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The Committee met on October 11, 2009 at the Town and Country Resort and Convention Center, 
San Diego, CA, from 12:30 pm until 5:30 pm.  There were __ members and __ guests present.  The 
meeting was called to order at 12:30 p.m. and members were encouraged to sign-in. Dr. Paula Fedorka 
Cray was the meeting moderator since Dr. McDonough was out of the country and unavailable to conduct 
the meeting.  Dr. Cray gave a brief overview of the Committee and its mission statement, encouraged 
attendees to review the minutes of the 2008 Greensboro meeting, and then welcomed the speakers to 
the forum. 

 
CDC Update on Salmonella in the United States – 

LCDR Casey  Barton Behravesh DVM, DrPH, DACVPM, Outbreak Response Team, Outbreak 
Response and Prevention Branch (proposed), Division of Foodborne, Bacterial and Mycotic Diseases, 
U.S. Centers for Disease Control and Prevention, Atlanta, GA, gave an overview of Salmonella in the 
United States, updated surveillance activities of the PHLIS, FoodNet, and NARMS, and finally covered 
the Salmonella outbreaks for the past year. 

There are greater than 2,500 Salmonella serotypes and each year in the United States, Salmonella 
infections cause an estimated 1.4 million illnesses, 168,000 physician office visits, 15,000 
hospitalizations, and 400 deaths.  She described the National Salmonella Surveillance System (from 
PHLIS the Public Health Laboratory Information System) which was established in 1990 to collect data 
directly from state public health laboratories.  The laboratories report isolation of a reportable pathogen, 
the species and/or serotype, and limited epidemiologic information.  She provided the top Salmonella 
serotypes in the United States for 2008 (see the Appendix) in which Salmonella Typhimurium and S. 
Enteritidis remained the top 2 serotypes.  Annual summaries of human Salmonella isolations may be 
found at http://www.cdc.gov/ncidod/DBMD/phlisdata/salmonella.htm  and 
http://www.cdc.gov/nationalsurveillance/salmonella_surveillance.html  but cover only the time period 
through 2006. 

FoodNet, established in 1996, is the principal foodborne disease component of CDC’s Emerging 
Infections Program.  FoodNet is a collaboration of CDC, USDA, FDA, and 10 participating state health 
departments.  It covers about 15% of the United States population or around 45 million people through 
the active surveillance at greater than 650 clinical laboratories.  Enhanced surveillance of foodborne 
infections as measured in FoodNet sites estimates that the rate of Salmonella has changed the least 
compared to the 1996 to 1998 baseline period versus other common foodborne bacterial infections. The 
rate each year is compared with the baseline developed in 1996-1998. Compared with 1996-1998 period 
there was a 4% decrease (CI: 11% decrease to 4% increase) in Salmonella in 2008 and compared with 
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the previous 3 years there was a 6% increase (CI: 0% to 12% increase), but neither was a significant 
change.  The bottom line is that there is a lack of progress toward decreasing Salmonella. 

The Healthy People 2010 objective is 6.80 cases of Salmonella/100,000 persons; however, the level 
for 2008 was 16.20 cases/100,000 (http://www.cdc.gov/nchs/healthy_people.htm). It was determined that 
7.5% of all Salmonella cases were related to outbreaks in 2008, in contrast to 4.55% in 2005, 7.15% in 
2006, and 6.09% in 2007. The top 10 serotypes from humans in 2008 accounted for 73% of infections 
(see appendix).  She then reported the percent change in the incidence of infection with selected 
Salmonella serotype infections in 2008 compared with the previous 3 years (2005-2007), i.e., S. 
Enteritidis and S. Saintpaul both increased while S. Heidelberg decreased in 2008. 

 
 Dr. Barton Behravesh then gave an overview of the National Antimicrobial Resistance Monitoring 

program or (NARMS) that monitors changes in antimicrobial drug susceptibilities of selected enteric 
bacterial organisms in humans, animals, and retail meats to a panel of antimicrobial drugs important in 
human and animal medicine. The NARMS program consists of three areas or arms: Animal Arm, Human 
Arm, and the Retail Arm.  NARMS results for Salmonella are available since 1996. NARMS started in 14 
sites in 1996 and expanded nationwide in 2003. She then discussed trends in multidrug-resistant 
Salmonella, resistance to clinically important drugs, Fluoroquinolones, Nalidixic acid, Ciprofloxacin, 3rd 
generation cephalosporins, and to Ceftriaxone.  A couple of changes occurred in the 2007 NARMS 
analysis, i.e., there was the switch from non-Typhi (excluding Typhi) to nontyphoidal (excluding Typhi, 
Paratyphi A, B, and C) Salmonella; they also used resistance to >=3 drug classes as one of the major 
categories for multidrug resistance (MDR).  With the switch to nontyphoidal Salmonella, resistance to 
nalidixic acid in more recent years was lower than when they were looking at non-Typhi, so the increase 
in nalidixic acid resistance from 1996 to 2007 was slightly less.  This is explained by the exclusion of 
Paratyphi A, which has very high resistance to nalidixic acid.  Ceftiofur resistance was less affected by 
the switch to nontyphoidal Salmonella in the analysis. NARMS is now counting resistance to CLSI classes 
of drugs rather than to antimicrobial agents because this better quantifies resistance. Resistance to a 
class is defined as resistance to one or more drugs in the class.  For some of the classes, they have more 
than one drug representing the class, so they are not counting several drugs in one class. The  
percentage of nontyphoidal Salmonella resistant to nalidixic acid, by year, 1996-2007 showed that 
although Fluoroquinolone (e.g., ciprofloxacin) resistance was not yet widespread, there was an increase 
in quinolone (e.g., nalidixic acid) resistance along with decreased susceptibility to ciprofloxacin has been 
ongoing since 1996.  The percentage of nontyphoidal Salmonella resistant to ceftiofur has gradually 
increased over the time period as has the percentage of strains with decreased susceptibility to 
ceftriaxone.  Resistance to extended-spectrum cephalosporins appears to be mediated by similar 
mechanisms found in a variety of Salmonella serotypes horizontally transmissible by plasmids. 

 
Next Dr. Barton Behravesh presented an overview of CDC’s OutbreakNet Team.  This team supports 

a national network of epidemiologists and other public health officials who investigate outbreaks of 
foodborne, waterborne, and other enteric illnesses in the United States.  It is a collaboration between 
CDC and U.S. State and local health departments, U.S. Department of Agriculture (USDA), U.S. Food 
and Drug Administration (FDA), and works in close partnership with PulseNet, the national molecular 
subtyping network for foodborne disease surveillance.  This surveillance helps ensure rapid, coordinated 
detection and response to multi-state enteric disease outbreaks and promotes comprehensive outbreak 
surveillance.  The OutbreakNet Team activities regarding salmonellosis include outbreak investigations, 
consulting on local and multistate outbreak investigations (greater than 200 outbreaks and ~10 Epi-Aids a 
year), coordinating multistate outbreak investigations, outbreak surveillance, maintaining a database of 
reported foodborne outbreaks, and analyzing outbreak data for trends.  What can outbreaks tell us about 
control of salmonellosis?  Outbreaks are one of our best sources of information on foods that cause 
foodborne illness.  Individual outbreak investigations can provide insight into the mechanism of 
contamination, potential control measures to prevent future illnesses.  Outbreaks constitute a relatively 
small proportion of all illnesses each year, largely representative of foods causing salmonellosis (1.4 
million illnesses estimated / 35,000 reported/ 3,500 outbreak-related per year). 

Next she discussed   the National Outbreak Reporting System, or NORS, which is an electronic 
reporting system for foodborne and waterborne disease outbreaks, enteric ‘person-to-person’-transmitted 
disease outbreaks (e.g., norovirus outbreaks), that just recently included animal contact associated 
enteric disease outbreaks. This is a web-based system that will provide one online location for reporting 
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these types of outbreaks.  The enhancement to NORS in terms of well-defined data fields, as well as the 
inclusion of additional fields for laboratory data, environmental data, and additional options for factors that 
contributed to the outbreak means that future analyses of outbreak data will be able to provide more 
information about risk factors associated with these types of outbreaks. Additionally, it will allow for 
continued reporting of animal contact associated outbreaks including those associated with animals in 
public settings and sending out a request such as this one will not be necessary in the future. There is a 
guidance document describing how to use the NORS system to report outbreaks, and training was 
available online in early 2009.   

Then information was reported on the Average Weekly Number of Clusters that the CDC Outbreak 
Response Team followed by month and pathogen, from February, 2008 to August, 2009.    Dr. Barton 
Behravesh discussed the applications of outbreak investigations and their role in the control of 
salmonellosis.  Outbreaks are one of our best sources of information on foods that cause foodborne 
illness, i.e., individual outbreak investigations can provide insight into the mechanism of contamination, 
control measures to prevent future illnesses, and also identify gaps in our food safety system.  Though 
outbreaks represent  a relatively small proportion of all illnesses each year, they are  largely 
representative of foods causing salmonellosis, e.g., there are around 1.4 million estimated foodborne 
illnesses each year of which  40,000 are reported;  around  3,500 illnesses are outbreak-related. 

 Information was provided on the number of Salmonellosis outbreaks and outbreak-related illnesses 
reported to CDC, 2006 to 2009. Twenty outbreaks were highlighted and in 12 out of 20 outbreaks a new 
food vehicle was uncovered.  During 1998 to 2005 eggs, poultry, and produce led in numbers of 
salmonellosis outbreaks when analyzing the data by food commodity category of single implicated food. .  
Salmonellosis outbreaks due to poultry were discussed, i.e., these are typically small, are home, 
restaurant or event-based. Cross-contamination by poultry is likely underrepresented in outbreak 
surveillance, e.g., these may be large outbreaks: >100 cases S. Typhimurium in AR associated with 
restaurant sushi contaminated in the kitchen. They can be widespread, and are detected by pulsed field 
gel electrophoresis (PFGE), e.g., S. Typhimurium due to microwaveable chicken, 1998 and 2005, and S. I 
4,5,12:i:- due to poultry containing frozen pot pies, 2007.   

 he outbreak of Salmonella Montevideo infections associated with restaurant chain A—Arizona, 
May - October 2008 was presented:  the entire outbreak’s epicurve focusing on those Salmonella 
Montevideo infections matching the outbreak strain, occurring after May 1, 2008 was presented; the dates 
of illness onset ranged from May 10th through September 2, 2008.  There were 58 case patients in 
Arizona.  Of these 58 noncohort cases in Arizona matching the outbreak strain, 3 were lost to follow up.  
Of the remaining 55, 59% were female with a median age of 36.5 years. Additionally, 96% of case 
patients were residents of Maricopa County, with the remaining 4% residents of neighboring Pinal 
County, but who dined frequently in Maricopa County; 40% of cases reported bloody stools and 35% 
were hospitalized and there were no deaths.   Initial patient interviews showed a predilection for eating at 
Restaurant Chain A.  In total, 67% ate at Restaurant Chain A in the 7 days before illness onset, with 46% 
eating at Location A, 28% eating at Location B, and 15% eating at Location C.  Three percent or one 
person each, ate at Locations D, E, and F, while 3% ate at Restaurant Chain A, but was unable to identify 
the location.  Ten percent were frequent diners of Restaurant Chain A, but they were unsure if they 
consumed a meal there within 7 days of illness onset.  Of the individuals who had eaten at one of the 
restaurants where clustering was noted, in total 63%, or 35 confirmed case patients, ate at Location A, B 
or C in the 7 days before illness onset.    Case patients were asked what items they consumed at 
restaurant Chain A and 43% reported eating grilled chicken,  17% ate pinto beans, 17% ate Spanish rice, 
and 17% ate an item called an ultimate chicken bowl, which contains grilled chicken.  These were the 
items with the highest frequencies and were not that informative on this menu level analysis.  However, 
as restaurant Chain A is a Mexican-style restaurant, many items on the menu contain the same 
ingredients.  Therefore, we did an ingredient level evaluation.  On this analysis, 83% reported eating any 
type of chicken and 69% reported eating cilantro at Restaurant Chain A.  The last part of the investigation 
that was discussed was the environmental investigation that was conducted;   this investigation and the 
epidemiologic investigations occurred concurrently.  However, before I get into the environmental 
investigation, I’d like to give you an idea of how chicken is prepared in the store.  Restaurant Chain A 
serves three different cuts of chicken:  whole chicken, saddle hind chicken, which is where the two legs of 
the chicken remain connected, and chicken breast.  All types of chicken are marinated in the restaurants. 
Marinade is made from a prepackaged concentrate, water, and ice.   However, while fresh marinade is 
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made for both whole chicken and saddle hind chicken, marinade, used previously on whole chicken or 
saddle hind, is used to marinate the chicken breast.  

