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Foodborne and Diarrheal
Diseases Branch

* Reduce the burden of foodborne diseases

including diseases caused by antimicrobial-
resistant enteric bacteria

« Surveillance, epidemiologic investigations,
and applied research

* Numerous partnerships particularly with
state public health departments
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Cycle of Foodborne Disease Control
and Prevention

/' Surveillance \

Prevention Epidemiologic
Measures Investigation
Applied
Research
(D¢
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Western states E. coli O157:H7
outbreak - 1993

« A Landmark food safety event in the
United States

+ Wide media coverage

* Occurred during the presidential
election
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1993 Western States E. coli 0157
Outbreak
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National Food Safety Initiative -
1995

* PulseNet
* FoodNet
- NARMS
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Food Safety Initiative) - 1995

* PulseNet
* FoodNet
+ NARMS
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PulseNet
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The Molecular Subtyping
Network for Foodborne
Pathogens

Thes National Mzsecular SUNYPIRG Network
nce

» Standardized molecular subtyping by pulsed-field
gel electrophoresis (PFGE)
« All states and territories participate

+ Shiga-toxin producing E. coli, Listeria, Salmonella, Shigelia,
Campylobacter, Clostridium perfringens

» Digital PFGE images compared to database

» Provides early detection of clusters
+ Additional information determines if outbreak
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PulseNet Activity, 1996-2003

PFGE patterns submitted to PulseNet Databases
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FoodNet
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The foodborne diseases active
surveillance network (FoodNet)

+ Active surveillance for all laboratory-confirmed
infections at >450 clinical laboratories in 10 states

« Shiga-toxin producing E. coli, Listeria, Salmonefla, Shigelfa,
Campylobacter, Yersinia, Vibrio

» Comprehensive and consistent
» All infections, not just outbreaks
« Foodborne disease burden
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Determining Burden of Disease

Surveillance for laboratory- >

confirmed infections | _>450
clinical labs
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2004 FoodNet Catchment Area

Catchment population 44.1 million persons
15.2% of U.S. population
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Burden of Foodborne Diseases
(Mead et al. 1999)

= Estimate of burden
of foodborne
diseases

» For example,

» Campylobacter
+ 2.4 million infections

» 13,000
hospitalizations

+ 100 deaths
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NARMS
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National Antimicrobial Resistance
Monitoring System (NARMS)

+ Nationwide

+ State sends every twentieth isolate to CDC

+ Shiga-toxin producing E. coli, Shigefla, Campylobacier,
Salmonefla

» Antimicrobial susceptibly testing
* Surveillance of antimicrobial resistance
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What is happening with foodborne
diseases in the United States?

* Important declines in many diseases
* Important burden of iliness remains
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Important declines

Campylobacter
E. coli 0157
Listeria
Salmonella
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= Campylobacter - E. coli 0157 - - - Listeria — Salmonelia

Relative Rate
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2004 E. coli O157 Incidence

Q
Pathogen Change 95% Confidence Interval

E. coli 0157 -42% -54% to -28%
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Reported outbreaks of foodborne E.
coli 0157:H7 infections, by year,
1998-2004*
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Reasons for the declines

« Important changes by major cattle
slaughter plants
* Prevent contamination when remove hide
« Steam pasteurization after process
* Test and hold meat
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Prevalence of E. coli O157:H7
in Ground Beef!
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1 Results of raw ground beef products analyzed for £ cof O157:HT7 in federal plants.
* In 1998 FSIS increased sample size from 25 g to 375g.
**In July 1999 FSIS changed to a more sensitive analytical method.
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What are the important current
problems with foodborne diseases
in the United States?

» Vibrio infections

+ Salmonella infections
* Produce associated Salmonelia outbreaks
* Multi-drug resistant Salmonella
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Vibrio infections
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Relalive Rate
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2004 Vibrio Incidence:

95% Confidence
Baseline Change Interval
1996-1998 +47% +7 to +102
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Source of Vibrio infections

« 75% foodborne, 25% wound

* 90% of foodborne due to oysters
+ Raw oysters
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Salmonella infections
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Produce associated Salmonella
outbreaks
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Produce associated Salmonella
outbreaks

» Average number of
produce associated
Saimonelfa outbreaks
increased per year from
0.2 per year between
1973-1979 to 8.2 per
year between 1998-
2002*

I S I I

N .
Enhanced surveillance for outbreaks 1973- 1980- 1990- 1998-

1979 1989 1997 2002*
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Produce associated Salmonella
outbreaks

« 1973-1997, 30 produce ™
associated outbreaks of  12-
Salmonella reported to
CDC

+ 1998-2002, enhanced
surveillance identified
45 produce associated
outbreaks of Safmonella

* In 1998, 6 outbreaks : l
were associated with I 5 I

sprouts 1998 1999 2000 2001 2002

10+
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Example of produce outbreak

July 2004- Saimonella Javiana

- Multi-state outbreak associated
with chain of gas station delis

* Over 400 cases
« Roma tomatoes
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Multi-drug resistant Salmonella
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Percent of Multidrug Salmonella
Typhimurium Isolates with ACSSuT or
AKSSuT Resistance Pattern
(1980 — 2003*)
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Example of multi-drug resistant Salmonella:
S. Typhimurium DT104

» Multistate outbreak, December
2003, CDC team invited to assist
with investigation

» Case-control study implicated
contaminated ground beef
purchased in grocery stores,
single slaughterhouse
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Proportion of NARMS S.
Newport that are MDR-
AmpC S. Newport
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Resistance of Salmonella Newport to at
least one Antibiotic compared to
Ceftriaxone

-4->=1 antibiotic -0~ Ceftriaxone
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Percent of non-typhoidal Salmonella with
resistance to 3" gen cephalosporins
1997-2003*
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Percent

Quinolone Resistance among
Salmonella, 1996-2003*
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Relative Rate
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1. Typhimurium
2. Enteritidis

3. Newport

4. Javiana

5. Heidelberg

All other
serotypes

Isolates % of
serotyped Salmonella
(n=5,942) serotyped
1170 20%
865 15%
585 10%
406 7%

304 5%
2612 43%
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Relative Rate
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Relative Incidence baseline - 2004

Top 5 Salmonella Serotypes

Pathogen Change | 95% Confidence
Interval

Declined
S Typhimurium -41% -48% to -34%
No Change
S Enteritidis 0% -21% to +25%
S Heidelberg +3% -16% to +26%
Increased
S Newport +41% +5% to +89%
S Javiana +167% +75% to +306%

SAFER*HEALTHIER+« PEQOPLE

R—RFA4 2 ELELT-2004F D

RER: YL ERTMBERNTS

mRE ZiLE 95% 15 B X [
P g
S Typhimurium -41% -48%Hr5-34%
Zil
S Enteritidis 0% -21% MM 5+25%
S Heidelberg +3% -16% M i5+26%
i
S Newport +41% +5% M 5+89%
S Javiana +167% | +75%H55+306%

HEALTHIER

PEOPLE

47



Salmonella

* Increase in produce outbreaks
* Increase in multidrug-resistance

» Limited interventions by poultry
industry
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Addressing the current
problems

+ Maintain key surveillance programs
* PulseNet
* FoodNet
+ NARMS

+ Use surveillance platform to conduct
epidemiology studies to determine sources
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CyCIe of Foodborne Disease Control
and Prevention

/ Surveillance .\

Prevention Epidemiologic
Measures Investigation
Applied
Research
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