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SEEH 2
What is Foodnet?

CiYC' s Emerging Infections Program
Foodborne Diseases Active Surveillance Network {FoodNet)

The Foodborne Diseases Active Surveillance Network (FoodNet) is the principal foodborne
disease component of CDC's Emerging Infections Program (EIP). FoodNet is a collaborative
project of the CDC, nine EIP sites (California, Colorado, Connecticut, Georgia, New York,
Maryland, Minnesota, Oregon and Tennessee), the U.S. Department of Agriculture (USDA),
and the Food and Drug Administration (FDA). The project consists of active surveiliance for
foodbome diseases and related epidemiologic studies designed to help public health officials
better understand the epidemiology of foodborne diseases in the United States.

Foodborne diseases include infections caused by bacteria such as Salmonella, Shigella,
Campylobacter, Escherichia coli 0157, Listeria monocytogenes, Yersinia enterocolitica, and
Vibrig, and parasites such as Cryptosporidium and Cyclospora. In 1995, FoodNet surveillance
began in five locations: California, Connecticut, Georgia, Minnesota and Oregon. Each year
the surveillance area, or catchment, has expanded, with the inclusion of additional counties
or additional sites (New York and Maryland in 1998, Tennessee in 2000 and Colorado in 2001).
The total population of the current catchment is 25.4 million persons, or 10% of the United
States population.

FoodNet provides a network for responding to new and emerging foodborne diseases of
national importance, monitoring the burden of foodborne diseases, and identifying the
sources of specific foodborne diseases.

Active FoodN et Site Click on a State to Link to
[ ] New FoodNet Site its Health Department

Indiana, lowa, Kansas, Kentucky, Louisiana, Maine, Maryland, Massachusetts, Michigan, Minnesota, Mississippi, Missouri,

Montana, Nebraska, Nevada, New Hampshire, New Jersey, New Mexico, Mew York, N. Carolina, N, Dakota, Ohio, Cklahoma,
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Washington, West Virginia, Wisconsin, Wyoming

FoodNet goals

Describe the epidemiology of new and emerging bacterial, parasitic, and viral foodborne
pathogens.

Estimate the frequency and severity of foodborne diseases that occur in the United States
per year.

Determine how much foodborne iliness results from eating specific foods, such as meat,

poultry, and eggs.

Why is FoodNet important to public health?

Foodborne diseases are commmon; an estimated 76 million cases occur each year in the
United States. Although most of these infections cause mild iliness, severe infections and
serious complications do occur. The public health challenges of foodbome diseases are
changing rapidly; in recent years, new and emerging foodborne pathogens have been
described and changes in food production have led to new food safety concemns.
Foodborme diseases have been associated with many different foods, including some
previously thought to be safe, such as eggs and fruit juice, both of which have transmitted
Salmonella during recent outbreaks. Public health officials in the nine EIP sites are
monitoring foodborne diseases, conducting epidemiologic and laboratory studies of these
diseases, and responding to new challenges from these diseases. Information gained
through this network will lead to new interventions and prevention strategies for
addressing the public health problem of foodbome diseases.

How is FoodNet different from other foodborne disease surveillance

systems?
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Burden of Foodborne Diseases Pyramid  Current  "passive”  surveiliance
systems rely upon reporting of foodborne
diseases by dinical laboratories to state

Reponadlia Nealy epucoc health departments, which in turn report

Eulture-conimed cage to CDC. Although foodborne diseases are
. Lab tests for organim’y, extremely common, only a fraction of
Specimen ostained O\ these illnesses are routinely reported to
7 . \ CDC via these surveillance systems.
yd Persor seeks care \ . .
S/ : \ This is because a complex chain of events
// Person becomes it must occur before such a case is
. Exposures inthegeneralpopulation N\ reported, and a break at any link alon
z/ |

the chain will result in a case not being
reported. FoodNet is an "active" surveillance system, meaning public health officials
frequently contact faboratory directors to find new cases of foodborne diseases and report
these cases electronically to CDC. In addition, FoodNet is designed to monitor each of the
events that occurs along the foodborme diseases pyramid and thereby allow more accurate
and precise estimates and interpretation of the burden of foodborne diseases over time.
Because most foodborne infections cause diarrheal illness, FoodNet focuses these efforts
on persons who have a diarrheal iliness.

