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Abstract

This report by the European Food Safety Authority and the European Centre for
The declarations of interest of all scientific Disease Prevention and Control presents the results of zoonoses monitoring and
experts active in EFSA's work are available ) .. . . . .
at https://open.efsa.europa.eu/experts surveillance activities carried out in 2023 in 27 Member States (MSs), the United
Kingdom (Northern Ireland) and 10 non-MSs. Key statistics on zoonoses and zo-
onotic agents in humans, food, animals and feed are provided and interpreted
historically. In 2023, the first and second most reported zoonoses in humans were
campylobacteriosis and salmonellosis, respectively. For both agents, an increase in
the absolute number of cases was observed in comparison with 2022. Fifteen MSs
and the United Kingdom (Northern Ireland) reached all the established targets in
poultry populations with regard to the reduction in Salmonella prevalence for the
relevant serovars. Salmonella samples from carcases of various animal species, and
samples for Campylobacter quantification from broiler carcases, were more fre-
quently positive when performed by the competent authorities than when own-
checks were conducted. Shiga toxin-producing Escherichia coli (STEC) was the
third most reported zoonotic agent in humans, followed by Yersinia enterocolitica
and Listeria monocytogenes. L. monocytogenes and West Nile virus infections were
the most severe zoonotic diseases, with the highest percentage of hospitalisations
among cases and the highest case fatality rates. Twenty-seven MSs and the United
Kingdom (Northern Ireland) reported a slight decrease in food-borne outbreaks
in 2023 overall in comparison with 2022, although the overall number of reported
human cases and hospitalisations increased. Salmonella Enteritidis remained the
most frequently reported causative agent for reported cases and food-borne out-
breaks. Salmonella in ‘eggs and egg products’ was the agent/food pair of most
concern. In 2023 this combination caused the largest number of outbreaks and
cases among all agent/food combination and ranked second in number of hospi-
talisations. Salmonella was also the causative agent associated with the majority of
multi-country outbreaks reported in the EU in 2023. This report also provides up-
dates on brucellosis, echinococcosis, Q fever, rabies, toxoplasmosis, trichinellosis,
tuberculosis due to Mycobacterium bovis or M. caprae, and tularaemia.
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INTRODUCTION
Legal basis of European Union-coordinated zoonoses monitoring

The European Union (EU) system for the monitoring and collection of information on zoonoses is based on Directive
2003/99/EC' which obliges EU Member States (MSs) to collect relevant and, when applicable, comparable data on zoon-
oses, zoonotic agents, antimicrobial resistance and food-borne outbreaks (FBOs). In addition, MSs shall assess the trends
and sources of these agents, as well as outbreaks in their territory, submitting an annual report each year by the end of May
to the European Commission (EC) covering the data collected. The EC should subsequently forward these reports to the
European Food Safety Authority (EFSA). EFSA is assigned the tasks of examining these data and publishing the EU Annual
Summary Reports. In 2004, the EC entrusted EFSA with setting up an electronic reporting system and database for moni-
toring zoonoses (EFSA Mandate No 2004-0178, prolonged by M-2015-02312).

Data collection on human diseases from MSs is conducted in accordance with Decision 1082/2013/EU* on serious cross-
border threats to health. In October 2013, this Decision replaced Decision 2119/98/EC on setting up a network for the epi-
demiological surveillance and control of communicable diseases in the EU. The case definitions to be followed when
reporting data on infectious diseases to the European Centre for Disease Prevention and Control (ECDC) are described in
Decision 2018/945/EU.* ECDC has provided data on zoonotic infections in humans and their analysis for the EU Summary
Reports since 2005. Since 2008, data on human cases have been received via The European Surveillance System (TESSy),
maintained by ECDC.

Reporting requirements

In accordance with List A, Annex | of Directive 2003/99/EC, data on animals, food and feed must be reported for the follow-
ing eight zoonotic agents: Salmonella, Campylobacter, Listeria monocytogenes, Shiga toxin-producing Escherichia coli (STEC),
Mycobacterium bovis,” Brucella, Trichinella and Echinococcus. In addition, and based on the epidemiological situations in the
MSs, data must be reported on the following agents and zoonoses (List B, Annex | of the Zoonoses Directive): (i) viral zoon-
oses: calicivirus, hepatitis A virus, influenza virus, rabies, viruses transmitted by arthropods; (ii) bacterial zoonoses: borrelio-
sis and agents thereof, botulism and agents thereof, leptospirosis and agents thereof, psittacosis and agents thereof,
tuberculosis due to agents other than M. bovis, vibriosis and agents thereof, yersiniosis and agents thereof; (iii) parasitic
zoonoses: anisakiasis and agents thereof, cryptosporidiosis and agents thereof, cysticercosis and agents thereof, toxoplas-
mosis and agents thereof; and (iv) other zoonoses and zoonotic agents such as Francisella and Sarcocystis. Furthermore,
MSs provided data on certain other microbiological contaminants in foods: histamine, staphylococcal enterotoxins and
Cronobacter sakazakii, for which food safety criteria are set down in the EU legislation.

In accordance with Article 9 of the same Directive, MSs shall assess the trends and sources of zoonoses, zoonotic agents
and antimicrobial resistance in their territories, and each MS shall send to the EC, every year by the end of May, a report on
the trends in and sources of, zoonoses, zoonotic agents and antimicrobial resistance. Reports, and any summaries of them,
shall be made publicly available.

