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Key Messages

▸ Salmonellosis is the deadliest foodborne 

disease globally and is underestimated

▸ Eggs and egg products are a potential source 

for human infection

▸ If you are an egg producer, there is a risk     

for your brand and your operations
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Investing into an integrated Salmonella prevention program focused      

on controlling SE and ST will support a more sustainable business
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Outline

1. Why is salmonellosis a global threat for public health?

2. Which is the best approach to control Salmonella and therefore support a 

sustainable business?

3

▸Describe the impact of Salmonella to humans, producers and the food 

chain

▸Demonstrate how comprehensive control programs, including vaccination,  

can support sustainability of your business

Objectives
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1. Why is salmonellosis a global

threat for public health?
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Foodborne Diseases

▸ Foodborne diseases (FBD) have been an issue 

for all societies since the beginning of 

humanity 

▸ Lot of people are at risk of falling ill or even 

die every year as a result of consuming 

unsafe food

▸ FBD affect economic development, 

particularly challenging the tourism, agricultural 

industries and international food trade
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Foodborne Diseases (FBD)

6
https://apps.who.int/iris/bitstream/handle/10665/199350/9789241565165_eng.pdf 

▸ FBD agents are estimated to cause 600 M 

illnesses globally annually with 420,000 

deaths 

▸ Salmonella causes 59,000 deaths globally
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▸ FBD affect particularly vulnerable people with weak immune systems

7

FBD, foodborne disease

Children

(40% of the foodborne disease 

burden is on children under 

5 years of age)

The Burden of Foodborne Diseases is Substantial

Pregnant women Elderly Immunocompromised
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https://apps.who.int/iris/bitstream/handle/10665/199350/9789241565165_eng.pdf 
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Salmonellosis is 

the Deadliest Foodborne Disease

▸ Salmonella represents 26% of 

diarrhoeal deaths

▸ Salmonellosis has the highest DALY (1 

DALY = 1 healthy life year lost) among all 

FBD

▸ New WHO Food Safety Strategy 

commits to reducing diarrhoeal diseases 

by 40% by 2030

8
Draft WHO Global strategy for food safety 2022-2030. https://apps.who.int/iris/bitstream/handle/10665/199350/9789241565165_eng.pdf 

Median global number of foodborne illnesses, deaths, Years Lived with Disability (YLDs),Years of 

Life Lost (YLLs) and Disability Adjusted Life Years (DALYs), with 95% uncertainty intervals, 2010.
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Global Presence of Salmonellosis

▸ The WHO* estimates that 11,400 people per 1 million got sick from Salmonella in one year

▸ Europe has the lowest rates with 1,860 cases per 1 million
▸ 6 times lower than global average thanks to EU wide Salmonella control regulations

9
**EFSA journal 2021;19(2):6406

EFSA journal 2021;19(2):6406
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Prevalence of Salmonella

Confirmed cases are just the tip of the iceberg

10

In 2016, 94,530 confirmed salmonellosis cases 

were reported by 28 MS, resulting in an EU 

notification rate of 20.4 cases per 100,000

However, the estimated number of true 

human salmonellosis cases in the EU in 

the same year was 4.08 million

EFSA J.2019;17(2):5596
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4.08 M
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Salmonella caused foodborne outbreaks in 23 EU member states

• Represents 1/5 of all foodborne 

outbreaks 

11

23

Salmonella

21 13

11

STEC

10

Bacillus

cereus

18

10

Shigella

5

Listeria

Campylobacter
Clorstridium

perfringens
Norovirus

Number of countries reporting   

food-borne outbreaks
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EFSA Journal 2021;19(2):6406

Salmonellosis:

• Represents 50% of all foodborne
outbreaks related to hospitalizations
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Outbreaks : 2 main Salmonella serovars

