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▪Occurrence of foodborne 
pathogens in fermented 
sausages

▪ Fermented sausages involved in 
foodborne events 

▪Notifications of contaminated 
products posing a risk to public 
health
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*FWD Network: European Food and Waterborne Diseases 
and Zoonoses Network; EVD Network: European Emerging 
and Vector-borne Disease Network

https://efsa.onlinelibrary.wiley.com/doi/
epdf/10.2903/j.efsa.2021.6971

EU One Health Zoonoses report (EUOHZ)

Annual joint EFSA-ECDC report

Animal, food, and 
feed monitoring

Communicable human diseases

EU Member States and other reporting countries

Data Collection 

Framework (DCF)

The European 

Surveillance System 
(TESSy)
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Foodborne 
outbreaks

https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2021.6971


https://www.efsa.europa.eu
/en/efsajournal/pub/6971

EU One Health Zoonoses 2020 report

Reported numbers of cases and notification rates of 

confirmed human zoonoses in the EU,2020



Zoonotic agents in fermented sausages, 
2014-2020

Agent Total units tested Total units positive Positive %

Campylobacter 137 2 1.46

Escherichia coli 1967 35 1.78

Histamine 5 1 20.00

Listeria 15584 612 3.93

Salmonella 12482 59 0.47

Staphylococcal enterotoxins 5 0 0

Staphylococcus 9 0 0

Trichinella 5 5 100

Yersinia 25 0 0

Total 30219 714 2.36



Reporting 

year

Total Units 

Tested

Total Units 

Positive

Positive % Number of 

countries 

reporting

2014 2,336 5 0.21% 7

2015 1,903 9 0.47% 8

2016 1,909 7 0.37% 11

2017 2,365 13 0.55% 13

2018 1,085 6 0.55% 14

2019 1,595 12 0.75% 13

2020 1,289 7 0.54% 13

Salmonella in fermented sausages, 
overview 2014-2020

Salmonella in fermented sausages
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* Meat from 
bovines, pigs, 
goats, sheep, 
horses, donkeys, 
bison and water 
buffalos

Units 

tested

Units 

positive

Units 

tested

Units 

positive

Units 

tested

Units 

positive

Units 

tested

Units 

positive

Units 

tested

Units 

positive

% 

positive

Meat from bovine animals 16 0 18 0 4 0 38 0 0

Meat from deer (venison) 2 0 1 0 1 0 4 0 0

Meat from horse 4 0 2 0 6 0 0

Meat from other animal species or not specified 125 0 48 0 173 0 0

Meat from pig 421 2 268 5 1 0 690 7 1.01

Meat from sheep 4 0 1 0 5 0 0

Meat from wild boar 3 0 1 0 1 0 5 0 0

Meat from wild game 1 0 4 0 5 0 0

Meat, mixed meat 33 0 60 0 93 0 0

Meat, red meat* 196 0 48 0 26 0 270 0 0

Total 805 2 450 5 33 0 1 0 1289 7 0.54

Food category: 

Meat product - fermented sausages

Total
Distribution: 

wholesale and 

retail sale

Manufacturing Others
Primary 

production



Salmonella in fermented sausages
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N tested = 1,289

* Meat from bovines, pigs, goats, sheep, horses, donkeys, bison and water buffalos
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Meat from bovine animals

Meat from deer (venison)

Meat from horse

Meat from other animal species or not specified

Meat from pig

Meat from sheep

Meat from wild boar

Meat from wild game

Meat, mixed meat

Meat, red meat*

Salmonella in fermented sausages, 2020

Units positive Units tested
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Reporting 

year

Total Units 

Tested

Total Units 

Positive

Positive % Number of 

countries 

reporting

2014 1,558 39 2.50% 7

2015 2,096 53 2.53% 11

2016 2,598 49 1.89% 12

2017 2,753 133 4.83% 14

2018 1,832 52 2.84% 16

2019 2,355 146 6.20% 16

2020 2,392 140 5.85% 18

Listeria monocytogenes in 
fermented sausages, 
overview 2014-2020

Listeria monocytogenes in fermented sausages

* Meat from 
bovines, pigs, 
goats, sheep, 
horses, 
donkeys, bison 
and water 
buffalos