Terms of Reference

In accordance with Article 9 of Directive 2003/99/EC, EFSA shall examine the national reports and data submitted by the
EU MSs regarding their zoonoses monitoring activities as described above, and publish an EU Summary Report on the
trends and sources of zoonoses, zoonotic agents and antimicrobial resistance in the EU. Since 2019, the annual EU Summary
Reports on zoonoses, zoonotic agents and foodborne outbreaks have been renamed the ‘EU One Health Zoonoses
Summary Report’ (EUOHZ), which is co-authored by EFSA and ECDC. The 2023 MS data on antimicrobial resistance in zo-
onotic agents are published in a separate EU Summary Report.

Data sources and report production

Since 2020, support for production of the annual EUOHZ report has been provided by the ZOE (Zoonoses under a One
health perspective in the EU) Consortium's Work Package 1. The Consortium is composed of the Istituto Superiore di Sanita
(Rome, Italy), the Istituto Zooprofilattico Sperimentale delle Venezie (Padua, Italy), the French Agency for Food, Environmental
and Occupational Health & Safety (ANSES) (Maisons-Alfort, France), the Istituto Zooprofilattico Sperimentale dellAbruzzo e

'Directive 2003/99/EC of the European Parliament and of the Council of 17 November 2003 on the monitoring of zoonoses and zoonotic agents, amending Council
Decision 90/424/EEC and repealing Council Directive 92/117/EEC. OJ L 325, 12.12.2003 p. 31-40.

2See mandate M-2015-0231 in Open EFSA Questions: https:/open.efsa.europa.eu/questions/EFSA-Q-2020-00787.

3Decision No 1082/2013/EU of the European Parliament and of the Council of 22 October 2013 on serious cross-border threats to health and repealing Decision No
2119/98/EC. OJ L 293, 5.11.2013, p. 1-15.

“Commission Implementing Decision 2018/945/EU on the communicable diseases and related special health issues to be covered by epidemiological surveillance as well
as relevant case definitions. OJ L 170, 6.7.2018, p. 1-74.

SAll cases of tuberculosis in cattle caused by the infectious Mycobacterium tuberculosis complex (MTBC) members (M. bovis, M. caprae or M. tuberculosis) were taken into
account to summarise the EU situation on bovine tuberculosis.
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del Molise (Teramo, Italy) and the Istituto Zooprofilattico Sperimentale della Lombardia e dell'Emilia Romagna (Brescia, Italy),
under the coordination of the Istituto Zooprofilattico Sperimentale dellAbruzzo e del Molise (Teramo, ltaly).

We gratefully acknowledge the efforts made by the MSs, the reporting non-MSs and the EC for the reporting of zoono-
ses and FBO data, and in the preparation of this report.

The MSs, other reporting countries, the EC, members of EFSA's Scientific Panels on Biological Hazards (BIOHAZ) and
Animal Health and Welfare (AHAW), and the relevant European Union Reference Laboratories (EURLs) were consulted while
preparing the EUOHZ 2023 report.

This report focuses on the most relevant information on zoonoses, food-borne outbreaks and food microbiological
safety criteria for the EU in 2023. Where substantial differences with regard to the previous years were observed, they have
been reported.

On 1 February 2020, the United Kingdom withdrew from the EU and became a third country.® Data collection for the
2020 to 2023 period was therefore affected, since the number of EU MSs went from 28 to 27. In descriptive tables, data from
the United Kingdom were included in the EU statistics for 2019 and previous years, whereas the 2020 statistical data from
the United Kingdom, when available for EFSA data, were assigned to the non-MS group. As of 2020, human data from the
United Kingdom have not been collected by ECDC. With regard to trend analyses for human data, only countries having
contributed data for all the years of the considered period were taken into account. For trend analyses of the estimated
prevalence at EU-level of Salmonella in poultry populations covered by National Control Programs, any data provided by
the reporting MSs were taken into account in the model. The United Kingdom data were only included when available for
2019 and previous years.

Since 2021, the only United Kingdom data reported to EFSA were from Northern Ireland. In accordance with the
Agreement on the withdrawal of the United Kingdom of Great Britain and Northern Ireland from the European
Union and the European Atomic Energy Community, and in particular Article 5(4) of the Windsor Framework (see
Joint Declaration No 1/2023 of the Union and the United Kingdom in the Joint Committee established by the
Agreement on the withdrawal of the United Kingdom of Great Britain and Northern Ireland from the European
Union and the European Atomic Energy Community of 24 March 2023, OJ L 102, 17.4.2023, p. 87) in conjunction
with section 24 of Annex 2 to that Framework, for the purposes of this Regulation, references to Member States
include the United Kingdom in respect of Northern Ireland. Therefore, for the purpose of this report the European
Union requirements on data sampling were also applicable to Northern Ireland (XI’) and data transmitted by the United
Kingdom (Northern Ireland) have been assigned to the MSs group.

In accordance with Regulation (EU) 2017/6252 on official controls, official samples collected by competent authorities
(CAs) must be tested using methods complying with relevant internationally recognised rules or protocols (e.g. ISO meth-
ods). This requirement was technically implemented in data collection since the reporting year 2022. Consequently, in the
context of verification of microbiological criteria, CAs cannot report alternative methods mentioned in Commission
Regulation (EC) No 2073/2005° when they carry out official controls aimed at verifying the correct implementation of the
provisions of this Regulation by Food Business Operators (FBOps). Therefore, the results collected in this context and shown
in the present report for 2022 and 2023 should be interpreted with caution when comparing them with those from previ-
ous years.