FoodNet Has 5 Components:

Active laboratory-based surveillance
Survey of clinical laboratories
Survey of physicians

Survey of the population
Epidemiclogic Studies

Component 1, Active laboratory-based surveillance

The core of FoodNet is laboratory-based active surveillance at over 300 clinical
laboratories that test stool samples in the nine participating sites. In active surveillance,
the laboratories in the catchment areas are contacted regularly by collaborating FoodNet
investigators to collect information on all of the laboratory-confirmed cases of
diarrheal illness. Information is being collected on every laboratory-diagnosed case of
bacterial pathogens including Salmonella, Shigella, Campylobacter, Escherichia coli 0157,
Listeria monocytogenes, Yersinia enterocolitica, and Vibrio and parasitic organisms
including Cryptosporidium and Cyclospora infection among residents of the catchment
areas of the nine EIP sites; this information is transmitted electronically to CDC. In addition
to collecting laboratory-diagnosed cases of foodborne pathogens, investigators at FoodNet
sites began active surveillance for hemolytic uremic syndrome (HUS) (a serious
complication of E. coli 0157 infection), Guillain-Barré syndrome (a serious complication of
Campylobacter infection} and toxoplasmosis. The result is a comprehensive and timely
database of foodborne illness in a well-defined population.
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Component. 2. Survey of clinical laboratories

In October 1995, collaborating FoodNet investigators conducted a baseline survey of ali
clinical laboratories in the five original catchment areas to determine which pathogens are
included in routine bacterial stoo! cultures, which tests must be specifically requested by
the physician, and what specific techniques are used to isolate the pathogens. In 1997, a
baseline survey was conducted in the two new sites, and a follow-up survey in the five
original sites to assess any recent changes in laboratory practices. Practices in clinical
laboratories have been found to vary; some laboratories look for a wider variety of bacteria
than others. The methods used to collect and examine specimens are being
investigated because these can influence whether the laboratory finds disease-causing
bacteria.
Component 3. Survey of physicians

To obtain information on physician stool culturing practices, collaborating FoodNet
investigators mailed a survey questionnaire to 5,000 physicians during 1996 in five sites
and 750 physicians in 1997 in the two new sites. Because laboratories test stool
specimens from a patient only upon the request of a physician or other health care
provider, it is important to measure how often and under what circumstances physicians
order these tests. As changes occur in the way health care is provided in the United States,
stool culturing practices may also change over time. The practices of physicians who send
stool samples to laboratories within the catchment areas will be monitored by surveys and
validation studies.
Component. 4. Survey of the population

Collaborating FoodNet investigators contact randomly selected residents of a
catchment area and ask if the person has had a recent diarrheal iliness, whether he or she
sought treatment for the illness, and whether he or she had consumed certain foods
known to have caused outbreaks of foodborne illness. During 1996, 750 residents of the
catchment areas were interviewed by telephone each month (9,000/year). Because many
people who become ill with diarrhea do not see a physician, little is known about the
number of cases of diarrhea in the general population and how often persons with diarrhea
seek medical care. The population survey is an essential part of active surveillance for
foodborne illness because it allows for an estimate of the population who seeks medical
care when affected by diarrheal iliness.

Component 5. Epidemiologic Studies
In 1996, FoodNet began epidemiologic studies of E. coli 0157 and Salmonella

serogroups B and D infections. More than 60% of Salmonella infections in the United
States are caused by serogroups B and D Salmonella. In 1998, FoodNet began a
case-control study of Campylobacter. Campylobacter is consistently the most frequently
isolated pathogen in FoodNet sites. These large epidemiologic studies will provide more
precise information about which food items or other exposures might be risk factors for
infections with these organisms. To allow the most precise classification of the isolates
from the patients in these studies, Salmonella, E. coli 0157, and Campyicbacter isolates
from these matients are sant frnm FraoriNet citec tn CNDC for fuirther chiidv. incuidina
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antibiotic resistance testing, phage typing, and molecular subtyping.

Future FoodNet Projects

Conduct epidemiologic studies of sporadic E. coli 0157, Cryptosporidium, and Listeria
monocytogenes infections.

Validate results of physician, laboratory, and population surveys.

Conduct a study of restaurants involved in foodborne outbreaks.

Begin rapid reporting of foodborne outbreaks in FoodNet sites.

What is CDC's Emerging Infections Program?

In the early 1990s, the National Academy of Science's Institute of Medicine published a
report that emphasized the ongoing threat of emerging infectious diseases, and the
Centers for Disease Control and Prevention (CDC) developed a strategy to respond to this
threat. A central feature of this strategy was the establishment of the Emerging Infections
Program (EIP) in nine sites across the United States (California, Colorado, Connectiaut,
Georgia, New York, Maryland, Minnesota, Oregon and Tennessee). The goals of the EIP
network are to improve national surveillance for new and emerging infectious diseases,
conduct applied epidemiologic and laboratory research, develop prevention.and controf
measures, and strengthen the national public health infrastructure.

