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Foodborne Disease Emergency
Response in the United States

e Requires partnership between public health
epidemiologists and microbiologists
e Federal, state, and local levels
e Early detection and rapid response
e PulseNet provides early detection
 EIS provides rapid response

e |nternational collaboration essential
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PulseNet: The Molecular Subtyping
Network for Foodborne Pathogens

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

e Shiga-toxin producing E. coli, Listeria, Salmonella,
Shigella, Campylobacter, Clostridium perfringens

e Digital PFGE images compared to database

e Provides early detection of clusters
» Additional information determines if outbreak
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PulseNet Activity, 1096-2003 €

PFGE patterns submitted to PulseNet Database
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E1S: Epidemic Intelligence
Service

Epidemiologists available to investigate
PulseNet clusters and other events
e Determine if cluster is an outbreak

Epidemiologist are in a two-year training
program in field epidemiology

» Similar to Field Epidemiology Training Program
(FETP) in Japan and other countries

 Foodborne Diseases Branch has 10 EIS Officers

Provides rapid response
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Vital role of field epidemiology

e EIS Officers are the first responders when
field investigations are requested
e In 2004, Foodborne Diseases Branch EIS Officers
conducted 26 field investigations
» 13 were emergency foodborne outbreak investigations
e EIS Officers conduct essential analytical
epidemiology studies
e Studies include interviews of ill and well persons

e Epidemiology studies essential to direct
environmental and microbiological studies
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Examples of recent emergency
foodborne disease outbreak
iInvestigations

. Mangoes from Brazil: illness in the
United States

. Almonds from the United States:
illness in Canada

. Ground beef from the United States:
iliness in Japan
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Outbreak of Sa/monella Newport
Infections caused by
contaminated mangoes
iImported to the United States
from Brazil
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Salmonella Newport
United States, Nov 1999 - Feb 2000

«— Increase detected
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Outbreak confirmed by PulseNet

Virginia January 15, 2000: 15 patients from two other states with S.

Pattern Newport isolates collected in November and December 1999

CcbC

reported through PulseNet = OUTBREAK STRAIN
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Field investigation implicates
mangoes

e Field investigation conducted by EIS Officer
e Conducted analytical study
e Interviewed ill and well persons in 14 states

e Matched Case Control Study

e Questions included common and uncommon
foods (mangoes, shrimp, and cilantro)

e Mangoes OR 21.6, 95% CI [3.53, infinity]
e Would not have determined mangoes were
source without field investigation

CcbC
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Source of mangoes consumed in the US,
by month*

Multi-state outbreak

1A

Jan Feb Mar - Sept Oct Nov Dec

U.S. X
Mexico X
Brazil

Peru / X X
Ecuador

*Source: Economic Research Service, U.S. Department of Agriculture
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Went to the farm in Brazil
Mango export distribution on Farm A

Mangoes from field

l

Pre-wash

Exported to Europe ' ‘ Exported to U.S.

No hot water treatment USDA mandated
required hot water treatment

l

No reported outbreak of Outbreak of

Salmonella Newport during Salmonella Newport during
November, December 1999 November, December 1999
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Lessons from Sal/monella Newport
outbreak

e PulseNet was essential to identify
outbreak cases

e Field investigation essential to identify
mangoes as source of the outbreak

e Demonstrates international nature of
foodborne diseases
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Outbreak of Sa/monella
Enteritidis infections caused by
contaminated almonds imported
to Canada from the United
States
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Salmonella Enteritidis

December of 2000, Health Canada detected
increase in Sal/monella Enteritidis (SE) PT30
 Health Canada notified the United States

FETP Officer in Canada conducted field
investigation

= Interviews of ill persons led to hypothesis that
almonds may be linked to infection

Conducted analytical study
 Interviewed ill and well persons

e Case control study found eating almonds
associ)ated with infection (OR=13.0 95% CI=2-
552.5
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Onset dates of SE PT30 cases Canada, 2000-01

Almonds
recalled

Number of cases

M Ontario

M Other provinces

> @ S O O
@%@,b@«,@ S

SAFER-HEALTHIER+- PEOPLE

SE PT30
2000-01

]