Over 150 food and environmental samples were taken during the investigation.  These samples were 
collected from multiple Chain A locations, including affected, unaffected, and those locations of unclear 
status.  Samples were taken multiple times over the course of two months, and samples were cultured, 
serotyped and subtyped by ADHS and CDC.  Food and Environmental samples yielding the outbreak 
strain were collected from Location A and Location B.  A timeline showed when samples were collected.  
Samples were collected from other locations, including Location C.  However, none of these yielded the 
outbreak strain.   A sample collected on August 5 from Location A of processed cilantro yielded the 
outbreak strain.  Two different samples of processed cilantro collected on August 13th, yielded the 
outbreak strain from Location B. This cilantro was not from a sealed bag, but rather was chopped by 
kitchen staff.   A sample collected on August 19th of freshly marinated saddle hind chicken yielded the 
outbreak strain from Location B.  A sample collected on August 27th of marinated chicken breast yielded 
the outbreak strain; please remember, this marinade was not fresh, and had been used prior on either 
whole or saddle hind chicken. Finally, on September 8th, a swab of the cutting board used exclusively for 
cooked chicken was collected and subsequently yielded the outbreak strain from Location B.  As a 
reminder, there is no cutting of uncooked chicken and therefore could not have been the result of a mix 
up of raw and cooked chicken cutting boards by the kitchen staff. 

Salmonella Montevideo matching the outbreak strain was not the only salmonella isolated from the 
restaurants.  As would be suspected, different samples of chicken collected on different days from 
different locations yielded Salmonella Kentucky, S. Heidelberg, S. Typhimurium, and S. Uganda.  This is 
not an unexpected finding.  Additionally, the area around the cooked chicken cutting board was tested.  
Three separate samples yielded Salmonella Seftenberg.  There was no increase in illnesses due to these 
other Salmonellas. 

Conclusions about the outbreak revealed that the source of outbreak was likely chicken, i.e., 
contaminated chicken was delivered to many stores multiple times, poor restaurant hygiene resulted in 
cross-contamination of cilantro, undercooked chicken contaminated cutting board. Patrons of the 
restaurants became ill from contaminated cilantro, undercooked chicken, and contaminated cooked 
chicken.  Thus most cases associated with the 3 locations likely were due to unsafe food handling 
practices.  Additionally, undercooked chicken was removed from the grill before completion of the cooking 
process, cut on the cutting board, and contaminated the board.  This then served to contaminate cooked 
chicken cut on this board.   

Produce Outbreaks are on the Rise.  Dr. Barton-Behravesh reported that the proportion of all 
foodborne outbreaks associated with produce has been increasing over the last 30 years, i.e., from < 1% 
to 6% of all outbreaks, and from < 1% to 12% of outbreak associated cases.  Some produce items 
associated with recurrent outbreaks of salmonellosis have been almonds, melons, sprouts, tomatoes. 
 
Outbreak of Salmonella Serotype Saintpaul Infections Associated with Eating Alfalfa Sprouts --- 
United States, 2009.  

http://www.cdc.gov/mmwr/preview/mmwrhtml/mm58e0507a1.htm  (see the appendix) On February 
24, 2009, the Nebraska Department of Health and Human Services identified six isolates of Salmonella 
serotype Saintpaul with collection dates from February 7--14. Salmonella Saintpaul is not a commonly 
detected serotype; during 2008, only three Salmonella Saintpaul isolates were identified in Nebraska. 
This report summarizes the preliminary results of the investigation of this outbreak, which has identified 
228 cases in 13 states and implicated the source as alfalfa sprouts produced at multiple facilities using 
seeds that likely originated from a common grower. On April 26, the Food and Drug Administration (FDA) 
and CDC recommended that consumers not eat raw alfalfa sprouts, including sprout blends containing 
alfalfa sprouts, until further notice. On May 1, FDA alerted sprout growers and retailers that a seed 
supplier was withdrawing voluntarily from the market all lots of alfalfa seeds with a specific three-digit 
prefix. 

 
Multistate Outbreaks of Human Salmonella Infections Associated with Small Turtles – United 
States, 2007 – 2009.   

 Dr. Barton-Behravesh spoke next of the ongoing issues of small turtle salmonellosis.  Salmonellae 
are normal gut flora for most or all reptiles. Humans become infected when they come into contact with 
fecal matter from a colonized reptile, and multiple studies have shown that direct contact is not necessary 
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to acquire Salmonella infection. Compared to other reptiles, turtles are considered especially risky for 
young children. This is because turtles are more likely than other reptiles to be given to young children 
due to their slowness, gentle nature and their perceived ease of care. In contrast to other reptiles, turtles 
are frequently kept in a terrarium with a reservoir of water, which can amplify Salmonella bacteria, and 
which may serve as a source of infection among young children who handle the turtle or come in contact 
with its habitat.  To prevent turtle-associated Salmonella infections, especially in young children, in 1975 
the Food and Drug Administration enacted a federal law that prohibited the sale of turtles under four 
inches in shell length. This federal ban has been estimated to prevent 100,000 turtle-associated 
salmonella infections in children each year. Despite the ban, sales of small turtles still occur in the United 
States.  

From September of 2006 until April of 2007 three multistate Salmonella outbreaks involving 20 people 
occurred due to Salmonella Pomona.  There were also 2  large, multistate outbreaks with >100 illnesses 
each of Salmonella Java (2007-2008) and in 2008 of S. Typhimurium in which the index case had contact 
with a turtle and there was secondary exposure in daycares resulting in 7 ill children (with no turtle 
contact). 

Of the Salmonella Typhimurium Infections during March 13, 2008 – November 4, 2008 
135 cases were reported from 25 states and the District of Columbia.   Cases were predominantly 
reported from the eastern half of the United States.  The state reporting the most cases was 
Pennsylvania, with 25 cases.  The median age of patients in this outbreak was 8 years, with a range from 
< 1 year to 94 years and 51% of the patients were female.  Among patients interviewed with a 
supplemental questionnaire, 38% of patients reported exposure to some kind of reptile. 33% reported 
exposure to turtles, and 11% reported exposure to other kinds of reptiles, such as snakes and lizards.  
Some patients reported contact with both turtles and other types of reptiles. Only 32% of the respondents 
reported knowing about the risk of Salmonella infection associated with exposure to reptiles prior to their 
illness.  As mentioned previously, 16% of the patients were thought to have secondary infection.  75% of 
these patients attended daycare and were associated with 3 different daycare center clusters, all of which 
were in Pennsylvania. Daycare A had 8 cases, daycare B had 2 cases, and daycare C had 2 cases.  
Most of these cases appear to have resulted from person-to-person transmission within the daycare from 
an index case with exposure to a turtle outside of the daycare.  The index case was a different child in 
each of the 3 daycares. Person-to-person transmission within these daycare centers (i.e., secondary 
transmission) was suggested by several factors: no reptiles were located in the daycare centers; each 
index case in the 3 centers reported exposure to a turtle outside of the daycare;  none of the subsequent 
cases reported exposure to turtles or exposure to an ill contact outside of the daycare during the 2 weeks 
preceding illness; and lastly the PFGE patterns of isolates from subsequent patients in each daycare 
matched that of the index case in the daycare.    [2 daycares had the 416 pattern and one daycare had 
the 0006 pattern.]   Only exposure to turtles was statistically significant and 49% of cases versus 20% of 
controls reported exposure to turtles, yielding a matched odds ratio of 16.5 with a 95% confidence interval 
from 2.4-723.2.      Of the eighteen patients reporting exposure to turtles, 94% were exposed to turtles 
with shell lengths < 4 inches.  Of the 11 patients who knew what kind of turtle they were exposed to, 55% 
reported exposure to red-eared sliders, and 69% of the turtles came from street vendors or flea markets.  
These venues are an important source of illegal turtle sales.  The results of the environmental 
investigation revealed that six water samples obtained from turtles owned by cases were cultured and 
that 3 were positive.  In each case, the PFGE pattern of the positive sample matched that of the 
corresponding human case. Both PFGE patterns in the outbreak strain were represented in the positive 
samples. 

From 1975, when the federal ban was enacted, to 2006, no large turtle-associated Salmonella 
outbreaks were reported in the US.  Now, however, this is the third multistate Salmonella outbreak in the 
last three years that has been associated with exposure to turtles.  Reasons for this increase may include 
improved detection of multistate outbreaks through PulseNet, and increased pet turtle ownership in the 
United States.  Public knowledge of the risk of Salmonella infection with exposure to turtles and other 
reptiles is low, ranging from 21% to 32% in the last 2 outbreaks.  A high proportion of patients in these 
outbreaks are young children, who also may be at greater risk for serious morbidity. 

Many of the small turtles associated with these outbreaks continue to be sold illegally, especially 
through street vendors and flea markets.  The transient and easily re-locatable nature of these sources 
makes enforcement of the federal ban difficult.   
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Current recommendations to prevent turtle and other reptile-associated Salmonella infections have 
been made by CDC, FDA, and other public health partners.  Turtles should not be kept as pets and 
should be removed from households containing elderly or immunocompromised persons or children aged 
< 5 years, due to their increased susceptibility to infection.  For similar reasons, turtles should not be kept 
in daycare centers.  If pet turtles or other reptiles are kept in a household, owners should follow good 
hygiene and food safety practices.  These include keeping turtles away from high risk individuals and 
from food preparation areas. Household members should wash their hands after any contact with turtles 
or the turtle habitats, and should routinely disinfect all surfaces coming into contact with them. Based on 
recent outbreaks, the CDC also has the following recommendations:  more should be done to evaluate 
and improve education efforts to prevent turtle-associated Salmonella infection, such as more effective 
methods of reaching the target audience;  physicians, especially pediatricians, should incorporate 
education about reptile-associated salmonellosis into routine health visits;  state and local jurisdictions 
should consider enacting regulations against the sales of small turtles, such as those that led to the 
recent convictions in Illinois and Florida, to augment the current federal ban. 

 
Nuts Over Salmonella: Multistate Outbreak of Salmonella Typhimurium Infections Associated with 
Peanut Butter and Peanut Butter-Containing Products — United States, 2008–2009.  

(http://www.cdc.gov/mmwr/preview/mmwrhtml/mm58e0129a1.htm)  (see MMWR paper in the 
appendix).  Dr. Barton-Behravesh next provided an update on the peanut butter associated outbreaks 
from the past year.  First an overview of outbreak investigation was given. Past practices of outbreak 
investigations versus present methods were compared, e.g., in the past food distribution was mostly 
localized; local outbreaks having large numbers of ill people occurred; they were identified by affected 
group, and improper food handling in a single restaurant or event was usually the cause, plus  control 
measures were locally applied;  in contrast,  now food products are more widely distributed; many 
affected communities are involved with few cases; PulseNet detects and connects dispersed cases; 
communication, coordination  are critical; usually industrial contamination of foods has occurred, and 
large-scale control measures need to be implemented.  Dr. Barton-Behravesh also explained in detail 
how the outbreak was investigated, including the generation of hypotheses that were tested. 