Human data collection for 2023

In the 2023 EUOHZ report, the analysis of data from human diseases was prepared by the Food- and Waterborne Diseases
and Zoonoses (FWD) domain (brucellosis, campylobacteriosis, congenital toxoplasmosis, echinococcosis, listeriosis, sal-
monellosis, STEC infection, trichinellosis and yersiniosis), the Emerging and Vector-borne Diseases (EVD) domain (Q fever,
rabies, tularaemia and West Nile virus (WNV) infection) and the tuberculosis (TB) domain (infection with Mycobacterium tu-
berculosis complex, focusing on M. bovis and M. caprae) at ECDC. TESSy is a software platform in which data on 56 diseases
and special health issues are collected. Both aggregated and case-based data are reported to TESSy by the MSs and other
European countries. Although aggregated data did not include individual case-based information, both reporting formats
were included, when possible, to calculate the number of cases and country-specific case notification rates. The human
data used in this report were extracted from TESSy as of 23 July 2024 for EVD, as of 22 July 2024 for FWD and as of
30 September 2024 for TB due to M. bovis and M. caprae. The denominators used for calculating notification rates were
based on the human population data from Eurostat on 1 January 2024.

The reporting of data to TESSy is underpinned by specific standard definitions applicable to both cases and surveillance
systems in place in the MSs and in other European countries,'® which are also used to summarise the data in this report.

®Agreement on the withdrawal of the United Kingdom of Great Britain and Northern Ireland from the European Union and the European Atomic Energy Community. OJ L
29,31.1.2020, p. 7 (‘Withdrawal Agreement’).

“For the collection of data, EFSA has aligned itself with the guidelines of the Commission concerning customs registration that lays down abbreviations and terminology,
and which are available at https://taxation-customs.ec.europa.eu/system/files/2020-11/use_of_gb_and_xi_codes_guidance.pdf.

®Regulation (EU) 2017/625 of the European Parliament and of the Council of 15 March 2017 on official controls and other official activities performed to ensure the
application of food and feed law, rules on animal health and welfare, plant health and plant protection products (...).

®Commission Regulation (EC) No 2073/2005 of 15 November 2005 on microbiological criteria for foodstuffs OJ L 338, 22.12.2005, p. 1-26.
'%Current definitions are reported in section ‘Key definitions'.
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When interpreting statistics, data quality issues should be considered, as well as the differences between MS surveillance
systems; comparisons between countries should therefore be undertaken with caution.

Data on human cases were received from the 27 MSs and from 3 non-MSs (Iceland, Liechtenstein and Norway).
Switzerland reported its data on human cases directly to EFSA. In 2021, Liechtenstein resumed the reporting of human
data for the first time since 2008; prior to this, they reported this data together with Switzerland.

Information provided in the EUOHZ 2023 report can be accessed via the interactive ECDC Surveillance Atlas of Infectious
Diseases, although minor discrepancies may exist due to possible differences in the TESSy dataset at the time of data ex-
traction and aggregation.

Data collection on food, animals, feed and food-borne outbreaks for 2023

For the year 2023, the 27 MSs and the United Kingdom (Northern Ireland) submitted data and national zoonoses reports
on monitoring results in food, animals, feed and food-borne outbreaks. In addition, data and reports were submitted by
four non-MSs which are also the four European Free Trade Association (EFTA) countries: Iceland, Norway, Switzerland and
Liechtenstein." For some food, animal and feed matrices, and for FBOs, EFSA receivedz data and reports from the following
pre-accession countries: Albania, Bosnia and Herzegovina, Kosovo,12 Republic of North Macedonia, Montenegro and Serbia.

Data were submitted electronically to the EFSA zoonoses database, through EFSA's Data Collection Framework (DCF).
MSs could also update their data from previous years.

The deadline for data submission was 31 May 2024. Two data validation procedures were carried out, from 3 June to
12 June 2024 and from 1 July to 9 July 2024, respectively. Final validated data on food, animals, feed and food-borne
outbreaks used in the report were extracted from the EFSA zoonoses database on 19 July 2024.

A detailed description of the terms used in the report is available in EFSA's manuals for reporting on zoonoses
(EFSA, 2024a, 2024b).

The national zoonoses reports submitted in accordance with Directive 2003/99/EC are published on the EFSA website
together with the EU One Health Zoonoses Report. They are available online here.

To provide an overview of all the information reported by the MSs for the production of the EUOHZ 2023 report and to
limit its volume, the following interactive communication tools were created:

» EFSA story maps for: food-borne outbreaks (FBOs), Campylobacter, Salmonella, Listeria monocytogenes, Shiga toxin-
producing E. coli, Brucella, Zoonotic tuberculosis (focusing on Mycobacterium bovis and M. caprae), Trichinella,
Echinococcus, rabies, Yersinia, Toxoplasma gondii, Q fever and tularaemia and

o EFSA dashboards for: food-borne outbreaks (FBOs), Campylobacter, Salmonella, Listeria monocytogenes, Shiga
toxin-producing E. coli, Brucella, Zoonotic tuberculosis (focusing on Mycobacterium bovis and M. caprae), Trichinella,
Echinococcus, rabies and West Nile virus

The EFSA story maps provide general information on FBOs and on each zoonosis and its epidemiology, including infor-
mation on characteristics of the zoonotic agent, how people and animals get infected, the occurrence of the pathogen in
different sources, the disease it causes and how to prevent infection. In addition, the story maps also illustrate the moni-
toring activities implemented in the EU and the role of EFSA with respect to these activities. The EFSA story maps include
dynamic maps, images, text and multimedia features.