Units 

tested

Units 

positive

Units 

tested

Units 

positive

Units 

tested

Units 

positive

Units 

tested

Units 

positive

% 

positive

Meat from bovine animals 127 4 13 1 1 0 141 5 3.55

Meat from deer (venison) 2 0 2 0 4 0 0.00

Meat from horse 5 1 1 0 6 1 16.67

Meat from other animal species or not specified 375 1 137 4 512 5 0.98

Meat from pig 867 37 360 49 1 0 1,228 86 7.00

Meat from sheep 3 0 3 0 0.00

Meat from wild boar 5 0 1 0 6 0 0.00

Meat from wild game - land mammals 1 0 1 0 0.00

Meat, mixed meat 82 0 93 1 175 1 0.57

Meat, red meat* 235 29 67 13 14 0 316 42 13.29

Total 1,701 72 674 68 17 0 2,392 140 5.85

OthersManufacturing

Distribution: 

Wholesale and retail 

saleFood category:

Meat products - Fermented sausages

Total



9* Meat from bovines, pigs, goats, sheep, horses, donkeys, bison and water buffalos

N. tested = 2,392

Listeria monocytogenes in fermented sausages
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Meat from bovine animals

Meat from deer (venison)

Meat from horse

Meat from other animal species or not specified

Meat from pig

Meat from sheep

Meat from wild boar

Meat from wild game - land mammals
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Listeria monocytogenes in fermented sausages, 2020

Units positive Units tested
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EFSA assumes that ‘fermented sausages’ belong to the category of foods that are unable to 
support the growth of L. monocytogenes, because foods classified under this category of RTE 
products undergoes ripening/fermentation and are expected to have low pH and moderate aw

values.

Listeria monocytogenes in fermented sausages
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Proportions (%) positive single samples from official sampling by CA in the context of verification of 

the implementation by food business operators of the Listeria monocytogenes FSC, EU, 2020

Table 31 from: EFSA and ECDC, 2021. The European Union One Health 2020 Zoonoses Report. EFSA Journal 2021;19(12):6971, 324 pp.

Listeria monocytogenes in fermented sausages
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Proportion of single samples at 

processing (a) and retail (b) non-

compliant with EU Listeria 

monocytogenes food safety criteria 

based on the monitoring data collected 
by EFSA, 2008–2015

Figure 11 from: EFSA BIOHAZ Panel (EFSA Panel on Biological 

Hazards), 2018. Scientific Opinion on the Listeria monocytogenes 

contamination of ready-to-eat foods and the risk for human health in the 

EU. EFSA Journal 2018;16(1):5134, 173 pp

Listeria monocytogenes
in fermented sausages



STEC in fermented sausages
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Reporting 

year

Total Units 

Tested

Total Units 

Positive
Positive %

Number of 

countries 

reporting

2014 433 4 0.92% 3

2015 193 2 1.04% 3

2016 127 3 2.36% 2

2017 612 19 3.10% 3

2018 205 1 0.49% 3

2019 187 1 0.53% 3

2020 208 5 2.40% 3

STEC in fermented 
sausages, overview 
2014-2020

* Meat from bovines, pigs, goats, sheep, horses, donkeys, bison and water buffalos

Units 

tested

Units 

positive

Units 

tested

Units 

positive

Units 

tested

Units 

positive

Units 

tested

Units 

positive

% 

positive

Meat from bovine animals 7 0 2 0 1 0 10 0 0

Meat from deer (venison) 1 0 1 0 0

Meat from other animal species or not specified 37 0 15 1 52 1 1.92

Meat from pig 6 0 14 0 20 0 0

Meat from sheep 1 0 1 0 0

Meat from wild boar 1 1 1 1 100

Meat, red meat* 85 1 36 2 2 0 123 3 2.44

Total 137 2 68 3 3 0 208 5 2.40

OthersManufacturing

Distribution: 

wholesale and retail 

sale

Total
Food category

Meat products - Fermented sausages



STEC in fermented sausages

14* Meat from bovines, pigs, goats, sheep, horses, donkeys, bison and water buffalos
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STEC in fermented sausages, 2020
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N tested = 208
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Other pathogens in fermented sausages

• Trichinella: 5 positive samples (in 2015 and 2018) out of 5 tested by a single 
country

• Campylobacter: overview 2014-2020

No positive samples in 
the last years

• No positive samples for Yersinia,  Staphylococcus and staphyloccoal
enterotoxins.