Some of the research questions that developed included how long Salmonella can survive in peanut 
butter and peanut-containing products?   What temperatures are required to kill Salmonella in different 
peanut butter-containing products? What is the best way to determine if peanuts have been sufficiently 
heated to kill salmonella during the roasting process?  Other questions raised by the investigation were 
how we can 

decrease the time to get subtyping results? Decrease time to identify hypothesis, especially in 
ingredient-driven outbreaks? Conduct large multistate case-control studies without relying on hundreds of 
volunteers? and Communicate health risks effectively in outbreaks involving many food products? 

 
On November 25, 2008, an epidemiologic assessment began of a growing cluster of Salmonella 

serotype Typhimurium isolates that shared the same pulsed-field gel electrophoresis (PFGE) pattern in 
PulseNet.  As of January 28, 2009, 529 persons from 43 states and one person from Canada had been 
reported infected with the outbreak strain. This report is an interim summary of results from ongoing 
epidemiologic studies and recall and control activities by CDC, the Food and Drug Administration (FDA), 
and state and local public health agencies. Confirmed, reported onset of illness dates have ranged from 
September 1, 2008, to January 16, 2009. A total of 116 patients were reported hospitalized, and the 
infection might have contributed to eight deaths. Sequential case-control studies have indicated 
significant associations between illness and consumption of any peanut butter (matched odds ratio [mOR] 
= 2.53), and specific brands of prepackaged peanut butter crackers (mOR = 12.25), but no association 
with national brand jarred peanut butter sold in grocery stores. Epidemiologic and laboratory findings 
indicate that peanut butter and peanut paste produced at one plant are the source of the outbreak. These 
products also are ingredients in many foods produced and distributed by other companies. This outbreak 
highlights the complexities of "ingredient-driven" outbreaks and the importance of rapid outbreak 
detection and investigation. Consumers are advised to discard and not eat products that have been 
recalled.   

In conclusion, a large multistate Salmonella Typhimurium outbreak caused by contaminated 
institutional peanut butter and peanut paste used in food products resulted in one of the largest food 
recalls ever in the United States. This was a complex, “ingredient-driven” outbreak. When the outbreak 
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was first detected, the source was not immediately apparent since products were distributed through 
multiple channels and consumed in various settings. But the rapid investigation of small, local clusters, 
and tracebacks, such as the Minnesota investigation, provided critical clues to solving this large and 
dispersed multistate outbreak. In addition, collaboration and information sharing among local, state and 
federal partners facilitated rapid public health actions.  Even after a source was identified, on-going 
interviews of new patients were crucial to detect other contaminated products. For example, continued 
case-patient interviews by the Colorado Department of Health led to the discovery of contaminated in-
store ground peanut butter, and the traceback revealed contamination at the PCA Texas facility.  
However, such investigations are intense, and can rapidly drain resources. Therefore, enhancing capacity 
at the state, local, and federal levels could make outbreak detection and investigations even faster. This 
may include enhancing Salmonella serotyping and molecular subtyping laboratory capacities. Finally, 
illnesses could continue to occur if recalled peanut-butter containing products are consumed.  Since 
products have long shelf lives up to one year, they may still be in households, so consumers should 
check for recalled products and discard them.  Finally, this outbreak also highlighted important policy 
considerations for prevention of future outbreaks. For food processing companies, policies should be 
considered for general food safety practices, quality control and product testing to verify that these food 
safety practices are being carried out, and policies detailing follow-up actions to be taken when product 
sampling identifies a food safety problem.  Food safety regulators should consider policies detailing the 
frequency and depth of recommended food company inspections, and requiring specific good 
manufacturing practices for food companies.  During this high profile outbreak there were many media 
stories in the national press.  As apparent in the headlines, this outbreak was instrumental in refocusing 
national attention on food safety. 

 
NAHMS Studies Update: Salmonella. 

Dr. David A. Dargatz presented the USDA: APHIS: VS’s Centers for Epidemiology and Animal Health 
(CEAH) update for this year.  Recent NAHMS studies involved (1.) the Beef 2007-08 Study 
encompassing 24 states during Oct 2007 – Aug 2008 and provided descriptive information on prevalence 
of Salmonella isolates from beef cows; and (2.) the Dairy 2007 Study from 17 states during Jan 2007 – 
Aug 2007; the Dairy Study sought to compare bulk milk samples and environmental samples for 
Salmonella using PCR; it provided a comparison of Salmonella data from 3 NAHMS dairy studies. 

NAHMS Beef 2007-08 Study included 187 herds and obtained up to 40 samples per herd.  Fresh 
fecal pats from cows were shipped overnight for culture for Salmonella. Salmonella isolates were then 
serotyped, antimicrobial susceptibility testing was performed by the broth micro-dilution method using 
FDA’s NARMS panel. 

 
Salmonella Results NAHMS Beef 2007-2008 Study 

Salmonella Results  Beef 2007‐08 

% Ops Pos  9.2 

% Samples Pos  0.5 

% Pan Susceptible  100 

% Resistant to 1 
Antimicrobial 

0 

% Resistant to 2+ 
Antimicrobials 

0 

 
 
 

Salmonella Susceptibility testing NAHMS Beef 2007-2008 versus NAHMS Beef 1997 Study 
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Salmonella 
Results 

Beef 2007-08 Beef ‘97 

% Ops Pos 9.2 11.2 

% Samples Pos 0.5 1.4 

% Pan 
Susceptible 

100 87.2 

% Resistant to 1 
Antimicrobial 

0 12.8 

% Resistant to 
2+ Antimicrobials 

0 11.5 

 
Salmonella serotypes from NAHMS Beef 2007-2008 Study 

Serotype  Number 
Isolates  

Pct.  Number 
Operations  

Pct.  

Braenderup  2  5.9  2  12.5  

Meleagridis  2  5.9  1  6.3  

Montevideo  6  17.6  2  12.5  

Newport  2  5.9  2  12.5  

I 3,10:-:1,w  2  5.9  1  6.3  

I 6,7:k:-  3  8.8  1  6.3  

All others*  17  50.0  13  81.3  

 
NAHMS Dairy 2007 Study.  Samples were collected between February and August 2007 from dairy 

operations in 17 states. Previous reports provided information on the comparison of individual animal, 
pools of individual animal, and environmental samples from dairy operations.  The objective of NAHMS 
Dairy 2007 was to compare environmental fecal (culture), bulk tank milk samples (PCR) and milk filter 
samples (PCR) in determining herd Salmonella infection status. 

Bulk Milk (BTM) and Filter Samples. A single bulk tank milk sample and filter sample were collected 
from 517 operations; samples were shipped overnight on ice to the Environmental Microbial and Food 
Safety Laboratory, USDA-ARS, Beltsville, MD. RT-PCR used to detect Salmonella. 

Environmental Samples. Six composite environmental samples were collected on a subset of 
operations; samples were shipped overnight on ice to the Bacterial Epidemiology and Antimicrobial 
Resistance Research Unit, USDA-ARS, Athens, GA. Culture used to detect Salmonella in the samples. 

The results showed that 10.8% of operations had Salmonella detected in BTM; 24.7% of operations 
had Salmonella detected in filters; 28.1% of operations had Salmonella detected in milk or filters. The 
Salmonella prevalence increased as herd size increased and there were no regional differences 
recognized. 

The NAHMS Dairy 2007 Study showed that milk filters are a more sensitive sample for detection of 
Salmonella in the herd than bulk tank milk when using PCR; a combination of milk filters and 
environmental sampling appears to be the most sensitive herd level sampling methods. 
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Study 

Positive for Salmonella / Total Sampled 

Operations Cows 

Dairy 1996 18/90 (20.0 percent) 194/3,585 (5.4 percent) 

Dairy 2002 30/97 (30.9 percent) 259/3,645 (7.1 percent) 

Dairy 2007 48/121 (39.7 percent) 523/3,804 (13.8 percent) 

 

USDA Agriculture Research Service (ARS) Salmonella Food Safety Research. Dr. Paula J. 
Fedorka-Cray, USDA-ARS-BEAR, provided an update on ARS research projects.   Food Safety falls 
under Goal 4 of the Agency Strategic Plan: Enhance Protection and Safety of the Nation’s Agriculture and 
Food Supply.   National Program 108 (NP108) Outputs state that they are to provide (a.) science-based 
knowledge to provide safe production, storage, processing, and handling of plant and animal products; to 
detect and control of toxin-producing and/or pathogenic bacteria and fungi, parasites, chemical 
contaminants, mycotoxins, and plant toxins; and (b.) to assist regulatory agencies and the food industry in 
reducing the incidence of foodborne illnesses.   The Program Mission of ARS is to provide through 
scientific research, the means to ensure that the food supply is safe and secure for consumers and that 
food and feed meet foreign and domestic regulatory requirements. Food safety research seeks ways to 
assess, control or eliminate potentially harmful food contaminants, including both introduced and naturally 
occurring pathogenic bacteria, viruses and parasites, toxins and non-biological-based chemical 
contaminants, mycotoxins and plant toxins. Since food safety and food security are global issues, our 
research program involves both national and international collaborations through formal and informal 
partnerships. ARS’s accomplishments and outcomes are utilized in national and international strategies 
delivering research results to regulatory agencies, commodity organizations and consumers.  ARS’s 
Vision Statement is to increase public health through the development of technologies which protect food 
from pathogens, toxins, and chemical contamination during production, processing, and preparation; thus 
increasing the safety of the food supply.   

ARS project locations by state were outlined: Chin-Yi Chen, Eastern Regional Research Center 
(ERRC), and Wyndmoor, PA characterizes plasmids in multi-antibiotic resistant Salmonella strains.  
JoAnn VanKessel, BRC, Beltsville, MD studies the incidence and ecology of zoonotic bacterial pathogens 
in dairy production systems, to evaluate and develop on-farm control strategies that will minimize 
pathogen infection of the herd, maintenance in the environment, and subsequent contamination of the 
bulk milk.  Jonathan Frye, RRC, Athens, GA uses antibiotic resistance data obtained from the 
Collaboration on Animal Health and Food Safety Epidemiology (CAHFSE) and the National Antimicrobial 
Resistance Monitoring System - Enteric Bacteria (NARMS) programs and poultry studies to identify 
sources, reservoirs and amplifiers of resistant food borne and commensal bacteria, as well as the path of 
dissemination of these resistant bacteria in food producing animals and poultry. Results may be used for 
risk assessment and in developing mitigation strategies; maps the spread of antimicrobial resistance 
throughout the US using molecular epidemiology and population genetic studies of antimicrobial resistant 
bacterial isolates, including participation in USDA VetNet, and analyzes and differentiates antimicrobial 
resistance mechanisms, both phenotypically and genotypically, and rapidly identify resistant strains.  He 
studies Ceftiofur resistance in Salmonella animal isolates (1999-2003, n=34,411); looked closely at b-
lactam resistance in cattle slaughter isolates (2000-2004, n=3,984). He also uses Salmonella genomics 
for among other things rapid typing of Salmonella; also uses microarray technology to study antimicrobial 
resistance in Salmonella. His laboratory identified cattle diagnostic isolates as the predominant source of 
resistant Salmonella; that resistance rose from 4% to 19% over 1999-2003; that 76% of S. Newport were 
resistant and comprised 36% of the total; that resistance was due to a blaCMY-2 gene on an MDR-AmpC 
plasmid; that S. Newport was the dominant resistant serotype, and that resistance in the US was due to a 
blaCMY-2 gene encoded on a conjugal MDR plasmid.  In looking at Salmonella isolates from slaughter 
samples (none diagnostic) he found that when  97 isolates with ceftriaxone MIC > 32 µg/ml were tested 
for ESBLs No isolates had the ESBL phenotype, no ESBL genes (TEM, SHV, and CTX-M) were 
detected, 93/97 isolates had the blaCMY-2 gene,  the majority were clones of S. Newport (58) and S. 
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Agona (14); ESBLs are a major concern, but US cattle had no ESBLs detected; resistance was due to the 
blaCMY-2 gene on an MDR plasmid.   Shawn M. D. Bearson, Pre-harvest Food Safety & Enteric 
Diseases, National Animal Disease Center (NADC) Ames, IA investigates the molecular basis for swine 
resistance to Salmonella colonization by characterizing the immunologic aspects of infection; in order to 
identify genes and genetic polymorphisms that are associated with Salmonella shedding, they selected 
infection-response porcine genes to search for genetic variation in various pig populations;  they identified 
28 Single Nucleotide Polymorphisms (SNPs) in pig genes that respond to Salmonella infection, and 
several of these SNPs are associated with Salmonella shedding. The impact of his research has linked 
specific swine genes and genetic polymorphisms with the porcine response to Salmonella infection and 
shedding, thereby providing potential targets for diagnostic testing, biotherapeutics, and the identification 
of Salmonella-resistant lines of pigs. 

