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Microbial foodborne diseases (2011) 

 47.8 million cases of gastrointestinal 

illnesses ; 9.4 million due to known and 

38.4 million due to unknown pathogens) 

 127,000 serious illnesses resulting in 

hospitalizations; 56,000 due to known and 

71,000 due to unknown pathogens 

 3,037 deaths (range: 1,492–4,983) ; 1,351 

due to known and 1,686 due to unknown 

pathogens 
 









The pathogens 

 Dairy associated outbreaks: 
• B. cereus: 35 outbreaks 

• Brucella: 4 outbreaks 

• Campylobacter:  78 outbreaks 

• C. perfringens: 93 outbreaks 

• E. coli O157: 23 outbreaks 

• L. monocytogenes: 7 outbreaks 

• Salmonella: 210 outbreaks 

• Staph. aureus: 118 outbreaks 

• Norovirus: 545 outbreaks 
 



Norwalk like viruses 

 Total: 23 million cases and 310 deaths 

 Foodborne: 9.2 million cases and 120 deaths 

 Up to 1 to 10 billion norovirus particles per g feces and 1 

million  infectious particles per ml of vomit 

 Very low infectious dose (1/100,000 of 1/10,000 ml of 

vomit may contain enough virus to cause disease 

 

 



Norovirus 

 Most outbreaks of norovirus illness happen when infected 
people spread the virus to others. But, norovirus can also 
spread by consuming contaminated food or water and 
touching things that have the virus on them. 

 

 Healthcare facilities, including nursing homes and hospitals, 
are the most commonly reported places for norovirus 
outbreaks in the United States and other industrialized 
countries. Over half of all norovirus outbreaks reported in the 
United States occur in long-term care facilities. 

 

 Outbreaks of norovirus illness have also occurred in 
restaurants, schools, banquet halls, summer camps, cruise 
ships, and even at family dinners. These are all places where 
people often eat food handled or prepared by others. 
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Norovirus 

 Norovirus is the leading cause of illness from 
contaminated food in the United States. About 50% of all 
outbreaks of food-related illness are caused by 
norovirus. 

 

 Foods that are commonly involved in outbreaks of norovirus 
illness are— 

 •leafy greens (such as lettuce), 

 •fresh fruits, and 

 •shellfish (such as oysters). 

 

 But, any food that is served raw or handled after being 
cooked can get contaminated. 
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GII.4 Sydney 

 In January 2013, the US Centers for Disease Control 

and Prevention (CDC) reported that a new norovirus 

strain, GII.4 Sydney, which was first detected in 

Australia, had spread to the United States. During 

the last 4 months of 2012, GII.4 Sydney accounted 

for 53% of 266 norovirus outbreaks in the United 

States, with roughly half of them having resulted 

from direct person-to-person transmission and 

another 20% having been foodborne. In general, GII.4 

strains are associated with higher rates of hospitalization 

and death.  
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 Noroviruses are relatively resistant to inactivation by 

chlorine.  

 Body fluid sources include vomitus and feces from 

infected individuals. Maximal viral shedding occurs 

during the first 48 hours of illness; however, viruses 

can be detected in stool up to 3 weeks after illness 

resolves. 
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Norwalk-like viruses: a case study 
 In January 1999, an outbreak of viral gastroenteritis 

affected more than 300 people who attended a 

metropolitan concert hall over a 5-day period.  

 The first case was a concert attendee who vomited in the 

auditorium and adjacent male toilet 

• Gastrointestinal illness occurred among members of 8/15 school 

parties who attended the following day.  

• Children who sat on the same level of the auditorium as the first 

case were much more likely to be ill than those seated elsewhere  

• Transmission most likely occurred through direct contact with 

contaminated fomites (“any inanimate object or substance capable 

of absorbing, retaining, and transporting contagious or infectious 

organisms from one individual to another”).  



