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Emerging Zoonoses

• Emerging zoonoses (diseases or infections that are naturally 
transmissable from vertebrate animals to humans and vice-versa) 
have potentially serious human health and economic impacts and 
are trending upwards.

• The World Health Organization (WHO) has a Department of Food 
Safety and Zoonoses with a mission to “lower the burden of 
disease from food and animals, focusing on industrialized and 
traditional production systems, and integrating prevention from traditional production systems, and integrating prevention from 
farm to table.”

www.who.int/zoonoses/en

• The Food and Agriculture Organization (FAO) of the United 
Nations states that most of the pathogens that play a role in 
foodborne diseases have a zoonotic origin and have reservoirs in 
healthy food animals.

www.fao.org
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Pathogens and Foodborne Illness:
Where are we at risk?

Outbreaks are caused by:

– Bacterial pathogens (61%)

– Viral pathogens (primarily Norovirus) (23%) 

– Chemicals/toxins (15%) 

– Parasites for (1%)

• The most prominent bacterial pathogens are:

– Salmonella (24%)

– Clostridium (11%)

– Staphylococcus (8%)

– E. coli (6%)

– Campylobacter (3%)

2 U.S. Center for Science in the Public Interest, 2009



Relative Virulence

Bacteria Infectious Dose

C. jejuni 1,000 to 10,000 bacteria

L. monocytogenes More than 1,000 bacteriaL. monocytogenes More than 1,000 bacteria

Salmonella enteritidis 100 to 1,000 bacteria

E. coli O157:H7 Fewer than 10 bacteria

Centers for Disease Control and Prevention
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“Farmers and processors must recognize the critical role they 
play in maintaining a safe food supply.”

U.S. Center for Science in the Public Interest, 20084



Outbreaks and Human Illnesses

Food Outbreaks Illnesses

Seafood 1,053  (1) 10,415   (5)

Produce 713     (2) 34,049   (1)

Poultry 580     (3) 17,661   (2) 

Beef 506     (4) 13,873   (3)

Eggs 352     (5) 11,224   (4)
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1998 – 2007 figures from the U.S. Center for Science in the 
Public Interest.



The Cost of Foodborne Illness (U.S.)

Pathogen CDC Estimate of 
Annual # of Cases

ERC Cost Estimate 
(2009 Dollars)

Campylobacter
(foodborne sources)

2,000,000

Salmonella (all
sources)

1,397,187 $2,649,413,401

Shiga toxin-
producing E. coli 
O157 (STEC) (all 

73,480 $478,381,766

O157 (STEC) (all 
sources)

Non-STEC OI57 (all 
sources)

31,229

Listeria (all sources) 2,797

The Economic Research Service (ERS) of the U.S. 
Department of Agriculture estimates include assumptions 
about disease incidence, medical costs, productivity losses 
or disutility. 

www.ers.usda.gov/data/foodborneillness
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The Cost of Produce-Related Illness 
(U.S.)

“Health-Related Costs from Foodborne Illness in the 
United States” (study by former USFDA economist):

-nearly $39B in annual economic loss is attributed to produce 
(fresh, canned and processed), accounting for roughly 
19,700,000 of the reported illnesses documented19,700,000 of the reported illnesses documented

-”economic loss” includes health-related costs (hospital and 
physician services and drugs) and quality of life losses (deaths, 
pain, suffering, functional disability)

www.producesafetyproject.org
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• Litigation relating to E. coli contamination alone 
over the past 15 years in the United States has 
amounted to approximately US$300 million.

• Companies forced to close:

Other Costs to Industry

• Companies forced to close:

– Topps Meat

– Hudson Meats
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Capital expenditures:

– Lactic acid cabinets

– Exhaust systems in the hide room

– New down-pullers

– Hot water and steam cabinets

Beef Packing Industry Interventions

– Hot water and steam cabinets

According to the Canadian Meat Council (CMC), the Canadian 
beef packing industry has spent $60 million dollars in capital 
expenditures over the five years prior to 2006, dedicated to 
the control, reduction, and intervention of E. coli.
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The Cost of E. coli O157 
Infection in Canada

 Medical Costs   Loss of Productivity  Loss of life  Total COI  

Canada  $6,885,665 $829,966 $13,829,165 $21,544,796 

 

• Onset of illness generally 2 to 8 days following exposure to the 
bacterium. 

• Once ingested, E. coli O157 attaches to the cells lining the intestine 
causing inflammation which damages the intestinal lining and 

10

causing inflammation which damages the intestinal lining and 
letting the toxin enter the circulatory system. 