Food Safety research in ARS can be located on the internet at 
http://ars.usda.gov/research/programs/programs.htm?NP_CODE=108  where a list of Projects within the 
National Program can be found divided by research type, location. Also the National Program Annual 
Reports, the 5 Year National Program Report (2000-2005), and the 5 Year National Program Action Plan 
(2006-2010) may be found. 
 

USDA/FSIS Salmonella Initiatives for Meat, Poultry, and Processed Egg Products.  Daniel L. 
Engeljohn, Ph.D. presented new information on the Presidents new Food Safety Working Group (FSWG).  
The FSWG is chaired by the Secretaries of HHS and USDA and has 3 principles guiding its scope of 
work, i.e., preventing harm to consumers is their first priority, effective food safety inspections and 
enforcement depend upon getting good data and analysis, and outbreaks of foodborne illness should be 
identified quickly and stopped. In its aim to deliver results the FSWG seeks to prevent Salmonella 
contamination, to reduce the threat of E. coli O157:H7, to build a national traceback and response 
system, and to improve its organization of Federal food safety responsibilities. 

Biological food safety hazards, i.e., primary pathogens plus emerging pathogens with special 
emphasis on serotype, remain issues of public health concern. Controls are assessed through the 
expansion of verification testing programs. Salmonella, for example, has the issues of multi-drug resistant 
types, with concerns for the ongoing problem of  Salmonella Enteritidis; with the linkage of Salmonella to 
human illness; there have been three food  recalls in 2009: in February - poultry contaminated with 
peanut product, in July - ground beef and S. Typhimurium DT104; and in August - ground beef and S. 
Newport. 

The Initiatives in 2010 will encompass policies designed to force continued Salmonella reduction 
across all classes of raw products; pre-harvest controls are viewed as essential to an effective food safety 
system; and  FSIS policies will be designed to encourage slaughter establishments, plus egg 
handling/processing plants to know, interact with, and select qualified suppliers, e.g., FSIS will target 
inspection resources more frequently and see that they are intensified in establishments that don’t have 
effective controls to limit food safety hazards. 

Projects already underway include 1.) end-of-set letters at the completion of a Salmonella full sample 
set (Campylobacter will be same approach); this will identify the percent positive rate comparison to 
others in a class, and context will be provided regarding average number of serotypes linked to common 
human illness; 2.) S. Enteritidis as a special target due to the persistent increase in percent positive rate 
in broilers, and  3.) the PHRS (public health ranking system) will target resources if human illness is 
associated with Salmonella. 

Baselines. Performance standards have already been drafted for beef trim, broiler carcasses, and 
turkey carcasses; standards are underway for hog carcasses (pre-evisceration; post chill), and poultry 
parts (post carcass fabrication); and standards are planned for Beef carcasses (pre-evisceration; post 
chill).  Quarterly prevalence studies for all classes of products are also planned. 

Other issues of concern for FSIS are about potentially missing the diversity of Salmonella serotypes 
due to FSIS lab methodology (i.e., one distinct colony per plate); concern about a laboratory 
bacteriological medium selecting for certain serotypes (e.g., Newport); concern about international 
restrictions on antimicrobial use post-harvest (i.e., chlorine); concern for ground product’s high percent 
Salmonella positive rate; concern for small plants’ high percent positive rate; and concern for non ready to 
eat ( NRTE) stuffed poultry that appears ready to eat (RTE). 

 
National Pork Board Update.   

10 
 

http://ars.usda.gov/research/programs/programs.htm?NP_CODE=108


Dr. Steve Larson discussed the ongoing activities of the pork industry. In the research realm he talked 
about identification methods to enumerate Salmonella; learning more about Salmonella serotypes in pork; 
disease interventions that must be consistent, cost-effective and applicable, and that have an impact on 
multi-drug resistance (MDR); risk assessment activities; the relationship from Farm to Fork; issues in the 
lairage areas, and lastly the phenomenon of stress and its effect on salmonellosis.  Antimicrobial 
resistance issues involve concerns for the impact of treatments in swine operations on the development 
of resistance in bacteria; concern for mechanisms involved in antimicrobial resistance, dissemination of 
resistance, the need for mitigation strategies from Farm to Fork. In the realm of metagenomics there are 
issues of what happens in the swine intestinal tract when animals are given antibiotics? What about 
genetic transfer of resistance; the intestinal tract immune response, and the question of the effects of 
antibiotic treatment on pathogens versus commensals in the gut? 

He then commented on a systematic review of literature on Salmonella spp. in the pork production 
chain from “slaughter to cooler” written by A O’Connor. James McKean, and Jim Dickson from Iowa State 
University, Ames, Iowa.  Their task was to assess the points of introduction and amplification of 
Salmonella spp. from slaughter to cooler in the swine industry. From the scientific literature available in 
2007 they included studies in which the same cohort of pigs or pigs on the same day were tested; they 
measured Salmonella spp. at more than one point of the food chain; there were no quality criteria, and 
there was no exclusion because of non-random selection or based on particular culture methods.  Data 
were extracted from the studies such that all studies were treated as unique, i.e., no pooled data, they 
extracted the plant processing information and the culture methodology.  They then arranged all 
outcomes to be described as after a processing point, i.e., stun, bleed, kill, scald, dehair, singe, polish, 
bung removal, evisceration, split, stamp, final wash, immediately after chill and 18-24 hours after chilling. 
They also were sure to consult with other experts when location of sampling was unclear.  Their data 
summarization included descriptive information about the prevalence at each time point thus ignoring 
with-in study issues; it was a point-to-point comparison.  All in all they included 5116 citations from the 
scientific literature.  Results provided empirical evidence that Salmonella spp. prevalence on the carcass 
decrease as the carcass moves toward the cooler.  Salmonella reduction is a team approach from Farm 
to Fork.  Carcass testing shows a low prevalence such that only 2- 3% are positive across all 
establishments. 

 
 

NVSL National Salmonella serotype Report – Salmonella Serotypes, 2008-2009. 
Matt Erdman, DVM, PhD, Diagnostic Bacteriology Laboratory, National Veterinary Services 

Laboratories, USDA, APHIS, VS, Ames, IA 
Dr. Erdman presented the USDA Salmonella serotype report to the committee. He provided a few 

general informational updates to the committee first, i.e., the serotyping backlog at NVSL has been 
eliminated with the average turnaround time now being 7 days.  Also, changes to the VS Form 10-3 
submission form are coming; there is a new laboratory reporting system and nomenclature changes, e.g., 
Typhimurium var Copenhagen is now Typhimurium var 5.  When submitting isolates to NVSL isolates 
must be submitted on a minimum of 3 mL of Nutrient or Trypticase Soy agar in a screw cap tube.  
Common mistakes in submission are submitting isolates on biochemicals slants and submitting on agar 
plates.  

Serotyping Summary. (see Tables in the Appendix) The numbers of submissions are similar to last 
year’s numbers.  Those serotypes that have clinical roles which are undefined or listed as research are 
excluded from additional data. He encouraged all submitters to carefully fill out the VS 10-3 form so that 
future data can be accurately represented.  

The most common serotypes overall are listed for the years 2005 to 2008; for 2008 S. Heidelberg and 
S. Cerro both increased in frequency and S. Typhimurium 5- decreased.   

Cattle submissions from both clinical and non-clinical settings declined in 2008.  The 5 most common 
cattle clinical and non-clinical serotypes are listed in the Appendix for 2005 to 2008; S. Cerro and S. 
Montevideo both increased in frequency in clinical cases from cattle, while S. Typhimurium declined. 

Clinical swine submissions showed a slight increase in 2008 while non-clinical submissions declined. 
The serotypes for swine are also shown in the Appendix. The serotype distribution for clinical disease in 
swine remained the same in 2008 as for 2007. 

Non-clinical chicken submissions rose in 2008 while clinical submissions remained very low.  A 
decline was noted in submissions from non-clinical turkey sources and turkey clinical submissions 
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remained again very low in 2008.  Both the chicken and turkey serotype data are presented in the 
Appendix. 

Equine submissions showed a slight increase in 2008 from all sources, while dog and cat 
submissions exhibited a dramatic rise in 2008. S. Typhimurium was found in highest frequency in horses 
while S. Newport was highest in dogs and cats (see Appendix). 

Phage Typing.  The numbers of S. Enteritidis isolates phage typed increased while S. Typhimurium 
numbers declined in 2008 (Appendix).  SE Phage types (PT) 8, 13, 23, 13a, and 22 were common with 
increases seen in 23 and 22 during that time period while a decline in 13a was noted.  S. Typhimurium 
PT’s listed were DT104b (increased in 2008), DT104 (decreased), RDNC (increased), U302 (decreased), 
and DT94 (increased).    

 
Molecular Serotyping.  Work has been ongoing in the development of the Bioplex assay in 

conjunction with CDC as a new method to serotype Salmonellae.  In 2009 NVSL tested 350 isolates, 
focusing on “O” antigens only; 93% of the Bioplex results matched those from conventional Salmonella 
serotyping, 6% generated no result, and 1% did not match conventional serotyping.  The analysis of this 
joint effort is still in progress. 

 
Pulsed-Field Gel Electrophoresis (PFGE). PFGE at NVSL this year was conducted on 200 Diagnostic 

isolates and approximately 175 isolates were submitted to the CDC/PulseNet.  So far 500 diagnostic 
isolates have been sent the VetNet program thus adding new PFGE patterns to the national database 
(Dr. Paula Cray); in addition VetNet has determined antimicrobial susceptibilities of the isolates.  Another 
VetNet project was comparing PFGE predicted serotype to conventional serotyping. 

 
In early 2010 there will be a National Poultry Improvement Plan (NPIP) Salmonella Group D 

Proficiency Test offered. 
 