The EFSA dashboards on specific zoonoses are graphical user interfaces for searching and querying the large amount of
data collected each year by EFSA from the MSs and other reporting countries based on the Zoonoses Directive. The EFSA
dashboards show summary statistics for the monitoring results of the pathogen with regard to major food and animal cat-
egories. In the EFSA dashboards, data and related statistics can be displayed interactively through charts, graphs and maps
using the online format. Moreover, the main statistics can also be viewed and downloaded in tabular format. Detailed in-
formation on the use and features of the dashboards can be found in the user guide available at EFSA Zenodo Knowledge
Junction here and can also be downloaded from the online tool. Specific links to the EFSA story maps and dashboards are
available at the beginning of each chapter. Some discrepancies between the data and statistics reported in the present
report and those shown in the story maps and dashboards may occur. The reason for this is that the data underpinning the
report were updated on 19 July 2024, whereas those in the story maps and dashboards were updated on 1 December 2024.

Moreover, for each zoonotic agent, additional information on related projects and internet sources are published for this
report on the EFSA Knowledge Junction at Zenodo here.

Finalisation of the EUOHZ 2023 report

The draft EUOHZ 2023 report was sent to the MSs for consultation on 8 October 2024 and comments were collected by
23 October 2024. The utmost effort was made to incorporate comments within the available time frame. In general, data

"Based on the customs union treaty of the Principality of Liechtenstein with Switzerland, Liechtenstein is part of the Swiss customs territory. Due to the strong connection
between the veterinary authorities of Liechtenstein and Switzerland, and Liechtenstein's integration into the Swiss system in the veterinary field, in principal, all legislation,
rules and data on contagious diseases are identical for both Switzerland and Liechtenstein. If not mentioned otherwise, the Swiss data also include the data from Liechtenstein.
2This designation is without prejudice to positions on status, and is in line with UNSCR 1244/1999 and the ICJ Opinion on the Kosovo declaration of independence.
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https://doi.org/10.5281/zenodo.13987015
https://doi.org/10.5281/zenodo.13987015
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amended after the data correction deadline of 17 July 2024 have not been considered in the summary calculations or other
analyses, and footnotes to tables and figures have been added to account for these late data corrections. The report was
finalised on 11 November 2024 and published online by EFSA and ECDC on 10 December 2024.

Data analysis and presentation
Data comparability and quality
Humans

For data on human infections, please note that the numbers presented in this report may differ from those found in
the national zoonoses reports due to differences in the case definitions used at the EU and national levels or because
of differing dates of data submission and extraction. The latter may also result in some divergence in the case numbers
and notification rates presented in the different ECDC reports and the reports produced in previous years. Results are not
directly comparable among the MSs or between different years. Data collection on human cases of food-borne diseases
reported to ECDC through TESSy and to EFSA within the European Union Foodborne Reporting System (EU-FORS, see
chapter on Foodborne Outbreaks, section 2) is separate and independent. Comparability between the two systems is
limited by the different context and purposes of cases reporting and also by the adoption of different case definitions.

Food, animals, feed and food-borne outbreaks

Comparability of data obtained by the EFSA DCF can vary depending on the levels of data quality and harmonisation.
The types of data analysis carried out for each zoonosis and matrix (food, animals, feed or food-borne outbreaks) strongly
depended on this level of harmonisation and may be: a descriptive summary of submitted data, the following-up of trends
(trend watching) or the (quantitative) analysis of trends. Data analyses were carried out in accordance with the quality
criteria described in Table 1 as adapted from Boelaert et al., 2016. Food, animals, feed and food-borne outbreak data can
be classified into three categories depending on the zoonotic agent monitored and the way the monitoring or surveillance
was carried out. It follows that the type of data analyses that can be implemented is conditioned by these three distinct
categories.

TABLE 1 Categorisation of the data used in the EU One Health Zoonoses 2023 Summary Report (adapted from Boelaert et al. (2016)).
Type/comparability between
Category Type of analysis MSs Examples

Descriptive summaries at the
national and EU level

EU trend watching (trend
monitoring)

Spatial and temporal trend analyses

at the EU level

Descriptive summaries at the
national and EU level

EU trend watching (trend
monitoring)

No EU trend analysis

Descriptive summaries at the
national and EU level

No EU trend watching (trend
monitoring)

No EU trend analysis

Programmed harmonised
monitoring or surveillance

Comparable between MSs

Results are interpretable at the
EU level

Monitoring or surveillance not
fully harmonised

Not fully comparable between
MSs

Caution needed when
interpreting results at the EU
level

Non-harmonised monitoring
or surveillance data with
no (harmonised) reporting
requirements

Not comparable between MSs;
extreme caution needed
when interpreting results at
the EU level

National Salmonella control
programmes in poultry;
tuberculosis caused by M.
bovis or M. caprae; Brucella
abortus, B. melitensis and B. suis
in bovine, caprine and ovine
animal populations; Trichinella
in domestic pigs, farmed
wild boar and solipeds at the
slaughterhouse

Food-borne outbreak data, official
control samples related to process
hygiene criteria for carcases at the
slaughterhouse for Salmonella and
Campylobacter, and to food safety
criteria for L. monocytogenes,
Salmonella and STEC in the
context of Commission Regulation
(EC) No 2073/2005, passive rabies
surveillance, West Nile virus

Yersinia, Q fever, Francisella tularensis,
Taenia spp., Toxoplasma and other
zoonoses
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Rationale of the table of contents

The following table of contents has been adopted for the 2023 EUOHZ report and takes account of the zoonoses listed in
Annex | of Directive 2003/99/EC, of the mandatory reporting of food-borne outbreaks, and of the above-mentioned cat-
egorisation of food, animal and feed data (Table 1).

Zoonoses and zoonotic agents included in compulsory annual monitoring (Directive 2003/99/EC List A)

. Campylobacter

. Salmonella

. Listeria

. Shiga toxin-producing Escherichia coli

Mycobacterium tuberculosis complex, focussing on M. bovis'
. Brucella

Trichinella

. Echinococcus

NV A WN =

Food-borne and water-borne outbreaks (in accordance with Directive 2003/99/EC).
Zoonoses and zoonotic agents monitored according to the epidemiological situation (Directive 2003/99/EC List B).