FoodNet Data Socurces

In addition to ongoing active surveillance, FoodNet activites include surveys of clinical
laboratory practices, physician practices, and a survey of the general population. The
pyramid below shows how these surveys contribute to our understanding of the burden of

foodborne illness.

Burden of lllness Pyramid

(Click on a layer to view more information.)
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What is this Pyramid?

The burden of illness pyramid is a model for understanding foodborne disease
reporting. This illustration shows the chain of events that must occur for an episode of
illness in the popuiation to be registered in surveillance. At the bottom of the pyramid, 1)
some of the general population is exposed to an organism; 2) some exposed persons
become ill ; 3) the illness is sufficiently troubling that some persons seek care; 4) a
specimen is obtained from some persons and submitted to a ciinical laboratoy; 5) a
laboratory appropriately tests the specimen; 6) the laboratory identifies the causative
organism and thereby confirms the case; 7) the laboratory-confirmed case is reported to
a local or state health department.

FoodNet conducts laboratory surveys, physician surveys, and population surveys to
collect information about each of these steps.

Surveillance

Surveillance: General Overview

FoodNet conducts surveillance for laboratory identification of confirmed cases of seven
bacterial pathogens and two parasites. Clinical laboratories are contacted at least monthly
to ascertain new isolations of the bacteria Campylobacter, E. coli 0157, Salmonella,
Shigella, Listeria monocytogenes, Yersinia enterocolitica, Vibrio, and the parasites
Cyclospora, and Cryptosporidium. Information about cases is sent electronically to CcDC
via the Public Health Laboratory Information System (PHLIS) and is imported into a
FoodNet database. In each FoadNet site, the surveillance methods differ slightly.
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Laboratory Survey

Laboratory Survey: General Overview

Clinical laboratories have different practices for testing specimens, regarding both what
pathogens are screened and which methods are used. Such differences may contribute to
variation in the rate of pathogen isolation observed in surveillance.

To understand better the practices of clinical laboratories, FoodNet administers a
survey of laboratories serving the catchment area. FoodiNet has conducted laboratory
surveys in 1995 and 1997, and will begin a third survey in 2000.

The laboratory surveys have coilected information on the total number of stool
specimens submitted for testing, the number of stool specimens submitted for specific
pathogen testing, agar and media used, routine pathogen testing, practice setting served,
and testing criteria for each laboratory. The year 2000 survey focuses on the use of new
technigues (e.g., non-culture test methods) and ¢changes in the use of reference facilities.
Results from the third laboratory survey will be available in 2000.

Laboratory Survey Questionnaires

Survey of Clinical Laboratory Practices. 1995 - €
Survey of Clinical Laboratory Practices, 1997 - Questionnaire

Physician Survey

pr i pm = s Ameer ame sow e

Physician Survey: General Overview

In 1996, FoodNet conducted a survey of 5,074 randomiy selected physicians in the five
FoodNet sites. Physicians were selected from state physician license lists for nonsurgical
specialties. The questionnaire collected information on hours per week involved in direct
patient care, specialty, training, inpatient/outpatient information and estimates of patients
seen who were HIV infected. The physician survey specifically asked questions about the
fast patient seen with diarrhea.
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FoodNet Physician Survey 2000:
The Role of Physicians as Food-Safety Educators

In 2000, FoodNet sites will administer a knowledge, attitudes, and practices (KAP)
survey to physicians. The primary purpose of the survey will be to determine the current
role of physicians as food-safety educators for their patients. Adults considered "at-risk"
for severe forms of foodborne diseases include pregnant women, persons undergoing
chemotherapy, and persons with acquired immunodeficiency syndrome (AIDS)/ human
immunodeficiency virus (HIV) infection. Because these populations are often targeted by
food-safety educational materials, the survey will focus on physicians working in obstetric,
oncology and infectious disease clinics. A report from the survey is anticipated in 2000.

Physician Survey Questionnaires

Physician Survey Questionnaire, 1996

Guestionnaire. 2000

Physician Surve

Population Survey

Population Survey: General Overview

FoodNet conducted population-based surveys, in 1996-1997, and 1998-1999. The
purpose of the surveys is to more precisely estimate the burden of acute diarrheal iliness
in the United States, and the frequency of important exposures. FoodNet population
survey data are useful in determining the prevalence and severity of self-reported
diarrheal iliness, common symptoms associated with diamrhea and the proportion of
persons with diarrhea who seek care. Exposures that might be risk factors for foodbome
iliness, such as the consumption of potentially "risky" foods or recent travel out of the
United States, are included as questions on the survey instrument and are asked in
conjunction with illness questions. The third cycle of the population survey began in
February 2000.

