and improving surveillance programs can be found in Chapter 8. The different modalities within the system should be evaluated in the context of detecting outbreaks. For example, have  web-based forms or reviewing posts on social media alone or in conjunction with other modalities of the complaint system contributed to the identification of outbreaks?   



	CIFOR Keys to Success: 
Focus Area 4—Complaint  systems

Soliciting and receiving reports
· Agency/jurisdiction has an established process for receiving reports from the public about possible foodborne illness(es).
· Public knows how to report possible foodborne illnesses to the agency/jurisdiction.
· Agency/jurisdiction solicits reports of possible foodborne illness from other agencies and organizations likely to receive these reports (e.g., poison control center, industry) inside and outside the jurisdiction.
· Agency/jurisdiction works with the local media to solicit reports of possible foodborne illness from the public.

Detection  of clusters/outbreaks
· Staff collect specified pieces of information about each foodborne illness report and record the information in an electronic data system.
· Staff regularly review reports of foodborne illness to identify cases with common characteristics or suspicious exposures that might represent a common-source outbreak.

Responding to complaints
· Staff triage and respond to complaints in a manner consistent with the likely resulting public health intervention (e.g., investigate reports of group illnesses more aggressively than isolated independent illnesses).

Making changes
· Agency/jurisdiction has performance indicators related to complaint systems and routinely evaluates its performance in this Focus Area.

Evaluating the system
· 
The ultimate measure of success is detecting and resolving outbreaks; therefore, the elements of the complaint systems should be evaluated by looking at the number or proportion of outbreaks identified

	




4.4.	Syndromic  Surveillance

4.4.1.	Overview

The utility of syndromic surveillance for non-specific health indicators has not been established for enteric disease surveillance and outbreak investigation. In theory, the electronic collection of such indicators could permit rapid detection of significant trends, including outbreaks. In practice, the right mix  of sensitivity and specificity has proven difficult to find, and the utility of  such systems  may
be marginal. Surveillance for highly specific syndromes such as HUS or botulism is a critical public health function. Recently, some groups have started to monitor social media to identify potential outbreaks. The effectiveness of of the use of social media is still being evaluated.	Comment by Dave Boxrud: obviously this needs to be culled extensively-carlota?

4.4.2.	Background

The concept of sSyndromic surveillance wasis a relatively new concept, developed in the 1990s and
expanded after the 2001 postal system anthrax attacks in an attempt to improve readiness
for bioterrorism. One of the first systems implemented was in New York City in 2001.

4.4.3.	Reporting

Syndromic surveillance typically relies on automated extraction of health information:
· Preclinical  (i.e.,  not  dependent  on  access to health care, consequently less specific and potentially less useful)—school and work absenteeism, nurse help-lines, sales of
over-the-counter drugs, complaints to water companies, calls to poison control centers, posts or complaints on social media sites;.
· Clinical prediagnostic (i.e., requires contact with the health-care system but does not rely on a full work-up or laboratory confirmation and, therefore, takes less time)—emergency department chief complaint, ambulance dispatch, lab test orders. . Surveillance for specific syndromes, such as symptoms and non-pathogen related laboratory findings associated with botulism or hemolytic uremic syndrome (HUS) generally fall in this category.
· Postdiagnostic data—hospital discharge codes (ICD-9, ICD-10).

4.4.4.	Epidemiology Process

Epidemiology or emergency preparedness groups evaluate alerts triggered by the syndromic surveillance system. The effectiveness of syndromic surveillance using non-specific health indicators in detecting outbreaks has not been demonstrated. Presumably, cases would be interviewed and exposures determined if an alert were determined likely to represent a true outbreak.
4.4.5.	Laboratory Process

Laboratories do not play a direct role in preclinical syndromic surveillance. Various types of laboratory data may be utilized for clinical pre-diagnostic and post-diagnostic data-based syndromic surveillance. Public health laboratories would be involved during epidemiologic investigations triggered by a syndromic surveillance signal.

4.4.6.	Strengths of Syndromic Surveillance
· In theory, syndromic surveillance using non- specific health indicators has the potential to identify clusters of disease before definitive
diagnosis and reporting, thus generating a faster signal than can be expected with pathogen-specific  surveillance.
· As with complaint systems, outbreaks from any cause, known or unknown, potentially can be detected. Included are clusters of cases identified with discharge diagnoses that include specific agents not part of standard surveillance.
· Syndromic surveillance may be able to detect large, undiagnosed events, such as an increase in gastrointestinal illness among
persons of all ages consistent with norovirus, an increase in diarrheal illness among young children consistent with rotavirus, and the arrival of epidemic influenza.
· Most syndromic surveillance systems have been built with automated electronic data transfer. This infrastructure should be useful for other types of surveillance and public health activities.
· Very specific syndromes, such as botulism or HUS, are important indicators of serious public health problems. Surveillance for specific syndromes with or without identification of an agent is a critical function of health agencies, and is not subject to artifacts introduced by changes in microbiology testing methodologies.

