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S. Typhimurium
 

Outbreak, 2008-9

• Michigan outbreak summary:
– 38 confirmed cases 
– 15 jurisdictions
– Onsets range from 10/11/08 –

 
2/8/09

– Ages:  <1-87 years (median 12 years)
– Sex:  58% male
– 12 hospitalizations (32%)

Peanut butter and peanut-containing products



Map from CDC: http://www.cdc.gov/salmonella/typhimurium/map.html

+1 Canada

http://www.cdc.gov/salmonella/typhimurium/map.html


Epi curve from CDC: http://www.cdc.gov/salmonella/typhimurium/epi_curve.html

First recall

http://www.cdc.gov/salmonella/typhimurium/epi_curve.html


Investigation Partners
Public Health Food Regulatory

Laboratories

Local Health Departments
CD EH



Stages of an Epi
 

Investigation

• Cluster detection
• Early investigation
• Hypothesis generation
• Special case/cluster 

investigation 
• Hypothesis testing
• Intervention
• Information sharing



Lab-based Enteric Surveillance

• Voluntary submission of 
clinical isolates to MDCH lab
– Salmonella, Shigella, Listeria, 

shiga-toxin producing
 

E. coli (STEC)
– Salmonella Serotyping

• Top 5: Typhimurium, Enteritidis, Heidelberg, 
Newport, Oranienburg

– Pulsed-field gel electrophoresis (PFGE)
• Results uploaded to PulseNet

– Enables national comparisons



Lab Subtyping
 

and Detection

• PulseNet
 

detects molecular clusters
– 50+ clusters reported by MDCH lab, 2008

• More than half assigned a national cluster code

• Questions:
– How rare is the subtype?
– Is this a 

common-source 
outbreak?

NOV

10
NOV

24
…



Multiple
 

Cluster Investigation

• Similar PFGE patterns
– New

 
in the national database

• Is this ONE common-source outbreak?

Table excerpt from CDC: http://www.cdc.gov/salmonella/typhimurium/strains_table.html

http://www.cdc.gov/salmonella/typhimurium/strains_table.html


Reporting/Investigation Delays

Figures from CDC MMWR: http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5804a4.htm#fig2

Illness onset
Report to PulseNet

3 weeks

Cluster identified

http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5804a4.htm#fig2


Early Investigation Methods

• Small numbers of cases involved
• Use of available exposure information

– In Michigan, the standard MDSS form

• Descriptive epidemiology 
• Historical information

In early comparisons, no common exposure 
stood out –

 
but many cases were children, 

and many cases had exposure to institutions.  
There were no notable similarities to the 
2006-7 S. Tennessee Peter Pan PB outbreak

NOV

25



Hypothesis Generation

• ‘Shotgun’ questionnaire
– 455+

 
items (Y/N)

– PB on pg 10, crackers on pg 8

DEC

10



Hypothesis Generation: Results

• Shotgun tool success depends on 
outbreak vehicle being included

• Consider percent of cases exposed
• Compare frequencies to population 

data (FoodNet
 

survey)
• Partial results:

– Chicken
 
85% cases

 
86% FoodNet

– PB
 

77% cases
 

59% FoodNet

Results from CDC MMWR: http://www.cdc.gov/mmwr/preview/mmwrhtml/mm58e0129a1.htm

http://www.cdc.gov/mmwr/preview/mmwrhtml/mm58e0129a1.htm


Special Cases/Situations

• May provide opportunities, challenges
• “Outliers”

– In terms of person, place or time

• Limited diet/exposures
– Institutionalized cases
– Travelers

• Clusters

MI: Juvenile  
facility

OH: Concurrent restaurant 
cluster of S. Typhimurium

 
–

 chicken suspected



Hypothesis Testing

• Case Control Study (CaCo)
– Subset of cases included
– LHD typically interviews cases
– CDC typically assists with interviewing 

controls (matched
 

by phone/address)

• NEW questionnaire
– Usually shorter, more focused
– May include a few items to rule out

JAN

03



CaCo1: Chicken vs. Peanut Butter

Frozen chicken*
mOR

 
= 4.61, p=0.002

35% of cases 
14% of controls

NO association with any
individual chicken
product (≤10% each)
*chicken nuggets, strips, and 

other breaded and stuffed 
chicken products

Any PB
mOR

 
= 2.53, p=0.007 

69% of cases
48% of controls

NO association with
roasted peanuts or 
national brands of 
jarred peanut butter

Results from CDC MMWR: http://www.cdc.gov/mmwr/preview/mmwrhtml/mm58e0129a1.htm

http://www.cdc.gov/mmwr/preview/mmwrhtml/mm58e0129a1.htm


The Minnesota Investigation

• Special situations
– Clustering of cases
– Institutionalized cases

• Supporting information
– Review of facility records
– Lab testing of suspect food product

• Opened
 

container Salmonella positive, Jan 9 
• First recall: King Nut peanut butter, Jan 11

DEC

28

fda.gov

JAN

09



CaCo2: PB-Containing Products

• King Nut PB manufactured by PCA
– Many other consignees of PCA product
– Suspect ingredient-driven outbreak
– Simultaneous traceforward

 
(FDA)

• Study to evaluate other products
– Austin and Keebler

 
brand PB crackers

– Power considerations (sample size)
– Note: often, not all cases in an outbreak 

are explainedJAN

17



Michigan Case Exposures

• Exposures to recalled product
– Identified exposure

 
18 (47%)

• King Nut PB
 

2 (+4)
• Austin/Keebler

 
PB crackers

 
8

• Other/multiple
 

4

– Uncertain exposure
 

6 (16%)
– Unknown (not asked)

 
6 (16%)

– No identified exposure
 

5 (13%)

• Possible secondary case
 

3 ( 8%)



Feedback Loops

• New possibly related cases
– Strains discovered via outbreak testing

Organism
S. Tennessee

(2 PFGE patterns*)
S. Mbandaka
S. Senftenberg

*2006-7 Peter Pan PB outbreak patterns

Source
Unopened King Nut PB

Georgia PCA plant (floor)
Georgia PCA plant (floor)



Questionnaires over Time

MDSS Q
 5 pages
 

open-ended
 food history

Shotgun Q
 14 pages
 

PB: Y/N

CaCo1 Q
 10 pages
 

PB (detail), PB
 products (Y/N)

CaCo2 Q
 7 pages
 

PB, PB
 products 

(detail)



Coordination and Communication

• Regular teleconferences
• CDC case reporting deadlines
• MI Health Alert Network 

(MIHAN) messages
• Secured file sharing

– CDC FTP site, MIHAN

• Public websites
– CDC, FDA

JAN

08

DEC

10



Enteric Investigation Tips

• Routinely
– Collect detailed food histories/preferences
– Prepare cases for possibility of recontact

• During an active investigation
– Gather supplemental documents 

• menus, receipts, customer cards, invoices

– Consider early questioning (casefinding)
– Collect detailed product information
– Pursue product testing opportunities



Additional References

• Outbreak MMWR:
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm58e0129a1.htm

• CDC outbreak timeline:
http://www.cdc.gov/salmonella/typhimurium/salmonellaOutbreak_timeline.pdf

• FDA outbreak timeline:
http://www.fda.gov/oc/opacom/hottopics/salmonellatyph/timeline.pdf

http://www.cdc.gov/mmwr/preview/mmwrhtml/mm58e0129a1.htm
http://www.cdc.gov/salmonella/typhimurium/salmonellaOutbreak_timeline.pdf
http://www.fda.gov/oc/opacom/hottopics/salmonellatyph/timeline.pdf
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