• Symptoms of infection include abdominal pain, followed by severe 
bloody diarrhea. In most cases, the illness resolves in 5 to 10 days. 

• In ~8-10% of severe cases, the toxin can cause the development 
of haemolytic uremic syndrome (HUS). Children under five years of 
age and elderly people are the most susceptible. Two to seven 
percent of HUS cases lead to death (World Health Organization).



Where are the Illnesses Coming From?
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E. coli O157 Risk Reduction: 
Economic Benefit to Canada

Analysis conducted by the 
George Morris Centre

Released in 2009

Objective: 
To determine the economic To determine the economic 
benefit of an E. coli O157 
control program involving 
immunization of cattle in 
Canada
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E. coli O157 Risk Reduction: 
Economic Benefit to Canada

• The Beef Information Council: “positive consumer attitudes 
pertaining to beef product safety are critical to maintaining 
and increasing demand.” 

• Kansas State University: “a 10% increase in beef recalls is 
associated with a 0.2% decline in beef demand”associated with a 0.2% decline in beef demand”

• Beef demand in Canada: $6.5 billion (Canfax)

• Benefit: $78 million
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E. coli O157 Risk Reduction: 
Economic Benefit to Canada

Type of Animal
Head 

(Thousand)

Total Doses 

(Thousand)

Bulls 230 460

Milk cows 981 1,962

Beef cows 4,471 8,942

Dairy heifers 459 917

Beef heifers 1,416 2,832

2010
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Beef heifers 1,416 2,832

Beef heifers for breeding 516 1,033

Beef heifers for market 900 1,800

Steers 1,141 2,281

Calves 4,317 8,635

Total Cattle 13,015 28,862

57.7$  
Annual Cost of Canadian Vaccination 

Program (million)



E. coli O157 Risk Reduction: 
Economic Benefit to Canada

• Vaccination cost:  $57.7 million

• Benefits:

– Medical cost savings ($21 million)

– Savings from fewer recalls ($  4 million)– Savings from fewer recalls ($  4 million)

– Savings on cost of lost demand ($78 million)

$103 million

• Benefit-cost ratio 3:1
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Cost of Walkerton water tragedy estimated at $64.5 
million; $155 million if human suffering factored in.
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Long-Term Health Impacts

• 5 million Canadians may suffer from Irritable Bowel 
Syndrome (IBS).

• There are approximately 120,000 new cases each year. 

• Between 1% and 8% of the new cases may be the result of 
previous E. coli O157 infection.

• The economic and health care burden of IBS in Canada is 
greater than $6.5 billion annually before the over-the-
counter drugs or prescriptions are included.

– E. coli infections could account for between $65 million and $520 
million of this cost.
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Bioniche Food Safety

Strategy: Develop vaccines for animals against pathogens they 
may introduce to the human food and water supply, and 
environment.

� E. coli O157 Vaccine

� Causes 73,000 cases of human infection and 60 deaths per year in 
the U.S. alone

Future Food Safety vaccine candidates:

� Salmonella Vaccine

� Campylobacter Vaccine

� Listeria Vaccine
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Studies of the vaccine have involved more than 30,000 cattle 
and have shown the following:

• Up to 99.5% reduction in shedding

The Bioniche E. coli Vaccine

• A 97.5% reduction in colonization 

• 85% fewer animals shedding

• 63.9% reduced duration of shed in affected animals

A Canadian (CFIA) full license was granted Oct., 2008

USDA notification of eligibility for conditional license Feb., 2008
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www.econichevaccine.com
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Corporate Structure

Bioniche Life Sciences Inc.

Bioniche Food Safety

Food Safety

Bioniche Therapeutics

Human Health

• Drug discovery & 
development

• Development of animal 
vaccines to help enhance

Bioniche Animal Health

Animal Health

• Largest Canadian-owned 
animal health company
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Fiscal 2009 sales: $33M+

development

• Products based on proprietary 
technologies

• Development: bladder cancer, 

peritoneal cancers
(ovarian, colorectal)

vaccines to help enhance
food & water safety

• E. coli O157 cattle 
vaccine fully licensed
in Canada; pending U.S.
conditional license

• Other animal vaccines in 
pipeline (Salmonella, 
Campylobacter, Listeria) 

animal health company

• Foci:
� Reducing reliance on  
antibiotics (immunology); 

� Enhancing reproductive
performance; 

� Preventing illness 
(vaccines)



Bioniche Life Sciences Inc.
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www.Bioniche.com