Metheds
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The population surveys are administered by MACRO International using a standard
Behavioral Risk Factor Surveillance System (BRFSS) methodology. During the study
period, persons are contacted by using a single-stage random digit dialing technigue called
Genesys-ID. This sampling system allows for the removal of nonworking and business
telephones. One respondent is randomiy selected from each household contacted. A
computer algorithm is used to select one household member, based upon the total number
of males and fermnales in the household. Al age groups are eligible for inclusion; if a child
aged 12 years or under is selected, a parent is interviewed to ascertain information about
the child's exposures. In every site, approximately the same number of interviews are
conducted each month. The study is restricted to persons who speak English.

1996-1997 FoodNet Population Survey_

The 1996-1997 population survey was conducted in five FoodNet sites (California,
Connecticut, Georgia, Minnesota and Oregon) for 12 consecutive months from July 1996
through July 1997. In 1996, the total population in the five sites was approximately 14
million; this represented 8% of the U.S. population.

1998-1999 FoodNet Population Survey

The 1998-1999 population survey was conducted in seven FoodNet sites (California,
Connecticut, Georgia, Maryland, Minnesota, New York and Oregon) for 12 consecutive
months from February 1998 through February 1999. The total population of these seven
sites, according to 1998 United States Census Bureau estimates, was approximately 29
miliion, 11% of the U.5. population.

Based on the information collected in the 1998-1999 Population Survey, FoodNet
created an Atlas of Exposures. The Atlas of Exposures contains an 8-way stratification of
exposures responses. A link to the atlas is incuded below.

Click here to view the Atlas of Exposures

2000-2001 FoodNet Population Survey

The 2000-2001 population survey was launched in February 2000 and will be conducted
for 12 consecutive months.

Epidemiologic Studies
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Case-Control Studies

As part of FoodNet, case-control and other epidemiologic studies are conducted to
determine the proportion of foodborne diseases that are caused by specific foods or food
preparation and handling practices. By determining this proportion, health officials can make
prevention efforts more specific and document their effectiveness.

Cases of the pathogens under study are ascertained through hospitals and laboratories in
the FoodNet catchment area. Patients reported through FoodNet surveillance are contacted
by FoodNet staff and administered the questionnaire if eligible for the study.
Qutbreak-associated cases are excluded from these studies,

Salmonella Case-Control Study

In 1996, the FoodNet Salmonella case-control study was conducted to determine the
proportion of culture confirmed cases of non-typhoidal Salmonelia serogroups B and D
infections that are attributable to eating meat, egg, poultry, and other products, and the
proportion of infections attributable to pet ownership.

Eating chicken and undercooked eggs was associated with sporadic Salmonella
Enteritidis and Salmoenella Heidelberg infections. Antimicrobial use in the month before
illness was associated with multiresistant Salmonella Typhimurium DT104 infections.
Reptile contact was associated with saimoneliosis. Breast-feeding was found to be
protective against infant salmonellosis.

E. coli 0157 Case-Control Study

The 1997 FoodNet E. coli O157 case-control study was conducted to determine the
proportion of culture confirmed cases of E. coli 0157 infections that are attributable to
eating meat, poultry, and other products. The case-contro! study found that. visiting a
farm, living on or visiting a farm that had cattle, eating pink hamburger (either at home or
away from home), eating at a table-service restaurant, and obtaining beef through a
private slaughter arrangement were the principal risk factors for these infections.

A second E. coli 0157 case-control study was conducted in 1999. This study includes
subtyping of isolates by pulsed-field ge! electrophoresis (PFGE), and will again evaluate the
role of undercooked ground beef and examine the risk and prevention factors for E. coli
0157 infections.

Campylobacter Case-Control Study

In 1998, FoodNet conducted a case-control study to determine risk and prevention

factors for Campylobacter infection and enrolled more than 1463 case-patients and 1317
contrnle Tha ahiactivee of the ctidv  inchiide  determinina the nranartions of
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culture-confirmed cases of sporadic Campylobacter infections, and specific antimicrobial
susceptibility pattems, that are attributable to eating meat, poultry, and other products,
and the proportion of infections attributable to contact with farm or companion animals.
The burden of iliness associated with Campylobacter infections as measured by the
number of culture-confirmed cases and by the number of days of hospitalization for each
culture-confirmed case will be determined. Analysis is ongoing.