. Yersinia

. Toxoplasma gondii

. Rabies

Q fever

. West Nile virus

. Tularaemia

Other zoonoses and zoonotic agents

Nouhwn =

Microbiological contaminants subject to food safety criteria (Commission Regulation (EC) No 2073/2005).
Chapter sections
The 2023 EUOHZ Report presents a harmonised structure for each chapter:

o ‘Key facts’,

« ‘Monitoring and surveillance' in the EU for each specific disease,

 ‘Results’, summarising the major findings of 2023 as regards trends and sources, starting with a table displaying summary
statistics for the last 5 years (2019-2023) for human cases, food matrices and major animal species, and followed by spe-
cific sections describing the main results in humans, food and/or animals.

» ‘Discussion’ section.
For food-borne outbreaks, the main findings are presented and discussed in a joint ‘Results and discussion’ section and
key messages are summarised in the ‘Conclusions’ section.

For each chapter, overview tables present the data reported by each country. However, unless stated otherwise, the ta-
bles summarising MS-specific results and providing EU-level results for food, animals and feed, exclude data from industry
own-check programmes, hazard analysis and critical control point (HACCP) sampling, as well as data from suspect sam-
pling, selective sampling, and outbreak or clinical investigations. Moreover, regional data reported by countries for food,
animals and feed without statistics at the national level, were also excluded from these tables. For Yersinia, Francisella tu-
larensis and food-borne outbreaks, summary tables and figures can be found on the EFSA Knowledge Junction at Zenodo
here.

Data analyses

Statistical trend analyses for humans were carried out to evaluate the significance of temporal variations in the EU over the
2019-2023 period. Further details can be found in the individual chapters. The number of confirmed cases for the EU by
month is presented as a trend figure for the 2014-2023 period. All countries that consistently reported cases - or reported
zero cases over the whole reporting period - were included. Where appropriate, the trend figure also shows a centred 12-
month moving average over the last 5years, illustrating the overall trend by smoothing seasonal and random variations.
Moreover, the same trend analysis was carried out separately for each country (MS and non-MS countries). Analyses were

13All cases of tuberculosis in cattle caused by the infectious MTBC members (M. bovis, M. caprae or M. tuberculosis) were taken into account to summarise the EU situation
on bovine tuberculosis.
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carried out considering confirmed cases only, except for WNV infection, for which all locally acquired cases (i.e. probable
and confirmed cases) were considered. Statistical methods for trend analysis were based on either the regression analysis
or a non-parametric test (Cox-Stuart test), where appropriate. The time trend was considered statistically significant with
the p-value <0.01 (p < 0.05 for non-parametric tests).

The notification rates were calculated taking into account the coverage of the human population under surveillance
(percentage of national coverage). For countries where surveillance did not cover the whole population, the estimated
coverage - if provided — was used to calculate the country-specific rate. Cases and populations of those countries not pro-
viding information on national coverage or reporting incomplete data were excluded from the EU notification rate.

ESRI ArcMap 10.8.2 was used to map the data. Choropleth maps with graduated colours over five class scales of values
using the natural breaks function proposed by the ArcGlIS software, were produced to map the proportion of positive sam-
ple units across the EU and other reporting countries. In the maps included in this report, EU MSs and the United Kingdom
(Northern Ireland) were represented with a blue label, the EFTA/EEA countries were represented with a grey label and all
the candidate countries were represented with an orange label.

Statistical trend analysis of food-borne outbreaks was performed to evaluate the significance of temporal variations at
the single MS level over the 2014-2023 period.

Summary data and the figures for food, animals, feed and food-borne outbreaks used to produce this report, as well as
additional information on related projects and internet sources, are published at the EFSA Knowledge Junction at Zenodo
here. All country-specific data on food, animals, feed and food-borne outbreaks, updated through 30 November 2024, are
also available at this URL.

Summary of human zoonoses data for 2023

The numbers of confirmed human cases of the zoonoses presented in this report are summarised in Table 2. In 2023,
campylobacteriosis was confirmed as the most commonly reported zoonosis (as it has been since 2005). It accounted for
58.9% of all the reported and confirmed human cases in 2023. After campylobacteriosis, salmonellosis, STEC infections,
yersiniosis and listeriosis were the most frequently reported zoonoses. Among the disease data collected under the EVD
domain, tularaemia was the most frequently reported, followed by Q fever and West Nile virus infection. One imported
case of rabies from Morocco was also reported.

With regard to human cases involved in FBOs, Salmonella accounted for the highest number of outbreaks and cases
(Table 2), followed by ‘norovirus and other calicivirus’ (statistics not displayed in Table 2, but available in Table 51) and
‘Bacillus cereus toxins’ (statistics not displayed in Table 2, but available in Table 57).

Severity of zoonoses in the EU

The severity of zoonotic diseases was descriptively analysed based on the number and proportion (%) of hospitalisations
and the outcomes of reported cases, i.e. number of deaths and case fatality (%). Information for all zoonoses is shown in
Table 2. Based on data provided to ECDC by the MSs, in 2023 listeriosis and West Nile virus infection were the two most
severe diseases, with the highest case fatality and hospitalisation rates among reported cases. Almost all cases of listeriosis
and West Nile virus infection with available data were hospitalised (96.5% of confirmed cases for listeriosis and 78.1% of
locally acquired probable and confirmed cases for West Nile virus infection, respectively). Like in recent years, the highest
number of deaths was associated with listeriosis (N=335), followed by salmonellosis (N=88) and West Nile virus infection
(N=75). Listeriosis and West Nile virus infection were also the zoonoses with the highest case fatality rates, 19.7% and
11.2%, respectively.