• Histamine: 1 positive sample (in 2017) out of 5 tested by a single country

Reporting 

year

Total Units 

Tested

Total Units 

Positive
Positive %

Number of 

countries 

reporting

2014 73 1 1.37% 1

2015 27 0 0.00% 3

2017 26 1 3.85% 3

2018 5 0 0.00% 2

2019 4 0 0.00% 1

2020 2 0 0.00% 1

Note: no data for 2016



FoodEx2
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Frequency distribution (%) of 

causative agents associated with 

strong-evidence food-borne 

outbreaks, by food vehicle, in 

reporting EU MS, 2020

Foodborne outbreaks due to fermented 
sausages



▪ EFSA’s dashboard on 
foodborne outbreaks

EU One Health Zoonoses report (EUOHZ)
→ new communication tools published in 2020

https://www.efsa.europa.eu/en/mic
rostrategy/FBO-dashboard

https://www.efsa.europa.eu/en/microstrategy/FBO-dashboard


▪ 2007: S. Typhimurium in DE → fermented raw sausage (salami) 
▪ Household event

▪ 2 cases- 1 hospitalisation – no deaths

▪ 2007: S. Panama in DE → fermented raw sausage (salami) (Other or mixed 
red meat and products thereof)
▪ Household outbreak

▪ 31 cases - 4 hospitalisations - no deaths

▪ 2016: S. Typhimurium in DK → Dried, fermented, snack sausage - Picante 
Salami Snacks (Other or mixed red meat and products thereof)
▪ Multiple places of exposure in more than one country

▪ 12 human cases – no hospitalisations or deaths

▪ 2018: STEC O26:H11, vtx 1a, eae+, ST21 in DK→ Ready to eat fermented 
cured beef sausage (Other or mixed red meat and products thereof)
▪ Multiple places of exposure in one country

▪ 39 human cases – no hospitalisations or deaths

Foodborne outbreaks due to fermented 
sausages

21



Risk assessment and management in the EU
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Risk management platform Rapid Alert System for Food 
and Feed (RASFF)

An official system for sharing information on hazards found in food and feed and trade 
of (potentially) contaminated batches between Member States, and for tracing these 
batches back and forward.

Aim: to ensure the flow of information to enabling swift reaction when risks to public 
health are detected in the food chain 

iRASFF: restricted access to competent authorities of RASFF member countries, 
designated officially by the Government of their Country as members of the RASFF, 
and the competent service of the European Commission

RASFF platform: restricted access



Bacillus, 1

Listeria 
monocytogenes, 

39

L. monocytogenes 
+ Salmonella, 5

Salmonella, 104

STEC, 11

Number of RASFF notifications per pathogen

▪ 160 notifications linked to dry sausage, salami, fuet and similar 
products, of which:

RASFF notifications 2002-2022
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o53 notifications between 
2018-2022

o147 notifications on 
presence of pathogens in 
food

o9 notifications on 
foodborne outbreaks 
caused mainly by           
S. Typhimurium (in 8 
cases)



RASFF notifications 2002-2022

24

Salmonella Brandenburg, 2

Salmonella Bredeney, 1

Salmonella choleraesuis, 1

Salmonella Derby , 3

Salmonella Goldcoast, 1

Salmonella Infantis, 3

Salmonella Kedougou, 1

Salmonella Ohio, 1

Salmonella Panama, 1

Salmonella Rissen, 3

Salmonella Typhimurium , 14

Salmonella Typhimurium 

monophasic, 6

Salmonella spp., 74

Number of RASFF notifications 

per Salmonella serovar



▪ In 2019, EFSA monitored a multi-country cluster 
or/outbreak of monophasic Salmonella Typhimurium 
infection in EU Member States that was linked to pork 
dried sausage and minced beef. 

▪No Rapid Outbreak Assessments produced.

Outbreak investigation
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Conclusions
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▪ In the context of the monitoring of zoonotic agents in animals 
and food, fermented sausages are reported by some countries as 
contaminated by different zoonotic agents. 

▪ In few cases fermented sausages have been reported as the food 
vehicle of foodborne outbreaks.

▪ This food category (‘dry sausage, salami, fuet and similar 
products’) has been notified in RASFF as contaminated with 
foodborne pathogens and possibly posing a public health risk.

▪ More details regarding the specific food categories (in particular, 
on the processing) would help in understanding its contribution to 
foodborne cases/ outbreaks.



Contacts in EFSA: 
• valentina.rizzi@efsa.europa.eu
• biohaw@efsa.europa.eu

Thank for your attention
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