In 1999, FoodNet began a 2 year case-control study to determine sources and risk
factors for Cryptosporidium infection. Specific objectives for this study include determining
the estimate of the burden of iliness associated with Cryptosporidium infections in the
population under study and determining the proportion of laboratory confirmed cases of
sporadic Cryptosporidium infections attributable to consuming certain foods or water, and
the proportion of infections attributable to contact with recreational water or farm animals.

FoodNet began a case-control study in February 2000 to determine sources and risk
factors for listeriosis. Eight FoodNet sites are participating in this survey. Specific goals of
the study incdude identifying dietary, medical, and behavioral risk factors for listeriosis,
describing the spectrum of illness in patients with listeriosis and describing the
antimicrobial resistance pattems and molecular subtypes of L. monocytogenes isclates
from these patients.
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Foodborne Diseases Active Surveillance Network (Foodnet) Case Report Form: {Site}

PHLIS iD Number (Patient-Specimen): CDA#‘ MR L

Patient'sname:

Last First

Address
Number/ Street City State 2P

1) County (residence of patient): Phone No: ( ) -
2) Sex: *+ Male - Female * Unknown 3) Date of birth (mo/dayfyr): / {
4) Race (if known): ] 5) Ethnicity
« White » American Indian or Alaska Native + Unknown = Hispanic + Unknown
» Black * Asian or Pacific Islander + Non-Hispanic
6} Specimen collection date (mo/dayfyry:. [ [ T)Age:______ 8)if<1year,ageinmonths;___
9) Submitting Lab: Phone: ( ) =
Submitting Physician; Phone: ( ) -
Physician Address

Number/ Street City State ZIP

10) Source of specimen; » Stool + Blood « CSF » Unknown -+ Other sterile site {specify):
11) Isclated Bacteria:

* Salmonella (serogroup/serotype ) + Vibrio (species )

+  Shigella (serogroup/species ) + Listeria monocylogenes

»  Campylobacter {species ) * Yersinia enterocolitica

+ E cofi 0157 + Other (specify).

if final identification is E. coli 0157, was it H antigen positive? * Yes « No/Nonmolile * Unknown + Not done

If H antigen posilive, provide H antigen number:

If £. ¢colf 0157 is Nonmotile, was it Shiga-like toxin producing? * Yes + No + Unknown * Not done

Specimen 1D number (accession number) ;

12} f specimen collection date is not available, date received in laboratory (mo/day/yr): { /
ital Fol
13) Patient status at the time of specimen collection: * Hospitalized + Outpatient « Unknown
14) if outpatient, was the patient subsequently hospitalized? « Yes + No -« Unknown
15} if patient was hospitalized {that is, if answered "Hospitalized” to #13 or "Yes” to #14) please provide the following information:

Hospital name: Hospital date of admission {mo/day/yr): / !

Patient ID number:; Hospital date of discharge (mo/day/yr). / /

15a) Transferred to another hospital? » Yes =+ No -+ Unknown

15b) Transfer hospital name:

16) Outcome: * Alive + Dead + Unknown

B, Heatth Department Follow-up: If isolate further characterized by the state lab, please update question 11.
17) i Salmonelia or E. coli 0157, did the state iab receive the isolate? * Yes <« No + Unknown
17a) if yes, state lab isolate ID number:

18) Case found during an audit? * Yes + No « Unknown

19} Case in the case-control study? * Yes + No * Unknown

19a) K no, reason not in case-control study

20) is case report complete* Yes * No * Unknown

20a) If yes, date case report completed (mo/day/yr): / / 18b) Person completing case report {initials):
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Baseline Laboratory Survey of Bacterial Stool Culture Practices

SECTION A
1. Name of laboratory
2. State
9. Date form completed
ECTIONB

10. Which of the following BEST describes the type of Iaboratory

this is?
1=hospital-based laboratory
2=independent (that is, non-hospital-based) laboratory
3=other explain

11. Does your laboratory receive any stool specimens for bacterial culture?

yes [continue questionnaire]
no [stop here and return questionnaire in enclosed envelope]

12. Are the results of stool cultures processed in your laboratory recorded
electronically (that is, using a computer)?
1=yes 2=no 9=don't know

13. Does your laboratory perform ANY on-site bacterial stool culture testing?
1=yes, our laboratory performs stool cultures on site
[GO TO SECTION C, top of p. 2]
2=n0o, ALL stool specimens for culture are sent to another laboratory
[answer the remaining questions on this page
(Questions 14 and 15} and return questionnaire enclosed envelope]

14. To what laboratory are stool specimens usually sent?

15. Does that laboratory typicaily report the resuits back to your laboratory?
1=yes 2=no 9=don't know
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