4.4.7.	Limitations of Syndromic Surveillance
· Lack of specificity for most syndromic surveillance indicators in the area of foodborne disease makes for an unfavorable signal-to-noise ratio, meaning that only the largest events would be detected, and many false-positive signals would be expected. Responding to false-positive signals drains an agency’s  resources substantially.
· Evaluating a signal usually means cross- checking it with routine surveillance reports, meaning it cannot replace routine surveillance.
· More specific signals, such as discharge diagnoses, are less timely and do not appear to offer advantage over standard surveillance methods.
· The usefulness of syndromic surveillance using non-specific health indicators has not been demonstrated for foodborne disease. After examination of 2.5 million patient records in its first year of operation, the New York City surveillance system identified 18 diarrhea or vomiting alerts during three outbreak periods. Five institutional outbreaks were identified during one of these periods, but whether the data were sufficiently specific to allow for public health intervention is not clear.13,14,15
· The cost of developing syndromic surveillance systems is substantial, and if development occurs at the expense of maintaining or upgrading routine surveillance, results of surveillance are degraded, rather than enhanced.

4.4.8.	Key Determinants of Successful Syndromic Surveillance Systems

The following factors drive the interpretation of syndromic surveillance data, affect the success of investigations, and form the basis for best practices.

4.4.8.1.	Specificity and speed
Although the potential speed of syndromic surveillance is its chief strength, speed is inversely proportional to the specificity of the indicator disease information. Preclinical information, such as sales of over- the-counter drugs is generally available sooner and is less specific than clinical, prediagnostic signals (such as laboratory test  orders). Prediagnostic signals, in turn, are available sooner and are less specific than postdiagnostic signals (such as hospital discharge data).

Lack of specificity at any level results in type 1 probability error (the suggestion of an association between a signal and a significant health event when, in fact, none exists) and type 2 probability error (the lack of signal suggests a disease event is not occurring, when, in fact, it is). Less specificity means that more cases are needed to overcome background noise and that false-positive alerts are likely.
The most specific signals—hospital discharge data—include both nonspecific diagnoses (e.g., diarrhea of infectious origin, ICD-9 #009.3) and diagnoses based on specific agents (e.g., Salmonella gastroenteritis, ICD-9 #003.0). Discharge signals for reportable disease, such as salmonellosis, should not offer any time advantage over standard surveillance methods because:
· The diagnoses requires agent identification and would have the same limitations as pathogen-specific  surveillance,
· Standard investigation probably would be required for public health action, and
· Identification of illness may precede discharge.
Signals from rare, specific syndromes without laboratory confirmation, such as botulism-like syndrome, should be as effective as pathogen- specific surveillance. This is the basis for the national  botulism  surveillance  program  at CDC, which provides emergency clinical, epidemiologic, and microbiologic consultation and antitoxin treatment for persons with suspected botulism because of the extremely serious nature of that illness and the possibility that one case might herald other cases from    the same exposure.8,16 (http://www.cdc.gov/ ncidod/dbmd/diseaseinfo/files/botulism.PDF).

4.4.8.2. Personal information privacy issues
In a survey on implementation of syndromic surveillance systems, more than half (54.2%) of respondents reported some or substantial problems caused by real or perceived patient confidentiality concerns and the Health Insurance Portability and Accountability Act (HIPAA). Respondents noted that many health-care providers and medical staff did not understand HIPAA and so tended to give minimal patient information. Questions also were raised about whether syndromic surveillance falls under the same regulations as reports of diagnosis-related disease. For example, whether health departments have the legal authority to collect these data is not always clear. Most respondents were using current disease reporting regulations to cover syndromic surveillance. Many respondents believed more specific syndromic indicators  are  needed  to  incorporate  them  into regulations. Most agencies that had implemented a syndromic surveillance system used deidentified data, which slows investigations of positive signals from the surveillance system.17
For syndromic surveillance using social media, personal information for a more in-depth follow-up is often not available. 

4.4.9. Practices for Improving Syndromic Surveillance

Because the usefulness of syndromic surveillance for detecting foodborne disease events has not been demonstrated, the need for additional investment is not clear, especially if these systems compete for resources with underresourced standard surveillance systems. If an agency implements or seeks to improve a syndromic surveillance system, it needs to consider the following practices:
· Better electronic and process integration with standard surveillance systems might improve usefulness.
· Syndromic surveillance data are most useful when corroborated with data from multiple sources (e.g., increased sales of over-the- counter diarrheal medicines associated
with a rise in emergency department chief complaints of diarrhea). As historical data accumulate, fine-tuning detection algorithms to reduce false-positive signals might be possible.
Evaluation of a successful syndromic surveillance should include metrics on number of outbreaks identified, not be evaluated simply by the number of individual illnesses or complaints identified.
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