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LListeria monocytogenes 

� A highly virulent bacterial 
pathogen 

� Found in soil and water 
� Grows in refrigeration 

temperatures 
� Transmitted to people by 

food 
� Incubation period several 

days to several weeks 

 

�  

�  

�  

�  

�

 



Listeriosis is rare, but deadly 

� ~1,600 cases of invasive listeriosis and 260 related 
deaths occur annually in the USA.  

� ~95% of patients with listeriosis are hospitalized.  

� ~16% of patients with listeriosis die.  

� Overall, L. monocytogenes ranks 3rd as a cause of 
death due to major known foodborne pathogens in 
the USA. 
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Estimated Annual U.S. Number of Selected Diseases  
Transmitted Commonly by Food  

 

  Scallan E, et al, Emerging Infectious Diseases, 2011 

Pathogen Illnesses Deaths  Case-fatality rate 

Campylobacter  1,300,000 120 0.1% 

Salmonella 1,230,000 450 0.5% 

STEC O157  96,000 30 0.5% 

Listeria  1,600 260 16% 

 
 

 

  Scallan E, et al, Emerging Infectious Diseases, 2011 
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LListeria Infection by Risk Group 

Group Typical illness Surveillance 

Pregnant women Asymptomatic infection or 
“flu-like” illness with fever, then 
fetal loss (miscarriage or 
stillbirth) 
 

Yes 

Newborn infants  
(≤ 31 days old) 

Bloodstream infection, 
meningitis 

Yes 

Persons with 
immunocompromising 
conditions and the elderly 

Bloodstream infection, 
meningitis 

Yes 

Healthy children and adults Diarrhea with fever No 

Remainder of talk is about illness in first 3 groups 
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First LListeria Alert 

� 1985: Large outbreak 
in California 
� 142 cases, 28 deaths, 20 

miscarriages/stillbirths 

� traced to Mexican-style 
soft cheese (queso 
fresco) 

� CDC began  
surveillance 
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Surveillance case definition for  
invasive listeriosis 

1. Isolation of L. monocytogenes from a normally sterile site 
– Usually blood or cerebrospinal fluid 

– Uncommonly joint, pleural, or pericardial fluid 

2. In the setting of miscarriage or stillbirth, isolation of 
L. monocytogenes from placental or fetal tissue  
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Incidence of Listeriosis, 1986-2010 
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Year 

1989: turkey hot dog outbreak; 
New regulatory policies,  
industry efforts  

Data from sentinel site surveillance (FoodNet since 1996) 
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Data from sentinel site surveillance (FoodNet since 1996) 



Incidence of Listeriosis, 1986-2010 
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1998: PulseNet began 
subtyping 

 

1989: turkey hot dog outbreak; 
New regulatory policies,  
industry efforts  

Data from sentinel site surveillance (FoodNet since 1996) 
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Data from sentinel site surveillance (FoodNet since 1996) 
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1998: PulseNet began 
subtyping 

 
2000: made nationally  
notifiable 

1989: turkey hot dog outbreak; 
New regulatory policies,  
industry efforts  

Data from sentinel site surveillance (FoodNet since 1996) 
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Data from sentinel site surveillance (FoodNet since 1996) 
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1998: PulseNet began 
subtyping 

 
2000: made nationally  
notifiable 

2004: Listeria Initiative 

1989: turkey hot dog outbreak; 
New regulatory policies,  
industry efforts  

Data from sentinel site surveillance (FoodNet since 1996) 
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US Foodborne Disease Surveillance 
A Suite of “Apps” 

PulseNet 

NARMS 

Listeria Initiative 

NNDSS-LEDS 

FDOSS 

CaliciNet 

NVEAIS 

FoodNet 
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Developed: 1995 
 

Because:  After the 1993 hamburger outbreak, USDA’s Food Safety 
Inspection Service began a modern meat inspection system. They 
needed to tell Congress if E. coli O157 infections were being 
prevented.  
 

Now: Conducts surveillance for 9  infections and hemolytic uremic 
syndrome (HUS), in collaboration with 10 state health 
departments and other federal agencies. 

