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Introduction
This series focuses on investigations of outbreaks caused by commercially distributed food items and detected 
through pathogen ðspecific surveillance. The etiologic agents often are Salmonella , Shiga toxin -producing E. coli
(STEC), or Listeria monocytogenes , but other pathogens are sometimes responsible. The primary target audience 
is foodborne disease epidemiologists who investigate (or are training to do so) these types of outbreaks, but 

others might find this series informative as well. 

The primary focus of this series is methods used by epidemiologists (in concert with their co -investigators) to 
generate, develop, and confirm hypotheses about the outbreak vehicle. Descriptions will generally begin with 
the detection of a cluster (typically by molecular subtyping of submitted clinical isolates at a public health lab) 
and end when the food source is identified to a level of certainty/confidence that public health interventions are 
implemented. 

From an epidemiologistõs perspective, the overall goal in these types of investigations is to document a 
sufficiently specific food exposure in a sufficiently high proportion of cases that one can confidently conclude 
that the food item of interest is the outbreak vehicle. This series will use outbreak examples that detail the exact 
process and methods that led investigators to that òthreshold of confidenceó that prompted them to take 
action. What were the epidemiologists thinking and doing day -by -day, case -by -case, and step -by -step as the 
investigation progressed, leading up to the attainment of that threshold of confidence? How were leads 
identified, and how did investigators decide when and how aggressively to follow a particular lead? The 

nuances, complexities, obstacles, and decision nodes involved in these types of investigations are nearly 
impossible to fully describe in the limited space of a peer -reviewed manuscript (plus, many excellent 
investigations are never published). It is our objective to capture all of the important methodological intricacies 
of selected particularly speedy or effective investigations using a detailed timeline format. We strongly 
encourage our audience to read the published investigation manuscript (when one exists) before going through 
our description. We hope that our descriptions will be a useful, educational supplement to the characterization of 
the investigation.
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FEBRUARY 7 (DAY 1 OF INVESTIGATION)

This story starts with receipt of 2 clinical E. coli O157:H7 (O157) isolates at the Minnesota Department of Health (MDH) Public 
Health Laboratory (PHL) on January 18 and February 1, 2010 (submission of clinical O157 isolates to MDH is mandatory in 
Minnesota). By February 7, subtyping of the two casesõ O157 isolates revealed that they were indistinguishable by pulsed -field 
gel electrophoresis (PFGE). The MDH PHL notified the foodborne epidemiologists, and a cluster investigation was initiated.

Two restriction enzymes are used routinely on O157 isolates in Minnesota. The isolates were given the Minnesota 2 -enzyme 

subtype designation MN579ECB319 (national PulseNet designation EXHX01.1159/EXHA26.3665). 
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What are two of the first questions an epidemiologist should 
consider once receiving these laboratory subtyping results?

Move to the next page to see what the investigators were thinkingé
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How common is the PFGE pattern?
This PFGE pattern had not been seen previously in Minnesota, which suggests that this cluster represents a true 

common source outbreak; therefore, aggressive follow -up is warranted. 

Are there other cases with this PFGE pattern in other states?
A PulseNet search revealed that there were 6 isolates with this PFGE pattern posted in the past 60 days; in addition to 

the 2 from Minnesota (MN), there was 1 from Michigan (MI) and 3 from Wisconsin (WI) (see epidemic curve below).
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What could the epidemic curve tell us about the outbreak vehicle?

What characteristics of cases should you examine for possible clues as 
to what food item is causing the outbreak?

Move to the next page to see what the investigators were thinkingé
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What could the epi curve tell us about the outbreak vehicle?

The cases are spread out in time, suggesting a vehicle that has a somewhat long shelf life instead 

of one that is highly perishable (e.g., pre -packaged salad). 

Note: On subsequent slides the epi curve will now be collapsed into weeks to include the 

investigation time period.

What characteristics of cases should you examine for possible clues as to 

what food item is causing the outbreak?

Demographic characteristics such as gender, age, and race/ethnicity. Strong demographic 
characteristics in a cluster may suggest a particular food vehicle because certain segments of the 
population are more likely to eat certain foods. For example, if the cluster cases are 
predominately adult females, this suggests that a produce item like leafy greens or sprouts is the 
vehicle.

Move to the next page to see the demographic characteristics of this cluster...
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Demographic characteristics of the first six cases in the cluster.

State Age ( yrs) Gender Race/ethnicity

Case 1 MI 78 Male White/Non -Hispanic

Case 2 WI 15 Male White/Non -Hispanic

Case 3 MN 55 Male White/Non -Hispanic

Case 4 WI 70 Female White/Non -Hispanic

Case 5 WI 62 Male White/Non -Hispanic

Case 6 MN 64 Male White/Non -Hispanic

Å83% Male

ÅMedian age; 63 years

ÅAll White/Non -Hispanic

The predominance of older males is noteworthy.

What types of foods would this prompt you to consider as the vehicle?

Move to the next page to see what the investigators were thinkingé
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What types of foods would this prompt you to consider as the vehicle?

At this point we thought some sort of beef was the best guess given the demographics 
and that beef is a common vehicle for O157. The demographics certainly suggest that 
the vehicle was not leafy greens or sprouts.
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Å He ate ground beef from Walmart, 
beef from ¼ cow from a meat 
shop, and steak from Applebeeõs.

Å He also reported eating iceberg 
lettuce.

Å He reported eating in-shell pecans, 
walnuts, and hazelnuts purchased 
at a grocery store from a bulk bin.

ÅHe didnõt report consuming 
unpasteurized milk or sprouts, and 
didnõt have any contact with 
animals
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How could you test if the observed exposures were associated 
with illness?

Move to the next page to see what the investigators were thinkingé

What are you thinking at this point?

Move to the next page to see what the investigators were thinkingé
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