Salmonella 
 Increasingly recognized as a pathogen that can survive 

extremely well and for extremely long time in 
• Dry food environments (cereal plants, powdered products) 

• Low water activity foods (peanut butter, cereal, flour, spices) 

 Can cause disease even if no growth occurs in food 

 Heat resistance is increased tremendously if Salmonella 

is present in a dry matrix 
• Temperatures that yield a >5 log reduction of Salmonella in milk 

may be virtually ineffective in reducing Salmonella present in low 

water activity food or ingredients  



Salmonella  

 The incubation period depends on the host and the 

inoculum is generally 6-72 hours. In most cases, stools 

are loose and bloodless. 

 In rare cases, Salmonella infections cause large-volume 

choleralike diarrhea or may be associated with 

tenesmus. The diarrhea is typically self-limiting and 

resolves within 3-7 days.  

 Fever, abdominal cramping, chills, headache, and 

myalgia are common. Fever usually resolves within 48 

hours. 
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Salmonella 

 The following were the 7 most commonly isolated 

Salmonella strains causing human disease reported to 

the US Centers for Disease Control and Prevention in 

2007: 

• S enteritidis (16.9%) 

• S typhimurium (16%) 

• S enteritidis heidelberg (3.9%) 

• S enteritidis newport (10.4%) 

• S enterica serotype Javiana (5.5%) 

• S enterica serotype I 4,5,12:i: (5.7%) 

• S enteritidis montevideo (3.4%) 
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O157 EHEC 
 Shiga toxin–producing E coli (STEC) is among the most 

common causes of foodborne diseases.  

 GI illnesses, including nonbloody and bloody diarrhea.  

 Patients with these diseases, especially children, may be 
affected by neurologic and renal complications, including 
Hemolytic Uremic Syndrome (HUS).  



Non O157 EHEC 
 Disease and transmission similar to O157:H7  

 Approx. 112,700 human cases and 270 hospitalizations 
annually in US (2011 data) 

 Big Six” – O26, O45, O103, O111, O121, O145 

 Declared an adulterant by USDA 

 Tests for non O157 STEC/EHEC are now available  

 Previous outbreaks have occured in US, including one E. 
coli O157:NM outbreak linked to raw milk (2008)  



E. coli O103 outbreak linked to raw 

milk cheese 

 Three people became sick with E. coli O103 after 
consuming cheese made with unpasteurized cow’s 
milk. 

 Raw milk cheese form implicated facility tested 

positive for Shiga-toxin E. coli (STEC) 
• Cheese had been aged 60 + days 
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Staphylococcus aureus 

 Staph food poisoning is caused by infection with the Staphylococcus 
aureus (S. aureus) bacterium. The bacteria multiply in foods and 
produce toxins especially if food is kept at room temperature. The 
toxins may be present in dangerous amounts in foods that have no 
signs of spoilage, such as a bad smell. 

 What causes staph food poisoning? 

 Most people get staph poisoning by eating contaminated food. The 
most common reason for contamination is that the food has not 
been kept hot enough [140 F (60 C) or above] or cold enough [40 F 
(4 C) or below]. 

 Foods that are associated with staph food poisoning include: 
• Meats. 

• Poultry and egg products. 

• Salads such as egg, tuna, chicken, potato, and macaroni. 

• Bakery products such as cream-filled pastries, cream pies, and chocolate 
eclairs. 

• Sandwich fillings. 

• Milk and dairy products  
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Staph Food Poisoning 

 What are the symptoms? 

 Symptoms of staph food poisoning include nausea, 
vomiting, retching, stomach cramping, and diarrhea. In 
more severe cases, dehydration, headache, muscle 
cramping, and changes in blood pressure and pulse rate 
may occur. 

 Symptoms typically come on quickly (w/in 3-4 hours). 
How severe they are depends on your susceptibility to 
the toxin, how much contaminated food you ate, how 
much of the toxin you ingested, and your general health. 
The condition is typically over in 2 days. But it is not 
unusual for complete recovery to take 3 days and 
sometimes longer in severe cases 
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Campylobacter 

 Generally causes mild gastrointestinal human illness 
• Camplylobacteriosis is one of the most common bacterial foodborne 

illnesses 

 Linked to Guillain–Barré syndrome (acute neuromuscular 
paralysis) 

 Linked to chicken and poultry, but also dairy and dairy 
products 

 About 850,000 foodborne cases and 75 deaths/year in the 
US 



What is Guillain-Barre Syndrome? 

 a disorder affecting the peripheral nervous system. 