72%

S. Enteritidis

2116% 10% 2%

Others S. InfantisS. Typhimurium

88%

There are more than 2,500 Salmonella Serovars

▸ 88% of the human 

Salmonella outbreaks 

are caused by two 

serovars
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▸ 15 leading pathogens 

13

Salmonellosis Represents 24% of the Total Foodborne 

Economic Burden in the USA

Sandra Hoffmann, Bryan Maculloch, and Michael Batz,Economic Burden of Major Foodborne Illnesses Acquired in the United States, United States Department of Agriculture, EIB-140, May 2015 

5%

12%

83%

  Productivity loss ($856 million)

  Medical costs ($1.8 billion)

  Deaths ($12.8 billion)

Costs of $15,5 billion
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Costs of $3,7 billion

12 %

Campylobacter, spp.

(all species)

2 %

Vibrio vulnificus

2 %

Clostridium perfringens

6 %

8 Other major 

pathogens
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Cost of Salmonella Illness in the EU

EFSA, European food and safety agency, EFSA Journal 2010; 8(4):1546 77 

Table 1: Estimation of the true incidence, burden and costs of human salmonellosis in the EU 27

Costs of illness

170 to 3300 M€
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Salmonella Control is important to prevent spread across 

borders

15

▸ By food or traveling people

▸ Every food producer needs to 

adopt best global practices 

regarding Food Safety
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Foodborne diseases are a major global 

public health concern but they are

preventable

Prevention campaign from the WHO
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Antimicrobial Resistance is a Global Concern and a threat 

to Food Safety

16
EFSA Journal 2021;19(4):6490 

Complete susceptibility and multi-drug resistance in Salmonella spp. Isolates

from humans in European Union, 2019

Salmonella spp. 

(N=8,061,14 MSs)

6
0

1
0

2

S. Enteritidis

(N=2,610,14 MSs)

Monophasis S. Typhimurium

(N=1,594,12 MSs)

S. Typhimurium

(N=834,14 MSs)

S. Infantis

(N=381,14 MSs)

S. Derby

(N=178,12 MSs)

S. Kentucky

(N=133,10 MSs)

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000

25,4%

3,2%

30,9%

73,8%

35,7%

11,8%

73,7%

Completely susceptible isolates Isolates resistant to 1 or 2 antimicrobial classes MDR isolates* 

▸ Antimicrobial resistance is the inability          

or reduced ability of an antimicrobial 

agent to inhibit the growth of a certain 

bacterium

▸ Multidrug-resistant non typhoidal 

Salmonella infections may have more 

serious human health implications

▸ Poultry Salmonella vaccines may help 

reducing antimicrobial resistance in 

humans.
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*MDR : resistance to 3 or more classes
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Prevention is less expensive than treatment

17
PEOPLE, PATHOGENS, AND OUR PLANET, Volume 2, The Economics of One Health, Report No. 69145-GLB, 2012, The World Bank. * EFSA Journal 2010; 8(4):1546 77

▸ The World Bank: costs for zoonotic 

diseases control is much higher than 

the prevention cost.

▸ Layers have a production cycle up to 2 

years and are particularly susceptible to 

infection with non-typhoidal Salmonella

infections.

▸ Vaccination of all layers with 3 doses 

in Europe will cost 3 to 66 times less 

compared to treatment costs

▸ However, other sources, such as the 

pork sector and food of non-animal 

origin, contribute significantly to the 

burden of human cases as well

Early control of zoonotic disease is both cost-effective and prevents human disease

Exposure

in animals

Clinical signs

in animals

Exposure

in humans

Clinical signs 

in humans

Human seek

medical care

Cost of control 

outbreak

Source:  Adapted from IOM (2009)

Cost of 

Salmonella 

vaccination in 

layers in EU 50 

million Euro (3 

doses for 400 

million pullets)

Cost of 

Salmonellosis 

in EU

170-3300 M

Euro*
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Human Salmonellosis and Food Link

▸ Eggs and poultry meat have a major role as vehicles of human cases according to the WHO

