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Approach

• Analyze FSIS Salmonella monitoring data (2016-2020)

Carcasses and raw, intact parts

Nationally, regionally

• Compare FSIS serovar data from processing establishments with 
Salmonella breeder monitoring data in Georgia (2016-2020)

• Multi-serovar analyses of breeder samples



• Serovar Heidelberg reduced in parts (6.2% to 1.4%)

• Serovar Infantis has increased significantly in carcasses (6.5% to 21.2%) and parts (4.7% to 27.0%)

• The proportions of each serovar don’t match between carcasses and parts
- serovar Kentucky decreased in parts
- serovar Enteritidis increased in parts

National trends

Data source: FSIS
Siceloff et al., submitted



Regional trends
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Serovar Kentucky higher in carcasses than parts 
Serovar Enteritidis higher in parts than carcasses
Serovar Infantis increased in all regions
Serovar Heidelberg decreased in all regions

Higher Infantis and Typhimurium in the Atlantic region
Higher Schwarzengrund in the Southeast region

Data source: FSISSiceloff et al., submitted



Salmonella in breeders doesn’t match Salmonella in the plant

Data source: FSIS, GPLNSiceloff et al., submitted
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Are low abundance serovars hidden by Kentucky? 

CRISPR-SeroSeq: amplicon-based sequencing tool to 
identify multiple serovars within a Salmonella population

Is this because Salmonella surveillance is limited to 
finding the most abundant serovars?

Production
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Salmonella enrichment

Sample collection
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Multi-serovar Salmonella populations exist in one third of breeder flocks 

• Samples submitted to GPLN 7/20 - 6/21
• Collected samples each week on a different day
• Included 2-4 Salmonella positive samples per week (average)
• 134 samples analyzed using CRISPR-SeroSeq

Relative serovar 
frequency
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Multi-serovar Salmonella populations exist in one third of breeder flocks 

• Every sample contained serovar Kentucky (8/8)
• Half of the samples contained a single serovar (Kentucky)
• Kentucky was the major serovar in 6/8 samples
• Half contained multiple serovars (2-4 serovars)

• Samples submitted to GPLN 7/20 - 6/21
• Collected samples each week on a different day
• Included 2-4 Salmonella positive samples per week (average)
• 134 samples analyzed using CRISPR-SeroSeq

July 2020 – June 2021
• 32% samples contain more than one serovar (average 1.6; range 1-11)
• 26 different serovars (5 in CDC top 10)



Relative serovar 
frequency

Kentucky is usually most abundant, Infantis is usually a minority

Siceloff et al., submitted
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Caveats
• These are “trends”

• Missing piece of the puzzle: broilers

• Multi-serovar analysis only performed on breeders in Georgia

Summary
• Salmonella in live production does not match what we find in the 

plant

• Salmonella in poultry is complex; multi-serovar populations are 
one piece of the puzzle

Moving forward
• Implications for how/when we perform Salmonella monitoring?
• Integrators can use information derived from multi-serovar analysis to 

choose serovars for AV, complex biomapping/biosecurity
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