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Listeria: What is it? 

• Listeria 
monocytogenes 
 

• Primarily foodborne 
 

• High risk groups 
• Elderly 
• Immunocompromised 
• Pregnancy 
 

Electron micrograph of a flagellated Listeria monocytogenes 
bacterium, Magnified 41,250X. 

CDC/ Dr. Balasubr Swaminathan; Peggy Hayes 
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Presentation Notes
Bacterium is naturally occurring in the environment.  Talk about the preferred environment of the bacterium.  Can multiply at refrigerated temperatures.  Talk about the common food items implicated.  Most people exposed and never become ill, but those in the high risk groups may become illSources: Ready-to-eat deli meats and hot dogsRefrigerated pâtés or meat spreadsUnpasteurized (raw) milk and dairy productsSoft cheese made with unpasteurized milk, such as queso fresco, Feta, Brie, CamembertRefrigerated smoked seafoodRaw sproutsPregnant Women:Pregnant women are approximately 20 times more likely than other healthy adults to get listeriosis. In pregnant women, it is typically a mild, flu-like illness. In the child, listeriosis can lead to miscarriage, stillbirth, or life-long health problems. Immunocompromised:For example: Cancer patients, HIV, those with diabetes, and transplant patientsPregnant women, the elderly, and those with a weakened immune system are at higher risk for severe infections such as Listeria, and should be particularly careful not to consume undercooked animal products. They should avoid soft French style cheeses, pates, uncooked hot dogs and sliced deli meats, which have been sources of Listeria infections. Persons at high risk should also avoid alfalfa sprouts and unpasteurized juices.



Listeria: What is it? 

• Clinical Picture 
• Includes spontaneous 

abortions, stillbirths 
 

• Long incubation 
• 3-70 (~2 weeks) 
 

• Duration 
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Presentation Notes
Transmission:Incubation:Duration: Days to weeksCleaners:Clinical picture: Fever, stiff neck, confusion, weakness, vomiting, sometimes preceded by diarrheaMore severe: A generalized blood infection (septicemia)Inflammation of the membranes and fluid surrounding the brain (meningitis)Laboratory testingCase definition:Have there been any changes in case definition over the years?“Gastrointestinal or influenza-like symptoms, such as nausea, vomiting, diarrhea and fever, may precede more serious forms of listeriosis or may be the only expressed symptoms”“Listeriosis can be fatal, especially in certain high-risk groups. These groups include older adults, and people with weakened immune systems and certain chronic medical conditions (such as cancer). In pregnant women, listeriosis can cause miscarriage, stillbirth, premature labor, and serious illness or death in newborn babies, though the mother herself rarely becomes seriously ill.” http://www.fda.gov/food/recallsoutbreaksemergencies/outbreaks/ucm359588.htm Control Measures:Do not drink raw (unpasteurized) milk, and do not eat foods that have unpasteurized milk in them.Wash hands, knives, countertops, and cutting boards after handling and preparing uncooked foods.Rinse raw produce thoroughly under running tap water before eating.Keep uncooked meats, poultry, and seafood separate from vegetables, fruits, cooked foods, and ready-to-eat foods.Thoroughly cook raw food from animal sources, such as meat, poultry, or seafood to a safe internal temperature.Wash hands, knives, countertops, and cutting boards after handling and preparing uncooked foods.Consume perishable and ready-to-eat foods as soon as possible.Persons in higher risk groups should heat hot dogs, cold cuts, and deli meats before eating them.



Why do we care? 

• CDC estimates: 
• 1600 ill/yr 
• 260 deaths/yr 
• > 1,400 hospitalized/yr 
 

• Low incidence / high 
mortality 
 

• Most often foodborne http://www.cdc.gov/vitalsigns/listeria/infographic.html 



Why do we care?  
 

• Roos Foods (2014) 
 

• Crave Brothers (2013) 
 

• Cantaloupes (2011) 
 
 

Complete outbreak reports can be found at CDC’s website:  
http://www.cdc.gov/outbreaks/ 
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Presentation Notes
http://www.fda.gov/food/recallsoutbreaksemergencies/outbreaks/ucm359588.htm

http://www.cdc.gov/outbreaks/


Cantaloupes (2011) 
• 147 ill from 27 states 

• Onsets: July 31 – Oct 21 
• 132/134 (99%) hospitalized 
• 33 deaths 
• One miscarriage 

 
• Laboratory & epi evidence 
 

• Recall: Sept 14 – Oct 6 
 

• Outbreak over: Oct 2011 
 
 

 