18
WHO, world health organization report 2002
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Costs of illness

3,3 - 170M€
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Vaccination of Poultry Helps to Reduce the Public Health Risk 

due to Salmonella

▪ Safe business
▪ Safe travels
▪ Safe food
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2. Which is the best approach to control 

Salmonella and therefore support a 

sustainable business?
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360º Approach 

21

Salmonella 360° prevents 

Salmonella in three ways:

Building active immunity

with Vaccines that offer 

protection across the lifecycle

Supporting bird immunity 

with Nutritional products that promote 

intestinal health and reduce opportunities 

for Salmonella to colonize

Protecting bird immunity 

with The Food Safety Program to 

assess Salmonella risk factors and 

mitigate Salmonella transmission with 

Bioprotection products. P
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Revez J et al.  Frontiers in Public health. 2017

WGS-based typing* use in national public health reference laboratories

New Diagnostic Tools Allow Fast Traceability of the 

Origin of Illness

▸ Fast traceability of human 

illness to food sources would 

pose consequences for 

stakeholders: Farmers, 

retailers, government bodies

P
M

-E
G

-2
2
-0

0
2
1

WGS-based typing used routinely for national surveillance – of at least 1 human pathogen

Not used for public health operations but planned by 2019

Not planned to implement within 3 years

*WGS-base typing : Whole Genome Sequencing base typing
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The New WHO “Immunization Agenda 2030” Campaign

▸ Salmonellosis is           

the deadliest FBD

▸ We can reduce the risk 

to people by 

vaccinating chickens

▸ Everyone should 

benefit from this 

prevention in the world

A world wher everyone, 
everywhere, at every age…

Vision Impact goals

Reduce mortality and morbidity from vaccine-preventable 
diseases for everyone throughout the lifecourse

…fully benefits 
from vaccines…

Leave no one behind, by increasing equitable access and use 
of new and existing vaccines

…for good health 
and well-being

Ensure good health and well-being for everyone by strengthening 

immunisation within primary health care and contributing
to universal health coverage and sustainable development

https://www.who.int/teams/immunization-vaccines-and-biologicals/strategies/ia2030
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Role of Veterinary Vaccines in Prevention of Human Salmonellosis

▸ Salmonella vaccines 

help reducing farm 

contamination and 

human cases
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50 %

Decrease

Lane C, et al. Salmonella enterica Serovar Enteritidis, England and Wales, 1945–2011.Emerging Infectious Diseases - www.cdc.gov/eid 2014; 20(7):1097-104.

Human & chicken Salmonella Enteritidis infections 1985-2011
In England and Wales

Human infections S. EnteritidisChicken infections S. Enteritidis
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https://en.wikipedia.org/wiki/Swiss_cheese_model
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Vaccination of Poultry Helps to Reduce Public Health 

Risk from Salmonella infection

The swiss cheese model for Salmonella control

https://en.wikipedia.org/wiki/Swiss_cheese_model
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Salmonella control and One Health

Non-typhoidal Salmonellosis

• Silent disease

• Bacteria can survive months in the environment of 

the poultry house

• Non vaccinated flocks continue to be a threat for 

the whole industry

• Control measures are most successful if they are 

introduced by legislation or by industry associations 

26
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Why has Salmonella Control Become Urgent? 

▸ Global efforts from WHO/FAO      

to reduce foodborne diseases

▸ Governments have responsibility 

to protect public health

▸ Farmers who invest into a 

Salmonella control will have a 

sustainable business

WHO: https://www.who.int/home        FAO: https://www.fao.org/unfao/procurement/general-information/en/
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Key Messages

▸ Salmonellosis is the deadliest foodborne 

disease globally and is underestimated

▸ Eggs and egg products are the main source 

for human infection

▸ If you are an egg producer, there is a risk for 

your brand and your operations

28

Investing into an integrated Salmonella prevention program focused      

on controlling SE and ST will support a more sustainable business
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