Human Salmonellosis Linked to Contact with Live Poultry From Mail-Order Hatcheries 

Follow Up to a Success Story in Implementing Interventions. Dr. Casey Barton-Behravesh presented an 
update to an earlier committee report on mail-order hatcheries linked to human salmonellosis. She 
reviewed the Mail Order Hatchery Industry and the “Summer of Chicks” including recent outbreaks of 
recurring outbreaks of human Salmonella Montevideo infection linked to Hatchery A, the interventions at 
Hatchery A and their positive effect on human cases.  In the USA today an estimated 20 mail-order 
hatcheries supply baby birds; over 50 million chicks are sold annually in USA and any one hatchery may 
supply birds to customers in several states. Business is booming due to the increased demand of the 
backyard hobbyist, the urban chicken phenomenon; baby poultry are sold at feed stores, ordered through 
the mail, and sold over the internet.   Contact with live poultry as the source of human Salmonella 
infections has resulted in over 25 outbreaks since 1950s.  Young children get baby chicks as pets and 
there is often a seasonal pattern apparent i.e., the peak season for live poultry sales is March-May, 
though sales occur year round. Cases may occur in daycare centers; there may be involvement of 
backyard flocks.  The serotypes usually involved are S. Montevideo and S. Typhimurium.  Birds do 
appear healthy.  Recent outbreaks have involved S. Montevideo, S. Johannesburg, S. Thompson, and S. 
Typhimurium.  Feed stores are aware of risks, but few warn customers. They have shown that 
interventions at some hatcheries appear to be successful in reducing human illnesses.  Also State and 
local health departments should consider educational messages targeted at feed stores and the public; 
CDC requests states to use a poultry specific questionnaire in their investigations. However, interventions 
are only aids to an eradication program but are not a substitute for a sound biosecurity program. 

 
Although many stores are aware that poultry can cause Salmonella, only some state that they warn 

customers.  Public Education: All persons should wash their hands with soap and warm water for at least 
20 seconds after touching live poultry or surfaces in contact with live poultry; live poultry should not be 
kept in facilities with children aged <5 years; children aged <5 years should not be allowed to have direct 
contact with live poultry; chicks and other live poultry should not be given as gifts to young children; live 
poultry should be kept separate from areas where food and drinks are prepared or consumed; all 
surfaces that come into contact with live poultry (e.g., hands, floors, tables, rugs, shipment boxes, dust, 
and chicken enclosures) might be contaminated with Salmonella.  Recommendations for Feed Stores: 
Provide educational material for customers; warning signs and hand-washing stations should  be by 
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displayed poultry; there should be chick days for order only purchase; keep poultry in back of store to limit 
customer access; display poultry in covered or glass tanks out of reach of children; follow the advice in 
the 2009 Compendium of Measures to Prevent Diseases Associated with Animals in Public Settings  

(http://www.cdc.gov/mmwR/PDF/rr/rr5805.pdf ).  
 
The most recent multistate outbreak of Salmonella Typhimurium infections associated with live 

poultry occurred this past summer (2009) from a mail-order hatchery; 139 indistinguishable PFGE isolates 
from 21 states were discerned. The median age of cases was 12 years (range 0-70 years); there were 64 
case-patients in PA and NY with a 73% MLVA match suggesting a focal outbreak in NE.  Case-patients 
were significantly more likely to have had contact with live poultry, contact with chicks, have visited a feed 
store and visited a National Feed Store Chain X.  It was learned that 60% received no information on 
risks from the feed store of purchase. Many birds kept inside the home.  Poultry were traced to a common 
hatchery, Hatchery C.   

 
 

National Poultry Improvement Plan 2009 Update. 
Andrew R. Rhorer provided an overview of the progress for the NPIP program (see Appendix for the full 
report). The Salmonella Pullorum and Salmonella Gallinarum eradication program began in 1935. 
Pullorum Typhoid Status: in the calendar Year 2008, there was one isolation/outbreak of Salmonella 
Pullorum reported to the Poultry Improvement staff.  There were no isolations/outbreaks of Salmonella 
Pullorum reported during Calendar Year 2009 from January to October 1, 2009.  There have been no 
isolations of Salmonella Gallinarum since 1987 in any type poultry. 

Salmonella Enteritidis cases were presented for egg-type breeding positive flocks, and the phage 
types were listed for 1989 to 2009; there were no isolations of S. Enteritidis made in any egg-type 
breeding flock in 2009.  Participants from 48 official State agencies are part of the NPIP as are 130 
authorized laboratories. 

Provisions for the NPIP are found in the Code of Federal Regulations 9CFR 145, 146, 147 and 56.  
The General Conference Committee is the Secretary’s of Agriculture’s Official Advisory Committee on 
Poultry Health-Steering Committee. NPIP participating hatcheries include 283 Egg and Meat Type 
Hatcheries, 49 Turkey Hatcheries, and 721 Waterfowl, Exhibition Poultry and Game Birds Hatcheries. 

 
Committee Business\ 

Due to the severe restrictions on travel this year, travel to the USAHA Annual Meeting in San Diego, 
CA was hampered.  As a result the Committee did not have significant numbers of members present to 
conduct a business meeting.  There were no resolutions presented or other matters brought before the 
committee membership. 
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PHLIS: 10 Most Frequently Reported Human Salmonella Serotypes, 2008 

Dr. Casey Barton Behravesh 
Ra

nk 
Serotype Number of isolates Percent 

1 Enteritidis 4593 14.9 

2 Typhimurium* 4093 13.2 

3 Newport 2432 7.9 

4 Saintpaul 1407 4.6 

5 Javiana  1207 3.9 

6 Heidelberg 753 2.4 

7 Montevideo 625 2.0 

8 I 4,[5],12:i:- 573 1.9 

9 Muenchen  478 1.5 

10 Oranienburg 431 1.4 

 Subtotal 16592 53.7 

 Other 6880 22.3 

 Unknown 6019 19.5 

 Partially serotyped 1335 4.3 

 Rough, mucoid, and/or 
nonmotile 

76 0.2 

 Total 30,902 100 

*Typhimurium includes var 5- (Formerly var. Copehagen) 

14 
 



 

Number and incidence* of top 10 Salmonella serotypes
†
 in 2008 - Foodborne Diseases Active 

Surveillance Network, United States (Dr. Casey Barton Behravesh) 

Rank  Salmonella serotype  Number of cases  Incidence per 100,000 
persons  

1  Enteritidis  1,356 2.95  

2  Typhimurium  1,077 2.34  

3  Newport  681 1.48  

4  Javiana  423 0.92  

5  Saintpaul  403 0.88  

6  I 4,[5],12:i:-  269 0.59  

7  Muenchen  213 0.46  

8  Heidelberg  198 0.43  

9  Montevideo  194 0.42  

10  Braenderup 108 0.24  

* Per 100,000 persons  

† 
Among 6750 Salmonella isolates that were fully serotyped  

10 serotypes account for 73% of infections 
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 Some Recent Large US Multi-State Outbreaks of Foodborne Infections 2006-2009 (n=20). “*” 
indicates a new food vehicle was discovered. (Dr. Casey Barton-Behravesh, CDC) 

 
 2006 - E. coli O157 and bagged spinach* 
 2006 - E. coli O157 and shredded lettuce (restaurant chain A) 
 2006 - E. coli O157 and shredded lettuce (restaurant chain B) 
 2006 - Botulism and commercial pasteurized carrot juice* 
 2006 - Salmonella and fresh tomatoes 
 2007 - E. coli O157 and frozen pizza 
 2007 - Salmonella and peanut butter* 
 2007 - Salmonella and a vegetarian snack food* 
 2007 - Salmonella and dry dog food* 
 2007 - Salmonella and microwaveable pot pies* 
 2007 - Salmonella and dry puffed breakfast cereal* 
 2007 - E. coli O157 and ground beef 
 2007 - Botulism and canned chili sauce* 
 2008 - Salmonella and cantaloupe 
 2008 - E. coli O157 and ground beef  
 2008 - Salmonella and fresh produce items* 
 2009 - Salmonella and peanut butter containing foods* 
 2009 - Salmonella and imported white and black pepper* 
 2009 - Salmonella and alfalfa sprouts 
  2009 – E. coli O157 and prepackaged cookie dough* 
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OUTBREAK OF SALMONELLA SEROTYPE SAINTPAUL INFECTIONS ASSOCIATED WITH EATING 
ALFALFA SPROUTS --- UNITED STATES, 2009 

 
On February 24, 2009, the Nebraska Department of Health and Human Services identified six 

isolates of Salmonella serotype Saintpaul with collection dates from February 7--14. Salmonella Saintpaul 
is not a commonly detected serotype; during 2008, only three Salmonella Saintpaul isolates were 
identified in Nebraska. This report summarizes the preliminary results of the investigation of this outbreak, 
which has identified 228 cases in 13 states and implicated the source as alfalfa sprouts produced at 
multiple facilities using seeds that likely originated from a common grower. On April 26, the Food and 
Drug Administration (FDA) and CDC recommended that consumers not eat raw alfalfa sprouts, including 
sprout blends containing alfalfa sprouts, until further notice. On May 1, FDA alerted sprout growers and 
retailers that a seed supplier was withdrawing voluntarily from the market all lots of alfalfa seeds with a 
specific three-digit prefix. 

 
Initial Outbreak Investigation  

For this investigation, a case was defined as illness in a person whose stool culture on or after 
February 1, 2009, yielded Salmonella Saintpaul with the outbreak strain pulsed-field gel electrophoresis 
(PFGE) patterns (XbaI JN6X01.0072, JN6X01.0252, JN6X01.0340, JN6X01.0709, JN6X01.0712, 
JN6X01.0718, or JN6X01.0719). During January 1, 2008 to January 31, 2009, only four cases of the 
outbreak strain of Salmonella Saintpaul were identified by PulseNet.* 

After a nationwide notice was sent February 26 to state public health officials about a cluster of cases 
of Salmonella Saintpaul infection among Nebraska residents; additional cases were reported from Iowa, 
Kansas, Minnesota, Missouri, and South Dakota. Interviews showed that five of 14 Nebraska patients 
patronized a common restaurant chain (chain A) and that nine had recently eaten alfalfa sprouts. Among 
the first seven Iowa case-patients interviewed, one had eaten at restaurant chain A, and six had eaten 
alfalfa sprouts. Alfalfa sprouts was the most common food item reported. 

To determine if a particular food item or restaurant was associated with this outbreak, health officials 
in Nebraska and Iowa conducted a case-control study. They attempted to identify two controls for each 
case; a well spouse or partner of the case-patient, and a well friend or colleague of the same sex and 
similar age as the case-patient. Food consumption histories, including restaurants patronized, were 
collected from case-patients for the 10 days before symptoms began and from controls for the matching 
period. 

Thirty-two confirmed cases and 32 controls were enrolled. Case-patients were significantly more 
likely to have eaten alfalfa sprouts than matched controls (27/32 versus 5/32, crude odds ratio [OR] = 
29.2, 95% confidence interval [CI] = 7.6--112.4). No other food item was significantly associated with 
illness. Case-patients were significantly more likely to have eaten at restaurant chain A than were controls 
(24/32 versus 10/32, OR = 6.6, CI = 1.96--22.93), but this association was not statistically significant after 
adjustment for exposure to alfalfa sprouts.  

By March 19, a total of 186 cases had been identified in Illinois, Iowa, Kansas, Minnesota, Nebraska, 
and South Dakota. Of the 156 patients with completed interviews, 114 (73%) reported alfalfa sprout 
consumption. 

 
Linking Cases to a Single Seed Grower 

Tracebacks from the initial outbreak investigation indicated that although the sprouts had been 
distributed by various companies, all originated at the same sprouting facility in Omaha, Nebraska (facility 
A). Of the 114 patients with reported alfalfa sprout exposure, 112 (98%) could be linked to a restaurant or 
a retail outlet that had received alfalfa sprouts from facility A. On March 3, 2009, facility A agreed to 
conduct a voluntary recall.  