Ascending paralysis, weakness beginning in the feet and 

hands and migrating towards the trunk, is the most 

typical symptom, and some subtypes cause change in 

sensation or pain, as well as dysfunction of the 

autonomic nervous system. It can cause life-threatening 

complications, in particular if the respiratory muscles are 

affected or if the autonomic nervous system is involved. 

The disease is usually triggered by an infection. 
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 All forms of Guillain–Barré syndrome are autoimmune 

diseases, due to an immune response to foreign 

antigens (such as infectious agents) that mistargets host 

nerve tissues through a mechanism known as molecular 

mimicry.   The most well-described antecedent infection 

is the bacterium Campylobacter jejuni. 

 
• Yuki N (June 2008). "[Campylobacter genes responsible for the development and determinant of 

clinical features of Guillain-Barré syndrome]". Nippon Rinsho. Japanese Journal of Clinical Medicine 

(in Japanese) 66 (6): 1205–10. PMID 18540372. 

• Kuwabara S. et al. (2004-08-10). "Does Campylobacter jejuni infection elicit "demyelinating" Guillain-

Barré syndrome?". Neurology (Lippincott Williams & Wilkins) 63 (3): 529–33. 

doi:10.1212/01.WNL.0000133205.05169.04. PMID 15304587. 
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Listeria monocytogenes 

 Causes septicemia, abortion and encephalitis in humans 
and in animals 

 Incubation period 7 - 60 days 

 Human listeriosis occurs in both epidemic and sporadic 
cases 

 Affects predominantly elderly and immuno-compromised 
people, pregnant women and newborns. 

 Approx. 1,500 human cases/year in the U.S., resulting in 
approx. 250 deaths/year 

 Responsible for majority of microbial food recalls 



Food Safety Modernization Act 

 F.2.5 Who is affected by these fees? 
Only those parties in the food and feed industry whose non-compliance 
results in the following activities: 

 Facility reinspections – follow-up inspections conducted by FDA 
subsequent to a previous facility inspection that identified 
noncompliance materially related to a food safety requirement of the 
Federal Food, Drug, and Cosmetic Act (the Act). The reinspection must 
be conducted specifically to determine that compliance has been 
achieved. 

 Recalls – food recall activities performed by FDA that are associated 
with a recall order with which a responsible party has not complied. 

 Importer reinspections -- follow-up inspections of a food offered for 
import conducted by FDA subsequent to a previous inspection that 
identified noncompliance materially related to a food safety requirement 
of the Act. The reinspection must be conducted specifically to determine 
that compliance has been achieved. As discussed in F.2.2., these fees 
will not be assessed until the agency has resolved issues associated 
with these fees and the public has been notified by the agency.  
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Who is Covered? 

 Facilities that manufacture, process, pack or hold human 

food 

 In general, facilities required to register with FDA under 

sec. 415 of the FD&C Act 

 Applies to domestic and imported food 

 Some exemptions and modified requirements are being 

proposed 



Required Records 

 Written food safety plan 

 Records that document monitoring of the preventive 

controls 

 Records that document corrective actions 

 Records that document verification 

 Records that document training for the qualified 

individual 



Provisions that were effective immediately:  

 New FDA authority for mandatory recalls 

 Expanded FDA authority to request records re: “food of 

concern” 

 New whistle-blower employee protection provisions 

 New mandatory facility inspection schedule for FDA 

 New FDA authority to collect fees for facility re-inspections and 

recall activities by the FDA if mandatory recall request is not 

complied with 

 

