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• Market of packaged foods
>  $3 Trillons in 2020

• Global Prod, 2020: 337 M Tm 
( 45%)

Pig:    111 M Tm 
Beef:     59 M Tm
Chicken: 118 M Tm







TB , 2024
1,23 M

MALARIA, 2024
610 000

AIDS, 2024
630 000



1.7 billion cases of diarrhoeal disease every year (WHO)
200 M people have GI disease at any point in time

• In a day, they will produce ≅ 60 000 000 litres of diarrhoea
• Equivalent to all the water passing over Victoria Falls in 1 min



Scallan et al. (2011) 
Emerg Inf Dis 17: 7-15

31 known Pathogens: 
9,388,075 cases



Annual burden in USA of the acute foodborne diseases
(47,780,779): 77,700 M$

Scharff, 2012

69 %

77 700 M$ ≈ 65 923M€

95 500 € 91%







?

Pneumotrohic
H5N1 ?
SARS-CoV-1 ?
SARS-CoV-2 ?

Neurotrophic
Enterovirus
Poliovirus
Parechovirus
Nipah virus
TBE

> 10.000.000

Enterotrophic
Norovirus
Sapovirus
Rotavirus
Astrovirus
Adenovirus
Aichivirus

Hepatotrophic
Hepatitis A
Hepatitis E















Estimates of the annual numbers of foodborne illnesses and 
associated hospitalizations and deaths are needed to set 
priorities for surveillance, prevention, and control strategies. 
The objective of this study was to determine such estimates 
for 2008–2013 in France. We considered 15 major food-
borne pathogens (10 bacteria, 3 viruses, and 2 parasites) 
and estimated that each year, the pathogens accounted for 
1.28–2.23 million illnesses, 16,500–20,800 hospitalizations, 
and 250 deaths. Campylobacter spp., nontyphoidal Salmo-
nella spp. and norovirus accounted for >70% of all food-
borne pathogen–associated illnesses and hospitalizations; 
nontyphoidal Salmonella spp. and Listeria monocytogenes 
were the main causes of foodborne pathogen–associated 
deaths; and hepatitis E virus appeared to be a previously 
unrecognized foodborne pathogen causing ≈68,000 illness-
es in France every year. The substantial annual numbers 
of foodborne illnesses and associated hospitalizations and 
deaths in France highlight the need for food-safety policy-
makers to prioritize foodborne disease prevention and con-
trol strategies.

Foodborne pathogens are of public health concern 
worldwide (1). Estimates of the total number of food-

borne illnesses and associated hospitalizations and deaths 
are needed to assess their effec t on health and to set pri-
orities for surveillance, prevention, and control strategies. 
In 2000, the number of foodborne illnesses and associated 
deaths in France was estimated by using data from 1990–
2000. However, for most pathogens, data were lacking to 
derive estimates at the population level (2).

Since that study, specific
 

surveillance systems have 
been implemented in France for Campylobacter spp. 
(2002) (3), hepatitis A virus (2005), and hepatitis E virus 
(2002) (4). Additional surveys have been conducted to pro-
vide information on healthcare-seeking behavior and the 
incidence of acute gastroenteritis in the general population 
(2009–2010) (5) and on physician practices in requesting 

fecal samples for patients with acute gastroenteritis (2013–
2014) (6). Furthermore, the quality and availability of other 
nonspecific

 
data sources (e.g., hospital discharge registers 

and health insurance reimbursement data) have improved 
and are increasingly used for epidemiologic studies in 
France (7–9). Thus, recent and valid data are available to 
estimate the population-level health effec t s of several food-
borne pathogens. Such estimates have recently been gener-
ated for Campylobacter spp. and nontyphoidal Salmonella 
spp. (hereafter referred to as Salmonella spp.), the 2 main 
causes of foodborne bacterial infections in France (10). 
Taking into account this improved knowledge and data 
availability, we conducted a study to estimate the annual 
number of illnesses, hospitalizations, and deaths associated 
with 15 foodborne pathogens in France.

Methods
Using data sources from 2008–2013, we estimated the 
number of illnesses, hospitalizations, and deaths in France 
resulting from 15 foodborne pathogens: 10 bacteria (Ba-
cillus cereus, Campylobacter spp., Clostridium botulinum, 
Clostridium perfringens, Shiga-toxin–producing Esch-
erichia coli [STEC], Listeria monocytogenes, Salmonella 
spp., Shigella spp., Staphylococcus aureus, Yersinia spp.); 
3 viruses (hepatitis A virus, hepatitis E virus, norovirus); 
and 2 parasites (Taenia saginata, Toxoplasma gondii). We 
used France’s 2010 census population (62,765,235 per-
sons) for the estimates. 

We used differ en t statistical models, depending on the 
most suitable data available for each pathogen, with many 
inputs to estimate the number of illnesses, hospitalizations, 
and deaths (online Technical Appendix Table 1, https://
wwwnc.cdc.gov/EID/article/23/9/17-0081-Techapp1.pdf). 
For most proportions we define d a lower and upper bound 
and a beta distribution with 2 parameters derived from a 
method of moments, assuming a mean m = (lower + up-
per bound)/2 and an SD = (upper bound ≈ m)/2 (11). We 
used lognormal probability distributions for model inputs 
derived from a national survey on acute gastroenteritis in 
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TASK 2.4 Aim and activities

„Chorizo” style sausage,  salami,  Polish white sausage

wild boar „chorizo”, wild boar „salchichón”

black pudding, liverwurst

black pudding, morcilla ibérica, chorizo

Aim:  - HEV detection in RTE pork and wild boar meat products as well as meat products confiscated at the border
- Detection of foodborne and zoonotic viruses in RTE meat products (pork, wild boar and confiscated
food) using microarray assay

✓ Sampling of RTE pork products and virus detection using PCR

✓ Sampling of RTE wild boar products and virus detection using PCR

✓ Sampling of meat products confiscated at the border and HEV detection using PCR

✓ Microarray detection of foodborne and zoonotic viruses in: a) RTE pork and wild boar meat products

b) Meat products confiscated at the border



22

Results on HEV detection in RTE pork and wild boar
meat products

SZABO METHOD
+VE SAMPLES %

PORK

Black pudding 5 13,89
Fresh chorizo 5 13,89
Semi cured chorizo 3 8,33

13 12,04

WILD BOAR
chorizo 7 19,44
salchichon 7 19,44

14 19,44
TOTAL 27 15,00

UBU METHOD
+VE SAMPLES %

PORK

Black pudding 9 25,00
Fresh chorizo 4 11,11
Semi cured chorizo 10 27,78

23 21,30

WILD BOAR
chorizo 7 19,44
salchichon 7 19,44

14 19,44
TOTAL 37 20,56
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