Reports trends in 
foodborne infections and 
tracks the impact of food 
safety policies nationally 

FoodNet 
Foodborne Disease Active Surveillance Network 
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O157
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Incidence of Listeriosis, by Risk Group, 
FoodNet, 2004–2009  
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US Surveillance for Listeriosis 

Listeria Initiative FDOSS 

FoodNet PulseNet 

 

Listeria Initiative FDOSS 

FoodNet PulseNet 



Developed: 1996 
 

Because:  After the 1993 E. coli O157 outbreak in hamburgers made 
726 people sick and killed 4 children, more clinical labs began testing 
for E. coli, and health departments were flooded with reports of illness 
 

Now:  National network of public health and food regulatory agency 
laboratories that perform standardized molecular subtyping 
(“fingerprinting”) of foodborne disease-causing bacteria 

Connects cases of illness 
nationwide to identify 
outbreaks that would 
otherwise go undetected 

PulseNet 
National Molecular Subtyping Network for Foodborne Disease Surveillance 

1996  
 

1993 O157
726 4
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In 1998, when states began submitting LListeria  
isolate PFGE patterns to PulseNet, we began 

linking illnesses in different states…. 

PulseNetet 

Data 
Gathering 

Datatata 

Analysisisisisis 
Information nn  

Exchangegegege 

1998
PFGE

 

PulseNetet 

Data 
Gathering 

Datatata 

Analysisisisisis 
Information nn  

Exchangegegege 

 



� 108 cases 
• 95 not pregnancy-related
• 13 pregnancy-related 

� 14 deaths (all adults), 4 miscarriages 
� Ill persons in 24 states 
� Hot dogs from one processing plant 
� Outcome: industry efforts to make  

hot dogs safer 

es

Hot Dog Outbreak, 1998-1999 
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Queso Fresco Outbreak, 2000-2001 

� 13 cases, all in North Carolina 
� 2 not pregnancy-related (no 

deaths) 
� 11 pregnancy-related (5 stillbirths) 

� All Hispanic 
� Mexican-style soft cheese 
� Purchased from door-to-door 

vendors 
� Homemade using unpasteurized 

milk 

� Outcome: state banned sale of 
unpasteurized milk, launched 
education program 

MMWR: 50(26);560-2. 
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Turkey Deli Meat Outbreak, 2002 

� 54 patients 
� 42 not pregnancy-related 

� 12 pregnancy-related

� 8 deaths, 3 miscarriages/stillbirths 

� Ill persons in 9 states 

� Deli turkey meat was contaminated 
in the plant after cooking 

� Outcome 
� USDA tightened regulations 

� industry probably added growth 
inhibitors 

Gottlieb S, et. al. Clin Infec Dis 2006 42:29-36 
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Challenges of Listeriosis Outbreaks 

� Cases are often geographically dispersed 
� Detection difficult 

� Getting food history difficult 
� Incubation periods up to one month or even longer 

� Population affected often has other illness 

� Ill persons may die before interview 

� Primarily affects high risk populations 
� Finding appropriate controls is difficult 
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US Surveillance for Listeriosis 

PulseNet 

FDOSS 

FoodNet 

Listeria Initiative 
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Developed:  2004 
 

Because:  To quickly generate hypotheses for Listeria clusters and 
outbreaks and obtain appropriate controls for rapid case-control analyses. 
 

Now: CDC asks participating states to interview all cases with a standard 
form that asks about foods. When PulseNet detects a cluster, CDC compares 
food exposures among Listeria patients in the cluster and not in the cluster 
to identify suspect foods. 

Identifies common food 
sources in LListeria  
outbreaks  

Listeria Initiative 

l d 2004

     Detailed Case Surveillance 

2004  
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States Reporting to the LListeria Initiative, 2004 

n=10 

At least one case reported 

2004  
n=10 

1  



States Reporting to the LListeria Initiative, 2005 

n=14 

At least one case reported 

2005  
n=14 

1  



States Reporting to the LListeria Initiative, 2006 

n=20 

At least one case reported 

2006  
n=20 

1  



States Reporting to the LListeria Initiative, 2007 

n=22 

At least one case reported 

2007  
n=22 

1  



States Reporting to the LListeria Initiative, 2008 

n=27 

At least one case reported 

2008  
n=27 

1  



States Reporting to the LListeria Initiative, 2009 

n=40 

At least one case reported 

2009  
n=40 

1  



States Reporting to the LListeria Initiative, 2010 

n=42 

At least one case reported 

2010  
n=42 

1  



US Surveillance for Listeriosis 

PulseNet FoodNet 

Listeria Initiative FDOSS 
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Developed: 1973 
 

Because:  Outbreaks are the major way we learn what foods are 
causing illness and how to prevent it. 
 

