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Foodborne Disease

• Over 200 diseases are caused by eating food contaminated with bacteria, 
viruses, parasites or chemical substances such as heavy metals. This 
growing public health problem causes considerable socioeconomic impact 
though strains on health-care systems lost productivity, and harming 
tourism and trade. These diseases contribute significantly to the global 
burden of disease and mortality.

• Foodborne diseases are caused by contamination of food and occur at 
any stage of the food production, delivery and consumption chain. They 
can result from several forms of environmental contamination including 
pollution in water, soil or air, as well as unsafe food storage and 
processing.

• Foodborne diseases encompass a wide range of illnesses from diarrhoea
to cancers. Most present as gastrointestinal issues, though they can also 
produce neurological, gynaecological and immunological symptoms. 

• Diseases causing diarrhoea are a major problem in all countries of the 
world, though the burden is carried disproportionately by low- and 
middle-income countries and by children under 5 years of age.
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Foodborne Infections 



Diarrhoeal disease

• Diarrhoeal disease is the third leading cause of death in 
children 1–59 months of age. It is both preventable and 
treatable.

• Each year diarrhoea kills around 443 832 children under 5 
and an additional 50 851 children aged 5 to 9 years.

• A significant proportion of diarrhoeal disease can be 
prevented through safe drinking-water and adequate 
sanitation and hygiene.

• Globally, there are nearly 1.7 billion cases of childhood 
diarrhoeal disease every year.

• Diarrhoea is a leading cause of malnutrition in children 
under 5 years old.



Pathogens
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Salmonella (non-typhoidal)

• Salmonella is 1 of 4 key global causes of diarrhoeal
diseases.

• Most cases of salmonellosis are mild; however, 
sometimes it can be life-threatening. The severity of 
the disease depends on host factors and the serotype 
of Salmonella.

• Antimicrobial resistance is a global public health 
concern and Salmonella is one of the microorganisms 
in which some resistant serotypes have emerged, 
affecting the food chain.

• Basic food hygiene practices, such as "cook 
thoroughly", are recommended as a preventive 
measure against salmonellosis.





Non-Typhoidal Salmonella



Routes Transmission of Salmonella



Salmonella





E. coli

• Escherichia coli (E. coli) is a bacteria that is commonly found in the 
lower intestine of warm-blooded organisms. Most E.coli strains are 
harmless, but some can cause serious food poisoning.

• Shiga toxin-producing E. coli (STEC) is a bacterium that can cause 
severe foodborne disease.

• Primary sources of STEC outbreaks are raw or undercooked ground 
meat products, raw milk, and faecal contamination of vegetables.

• In most cases, the illness is self-limiting, but it may lead to a life-
threatening disease including haemolytic uraemic syndrome (HUS), 
especially in young children and the elderly.

• STEC is heat-sensitive. In preparing food at home, be sure to follow 
basic food hygiene practices such as "cook thoroughly".

• Following the WHO “Five keys to safer food” is a key measure to 
prevent infections with foodborne pathogens such as STEC.



Listeriosis

• Listeriosis is a serious, but preventable and treatable disease.
• Pregnant women, the elderly or individuals with a weakened 

immune system, such as people with immuno-compromised status 
due to HIV, leukaemia, cancer, kidney transplant and steroid 
therapy, are at greatest risk of severe listeriosis and should avoid 
high risk foods.

• High risk foods include deli meat and ready-to-eat meat products 
(such as cooked, cured and/or fermented meats and sausages), soft 
cheeses and cold smoked fishery products.

• Listeria monocytogenes are widely distributed in nature. They can 
be found in soil, water, vegetation and the faeces of some animals 
and can contaminate foods.

• Listeriosis is an infectious disease caused by the bacterium Listeria 
monocytogenes.



Campylobacter

• Campylobacter is 1 of 4 key global causes of diarrhoeal
diseases. It is considered to be the most common 
bacterial cause of human gastroenteritis in the world.

• Campylobacter infections are generally mild, but can 
be fatal among very young children, elderly, and 
immunosuppressed individuals.

• Campylobacter species can be killed by heat and 
thoroughly cooking food.

• To prevent Campylobacter infections, make sure to 
follow basic food hygiene practices when preparing 
food.



Natural toxins in food

• Some natural toxins can be formed in food as defense 
mechanisms of plants, through their infestation with toxin-
producing mould, or through ingestion by animals of toxin-
producing microorganisms.

• Natural toxins can cause a variety of adverse health effects 
and pose a serious health threat to both humans and 
livestock. Some of these toxins are extremely potent.

• Adverse health effects can be acute poisoning ranging from 
allergic reactions to severe stomachache and diarrhoea, 
and even death.

• Long-term health consequences include effects on the 
immune, reproductive or nervous systems, and also 
cancer.



Botulism

• Clostridium botulinum is a bacterium that produces dangerous 
toxins (botulinum toxins) under low-oxygen conditions.

• Botulinum toxins are one of the most lethal substances known.
• Botulinum toxins block nerve functions and can lead to respiratory 

and muscular paralysis.
• Human botulism may refer to foodborne botulism, infant botulism, 

wound botulism, and inhalation botulism or other types of 
intoxication.

• Foodborne botulism, caused by consumption of improperly 
processed food, is a rare but potentially fatal disease if not 
diagnosed rapidly and treated with antitoxin.

• Homemade canned, preserved or fermented foodstuffs are a 
common source of foodborne botulism and their preparation 
requires extra caution.



Hepatitis A

• Hepatitis A is an inflammation of the liver that can cause mild to 
severe illness.

• The hepatitis A virus (HAV) is transmitted through ingestion of 
contaminated food and water or through direct contact with an 
infectious person.

• Almost everyone recovers fully from hepatitis A with a lifelong 
immunity. However, a very small proportion of people infected with 
hepatitis A could die from fulminant hepatitis.

• The risk of hepatitis A infection is associated with a lack of safe 
water and poor sanitation and hygiene (such as contaminated and 
dirty hands).

• A safe and effective vaccine is available to prevent hepatitis A.
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Bacillus cereus Toxins







Pathogenic of diarrhoeagenic E. coli.
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Staphylococcus Virulence Factors



Major syndromes of enteric infection



Diagnosis tools



Key points for the laboratory diagnosis 
of gastrointestinal infections

• The specimen of choice to diagnose diarrheal illness is the 
diarrheal stool, not a formed stool or a swab, with a 
notable exception in pediatrics where a swab is acceptable 
when feces is noted on the swab.

• Fecal testing for causes of infectious gastroenteritis using 
culture or culture independent methods is indicated for 
patients with moderate to severe, bloody, febrile, 
dysenteric, nosocomial, or persistent diarrheal illnesses or 
immunocompromised patients. 

• Culture independent multiplex molecular tests are 
reported to be more sensitive than culture, result in higher 
rates of detection, and often cost more than culture 
methods.

• Toxin or nucleic acid amplification testing for C. difficile 
should only be done on diarrheal stool.
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Management of Foodborne Infections
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Food safety

• Food safety, nutrition and food security are inextricably linked.
• An estimated 600 million – almost 1 in 10 people in the world – fall 

ill after eating contaminated food and 420 000 die every year.
• US$ 110 billion is lost each year in productivity and medical 

expenses resulting from unsafe food in low- and middle-income 
countries.

• Children under 5 years of age carry 40% of the foodborne disease 
burden, with 125 000 deaths every year.

• Foodborne diseases impede socioeconomic development by 
straining health care systems and harming national economies, 
tourism, and trade.

• Food safety is a shared responsibility among different national 
authorities and requires a multisectoral, one health approach.



Surveillance





Arigatou
Gozaimasu
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