An integrated approach to improve surveillance for foodborne pathogens of animal origin
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Figure 1. Samples of retail meat were cultured for Salmonella. Salmonella isolates from retail meat isolates were analyzed
by PFGE with two enzymes (XbaI and BlnI)

 Comparing Salmonella PFGE data from retail meat with that from human

 Foodborne pathogens are a major public health concern. Each year they are

illnesses could help in source attribution and facilitate investigation of

associated with (1):

contaminated food (4).

• 48 million illnesses

 Experience gained in manual comparison guided development of an

•  128,000 hospitalizations

automated system (Figure 3).

 Annual cost of foodborne illnesses is  $77.7 billion (2).

 Collaboration with USDA FSIS could facilitate trace-backs and early removal

 Pathogens of animal origin (e.g., Salmonella) are a leading cause of foodborne

of contaminated meat from the marketplace as demonstrated in a recent

illnesses.

investigation of multistate outbreak of Salmonella Heidelberg (4).

 Comparison of isolates from retail food and human illnesses could improve
source attribution and investigation of outbreaks.

Study design
 Clinical isolates of Salmonella are received by the Bureau of Labs (BOL) as

 Clinical Salmonella isolates from humans
 4640 clinical isolates were analyzed by PFGE

per state regulations. Isolates tested during 2009-2012 were included in this
study.
 Surveillance for Salmonella contamination of poultry meat (chicken and
ground turkey) was prospectively conducted. Samples were collected from

 Isolation of Salmonella from chicken and ground turkey retail meats
• Chicken--51 (15.7%) of 325 samples; turkey--33 (10.2%) of 325 samples
• 83 Salmonella isolates were available for analysis by PFGE

randomly selected retail outlets in Pennsylvania during 2009-2012 (Figure 1).  PFGE profiles of the 83 Salmonella isolates

• 44 (53%) had unique XbaI-BlnI pattern combinations
PFGE analysis of Salmonella isolates from humans and retail meat
 All isolates were analyzed by pulsed-field gel electrophoresis (PFGE)

• 39 (47%) had XbaI-BlnI pattern combinations that were observed in retail

Figure 2. Matches of Salmonella from retail meat isolates with clinical isolates—non-automated analysis.

food more than once

according to the PulseNet protocol for subtyping Salmonella (3).
• Assayed with two enzymes (XbaI and BlnI)
• Analysis: BioNumerics 6.6 (Applied Maths, Sint-Martens-Latem Belgium)
 PFGE patterns of Salmonella from retail meat were manually compared with
those from clinical isolates.
• A match was defined as patterns that were visually indistinguishable by
two enzyme analysis.
 Epidemiologists and USDA FSIS officials were notified about matches.
• Notifications included retail meat purchase date, USDA establishment

numbers, and date the matched clinical isolate was obtained.

 Detection of outbreaks
• Comparison of PFGE patterns of isolates from retail meat samples with
isolates from ill humans revealed 2 matches within a timeframe relevant to

Figure 3. Automated report comparing PFGE patterns of Salmonella from meat and clinical isolates.

outbreak investigation (Figure 2).

 Data use and acceptability
• Information on matched patterns was used in outbreak investigation and
trace-back to identify contaminated foods.
• Comparing PFGE patterns manually was very time-consuming. Thus, a
computer algorithm was developed to automate identification of matches.
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