Presenter
Presentation Notes
On September 14, 2011, FDA issued a press release to announce that Jensen Farms issued a voluntary recall of its Rocky Ford-brand cantaloupes after they were linked to a multistate outbreak of listeriosis. On September 23, 2011, FDA issued a press release   to announce a recall from Carol’s Cuts LLC, a Kansas food processor. The company recalled 594 pounds of fresh-cut cantaloupe, which were packaged in 5-pound trays as chunks and as an ingredient in an 8-ounce mixed fruit medley, because the cantaloupes originated from Jensen Farms. On October 6, FDA posted a press release that announced a recall from Fruit Fresh Up, Inc., a New York food processor. The company recalled 4,800 individual packages of fresh cut cantaloupe and cut mixed fruit containing cantaloupe, because the cantaloupe originated from Jensen Farms. The fresh cut fruit subject to this recall was sold between August 31 and September 11, 2011.Q:  What was the cause of the outbreak?A:  Public health investigators determined that unsanitary conditions on the farm including used packing equipment that was difficult to clean and standing water on the packing room floor were the cause of the outbreak.



Crave Brothers (2013) 
• 6 ill from 5 states 

• Onsets: May 20 – July 7   
• All hospitalized 
• One died 
• One miscarriage 

 
• Laboratory & epi evidence 
 

• Production stopped: July 1, 
2013 
 

• Recall: July 3, 2013 (Crave) 
       July 5, 2013 (Whole Foods) 

 
• Outbreak over: Sept 24, 2013 
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Presentation Notes
Production of three recalled cheeses stopped on July 1.Production of ALL cheeses produced by their facility stopped on July 11.Q: When was WI notified?A: June 27, 2013Q: Where was the product distributed?A: These products were distributed nationwide through retail and foodservice outlets as well as by mail orders.Q: Was the plant inspected?A:  Processing facility in Waterloo, Wisconsin inspected by FDA & WI Dept of Ag from July 2 – July 10.  Firm no longer in production until authorized to resume cheese production.Q: Did NC have any of the recalled product?A:  Whole Foods recalled product off of their shelves.  DID NC HAVE RECALLED PRODUCT (Ann Weirzbiki- check email trail)?Q:  What was the cause/breach at Crave Brothers?A: "Inspection of the cheese-making facility revealed that substantial sanitation deficiencies during the cheese-making process itself, after the milk was pasteurized, likely led to contamination," the CDC Morbidity and Mortality Weekly report noted.��Q:  Is the facility back in production?Q:  How did they figure out the cheese was the cause?A:  There are two routes that can confirm one another.  One is that they compared the eating behaviors of 1,735 sporadic cases of listeria seen in the US from 2004-2013 to those in this outbreak and found that while only 33% of sporadic cases reported consuming soft cheese in the month prior to illness, 100% of those in the outbreak reported doing the same (odds ratio = 10.8; 95% confidence interval = 1.8–∞). The other route is that the laboratory results indicated that the listeria from patients in the outbreak matched the “DNA fingerprint” of listeria found in samples of these cheeses.MMWR Article Quote“Persons at greater risk for listeriosis, including older adults, pregnant women, and those with immunocompromising conditions, should be aware that certain soft cheeses made with unpasteurized milk, or made under unsanitary conditions, regardless of whether the milk was pasteurized, have been shown to cause severe illness. These soft cheeses include fresh (unripened) cheeses, such as queso fresco (4), and soft-ripened cheeses, such as the cheeses implicated in this outbreak.”



Roos Foods (2014) 
• 8 ill from 2 states 

• Onsets: Oct 1 – Nov 29 
• 7 / 8 (88%) hospitalized 
• One died 
• 5 related to pregnancy 

 
• Laboratory (whole genome 

sequencing) & epi evidence 
 

• Recall: Feb 23, 2013 
 

• Food facility registration 
suspended: March 11, 2014 
 

• Outbreak over: April 18, 2014 
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Q:  Where were these cases?A:  California and MarylandOn March 11, 2014, FDA suspended the food facility registration of Roos Foods in response to this outbreak and findings of unsanitary conditions at the company’s facility during an FDA inspection from February 18–March 4, 2014. A company without a food facility registration cannot distribute any food products.The FDA ordered the suspension after an investigation by the FDA, Centers for Disease Control and Prevention, and state and local partners linked a multi-state outbreak of listeriosis to cheeses found to be contaminated with Listeria monocytogenes and manufactured by the company. Food facility registration is required for any facility engaged in manufacturing, processing, packing, or holding food for consumption in the United States, and if the registration of a facility is suspended, no person shall introduce food from such facility into interstate or intrastate commerce in the United States. The FDA inspected the company’s facility from February 18 – March 4, 2014. During the inspection, FDA investigators found insanitary conditions including:the roof leaking so badly that water was raining down into the cheese processing room, including onto the cheese processing equipment and storage tanks; standing water on the floor throughout the cheese curd processing room in proximity to the cheese vats and in the storage rooms; metal roof/ceiling and metal supports exhibiting a rusted appearance with metal flaking precluding effective cleaning and sanitizing; food residues found on equipment after cleaning had been performed; openings to milk storage tanks and transfer piping were not capped to prevent contaminants from entering or contaminating food contact surfaces; and floors, wall, and equipment that were deteriorated and in bad repair, including processing equipment and storage vats with rust holes and floors with rough concrete deterioration.