Among FBOs, Salmonella was the agent associated with the largest number of hospitalisations and deaths. Overall, the
highest case fatality rates among outbreak cases were observed in outbreaks caused by L. monocytogenes (8.3%) followed
by ‘Clostridium botulinum toxins’ (7.1%) (Statistics not displayed in Table 2, but available in Table 51) and STEC (0.37%).


https://doi.org/10.5281/zenodo.13987015
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TABLE 2 Reported hospitalisations and deaths due to zoonoses in confirmed human cases and among food-borne outbreak cases in the EU, 2023.
Surveillance data on human cases (source: ECDC) Food-borne outbreaks (source: EFSA)
Hospitalisations Deaths
Cases and Hospitalisations

Confirmed proportion of Deaths and proportion Deaths

human Reporting hospitalised Outcome Reporting and case of hospitalised and case

cases Status available MsSs? cases available MsSs? fatality Outbreaks Cases cases fatality
Disease N N % N N % N % N N % N N N % N %
Campylobacteriosis 148,181 50,955 344 14 12,194 239 83,180 56.1 16 44 0.05 229 174 90 77 0 0
Salmonellosis 77,486 36,129 46.6 17 14,801 41.0 44,911 58.0 17 88 0.20 1115 9210 1726 18.7 16 0.17
STEC infections 10,217 3285 32.2 17 1234 37.6 7819 76.5 22 31 040 66 270 48 17.8 1 0.37
Yersiniosis 8738 2554 29.2 15 651 25.5 4222 48.3 15 1 0.02 17 73 9 12.3 0 0
Listeriosis 2952 1551 52.5 18 1497 96.5 1701 57.6 19 335 19.7 19 133 84 63.2 1 8.3
Tularaemia 1185 217 18.3 12 105 48.4 325 274 " 2 062 O 0 0 - 0 -
Echinococcosis 929 406 43.7 15 153 37.7 563 60.6 15 3 053 0 0 0 - 0 -
Q fever 805 NA NA NA NA NA 554 68.8 14 4 072 0 0 0 - 0 -
West Nile virus infection® 713 365 51.2 5 285 78.1 669 93.8 6 75 1.2 NA NA NA NA NA NA
Brucellosis 259 102 394 12 58 56.9 101 39.0 13 0 0 0 0 0 - 0 -
Tuberculosis caused by 138 NA NA NA NA NA NA NA NA NA NA 1° 3 0 - 0 -

M. bovis, M. caprae

Trichinellosis 76 56 73.7 6 14 25.0 42 55.3 6 0 0 3 31 5 16.1 0 0
Rabiesd 1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Note: Data on congenital toxoplasmosis are not shown, since 2023 data are not available yet.
Abbreviation: -, % not calculated; NA, not applicable, as information is not collected for this disease.
“Not all countries provided data for all diseases.

PFor West Nile virus infection, the total number of locally acquired infection cases was used (includes probable and confirmed cases).

“No information on the Mycobacterium species was provided.
9In 2023 one case was reported by France, probably infected in Morocco.
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Comparison of human Zoonoses data for 2022 and 2023

In order to evaluate trends in human infections over the last 2 years, the 2023 data (number of cases and notification rates)
were compared with those from 2022 (absolute and relative difference) (Table 3). Relative differences in notification rates
have been calculated using exact numbers.

For all zoonoses but West Nile virus infection and tuberculosis caused by M. bovis, M. caprae, there was an increase in
the number of cases and notification rates in 2023, as compared with 2022. The highest increases in the notification rate
were seen for trichinellosis (+94.0%), tularaemia (+89.3%) and STEC infection (+30.0%), whereas for locally acquired West
Nile virus infection the notification rate decreased by 37.2% as compared with 2022. For salmonellosis (+16.9%), brucel-
losis (+14.1%), yersiniosis (+13.5%) and Q fever (+11.5%), a noteworthy increase (>10.0%) in the notification rate was also
observed.

The total number of FBOs in 2023 (N=5691) was rather stable as compared with 2022 (N=5763), corresponding to a rel-
ative difference of —1.7%. However, a relative increase in the number of cases (+7.2%), hospitalisations (+4.0%) and deaths
(+1.6%) involved in outbreaks was observed in 2023 as compared with 2022.

TABLE 3 Number of confirmed human cases and notification rates (per 100,000 population) in 2023, including the absolute and relative (%)
difference as compared with 2022, by zoonosis, EU.

Notification rates

Cases (N) (N of confirmed cases per 100,000 population)
Absolute Relative
difference difference (%)
Absolute difference

Zoonosis 2023 (compared with 2022) 2023 (compared with 2022)

Campylobacteriosis 148,181 8956 457 1.9 +4.3

Salmonellosis 77,486 12,008 18.0 2.6 +16.9

STEC infections 10,217 2186 3.1 0.70 +30.0

Yersiniosis 8738 809 24 0.29 +13.5

Listeriosis 2952 174 0.66 0.04 +5.8

Tularaemia 1185 561 0.27 0.13 +89.3

Echinococcosis 929 190 0.21 0.02 +8.4

Q fever 805 86 0.19 0.02 +11.5

West Nile virus infection® 713 —403 0.16 -0.09 -37.2

Brucellosis 259 33 0.06 0.01 +14.1

Tuberculosis caused by M. bovis, M. caprae 138 -9 0.04 -0.002 -6.1

Trichinellosis 76 37 0.02 0.01 +94.0

Rabies” 1 1 - - -

?For West Nile virus infection, the total number of locally acquired infection cases was used (includes probable and confirmed cases).
®In 2023 one case was reported by France, probably infected in Morocco.
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ZOONOSES AND ZOONOTIC AGENTS INCLUDED IN COMPULSORY ANNUAL
MONITORING (DIRECTIVE 2003/99/EC LIST A)