Facility A produces several types of sprouts, including alfalfa, clover, radish, broccoli, and onion, and 
distributes those to locations within a 250-mile radius. Facility A reported that it produced sprouts 
following FDA guidance for reducing microbial food safety hazards for sprouted seeds (1). This included 
soaking alfalfa seeds for 15 minutes in a 20,000 ppm chlorine solution derived from calcium hypochlorite. 
The seeds were then rinsed and placed in germination containers; after 48 hours, seed irrigation water 
was cultured for Salmonella and Escherichia coli O157. The facility reported that it had no positive test 
results during January--February 2009.  
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An evaluation of records correlated the outbreak with the distribution of sprouts from a seed shipment 
that arrived at the facility on January 13, and last sprouted on February 13. Multiple seed lots, purchased 
only from seed company B, were used for producing alfalfa sprouts during the period of the outbreak; all 
seed lots were identified with the prefix 032, indicating that they originated from the same seed grower 
(grower C). A sample of facility A alfalfa sprouts collected from a Nebraska restaurant on February 28, 
2009, grew Salmonella serotype Typhimurium. A sample of alfalfa seeds collected at facility A on March 3 
and identified with the lot prefix 032 grew Salmonella serotype Give.  

In mid-April, 42 additional case-patients with onset of illness beginning after March 15 were identified 
from Florida, Iowa, North Carolina, Michigan, Minnesota, Nebraska, Ohio, Pennsylvania, Utah, and West 
Virginia (Figure 1). At least 20 of these case-patients reported recently eating sprouts. Alfalfa sprouts 
eaten by these case-patients were traced back to growing facilities in Michigan, Minnesota, and 
Pennsylvania that received seed lots identified with prefix 032 from seed company B. Alfalfa sprout 
irrigation water collected on March 10 from a growing facility in Wisconsin grew Salmonella Saintpaul 
indistinguishable from the outbreak strain. These sprouts also were grown from a seed lot identified with 
prefix 032 received from seed company B. No human illnesses have been linked to the Wisconsin facility. 
Preliminary findings indicate that the implicated seed lots were sold in many states and might account for 
a large proportion of the alfalfa seeds that were being used by sprout growers during this outbreak. 

Since February 1, a total of 228 cases have been reported from 13 states: Nebraska (110 cases), 
Iowa (35), South Dakota (35), Michigan (18), Kansas (eight), Pennsylvania (seven), Minnesota (five), 
Ohio (three), Illinois (two), West Virginia (two), Florida (one), North Carolina (one), and Utah (one) (Figure 
2). Patients range in age from <1 year to 85 years (median: 29 years); 69% are female. Among patients 
with available information, 4% reported being hospitalized. No deaths have been reported.  

On April 26, FDA and CDC recommended that consumers not eat raw alfalfa sprouts, including 
sprout blends containing alfalfa sprouts, until further notice (2). On May 1, FDA notified sprout growers 
and retailers that seed company B was withdrawing voluntarily from the market all alfalfa seeds bearing 
six-digit lot numbers that start with 032 (3). 

 
Reported by: T Safranek, MD, D Leschinsky, A Keyser, MPH, Nebraska Dept of Health and Human 

Svcs; A O'Keefe, MD, Douglas County Health Dept; T Timmons, S Holmes, MS, Lincoln-Lancaster 
County Health Dept. A Garvey, DVM, D Von Stein, MPH, M Harris, MPH, P Quinlisk, MD, Iowa Dept 
of Public Health. SA Bidol, MPH; KD Sheline, MPH. JM Collins, MPH, Michigan Dept of Community 
Health. R Vorhees, MD, J Stella, Allegheny County Health Dept; S Ostroff, MD, C Marriott, MPH, C 
Sandt, PhD, W Chmieleski, J Lando, MD, Pennsylvania Dept of Health. L Saathof-Huber, MPH, 
Illinois Dept of Public Health. S Anderson, MPH, Kansas Dept of Health and Environment. E Hedican, 
MPH, S Meyer, MPH, K Smith, DVM, PhD, Minnesota Dept of Health; B Miller, MPH, C Rigdon, PhD, 
Minnesota Dept of Agriculture. E Salehi, MPH, Ohio Dept of Health. L Kightlinger, PhD, L Schaefer, C 
Hepper, South Dakota Dept of Health. S Wilson, MPH, West Virginia Dept of Health and Human 
Resources. Food and Drug Admin. Div of Foodborne, Bacterial, and Mycotic Diseases, National 
Center for Zoonotic, Vector-Borne, and Enteric Diseases; EIS officers, CDC.  

 
Editorial Note:  

Raw and lightly cooked sprouts have been recognized as a source of foodborne illness in the United 
States since 1995 (4,5). In 1999, FDA released guidance to help seed producers and sprout growers 
enhance the safety of their products (1,4). Specific measures recommended in the guidelines include 
seed disinfection and microbiologic tests of water used to grow sprouts (1,6).  

Although the methods recommended by FDA appear to reduce the risk of sprout-related human 
illness (7), CDC's electronic Foodborne Outbreak Surveillance System has reports of 13 Salmonella and 
three E. coli O157 outbreaks linked to sprouts from 2000 through 2007. Process failures, including 
inadequate disinfection, sampling, and testing procedures, and incorrect interpretation of test results, 
have been identified in some of these investigations. 

The outbreak described in this report is linked to consumption of alfalfa sprouts produced at several 
sprout growers and appears to involve only seeds sold by seed company B that originated from grower C. 
This strongly suggests that the seeds were contaminated. The degree to which the various sprout 
growers involved have appropriately and consistently implemented FDA recommendations or other 
protective methods is under investigation. These outbreaks might indicate a need to determine how well 
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this important but voluntary guidance is being implemented. Additional studies of measures to prevent, 
detect, and eliminate contamination of seeds and sprouts also are needed.  

Alfalfa seeds might become contaminated in several ways, although the exact method is unknown. 
Possible methods include preharvest contamination from use of contaminated water, the use of 
improperly composted manure as fertilizer, fecal contamination from domestic or wild animals, runoff from 
animal production facilities, and improperly cleaned harvesting or processing equipment. Seeds also 
might become contaminated during conditioning, distribution, or improper storage. Many alfalfa seeds are 
produced for agricultural use, and might not be processed, handled, and stored under conditions 
appropriate for human food. Conditions suitable for sprouting also are ideal for markedly increasing 
counts of bacteria that might be present on seeds (8). Unsanitary conditions during processing, storage, 
distribution, handling, or preparation of sprouts could exacerbate the problem.  

Since 1999, CDC and FDA have recommended that persons at high risk for complications of infection 
with Salmonella and E. coli O157, such as the elderly, young children, and those with compromised 
immune systems not eat raw sprouts. While investigations into the current outbreak continue, and until 
more specific recommendations or control measures can be implemented, FDA and CDC recommend not 
eating raw alfalfa sprouts, including sprout blends containing alfalfa sprouts. FDA recommends that any 
sprouts that are eaten should be cooked thoroughly (9).  
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* The national molecular subtyping network for foodborne disease surveillance. 
 
FIGURE 1. Number of infections (N = 226*) with the outbreak strain of Salmonella Saintpaul 
associated with eating alfalfa sprouts, by date of illness onset --- United States, February--April 
2009 

19 
 

http://www.cfsan.fda.gov/%7Edms/sprougd1.html
http://www.fda.gov/bbs/topics/NEWS/2009/NEW02001.html
http://www.fda.gov/oc/opacom/hottopics/alfalfasprouts
http://www.cfsan.fda.gov/%7Edms/sprougd2.html
http://www.cfsan.fda.gov/%7Elrd/tpsprout.html


 
* Onset dates were unavailable for two patients among a total of 228 cases. 
† Infections first and primarily occurred in Illinois, Iowa, Kansas, Nebraska, and South Dakota. 
§ Additional infections occurred in Florida, Michigan, Minnesota, North Carolina, Ohio, Pennsylvania, 
North Carolina, Utah, and West Virginia, primarily after March 15. 
 
Alternative Text: The figure above shows the numbers and dates of onset of 226 infections that occurred 
with the outbreak strain of Salmonella Saintpaul associated with eating alfalfa sprouts in the United States 
during February-April 2009. Onset dates were not available for two patients among 228 cases reported. 
 
Infections first and primarily occurred in Illinois, Iowa, Kansas, Nebraska, and South Dakota; followed by 
a less extensive, secondary wave of illnesses in Florida, Michigan, Minnesota, North Carolina, Ohio, 
Pennsylvania, North Carolina, Utah, and West Virginia. For most cases, onset occurred during the 
second half of February or first week of March, peaking at 19 cases on March 1, 2009. All but one of the 
secondary cases began after March 15. 
 
An arrow points to March 3, 2009, the date of a voluntary recall of alfalfa sprouts produced by facility in 
Omaha, Nebraska.  
 
FIGURE 2. Number of infections (N = 228*) with the outbreak strain of Salmonella Saintpaul, 
associated with eating alfalfa sprouts, by state --- United States, February--April 2009 
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* As of May 1, 2009. 
Alternative Text: The figure above shows a map of the United States and states in which a total of 228 
infections occurred during February through April 2009, as of May 1, 2009, with the outbreak strain of 
Salmonella Saintpaul, associated with eating alfalfa sprouts. The 13 states and number of infections 
shown for each are Nebraska, more than 50 case; Iowa and South Dakota, 20 to 50 cases; Michigan, 10 
to 19 cases; and Illinois, Florida, Kansas, Minnesota, North Carolina, Ohio, Pennsylvania, Utah, and West 
Virginia, 1 to 9 cases.  
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MULTISTATE OUTBREAK OF SALMONELLA INFECTIONS ASSOCIATED WITH PEANUT BUTTER 
AND PEANUT BUTTER--CONTAINING PRODUCTS --- UNITED STATES, 2008--2009 

 
On November 25, 2008, an epidemiologic assessment began of a growing cluster of Salmonella 

serotype Typhimurium isolates that shared the same pulsed-field gel electrophoresis (PFGE) pattern in 
PulseNet.* As of January 28, 2009, 529 persons from 43 states (Figure 1) and one person from Canada 
had been reported infected with the outbreak strain. This report is an interim summary of results from 
ongoing epidemiologic studies and recall and control activities by CDC, the Food and Drug Administration 
(FDA), and state and local public health agencies. Confirmed, reported onset of illness dates have ranged 
from September 1, 2008, to January 16, 2009. A total of 116 patients were reported hospitalized, and the 
infection might have contributed to eight deaths. Sequential case-control studies have indicated 
significant associations between illness and consumption of any peanut butter (matched odds ratio [mOR] 
= 2.53), and specific brands of prepackaged peanut butter crackers (mOR = 12.25), but no association 
with national brand jarred peanut butter sold in grocery stores. Epidemiologic and laboratory findings 
indicate that peanut butter and peanut paste produced at one plant are the source of the outbreak. These 
products also are ingredients in many foods produced and distributed by other companies. This outbreak 
highlights the complexities of "ingredient-driven" outbreaks and the importance of rapid outbreak 
detection and investigation. Consumers are advised to discard and not eat products that have been 
recalled (Box).  

 
Initial Outbreak Investigation  

On November 10, 2008, CDC's PulseNet staff noted a small and highly dispersed multistate cluster of 
13 S. Typhimurium isolates with an unusual PFGE pattern (XbaI PFGE pattern JPXX01.1818) reported 
from 12 states. On November 25, CDC's OutbreakNet team, working with state and local partners, began 
an epidemiologic assessment of that cluster, which had increased to 35 isolates. On December 2, CDC 
and state and local partners began an assessment of a second cluster of 41 S. Typhimurium isolates. 
The PFGE patterns of the second cluster (XbaI pattern JPXX01.0459/JPXX01.1825) were very similar to 
the patterns in the first cluster and were first noted by PulseNet on November 24, as a cluster of 27 
isolates that had subsequently increased to 41 isolates. None of these patterns were seen previously in 
the PulseNet S. Typhimurium database. Testing with a second PFGE enzyme (BlnI) showed that isolates 
from both clusters had the same pattern (JPXA26.0462) and were indistinguishable by multilocus 
variable-number tandem-repeat analysis, a different PulseNet subtyping method. The outbreak strain has 
the phage type 3 and is fully susceptible to all antimicrobials in the National Antibiotic Resistance 
Monitoring System panel for gram-negative bacteria.† The clusters also appeared similar 
epidemiologically, so the two patterns were grouped together as a single outbreak strain, and the 
investigations were merged. The outbreak strain did not exist in the National VetNet database, which 
contains PFGE patterns of Salmonella isolates from raw meat and poultry products, and which CDC and 
the U.S. Department of Agriculture's Food Safety and Inspection Service monitor.  