Overview of Key FSMA Provisions 



 Covers adulterated or misbranded food that could cause 

serious adverse health consequences or death 

 FDA will give the facility the opportunity to recall 

voluntarily 

 If facility does not cooperate, FDA can issue an order 

requiring the responsible party to cease distribution 

 If requested, FDA will hold an informal hearing on the 

“cease distribution” order 

 - If FDA determines that it did not have adequate grounds, order 

must be vacated or modified 

 - If FDA determines recall is necessary, recall order is issued  

 

 

 

New Mandatory Recall Authority 



 FDA can bring criminal prosecutions, request injunctive relief 

(court order requiring certain action), and seek civil penalties 

for failure to comply with an order 

 Civil penalties for failure to comply with a recall order can be 

up to $50,000 for individuals and $250,000 for businesses 

 FDA can collect “fees” to cover the recall-related costs it incurs 

when a responsible party does not comply with a recall order 

 Under consideration: compensation of agricultural producers 

for recall-related costs when mandatory recalls of agricultural 

commodities are later determined to be erroneous 

  

 

New Mandatory Recall Authority (con’t) 



Helados La Tapatia, Inc. Recalls Products Because of 

Possible Health Risk 

 
 FOR IMMEDIATE RELEASE - March 19, 2014 - Helados La Tapatia, Inc., 

of Fresno, California, is voluntarily recalling all ice cream products, 

popsicles, fruit bars/cups and bolis due to a possible health risk from 

Listeria monocytogenes. Helados La Tapatia, Inc., is coordinating closely 

with regulatory officials. 

 Listeria monocytogenes is an organism which can cause serious and 

sometimes fatal infections in young children, frail or elderly people, and 

others with weakened immune systems. Although healthy individuals may 

suffer only short-term symptoms such as high fever, severe headache, 

stiffness, nausea, abdominal pain and diarrhea, Listeria infection can cause 

miscarriages and stillbirths among pregnant women. 

 The products were distributed in Arizona, California, Nevada, Washington, 

Guam and Canada in retail stores. The products are sold under the brand 

names of Helados La Tapatia and Icesations. 

 No illnesses have been reported to date. The recall was the result of a 

routine inspection program by the U.S. FDA which revealed the 

presence of the bacteria on certain food processing equipment. 

 A separate UPC Inventory of the products and their UPC codes is provided. 
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 FDA must conduct initial inspections of “high risk” 
facilities within 5 years and follow-up inspections every 3 
years thereafter 

 FDA must conduct initial inspections of facilities that are 
not “high risk” within 7 years and follow-up inspections 
every 5 years thereafter 

 FDA will consider a variety of factors in the determination 
of whether a facility is “high risk” 

 FDA may rely on other Federal, State, or local agencies 
to conduct the inspections 

 FDA examining whether it should exempt on-farm 
activities by small and very small businesses 

 

Facility Inspection Schedules for FDA  
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 Under the FSMA, facilities must re-register every 2 years 
and registrants must consent to FDA inspections 

 When new provisions take effect, FDA will have authority 
to suspend a facility’s registration if it determines that food 
handled at that facility could cause serious adverse health 
consequences or death 

 If requested, FDA will hold an informal hearing on the 
suspension order 

 - If FDA determines that it did not have adequate grounds, order must 
be vacated or modified 

 - If FDA determines suspension is necessary, registrant must prepare 
a corrective action plan 

  

 

New Facility Re-Registration Requirement,  

New Authority to Suspend Registrations 



 Facilities under suspension orders cannot distribute food 

 FDA can bring criminal prosecutions and request 

injunctive relief (court order requiring certain action) for 

failure to comply with a suspension order  

 New provisions took effect  JUL 2011 

New Facility Re-Registration Requirement,  

New Authority to Suspend Registrations (con’t) 
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 Focus of the new requirements is on prevention 

 All registered facilities are required to:  

 - Conduct a hazard analysis 

 - Develop and implement preventive controls to address identified 
hazards 

 - Establish procedures for corrective action in the event preventive 
controls are not implemented or are ineffective 

 - Conduct follow-up hazard analyses every 3 years or earlier if 
changes may result in new hazards or increased the risk of identified 
hazards  

 Facilities must prepare a written plan documenting its 
hazard analysis, preventive controls, and corrective 
action procedures 

