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Laboratory Accreditation/Industry Data
About nBPW
Cecal/NARMS Sampling
Focus on MDR and Serotypes and MDR I 

4,[5],12:i:-, Outbreak
WGS Activities
Distribution of an ESBL gene ctx-M-65 in 

Salmonella Infantis
WGS Discriminatory Power Compared to PFGE 
Matches using NCBI Pathogen Detection Pipeline 
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ISO Standards Definition 

 Standards are documented 
agreements containing technical 
specifications or other precise 
criteria to be used consistently as 
rules, guidelines, or definitions of 
characteristics, to ensure that 
materials, products, processes 
and services are fit for their 
purpose.

Certification vs. Accreditation

 Certification  
 a written quality system
 no demonstration of 

competence
 Accreditation

 a written quality system
 qualified, trained staff
 adequate facilities

 About FSIS Laboratory Accreditation (Not Certification): When we 
speak of FSIS accreditation we mean specifically - ISO 17025, ALACC 
(AOAC), and our own quality system requirements.
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Why seek Accreditation?
Documents what you do 

and creates complete 
records

Makes you design a Quality 
System  

Enhances uniformity
Enhances training and 

proficiency
Assigns responsibilities and 

accountability
Credibility
 International recognition

 Goals of Laboratory Accreditation are 
summarized in the “Mission 
Statement” found in our quality 
manual

 Quality statement: The laboratories 
support the mission of the United 
States Department of Agriculture, 
Food Safety and Inspection Service, 
by performing analyses of meat, 
poultry, and egg products.   The 
laboratory personnel are committed 
to performing quality activities to 
assure integrity, accuracy, reliability, 
and timeliness of the data.

 American Association for Laboratory 
Accreditation audits FSIS labs



Background
 Academic/industry researchers

shared data regarding the potential
of anti-microbial intervention carry-
over to impact FSIS poultry carcass
Salmonella monitoring results (June
2013)
 Concern that intervention carry-over

could reduce survival of pathogens in
Buffered Peptone Water (BPW)
carcass rinsates that are
subsequently analyzed by FSIS labs.

 ARS-FSIS initiate collaboration to
investigate/validate the potential for
intervention carry-over to impact
FSIS poultry carcass poultry
monitoring results (July 2013)

Food Safety and Inspection Service
FSIS Update: Neutralizing Buffered Peptone Water (nBPW) Poultry 
Carcass Rinse – Background and Study Design
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Study Design
 Phase I

 Determine the potential 
volume of intervention 
chemical solution carry-over 
to carcass rinsates

 Phase II
 Determine if antimicrobial 

intervention carry-over has 
the potential to impact 
Salmonella monitoring

 Phase III
 Identify neutralizing agent(s) 

–>improved carcass rinsate 
to negate the potential 
impact of carry-over on 
Salmonella recovery.



Research Outcome
Laboratory Performance of 

Neutralizing Buffered 
Peptone Water (nBPW)
nBPW recovery of 

Salmonella was superior to 
BPW for all interventions 
evaluated.

nBPW recovery of 
Salmonella was not 
significantly different than 
control (no intervention) for 
all interventions evaluated. 

Food Safety and Inspection Service
FSIS Update: Neutralizing Buffered Peptone Water (nBPW) Poultry 
Carcass Rinse – Research Outcome and FSIS Adoption
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FSIS Adoption of nBPW

 In July 2016, FSIS 
implemented the use of 
neutralizing buffered 
peptone water (nBPW) as 
a sampling and transport 
medium for carcass 
rinsate and carcass sponge 
samples.

Monitoring Salmonella 
prevalence on poultry 
carcasses continues.