1 | CAMPYLOBACTER

Increasing

Human cases [FU,2023] [etifiestionrate | 45,7 Fetdypy == Secuos
I 148,181 e

82,133 |nfsctians acauired 12,194 Hospitalisations (235%)

4339  Infections acquired outside the EU A4 Deaths (0.05%)"

Unknown travel status or
61‘?09 unknown country of infection

* The percentages are calculated on the number of cases with information available {for further details see Table 2)

B ECDC data

Foodborne outbreaks & related cases [Eu, 2023]
i} 229 Foodborne outbreaks I 1174 Cases of illness

2] Strong-evidence outbreaks m 90 Hospitalisations (7.7%}"

Wealk-evidence outbreaks

* The percentages are calculated on the number of cases with information available {for further details see Table 2)

N of outbreaks N of ocutbreaks ! Nofoutbreak cases ! Implicated food vehicles
er 100,000 population ®* | per 100,000 lation i =
g esk LB s (Strong-evidence outbreaks)

Austria 12 AT 0132 AT | D286

Belgium 4 BE 0034 BE | 0085
Bulgaria 0 BG o i BG o e aetiics
Croatia 3 HR 0.078 . HR | 0.156 i ( )
1 i { Broiler meat (Gollus gallus!
Cypru.s = ey a i LY 2 i and products thereaf
Czechia 0 cZ o i CZ 0 i VA
Denmark 11 DK 0.185 i DK | 2174 { 15 Outbreaks
Estonla v EE 0073 i EE | 0146
Finland 0 Fl o - FI o
France 63 FR 0.092 i FR 1 0.635 Other or mixed red meat
Germany 42 DE 0050 | DE 10145 Atfdt product theteof
Greece 10 EL 0.0%4 . EL | 0.288 3 Qutbreaks
Hungary 0 HU 0 | HU [s]
Ireland 0 IE 0 | IE 0
Italy 15 IT 0025 T | 0088
Latvla 9 LY ¢ bl 2 (E:hee::lde roducts
Lithuania 2 LT 0070 LT 0140 S anc 28R
5 i Fish and fish products
Luxembourg 4] Ly 0 LW 0 Meat and meat products Hfied
Malta 15 MT = 2767 | MT . 6457 M:i ANV
Netherlands 7 ML 0.039 | NL | 0191 -
- 1 H Mixed food
Poland 2 PL 0.005 | PL 0.035 | i
Portucal 0 T o CPT o i Other, mixed or unspecified poultry
o g‘ { t meat and products thereof
Romarf'a ; E' RO o RO 0 Pig meat and products thereof
Slovakia 10 5K 0.184 i SK 1214 Turkey meat and products thereof
Slovenia 0 St o] 5l 0
Spain 29 ES 0080 | ES | 0424
Sweden 3 SE 0029 L SE 10076 1 outbreak feach)
UK (N, Ireland) 0 Xl ] LOX 0

* Differences among countries shall be interpreted with caution as this indicator depends on several factors including the type W EF5A data
of outbreaks under surveillance and does not necessarily reflect the level of food safety in each country.
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The summary data which make up this chapter, as well as additional information on related projects and internet
sources, are published for this report on the EFSA Knowledge Junction at Zenodo here. Summary statistics on
human surveillance data with downloadable files are retrievable using the ECDC Surveillance Atlas of Infectious
Diseases available here.

For additional information about Campylobacter and for the consultation of data collected, the following interac-
tive tools are available:

ﬂ.\r\.
Campylobacter '="'_ Vo A
aA

— \b"‘
Campylobacter b

Al DASHBOARD LLY STORY MAP

11 | Keyfacts

« Campylobacteriosis was the most commonly reported food-borne gastrointestinal infection in humans in the European
Union.

» In 2023, there were 148,181 confirmed cases of human campylobacteriosis, corresponding to a European Union notifica-
tion rate of 45.7 cases per 100,000 population. This was an increase of 4.3% compared with the notification rate in 2022
(43.8 per 100,000 population).

» The overall trend for Campylobacter human infections did not show a statistically significant increase or decrease over
the 2019-2023 period.

» Twenty-four Member States and the United Kingdom (Northern Ireland) reported data for 2023 in the context of the
Campylobacter process hygiene criterion, set out in Commission Regulation (EC) No 2073/2005. Fifteen Member States
reported 6686 test results from official controls, with 16.0% Campylobacter-positive samples exceeding the limit of 1000
CFU/g. Twenty Member States and the United Kingdom (Northern Ireland) reported 61,591 test results from the moni-
toring of food business operators, with 15.8% Campylobacter-positive samples exceeding the limit of 1000 CFU/g. Eleven
Member States reported results from both samplers, showing that the number of samples exceeding the limit was sig-
nificantly higher in official samples (16.6%) than in own-checks (9.0%).

 In 2023, 0.13% of 3070 ‘ready-to-eat’ food sampling units reported by 11 Member States were positive for Campylobacter,
with positive samples originating from oysters (N=3) and unspecified ready-to-eat foods (N=1). Of 8588 ‘non-ready-to-
eat’ sampling units reported by 15 Member States, 14.2% were positive, with the highest level of contamination (15.5%)
found in ‘meat and meat products’. Campylobacter was isolated from all fresh meat categories, with meat from broilers
and turkeys showing the highest percentages of contamination, 21.6% and 19.4%, respectively.