Now: States report hundreds of outbreaks each year through the 
National Outbreak Reporting System (NORS). The data is used to 
determine pathogen-food combinations to target for prevention. 

Captures outbreak data 
on agents, foods, and 
settings responsible for 
illness 

FDOSS 
Foodborne Disease Outbreak Surveillance System 

1973  
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Food Vehicles for LListeria Outbreaks,  
1998-2008 

(n=20 outbreaks) 

Food Vehicle # of Outbreaks 

Deli meat (usually turkey) 6 

Cheese (often made from unpasteurized milk) 5 

Hot dogs 2 

Deli meats and hot dogs 1 

Other (1 outbreak each) 6 

Data from Foodborne Disease Outbreak Surveillance System 
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LListeria  Incidence, Outbreaks, and Food Sources -- 
Status Before 2011 

� Incidence 
� Marked decline in 1990s, no further decline in 10 years 

� Outbreaks 
� Increase in detected outbreaks shows improved surveillance from 

PulseNet and Listeria Initiative 

� Food vehicles 
� Previous major food vehicles may be safer 

• Last multistate outbreak from hot dogs in 1999 

• Last multistate outbreak from deli meat in 2005

� Possible sources:  case-control study in  
2000-2003 found associations with hummus and cantaloupe  

 -- 
2011  
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LListeria Outbreak from Cantaloupe, USA,  
July –October, 2011 

 
� Detected by Colorado health department 

� CDC notified on September 2 
� Rapid nationwide investigation using Listeria Initiative 
� Cantaloupe recalled on September 14 

� 146 illnesses  
� 139 (95%) not pregnancy-related 

• Most >60 years old 
• 32 deaths 

� 7 pregnancy-related 
• 1 miscarriage 

� Ill persons reported by 28 states 
� Outbreak caused by 4 strains of Listeria monocytogenes 
� Cantaloupe from a single farm in Colorado 
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Persons Infected with Outbreak Strains of  
Listeria, by State 
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Cantaloupe Association  
Quickly Found Using Data from the LListeria Initiative 

Date when 
data on cases 

available

Ate Cantaloupe Ate Ham 

54 (64%) of 85 controls 360 (47%) of 774 controls 

Sept 9 All 11 cases 
Odds ratio 8.5  
P=0.02 

7 (64%) of 11 cases 
Odds ratio 2.0  
P=0.41 

Sept 12 All 13 cases 
Odds Ratio 10.1  
P=0.01 

9 (69%) of 13 cases 
Odds ratio 2.6  
P=0.18 

Sept 14 All 19 cases 
Odds ratio 14.9 
P=0.001 

10 (56%) of 18 cases 
Odds ratio 1.4 
P=0.60 

  In controls, cantaloupe exposures limited to those with isolation dates in August. Controls are non-pregnancy associated 
sporadic cases among persons 60 years or greater.  
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Number of Patients by Date of Illness Onset — All 
States, July–October, 2011 (n = 145) 
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Root Cause Environmental Assessment  
at Source Farm 

� Multiple LListeria outbreak strains found 
� Food contact surfaces 

� Whole, processed cantaloupes 

� Processing facility most likely source of cantaloupe 
contamination 

� Deficiencies 
� Inadequate sanitation 

� Facility design and use 

� Equipment 

� Lack of postharvest cooling 
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LListeria Outbreak Strains 
Isolation from Cantaloupe and Environmental Samples 

 
 

 

  

 

 

 

PFGE Outbreak Pattern 

1 2 3 4 
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Learning from the  Outbreak 

� Largest documented U.S. outbreak of listeriosis 
� Deadliest U.S. foodborne outbreak in >90 years 

� First reported listeriosis outbreak associated with 
whole cantaloupe 

� Most patients ≥60 years old 
� Few pregnancy-associated cases 

� Rapid, coordinated response using Listeria Initiative 
data prevented additional illness and death 

� Rapid environmental assessment and collection of 
samples at retail very helpful 
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The findings and conclusions in this presentation are those of the author and do not 
necessarily represent the views of the Centers for Disease Control and Prevention. 

Thank You! 

The findings and conclusions in this presentation are those of the author and do not 
necessarily represent the views of the Centers for Disease Control and Prevention. 

Thank You! 


