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THE OUTBREAK

aoMarch 30, 2012

08 cases of gastroenteritis
= Restaurant X, County A

=5 Sa/lmonella Paratyphi B var. Java

aNo common food item
aNo further cases

County A

&

Restaurant




THE OUTBREAK

QApril 24, 2012

010 additional cases
= Salmonella Paratyphi B var. Java
=County A

015 laboratory confirmed cases
= |dentical pulsed field gel electrophoresis (PFGE)
= “Outbreak strain”



SALMONELLA SPECIES

0Second most common causative agents among
foodborne outbreaks

QOLeading cause of foodborne outbreak-related
hospitalizations



SALMONELLA PARATYPHI B VAR. JAVA

QGastroenteritis
= Fever
= Abdominal Pain
= Diarrhea

QSa/monella Paratyphi B
= Paratyphoid Fever

aDistinguished by ability to ferment tartrate
aoParatyphi B var. (L)+ tartrate +



OBJECTIVES

oDetermine extent of outbreak

Qldentify the source

Olmplement control measures



METHODS AND RESULTS

nCase finding and hypothesis generation

aldentification of the vehicle

aldentification and trace-back of the source



aActive Surveillance

OEnhanced Passive Reporting
= Media
= Clinician memos
= Health alert networks



CASE DEFINITION

0 Probable
= Gastroenteritis
= Epidemiologically linked to a confirmed case

o Confirmed
= Salmonella Paratyphi B var. Java
* Qutbreak strain

ONo time or geographic limits
o Novel PFGE pattern



LABORATORY METHODS

aStool culture

oSalmonella serotyping

OPFGE



HYPOTHESIS GENERATION

aPatient interviews

oSalmonellosis Reporting Form
= Clinical Symptoms
=Travel History
= Food
= Water
= Animal



CASES BY DATE OF SYMPTOM ONSET (N=89)

j: Ap$26
| l
o b LI AN | I

March April May
Date of Symptom Onset



CASE CHARACTERISTICS (N=89)

No. %
Confirmed 87 98
Probable 2 2
Female 45 51
Median age, years (range) 24 (4-74) -
Hospitalized 8 9

Died 0 0






CLINICAL SYMPTOMS (N=89)

Symptoms Frequency %
Diarrhea 86/86 100
Abdominal Cramps 70/82 85
Fever 69/84 82
Vomiting 33/84 39

Bloody Diarrhea 30/82 37



COMMON EXPOSURES

093% reported travel or residency in County A

oNo common food, water, animal exposures

O Restaurants X, Y, and Z

aVegetarian cuisine

County A




NC DEPARTMENT OF AGRICULTURE AND

CONSUMER SERVICES

OPresumptive positive - Sa/monella

OTempeh Product

OProduced in County A



NC DEPARTMENT OF AGRICULTURE AND

CONSUMER SERVICES

OPresumptive positive - Sa/monella
OTempeh Product

OProduced in County A

0“Brand A Tempeh”



TEMPEH

oSoybeans, seeds, other legumes

O Fermented with mold to produce a firm cake

aoUsually pasteurized

OMeat substitute

(Image: Flickr member licensed under )


http://www.flickr.com/photos/fotoosvanrobin/1498159304/
http://creativecommons.org/licenses/by-sa/2.0/deed.en

IDENTIFICATION OF THE VEHICLE

OMeat substitutes not on standard reporting form

oOutbreak-specific questionnaire
=" Food history
= Meat substitutes (tempeh, tofu)
= Restaurants in County A

aFirst 50 cases identified



RESTAURANT SITE VISITS

alnterviewed staff

0Observed food preparation

n0Collected product invoices

County A




QUESTIONNAIRE RESULTS

noComplete interviews on 41/50 cases

082% response rate



COMMON FOODS (N=41)

Food ltem No. %
Fresh Fruits 40 98
Fresh Vegetables 38 93
Eggs 32 78
Tofu 21 51
Tempeh 18 44
Veggie Burgers 10 24
Seitan 3 7

Textured Vegetable Protein 3 7



COMMON FOODS (N=41)

Food ltem No. %
Fresh Fruits 40 98
Fresh Vegetables 38 93
Eggs 32 78
Tofu 21 51
Tempeh 18 44
Veggie Burgers 10 24
Seitan 3 7

Textured Vegetable Protein 3 7



OPPORTUNITIES FOR CROSS CONTAMINATION

oUncooked tempeh prepared on cutting boards with
ready to eat (RTE) foods

QFailure to perform hand hygiene after handling
uncooked tempeh

oBare hand contact with RTE foods



PRODUCT INVOICES

Distributor X

l

County A

o0 O O




PRODUCT INVOICES

Brand A
Tempeh
Distributor X
I
County A

o0 O O



PRODUCT INVOICES

Brand A
Tempeh l
Distributor X
I
County A

o0 O O
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PRODUCT INVOICES

Brand A
Tempeh l
Distributor X
\ 4 v l
Grocery Stores,
Southeastern US County A
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BRAND A TEMPEH EXPOSURE

aObtained list of distribution sites

0100% cases eaten at a restaurant or venue serving
Brand A Tempeh



BRAND A TEMPEH

aOperation since 2009

aShared kitchen in County A

ONot pasteurized



SHARED KITCHEN

Qlnterviewed staff
O Reviewed production methods
0Obtained food samples for testing




BRAND A TEMPEH STAFF

06 Staff Members

ONo reported ilinesses

aNo international travel



TEMPEH PRODUCTION
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RHIZOPUS TRACE BACK
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RHIZOPUS TRACE BACK
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CONCLUSIONS

Q Rhizopus culture was the source
oBrand A Tempeh was the vehicle
aTransmission occurred

= Direct consumption
= Cross-contamination of RTE foods



LIMITATIONS

nTargeted first 50 cases for re-interview

Olncomplete case finding



RAW TEMPEH

oFungal growth encouraged

QFavorable conditions for pathogens

aUnpasteurized
= No opportunity to reduce pathogenic load



RECOMMENDATIONS

ODesignated cutting boards

nSeparation from RTE foods

OFrequent hand hygiene



PUBLIC HEALTH ACTIONS

Q Rhizopus culture recalled

oBrand A Tempeh recalled

oEducation on proper handling of uncooked,
unpasteurized tempeh

aConsider pasteurization
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