A Twelve Month Evaluation of nBPW

 The volume-weighted average used to calculate the carcass 
performance standard in 2011 was 4.58%

 The volume-weighted average from the first 12 months of 
nBPW was 4.74%

Using the new nBPW data in the Performance Standard 
Model with the same predicted reduction in illnesses, the 
standard would result in the same 5 positives allowed out 
of the set of 51

Note:
The aggregate data indicates that the prevalence of Salmonella 

on carcasses pre and post nBPW is significantly different, but 
not significantly different in chicken parts 

Food Safety and Inspection Service
FSIS Update: Neutralizing Buffered Peptone Water (nBPW) Poultry 
Carcass Rinse - FSIS Evaluation
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91Preliminary 2016 Data

Food Safety and Inspection Service
FSIS Update - NARMS: Salmonella in Chicken and Serotype 
Distribution
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and Cecal, All Sources 
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FSIS Update - NARMS: MDR Salmonella and Serotypes – HACCP 
and Cecal Chicken Sources 
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Food Safety and Inspection Service
FSIS Update - NARMS: MDR Salmonella involved in an Outbreak

2016-2017 West Coast Salmonella
I 4,[5],12:i:- Investigation 
Associated with Rotisserie Chicken
 63 case-patients from 13 

states (West Coast focus)
 Illness onset: 7/5/16 –

1/24/17
 27% hospitalized
 88% case-patients report 

consuming chicken, including 
60% case-patients who 
reported consuming rotisserie 
chicken products from 11 
chain B locations

 WGS ResFinder indicates ASSuT
(ampicillin, stretomycin, 
sulfamethoxazole and tetracycline 
resistance)

FSIS Actions
 On 10/9/16, FSIS issued a public health alert for 

rotisserie chicken salad produced from 8/26/16 to 
9/2/16 from a WA retail chain B location

 In December 2016, FSIS personnel visited 4 chain 
B stores for observation of practices
 Noted opportunities for undercooking and cross-

contamination

 Findings shared with chain B corporate personnel

 Chain B retrained employees on temperature 
measurement and log keeping

 Adjust holding temperatures in coolers to 
minimize ice on chicken so starting temperatures 
for cooking are more consistent

 Worked with suppliers to standardize chicken size

 Explore use of wireless thermometer system

 FSIS plans to submit best practices to CFP as 
guideline to avoid undercooking and cross-
contamination during preparation of rotisserie 
chicken 12
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Food Safety and Inspection Service
FSIS Update: NARMS – Summary and Future Direction 

 Cecal sampling has further strengthened NARMS surveillance by adding another 
sampling point and additional ~ 5000 samples

 Launched a FSIS NARMS Webpage to share FSIS AMR information in a timely 
manner

 Successfully sequenced and uploaded into NCBI all the NARMS Salmonella and 
Campylobacter isolates in near-real-time

 Initiated a process to inform the FSIS regulated entities about unusual AMR 
findings (Ex. ctx-M-65, Locus of Heat Resistance –LHR etc.)

 Continue to work with NARMS partners to -
 Develop a new strategic plan based on the recommendations from Science 

board
 Host a NARMS Public Meeting (Oct 24th and 25th)

 Reminder: FSIS will also host a WGS Public Meeting (Oct 26th and 27th)
 Understand the potential  for the application of resistome and mobilome 

approaches in FSIS environment
 Adopt the new Tableau system for data handling, processing and 

visualization of FSIS NARMS data
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FSIS Update – WGS: Analyses of MDR Salmonella Infantis with 
ctx-M-65 Gene
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WGS data from 97 Salmonella Infantis isolates carrying ctx-M-65 were analyzed
 0-63 SNP across all isolates
 ctx-M-65 identified in diverse group of Infantis strains
This gene confers extended spectrum beta-lactamase resistance
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Take home:  A diverse set of Salmonella Infantis strains 
are able to acquire the plasmid containing ctx-M-65



Food Safety and Inspection Service
FSIS Update – WGS: Salmonella Enteritidis from Chicken 
commodities for FY17- Discriminatory Power of WGS vs. PFGE

0-32 SNPS

0-64 SNPS

0-61 SNPS

Large range of SNPs 
between pattern 
JEGX01.004 isolates, 
isolates with 
different PFGE 
patterns clustering 
with pattern 
JEGX01.004 isolates

15



Food Safety and Inspection Service
FSIS Update - WGS: FY17 Salmonella Isolates from Chicken 
Commodities and NCBI Pathogen Detection Pipeline