A case was defined as a laboratory-confirmed infection of S. Typhimurium with the outbreak strain in 
a person with illness onset date (or, if that date was not known, with date of isolation of Salmonella) on or 
after September 1, 2008. As of January 28, 2009, onset dates were known for 424 of 529 patients and 
ranged from September 1, 2008, to January 16, 2009 (Figure 2). Although numbers of reported cases 
have decreased in recent weeks, the outbreak appears to be ongoing. The median age of patients was 
16 years, with an age range of <1 to 98 years; 21% were aged <5 years, and 15% were aged >59 years. 
Of those patients, 48% were female, 116 (22%) were hospitalized, and the infection might have 
contributed to eight deaths in patients aged >59 years from Minnesota (three deaths), Virginia (two), 
Idaho (one), North Carolina (one), and Ohio (one). A median of 16 days elapsed from the day the illness 
began to the date the PFGE pattern was uploaded to PulseNet (Figure 2).  

The initial epidemiologic investigation included detailed open-ended interviews with patients. Patient 
interviews were conducted by CDC and state and local health departments using a questionnaire with 
approximately 300 food items. Early interviews, case reports, and identification of small clusters of cases 
suggested a possible association with institutional settings, although noninstitutionalized patients often 
reported consumption of peanut butter of multiple brands. In the initial investigation, among the most 
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frequently reported food exposures in the 7 days before illness began, 86% of patients interviewed 
reported they were likely to have eaten chicken and 77% were likely to have eaten peanut butter. By 
comparison, the frequencies in the general public of eating these items were 85% for chicken and 59% 
for peanut butter in a 2006--2007 FoodNet§ food consumption survey (1).  
Association with Peanut Butter  

Many affected state health departments, including the Minnesota Department of Health (MDH), 
conducted intensive investigations of patients infected with the outbreak strain. By December 28, MDH 
had learned from patient interviews that some patients infected with the outbreak strain lived or ate meals 
in one of at least three institutions (two long-term--care facilities and one elementary school). A review of 
menus and invoices by MDH and the Minnesota Department of Agriculture (MDA) revealed that the 
institutions had a common food distributor in North Dakota, and the only food common to the three 
institutions was King Nut creamy peanut butter. By January 9, 2009, six additional cases in six other 
institutions were identified by MDH; each of those institutions had received King Nut peanut butter. An 
open container of King Nut peanut butter was collected from one of the institutions, a long-term--care 
facility, on January 5 for testing at MDA. On January 9, the MDA laboratory reported isolation of 
Salmonella from the King Nut peanut butter sample. This was confirmed on January 12 as S. 
Typhimurium of the outbreak strain.  

On January 3 and 4, 2009, data were gathered for a case-control study by CDC and state and local 
health departments to identify whether illness was associated with eating specific food items; 70 cases 
and 178 controls were enrolled from 12 participating states. For this study, a case was defined as 
infection with the outbreak strain of S. Typhimurium in a person without preceding diarrheal illness in 
household members and who did not live in an institutional setting, with illness onset (or, if that date was 
not known, with date of isolation of Salmonella) on or after November 1, 2008. Controls recruited using a 
reverse-digit--dialing system were well persons, matched by case neighborhood and age category (i.e., 
<18 years or >18 years). Food histories were sought for the 7 days before illness onset for case-patients 
and 7 days before interview for controls. The median ages for case-patients and controls were 18 and 16 
years, respectively. By January 9, preliminary analysis found that case-patients were significantly more 
likely than controls to have eaten any peanut butter in the 7 days before illness began (69% of case-
patients versus 48% of controls, mOR = 2.53, 95% confidence interval [CI] = 1.26--5.31, p=0.007). Illness 
also was associated with eating any of a group of previously frozen chicken products (i.e., chicken 
nuggets, chicken strips, and other breaded and stuffed chicken products) (35% of case-patients versus 
14% of controls, mOR = 4.61, CI = 1.67--14.68, p=0.002), but not with any individual chicken product; no 
individual frozen chicken product type was reported eaten by more than 10% of case-patients. Illness was 
not associated with eating roasted peanuts or national brands of jarred peanut butter sold in grocery 
stores.  

On January 16, the Connecticut Department of Public Health Laboratory isolated the outbreak strain 
of S. Typhimurium from a previously unopened 5-pound container of King Nut creamy peanut butter. As 
of January 28, 16 clusters of cases, each with at least two patients infected with the outbreak strain, were 
reported in five states. All clusters were in institutional facilities. King Nut was the only brand of peanut 
butter used in the 16 facilities.  

All versions of King Nut peanut butter were produced by Peanut Corporation of America (PCA) at a 
single facility in Blakely, Georgia. An environmental investigation at the PCA plant was initiated by FDA 
and the Georgia Department of Agriculture on January 9, and a CDC epidemiologist joined the 
investigation team on January 10. King Nut peanut butter was distributed in bulk packaging to institutions, 
food service industries, and private label food companies. King Nut peanut butter was not known to be 
sold directly to consumers or distributed for retail sale in grocery stores.  

On January 22, MDA found that a previously unopened container of King Nut peanut butter collected 
from the North Dakota distributor yielded Salmonella serotype Tennessee with a PFGE pattern that was 
indistinguishable from an outbreak strain in the multistate outbreak in 2006--2007 caused by 
contaminated peanut butter (2).  
Association with Peanut Butter--Containing Products  

Ongoing patient interviews indicated that many patients did not eat peanut butter in institutions, but 
had eaten various other peanut butter--containing products. FDA investigators reported that the PCA 
facility in Blakely produced peanut butter and also peanut paste (also made from ground roasted peanuts) 
and other peanut products, which were sold to many food companies for use as an ingredient in peanut 
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butter--containing foods; these peanut butter--containing products are widely distributed in the United 
States and also are distributed in at least 23 other countries and non-U.S. territories.¶  

During January 17--19, a second case-control study was conducted by CDC and state and local 
health departments to further assess these exposures; 93 cases and 399 controls were enrolled from 35 
participating states. For this study, a case was defined as infection with the outbreak strain of S. 
Typhimurium in a person without preceding diarrheal illness in household members and who did not live 
in an institutional setting, with illness onset (or, if that date was not known, with date of isolation of 
Salmonella) on or after December 1, 2008. Controls were well persons, matched by case neighborhood 
and frequency matched by age groups (i.e., 0 to <6 years, 6 to <18 years, 18 to <40 years, and >40 
years), who were recruited using a reverse-digit--dialing system. Controls were interviewed about the 
same exposure period as their matched case-patient (i.e., 7 days before the onset of the case diarrheal 
illness). Median ages of case-patients and controls were 17 and 39 years, respectively. Preliminary 
analysis found that patients were more likely than controls to have eaten prepackaged peanut butter 
crackers in the 7 days before illness began [73% case-patients versus 17% controls, mOR = 12.25, CI = 
5.51--30.9, p<0.0001]. Two cracker brands were individually associated: Austin [43% case-patients 
versus 3% controls, mOR = 29.68, CI = 8.95--154.66, p<0.0001] and Keebler [20% case-patients versus 
4% controls, mOR = 5.38, CI = 1.74--18.32, p=0.003] peanut butter crackers. Both Austin and Keebler 
brand peanut butter crackers are made at one plant, which is known to receive peanut paste from PCA. 
No evidence was discovered of an epidemiologic association with eating roasted peanuts.  

Intact packages of Austin brand Toasty peanut butter crackers that had been purchased in the United 
States were obtained from the home of a patient in Canada by the Canadian Food Inspection Agency. 
Culture of a composite sample of the crackers yielded the outbreak strain of S. Typhimurium. Salmonella 
resembling the outbreak strain was isolated by a private laboratory from three intact packages of Austin 
brand Toasty peanut butter crackers obtained from a patient's home in Oregon.  
Control Measures  

On January 9, PCA voluntarily stopped production of peanut butter and peanut paste at the Blakely, 
Georgia, facility. On January 10, King Nut Company issued a voluntary recall of specific lot numbers of 
peanut butter manufactured by PCA and distributed under King Nut and Parnell's Pride labels. On 
January 16, PCA announced a voluntary recall of all peanut butter and peanut paste produced in its 
Blakely facility since July 1, 2008. On January 28, the PCA recall was expanded to include all peanuts 
and peanut products processed at this plant since January 1, 2007. In addition to peanut butter and 
peanut paste, the expanded recall includes dry- and oil-roasted peanuts, granulated peanuts, and peanut 
meal. On January 28, 2009, the facility reported that production of all peanut products had stopped. The 
latest information on the PCA recall can be found on the FDA website.**  

To date, FDA inspectors have traced the shipments of these products to approximately 2,100 
accounts and sub-accounts. FDA is working to identify additional products that might be affected and to 
track the ingredient supply chain of those products to remove them from the marketplace. On January 14, 
the Kellogg Company announced a precautionary hold on Austin and Keebler brands of peanut butter 
crackers, and on January 16, voluntarily recalled these products produced after July 1, 2008. As of 
January 28, at least 431 peanut butter--containing products had been recalled by 54 companies that had 
used ingredients produced by the PCA facility after July 1, 2008.††  

 
Reported by: C Medus, PhD, S Meyer, MPH, K Smith, DVM, Minnesota Dept of Health; S Jawahir, 

Minnesota Dept of Health Public Health Laboratory; B Miller, MPH, K Viger, MS, Minnesota Dept of 
Agriculture; M Forstner, Minnesota Dept of Agriculture Laboratory. E Brandt, S Nowicki, MPH, E 
Salehi, MPH, Ohio Dept of Health. Q Phan, MPH, A Kinney, M Cartter, MD, Connecticut Dept of 
Public Health. J Flint, MPH, Public Health Agency of Canada. J Bancroft, MPH, Oregon Public Health 
Div. J Adams, E Hyytia-Trees, PhD, L Theobald, D Talkington, PhD, M Humphrys, MS, C Bopp, MS, 
P Gerner-Smidt, MD, C Barton Behravesh, DVM, IT Williams, PhD, S Sodha, MD, A Langer, DVM, C 
Schwenson, MPH, F Angulo, DVM, Enteric Diseases Epidemiology Br; R Tauxe MD, Div of Bacterial, 
Foodborne and Mycotic Diseases; K Date, MD, E Cavallaro, MD, C Kim, PhD, EIS officers, CDC.  

 
Editorial Note: 

Each year, approximately 40,000 laboratory- confirmed cases of Salmonella infections are reported to 
the National Salmonella Surveillance System.§§ S. Typhimurium is the most commonly reported serotype. 
In 2006, 19% of all reported salmonellosis cases for which a serotype was identified were caused by the 
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Typhimurium serotype (3). This outbreak likely is considerably larger than the 529 laboratory-confirmed 
cases reported to CDC; only an estimated 3% of Salmonella infections are laboratory confirmed and 
reported to surveillance systems (4). During 2003--2007, an annual average of 18 outbreaks caused by 
S. Typhimurium were reported to CDC.¶¶ The rates of hospitalization and mortality observed in the current 
outbreak are typical for Salmonella, and this strain does not appear to be unusually virulent.  