PERSPECTIVES 
National 
State 
Local 



National Perspective 
• Listeria Initiative  

• Piloted in 2004 and implemented nationwide in 2005 
• Lab + Epi components 
• Epi – database of ~2,000 cases 

 
 

• Grant performance metric (reported annually) 
• Time from case identification to completion of Listeria Initiative form 

 
• % of lab-confirmed cases with a completed listeria initiative form 

submitted to CDC 
 



National: Listeria Initiative (Epi) 
• Complete for all cases 
 

• Content 
• Lab results 

 
• Severity of illness 

 
• Mother/infant outcomes 

 
• Food exposures 

• Likelihood of consumption 
• Frequency of consumption 
• Purchase location 
• Brand 

 

 



National: Listeria Initiative (Lab) 

• Forward all samples 
to State Lab 
• Pulsed-field gel 

electrophoresis 
(PFGE) 

 
• Isolates will be 
forwarded to CDC 
• Whole genome 

sequencing (WGS) 
 

 



National: Analysis 
 

• Lab 
• Comparison of PFGE patterns (Yes/No) 
• Analysis of whole genome sequence (alike vs not-alike) 

 
• Epi 

• Most cases of listeria are sporadic 
• Case-case analysis  

• LI forms for sporadic vs LI forms for clusters 
• Behaviors of sporadic cases vs behaviors of outbreak cases 

Presenter
Presentation Notes
Are these case case forms from the Listeria initiative or something else?



State Perspective 

• Performance Metric 
• % of lab-confirmed 

cases with a complete LI 
form 

• Time from identification 
to completed LI form 
 

• Timely response 



Local Perspective 
• Gaston County 



Background 

 
• Notification 
 
• Local hospitals reported 

to CD nurse via paper 
lab. 



Background 
• Beginning of Outbreak 

 
• First case reported on 09/22/2013. 

• Male in Cherryville, NC. 
 

• Second case reported 11/18/2013.  
• Female in Gastonia, NC.  

 
• Third case reported on 12/16/2013.  

• Female in Gastonia, NC.  



Methods 
• Steps Taken to Respond to Outbreak 

• CD Nurse requested records from respective local hospitals.  
 

• CD Nurse made various telephone attempts to contact patients.  
 

• CD nurse sought guidance from the Communicable Disease State 
Consultant.  
 

• CD nurse completed investigation disease report as contact was 
made with each patient.  
 

• CD nurse completed additional follow up as requested by the 
State/CDC.  



Results (Epi) 

Demographics 

• Age (years) 
• < 60: 1 / 3 
• >= 60: 2 / 3 
 

• Gender 
• Male: 1 / 3 
• Female: 2 / 3 

 
• Onset Range 

• July – December 2013 
 

• Hospitalizations 
• 3 / 3 
• Days hospitalized: 3 – 14 (median: 11) 
 

• Deaths 
• 0 / 3 

Epidemiology 

 
 
 

• Common exposures 
 



Results (Lab) 
 



Lessons Learned 

 
 

• Seek guidance from state 
CD consultant.  
 

• Start investigation as soon 
as possible.  
 

• Be prepared to complete 
further investigation as 
requested by the State/CDC.  
 



WHAT DO WE DO ABOUT 
IT? 



Listeria Cases: What do we do about it? 

1) Meets Case 
Definition? 

2) Send Specimen 
to State Lab 

3) Complete LI 
Form 

4) Fax to CDB OR 
attach scanned 

version to NCEDSS 
event 

YES NO 

Assign to state as 
“Does not meet” in 

NCEDSS 



In Summary 

Listeria Initiative Form Laboratory 

Be sure to have the specimen 
forwarded to the State Lab! 

Presenter
Presentation Notes
http://thepetridishmicrobe.blogspot.com/ Below is a nice photo is a distinct umbrella shape on the motility tube which is produced by L.monoctogenes they are also small gram positive rods, and are beta hemolytic on sheeps blood agar.



Local Feedback 

Listeria Cases 

• Have you had any listeria 
cases? 
 

• Was a Listeria Initiative 
form completed? 
 

• Was a sample sent to the 
state lab? 

Suggestions for improving this 
process? 

 



Thank you! 

Acknowledgements 
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