 

New Requirements for Hazard 

Analyses and Preventive Controls  



 FDA now has authority to detain food if it had “credible 

evidence” that the food presents a threat of serious 

adverse health consequences or death 

 When new provisions take effect, FDA will have the 

authority to detain food if it has “reason to believe” that 

the food presents a threat of serious adverse health 

consequences or death 

 This new provision took effect 180 days after enactment 

of FSMA (early July 2011) 

 

Lower Standard for FDA 

Administrative Detention of Food 



Spartan Stores Voluntarily Recalled Deli Products Due to 

Possible Health Risks 

 
 FOR IMMEDIATE RELEASE - September 12, 2012 - Spartan Stores is initiating a 
precautionary recall of certain deli products due to concerns of possible Listeria 
monocytogenes contact. This recall is precautionary and is being initiated to ensure the highest 
degree of confidence to our customers. Listeria monocytogenes is an organism which can 
cause serious and sometimes fatal infections in young children, frail or elderly people, and 
others with weakened immune systems. Although healthy individuals may suffer only short-
term symptoms such as high fever, severe headache, stiffness, nausea, abdominal pain and 
diarrhea, Listeria infection can cause miscarriages and stillbirths among pregnant women. 

  

No products have been identified as coming into contact with the Listeria 
monocytogenes organism. 

  

The deli products were distributed to Family Fare, D&W Fresh Markets, Glen's, VG's and a 
limited number of independent supermarkets in Michigan. Spartan Stores has received no 
reports of illness associated with the consumption of these products. Anyone concerned about 
an illness should contact their healthcare provider immediately. All of the products involved in 
the recall should be discarded or returned for a full refund. 

  

This recall is the result of a routine surface swabbing conducted by the FDA which 
resulted in positive samples of Listeria monocytogenes. 
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Environmental Testing:  How to 

address L. monocytogenes 

 Control strategies need to focus on preventing post 
kill step re-contamination of products (at plants as 
well as at retail) 

• Sanitary equipment design  

• Appropriately designed and implemented SSOPs (sanitation standard 
operating procedures) 

• Environmental testing 

 Limited risk in foods that do not support growth 
• at 1 x 1010 cfu/serving, the dose-response model predicts a median 

death rate of 1 in 667 servings for pregnancy associated/neonatal 
listeriosis 

 

 

 



Environmental sampling plans – the 

need for written procedures and plans 

for corrections 

 Written plans for corrections that need to be performed 
after positive samples are essential 

• Plans need to be plant specific 

• Each positive sample should be followed up with additional 
investigations 

 All corrections need to be documented in writing 



FDA Draft Risk Assessment on Listeriosis 

from Soft-Ripened Cheese 

 Released on February 11, 2013 (189 pages!) 

• Covers Brie and Camembert 

• Focus on farmstead cheeses 

 Joint effort by FDA and Health Canada 

 Key finding: the risk of listeriosis from soft-ripened cheeses 

made with raw milk was estimated to be 112 times higher 

than that from soft-ripened cheese made with pasteurized 

milk. 

 



Wooden Boards for Aging….. 

Excerpt from FDA Policy Letter 

 

The use of wooden shelves, rough or otherwise, for cheese 

ripening does not conform to cGMP requirements, which 

require that “all plant equipment and utensils shall be so 

designed and of such material and workmanship as to be 

adequately cleanable, and shall be properly maintained.”  

21 CFR 110.40(a). Wooden shelves or boards cannot be 

adequately cleaned and sanitized.  
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lmf226@cornell.edu 
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Coliform Study  

 Raw milk AND pasteurized milk cheeses 

 Are coliforms a good indicator of anything??? 

 If you’d be willing to participate, in confidentiality, please 

see me after the meeting today, or email me at 

rdr10@cornell.edu 
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 https://www.facebook.com/BigRedFoodScience 

 

 www.twitter.com/BigRedFoodSci 

 

 www.milkfacts.info 

 

 http://foodscience.cals.cornell.edu/extension/ 
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