SAFER-HEALTHIER+- PEOPLE

17



Source of almonds

e Almonds imported to Canada from United
States

e Almonds from ill persons’ homes in Canada,
Canadian stores, Canadian warehouses, US
processor, and US farms were positive for S.
Enteritidis PT30

e Source of contamination on farm not identified
but could be birds or other wild animal

e All almonds destroyed, preventing illness in
the United States

CcbC
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Lessons from Sa/monella Enteritidis
outbreak

e Field investigation essential to identify
almonds as source of the outbreak

e Food safety in the United States
benefits from efficient emergency
response in other countries
e Need to build international partnerships

and to enhance surveillance and response
capacity internationally
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Outbreak of £. co/i 0157 infections
caused by contaminated ground
beef imported to Japan from the

United States
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E. Coli O157:H7 outbreak

e Early 2004, the Foodborne Diseases
Branch at CDC collaborated with the
Okinawa Prefectural Health Authorities,
and other partners, on an £. coli 0157
outbreak investigation
e Japan FETP and CDC EIS Officers provided

important coordination

e Description of outbreak published in
CDC’'s MMWR in 2005

CcbC
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E. Coli O157:H7 outbreak

» Notified on February 17t of child hospitalized
for £. coli O157:H7 infection
e E. coli0157:H7 isolated from one symptomatic
sibling and one asymptomatic family member
e All family members ate ground beef patties
on February 6t
e Purchased from US military commissary

* Remaining patties sent to Okinawa Prefectural
Institute of Health and Environment (OIHE) for

testing
e E. coli0157:H7 isolated from ground beef
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Vital role of PulseNet
International

e PulseNet International (Japan and United
States) determined that human isolates,
leftover ground beef, and unopened ground
beef had indistinguishable PFGE patterns that
had not been previously observed
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E. ColiO157:H7 in ground beef

e Traceback of ground beef

e Beef patties produced on August 11t
2003 at plant in California

e Patties sent to US military bases in Far
East, and stores in California, Idaho,
Oregon, and Washington

e Plant recalled 90,000 pounds of ground
beef

e lliness in United States prevented
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Lessons from E£. col/i O157 outbreak

e International partnerships essential for
early detection and rapid response of
foodborne disease outbreaks
e PulseNet International
e FETP
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Summary of lessons from three
examples
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Lessons

e Essential partnership between
epidemiologists and microbiologists

* Need early detection and rapid
response

e PulseNet provides early detection
e FETP/EIS provides rapid response

e |nternational collaborations essential

CcbC
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Role of Japan in international
collaborations?

e PulseNet Asia Pacific
e Japan is an active member
e Network is being established
 Training courses have been conducted
e Additional training course in Japan in 2005
e Launching of PulseNet Asia Pacific will
result in earlier detection and increased
collaboration

CcbC
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PulseNet International

International network of collaborating countries

SAFER-HEALTHIER+- PEOPLE

PulseNet

SAFER-HEALTHIER+- PEOPLE

29



Need to build capacity globally

e PulseNet International will be useful in
countries with established surveillance
programs
WHO Global Salm-Surv seeks to enhance the
capacity of all countries to conduct early
detection and rapid response to foodborne
disease outbreaks

e Would welcome greater role by Japan in the
network
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WHO Global Salm-Surv

e Network for exchange of information
on foodborne outbreak detection and
response

e >850 members in >135 countries

e Trained >320 epidemiologists and
microbiologists from >100 countriesat
28 international training courses
e Thailand training site sponsored by Japan

CcbC
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Conclusions

*\WWHO Global Sa/monella Surveillance
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Training Course in Thailand
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Steering Committee Partners of
WHO Global Salm-Surv

World Health Centers for Disease
Control and
Prevention

Danish Institute for
Food and Veterinary Organization
Research

* ESEAU INTERNATIONAL
NDES TNASTITUTS PASTEUR

Health Canada Institut Pasteur

FDA Center for

waAaGENINGE M [

mal Sciences Group, Netherlands
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Summary

e Emergency response of foodborne
disease outbreaks requires partnership
between epidemiologists and
microbiologists

* Need early detection and rapid
response
e PulseNet provides early detection
e FETP/EIS provides rapid response

e |nternational collaborations essential
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