The epidemiologic and laboratory findings from this continuing investigation indicate that peanut 
butter and peanut paste produced at the PCA plant are the source of the outbreak. More specifically, the 
outbreak was caused by contaminated peanut butter used in institutions, and by peanut butter and peanut 
paste used as ingredients in food products. The second case- control study indicated a particular risk with 
peanut butter crackers, but this does not exonerate other peanut-containing products.  

After one brand of peanut butter served in institutions was implicated by epidemiologic and laboratory 
evidence, the investigation was expanded to include food items that use peanut butter and peanut paste 
made in the same factory as ingredients in peanut butter--containing products. This was an ingredient-
driven outbreak, in which a contaminated ingredient affected many different products that are distributed 
through various channels and consumed in various settings. Peanut butter and peanut paste are common 
ingredients in cookies, crackers, cereal, candy, ice cream, pet treats, and other foods. Mass food 
distribution can lead to widely distributed nationwide outbreaks. The large number of products and brands 
recalled already, and the large quantities of some products recalled, makes this one of the largest recalls 
in the United States.  

This is the second outbreak caused by contaminated peanut butter in the United States. The first 
outbreak was caused by contamination of a commercially distributed brand of peanut butter with S. 
Tennessee during 2006--2007 (2). Only one other previous outbreak associated with peanut butter has 
been reported; an outbreak of Salmonella serotype Mbandaka infections in Australia in 1996 (5).  

The detection of a S. Tennessee isolate with a PFGE pattern that is indistinguishable from the 2006--
2007 strain in a recently manufactured container of King Nut peanut butter is notable. However, the S. 
Tennessee strain is not associated with an increase in illnesses now. The implicated plant in 2006--2007 
is located approximately 70 miles from the PCA plant in Blakely. A possible association between the two 
outbreaks warrants further investigation. The relationship of the S. Tennessee finding to the current 
outbreak is being investigated further.  

The mechanism of contamination for the current outbreak have not yet been determined. However, 
the recurring problem of Salmonella associated with contaminated peanut butter highlights the 
importance of including a kill step for harmful pathogens during manufacture (e.g., proper roasting) and of 
preventing contamination of peanut butter after the initial roasting process. Salmonella organisms persist 
indefinitely in high-fat, low-water-activity foods such as peanut butter (6), and in such foods, Salmonella 
can withstand temperatures as high as 194°F (90°C) for 50 minutes (7). Typically, peanuts for peanut 
butter are roasted at approximately 350°F (180°C), a temperature that should be sufficient to kill 
Salmonella in a short period. However, some temperatures used in processing peanut butter or paste in 
other products might be inadequate to eliminate Salmonella introduced after the initial peanut roasting.  

When this outbreak was first detected, its source was not immediately apparent. A likely source of the 
current outbreak emerged only after several weeks of detailed case interviews, investigations of local 
clusters of illness, and joint epidemiologic efforts across states. Rapid traceback of the first implicated 
product to its point of manufacture was critical in unraveling the entire outbreak. Rapid investigation of 
apparently localized outbreaks can provide critical clues to solving large and dispersed national 
outbreaks. This outbreak illustrates again the central importance of the capacity to perform Salmonella 
serotyping and molecular subtyping in public health laboratories for detecting and investigating outbreaks, 
and the critical value of rapid epidemiologic and regulatory investigative capacity.  
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* The national molecular subtyping network for foodborne disease surveillance.  
† Includes amikacin, amoxicillin-clavulanic acid, ampicillin, cefoxitin, ceftiofur, ceftriaxone, 

chloramphenicol, ciprofloxacin, gentamicin, kanamycin, nalidixic acid, streptomycin, sulfisoxazole, 
tetracycline, and trimethoprim-sulfphamethoxazole.  

§ Foodborne diseases active surveillance network.  
¶ As of January 27, 2009, FDA was aware of distribution in the following countries and non-U.S. 

territories: Aruba, Australia, the Bahamas, Bermuda, Canada, the Cayman Islands, Haiti, Italy, Jamaica, 
Japan, Korea, Malaysia, Mexico, the Netherlands, New Zealand, Norway, St. Maarten, St. Vincent and 
the Grenadines, Singapore, Slovenia, Spain, the Turks and Caicos Islands, and the United Kingdom..  

** Information on the PCA recall is available from FDA at 
http://www.fda.gov/oc/po/firmrecalls/peanutcorp401_09.html and at 
http://www.fda.gov/oc/opacom/hottopics/salmonellatyph.html. The latest update on the epidemiologic 
investigation is available at http://www.cdc.gov/salmonella/typhimurium.  

†† The current list of recalled products with a searchable format can be found on the FDA website 
(http://www.accessdata.fda.gov/scripts/peanutbutterrecall/index.cfm).  

§§ The National Salmonella Surveillance System collects information on serotypes of Salmonella 
isolates reported through the Public Health Laboratory Information System, an electronic reporting 
system. Additional information is available at http://www.cdc.gov/ncidod/dbmd/phlisdata/salmonella.htm.  

 

¶¶ Data from CDC's Electronic Foodborne Outbreak Reporting System (eFORS), unpublished data; 
2008. Cases reported as of January 29, 2009. Cases beginning in the most recent 3 weeks might not yet 
be reported.  
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NARMS Report. Top 5 Human and Animal Serotypes 2000-2008.  
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Salmonella Serotypes from Animals and Related Sources Reported during 2004 to 2008 

Presented by MM Erdman DVM, PhD 
 

 
 

Most  common serotypes from all sources 
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NPIP National Plan's Status Report 
Andrew R. Rhorer 
Senior Coordinator 

National Poultry Improvement Plan 
USDA, APHIS, VS 

 
Pullorum-Typhoid Status: 
 

In Calendar Year 2008, there was one isolation/outbreak of Salmonella pullorum reported to the 
Poultry Improvement Staff.  There were no isolations/outbreaks of Salmonella pullorum reported during 
Calendar Year 2009 from January to October 1, 2009.  There have been no isolations of Salmonella 
gallinarum since 1987 in any type poultry. 
 

 

Hatchery Participation 
in the National Poultry Improvement Plan 

Testing Year 2008 
Egg and Meat-Type Chickens: 

Participating 
283 

Capacity 718,723,839 
Turkeys 

Participating 
48 

Capacity 35,224,523 
Waterfowl, Exhibition Poultry and Game Birds 775 

Capacity 25,592,182 

Egg-Type Chicken Breeding Flocks in the National Poultry Improvement Plan 
Participation and Testing Summary  

Testing Year 2008 
U.S. Pullorum-Typhoid Clean: 

Participating- Number 
187 

Birds in Flocks-Number 3,205,906 
Average per Flock 17,144 

Primary Breeding Flocks 
Flocks – Proportion of Total 

27.8 

Primary Breeding Flocks 
Birds- Proportion of Total 

14.3 

 
 

Meat-Type Chicken Breeding Flocks in the National Poultry Improvement Plan 
Participation and Testing Summary 

Testing Year 2008 
U.S. Pullorum-Typhoid Clean: 

Participating- Number 
5,140 

Birds in Flocks-Number 75,820,652 
Average per Flock 14,751 

Primary Breeding Flocks 
Flocks-Proportion of Total 

9.7 

Primary Breeding Flocks 
Birds-Proportion of Total 

6.5 

 
Turkey Breeding Flocks in the National Poultry Improvement Plan 

Participation and Testing Summary 
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Testing Year 2008 
U.S. Pullorum-Typhoid Clean: 

Participating –Number 
518 

Birds in Flocks-Number 4,603,212 
Average per Flock 8,886 

Primary Breeding Flocks 
Flocks-Proportion of Total 

20.6 

Primary Breeding Flocks 
Birds-Proportion of Total 

7.1 

 
 

Waterfowl, Exhibition Poultry, and Game Birds Breeding Flocks 
In the National Poultry Improvement Plan 

Participation and Testing Summary 
Testing Year 2008 

U. S. Pullorum-Typhoid Clean 
Participating 

3,648 

Birds in Flocks 1,475,373 
Primary Breeding Flocks 

Flocks-Proportion of Total 
32.6 

Primary Breeding Flocks 
Birds- Proportion of Total 

48.2 
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U.S. Salmonella enteritidis Clean- Egg-Type Chickens 
No. of flocks and birds in flocks by State with Salmonella enteritidis isolates, 1990-2009 
 
Arkansas 

 
Environmental  Dead Germ 

 
Bird 

 
Flocks 

 
1  

 
15000 

 
Birds in Flocks 

 
6000  

 
2 

 
Georgia 

 
  

 
 

 
Flocks 

 
1 2 

 
 

 
Birds in Flocks 

 
400 46000 

 
 

 
Illinois 

 
  

 
 

 
Flocks 

 
3 2 

 
1 

 
Birds in Flocks 

 
3900 3700 

 
1200 

 
Indiana 

 
Environmental  Dead Germ 

 
Bird 

 
Flocks 

 
15 2 

 
1 

 
Birds in Flocks 

 
158345 27479 

 
15092 

 
Kentucky 

 
  

 
 

 
Flocks 

 
1  

 
 

 
Birds in Flocks 

 
6625  

 
 

 
Ohio 

 
  

 
 

 
Flocks 

 
16  

 
9 

 
Birds in Flocks 

 
183700  

 
91600 

 
Oregon 

 
  

 
 

 
Flocks 

 
2  

 
 

 
Birds in Flocks 

 
19516  

 
 

 
Pennsylvania 

 
  

 
 

 
Flocks 

 
16  

 
6 

 
Birds in Flocks 

 
166385  

 
78450 

 
Texas 

 
  

 
 

 
Flocks 

 
1  

 
 

 
Birds in Flocks 

 
10000  

 
 

 
 

Phage type13 Environmental  
 

Dead Germ 
 

Flocks 10 
 
2 

 
Birds in Flocks 143000 

 
3700 

 
Phage type 13A  
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Flocks 5 

 
2 

 
Birds in Flocks 54321 

 
27479 

 
Phage type 2  

 
 

 
Flocks 2 

 
 

 
Birds in Flocks 28900 

 
 

 
Phage type 23  

 
 

 
Flocks 21 

 
 

 
Birds in Flocks 16,000 

 
 

 
Phage type 28  

 
 

 
Flocks 2 

 
2 

 
Birds in Flocks 15000 

 
46000 

 
Phage type 34  

 
 

 
Flocks 2 

 
 

 
Birds in Flocks 12500 

 
 

 
Phage type  RNDC  

 
 

 
Flocks 1 

 
 

 
Birds in Flocks 7000 

 
 

 
Phage type Untypable  

 
 

 
Flocks 2 

 
 

 
Birds in Flocks 24000 

 
 

 
Phage type 8  

 
 

 
Flocks 19 

 
 

 
Birds in Flocks 207701 
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U.S. Salmonella enteritidis Clean - Egg-Type Chickens 
No. of flocks and birds in the flocks with Salmonella enteritidis isolates, 1990-2009 
 
 

 
Environmental Dead Germ Bird 

 
Flocks 

 
68 6 19 

 
Birds in Flocks 

 
679,871 77179 201,342 

Egg-type Chicken breeding flocks with isolates of Salmonella enteritidis by phage type and 
by year 1989-2008 

 
Year No. Flocks Phage Type 
1989 1 13A 
1990 11 13A, 13, 8, 28 
1991 12 13A, 13, 8 
1992 10 Untypable,13A,8,28,34 
1993 5 Untypable, 8, 2 
1994 3 13A, 8 
1995 2 13A, 28 
1996 5 Untypable, RNDC, 13A,8,2 
1997 2 8 
1998 2 8 
1999 1 13 
2000 4 13, 8 
2001 1 13 
2002 0  
2003 0  
2004 0  
2005 1 13 
2006 1 34 
2007 4 13, 8 
2008 3 8 
2009 0  
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