Product Serotype Total # % in SNP cluster (#) % w/in 20 SNPs of clinical % w/in 10 SNPs of clinical 
Total Serotypes Enteritidis 447 99.8% (446) 98.9% (442) 90.6% (405)

Kentucky 607 99.8% (606) 0% (0) 0% (0)
Heidelberg 74 98.6% (73) 98.6% (73) 86.4% (64)
Schwarzengrund 122 100% (122) 47.5% (58) 7.3% (9)
Infantis 218 94.5% (206) 92.2% (201) 50.9% (111)
Typhimurium 155 96.8% (150) 30.3% (47) 10.3% (16)

 Of the 1734 Salmonella 
isolates analyzed, 773 
isolates (44.58%) were pan-
susceptible and had no 
resistance genes

 The most common 
combination of genes 
detected (strA, strB, tet(B)) 
was found in 290 isolates 
(16.72%)

16

 Using NCBIs pathogen detection pipeline food commodity isolates can be placed in a clinical context: So 
what does this really mean and how can this information be useful?
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FSIS WGS Update: Summary and Future Directions
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 FSIS’ new strategic plan is focused on the use of new technology to preventing foodborne illnesses 
and protect public health protection
 Based on Healthy People 2020 (soon 2030) our pathogen reduction goals and our challenges are well defined 

 With the acquisition of 12 Sequencers, FSIS has build sufficient capacity for conducting WGS on all 
FSIS isolates and in FY 2017 FSIS will have sequenced around 7282 isolates with the future targets of 
~ 10,000 isolates/year

 In FY 2017 FSIS initiated WGS data analysis beyond its use in outbreak investigations and in FY 2018 
FSIS will focus on further understanding the occurrence, trend and patterns of genotypes of public 
health concern in FSIS regulated products

 FSIS continues to engage with National and International partners to stay at the cutting-edge of 
utilizing WGS technology
 Work with National Antimicrobial Resistance Monitoring System (NARMS) partners (FDA, CDC) to understand 

the occurrence or introduction of antimicrobial resistance genes in pathogens and indicators
 The WGS interagency collaboration Gen-FS will have an operational charter in early FY 2018

 In October 2017 with its Gen-FS and NARMS partners, FSIS will conduct two Public Meetings to seek 
stakeholder input 
 WGS Public Meeting led by FSIS will be held on Oct 26th and 27th

 The focus of the WGS meeting is to understand  the scope, applicability and perception, associated with the application of 
WGS in a regulatory setting

 Reminder: NARMS Public Meeting led by the FDA will be held on Oct 24th and 25th

 Note: In our investigative decision making we utilize WGS findings/interpretations - as a part 
of the totality of available evidence
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Food Safety and Inspection Service
FSIS Update: NARMS – Summary and Future Direction 

Discussion 
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Food Safety and Inspection Service
FSIS Update: NARMS – Summary and Future Direction 

Back-up Slides
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Food Safety and Inspection Service
FSIS Update - NARMS: Multi-Drug Resistance (MDR) in Salmonella 
from Chickens

0 20 40 60 80 100Percent 

MDR – Which antimicrobial drugs are involved?

Azithromycin   < 4%

Ciprofloxacin  < 17%

Trimethoprim/Sulfa < 20%

Streptomycin  >56%

Sulfisoxazole   >66%

Ceftriaxone     >67%

Ampicillin         >76%

Tetracycline    >80%

Extreme Drug Resistance (XDR)  2014-2016

•Two isolates from HACCP (1 Thompson, 1 Kentucky)
•None from Cecal

Critical – FDA Guidance #152 rank
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Food Safety and Inspection Service

FSIS Update - NARMS: Focus on Campylobacter jejuni and 
Campylobacter coli

1

Note: Cecal samples show a much higher percentage of C. coli than C. jejuni which is the 
reverse of what is seen in HACCP samples
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Food Safety and Inspection Service
FSIS Update: NARMS - Application of WGS and Detection of Novel 
Genes

22



Food Safety and Inspection Service
FSIS Update - NARMS: A New FSIS Web Page
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