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Nontyphoidal Salmonella enterica

Å2,500 serotypes

ÅPrincipal reservoirs = food animals

ÅDiverse array of food vehicles

ÅCommon cause of gastroenteritis

ÅDiarrhea, usually self-limited, typically 

lasting 3-7 days

ÅFever (up to 103o F), chills common

ïusually resolves within 48-72 hours



ÅHospitalization rate:  22%

Å1-4% of immunocompetent people 

develop bacteremia 

ïhigher in infants, elderly, 

immunocompromised

ÅCase fatality rate approaches 1%

ïFatal cases typically involve older 

patients with co-morbidities

Salmonella ïUnited States



1 confirmed case of salmonellosis = 

38 actual cases



Selected Enteric Pathogens Reported to MDH 

1996-2008
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Confirmed Foodborne Outbreaks       

by Etiology, Minnesota,1981-2008

(n=778)
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Number of Foodborne Outbreaks of 

Salmonellosis in Minnesota, 2000-2008
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Some Recent Notable Multi-state 

Foodborne Outbreaks of Salmonellosis

2005 2006 2007 2008

Pot pies

Å401 cases

Å42 states

PCA peanut butter

Å691 cases

Å46 states

Cake Mix

Å25 cases

Å9 states

Tomatoes

Å183 cases

Å21 states

Hot peppers

Å1,442 cases

Å44 states

Veggie Booty

Å70 cases

Å23 states

Peter Pan 

peanut butter

Å714 cases

Å48 states



Salmonella Saintpaul Outbreak, 2008



Number* and Incidence RateÀof Laboratory-

Confirmed Cases of Salmonella Saintpaul by 

State ïUnited States, 2008§

MMWR 2008 Vol. 57 No. 34



Number of Laboratory-Confirmed Cases of 

Salmonella Saintpaul, by Date of Illness 

Onset ïUnited States, 2008*
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ÅRare serotype

ï400 laboratory-confirmed cases reported 

annually in the United States

Å1% of all reported Salmonella

infections

ï12 laboratory-confirmed cases reported 

annually in Minnesota

Å2% of all reported Salmonella

infections

Salmonella Saintpaul



Detection of S. Saintpaul Outbreak

May 22: New Mexico 

notified CDC of 19 

Salmonella cases 

tightly grouped in time

ÅMay 8 to May 20

Å7 of 7 serotyped as

S. Saintpaul 

Å4 of 4 with identical 

rare PFGE pattern 

JN6X01.0048



Hypothesis-Generating Interviews

May 23-26: Conducted 

among 19 of 25 identified 

case-patients

ÅQuestionnaire collected data 
on exposures in the 7 days 
before illness

ï~200 food items

ïFree-recall of foods eaten 
and location of each meal 
for the 5 days before illness

ÅRaw tomatoes most commonly 
consumed item

ï16 (84%) of 19 persons



Tomato Salmonellosis Outbreaks, 1998-2007

Year

1998-99

2000

2002

2002

2002

2004

2004

2005

2005

2005

2006

2006

2007

2004

Tomato Type

Tomato

Tomato

Red round

Grape

Roma

Roma

Roma

Red round

Tomato

Roma

Red round

Red round

Red round

Roma

Agent

S. Baildon

S. Thompson

S. Newport

S. Newport

S. Javiana

S. Javiana

S. Braenderup

S. Newport

S. Enteritidis

S. Braenderup

S. Typhimurium

S. Newport

S. Typhimurium

S. Javiana

Source

FL

FL or GA

VA

FL or MX

FL or MX

FL; GA or SC

FL

VA

CA

FL

OH

VA

CA

SC

Illnesses

86

29

512

12

90

471

123

71

73

76

191

98

23

12

Hospitalizations

15

14

31

2

3

51

25

8

1

18

22

8

1

2

Canadian Outbreak



Initial Implication of Tomatoes

ÅCase-control study began May 26

ÅNM, TX, IHS

Å51 cases, 106 neighborhood controls

ÅRaw tomatoes only significant item

ïOdds ratio (OR) = 6.7

ïAdjusted odds ratio (aOR) = 5.6