« Data on Campylobacter spp. in different animal categories were reported by 16 Member States and the United Kingdom
(Northern Ireland) and three non-Member States in 2023. The majority of units tested in the European Union were from
broilers (N=6627), cats and dogs (N=6301), and cattle (bovine animals) (N=5939), with positive rates of 4.6%, 1.4% and
6.8%, respectively. Fewer samples were tested for pigs (N=2055) and small ruminants (N=2935), but higher proportions
of positives were observed, at 72.3% and 7.2%, respectively.

1.2 | Surveillance and monitoring of Campylobacter in the EU
1.21 | Humans

In 2023, all 27 EU MSs reported information on campylobacteriosis in humans. Surveillance of campylobacteriosis is man-
datory in 23 EU MSs. In four MSs (Belgium, France, Italy and the Netherlands), notification is based on a voluntary system.
The EU case definition was used by 23 MSs. Three MSs used a different case definition for reporting (France, Germany
and ltaly), and the Netherlands did not specify which case definition it used. All MSs, except three (Belgium, Italy and the
Netherlands), had a comprehensive surveillance system.

The campylobacteriosis surveillance systems cover the whole population of all MSs except four (France, Italy, the
Netherlands and Spain). The estimated coverage of the surveillance system was 20% in France, 64% in the Netherlands
and 80% in Spain. These estimated proportions of population coverage were used in the calculation of notification rates
for these three MSs. No estimated population coverage was provided for 2019-2020 in Spain, so notification rates were not
calculated. No estimate of population coverage in Italy was provided for any year, so no notification rate was calculated for
this MS. All countries reported case-based data, except Belgium, Bulgaria and Croatia, which reported aggregated data.


https://doi.org/10.5281/zenodo.13987015
http://atlas.ecdc.europa.eu/public/index.aspx
https://www.efsa.europa.eu/en/microstrategy/campylobacter-dashboard
https://storymaps.arcgis.com/stories/37987745de6f47029e14cb57d61fe923
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1.2.2 | Food and animals

Campylobacter is monitored along the food chain during primary production (farm animals), harvest/slaughter, manufac-
turing and distribution.

Campylobacter data in the context of Commission Regulation (EC) No 2073/2005

A regulatory limit (microbiological process hygiene criterion (PHC)) of 1000 CFU/g of Campylobacter on the neck skins of
chilled broiler carcases was set by Commission Regulation (EC) No 2073/2005 (point 2.1.9 of Chapter 2 of Annex I). This limit
applies to a set of 50 pooled samples from 10 consecutive sampling sessions. As of 2023, a maximum number of 15 samples
with values exceeding this limit is considered acceptable. Food business operators (FBOps) failing to comply with this limit
are required to carry out corrective actions involving validation and verification of their food safety management proce-
dures based on Hazard Analysis and Critical Control Point (HACCP) principles and Good Manufacturing Practices (GMP). The
PHC has been in force since 1 January 2018. On 14 December 2019, Commission Implementing Regulation (EU) 2019/627'
came into force, harmonising sampling procedures for official controls. This legislation requires the Competent Authority
(CA) to verify whether the FBOp is correctly implementing and checking the PHC on broiler carcases by choosing one of
two approaches: implementing ad hoc official sampling’ or collecting all the information from the samples taken by the
FBOp. The results obtained in official controls enable improved trend watching and trend analyses (Table 1).

Other monitoring data for food and animals

Campylobacter monitoring data from food and animals submitted to EFSA in compliance with Chapter Il ‘Monitoring of zo-
onoses and zoonotic agents’ of the Directive 2003/99/EC are collected without a harmonised procedure. These data allow
descriptive summaries at the EU level, but they do not support EU-level trend analyses and trend watching and should be
interpreted with caution (Table 1).

In 2023, general data on food and animals reported to EFSA by MSs and non-MSs were obtained mainly from official
sampling, industry HACCP sampling and own-checks, as part of national monitoring and surveillance and/or organised
surveys. In addition, for animal data, other reported samples were obtained from clinical investigations by private veteri-
narians and industry (e.g. artificial insemination centres).

The occurrence of Campylobacter reported in the main food categories for the year 2023 and for the 4-year period of
2019-2022 was descriptively summarised, making a distinction between ‘ready-to-eat’ (RTE) and non-RTE food. Data sets
were extracted using the ‘objective sampling’ strategy, meaning that the reporting MSs collected the samples as part of
a planned strategy based on the selection of random samples that are statistically representative of the population to be
analysed.

In 2023, other Campylobacter monitoring data from livestock primary production were obtained from cattle under 1
year of age and fattening pigs. These additional data were collected through antimicrobial resistance (AMR) monitoring,
following the harmonised sampling scheme and protocol for isolation set out in Commission Implementing Decision (EU)
2020/1729'° that is focused on the species Campylobacter jejuni and C. coli. The results of AMR monitoring are published
separately in an EU Summary Report.

The detection and confirmation of Campylobacter in food and animals is generally based on culture, with the use of
international standards or equivalent validated methods. Species identification is carried out using biochemical and
molecular methods (PCR-based), as well as matrix-assisted laser desorption/ionisation time-of flight mass spectrometry
(MALDI-TOF MS).

1.3 | Data analyses

A comparison of the proportions of Campylobacter-positive samples collected from the neck skins of broiler carcases after
chilling that exceeded 1000 CFU/g was carried out, as obtained by the CAs and FBOps as part of the Campylobacter PHC, in
compliance with Commission Regulation (EC) No 2073/2005. The significance of any differences was verified by a one-tailed
Fisher's exact probability test in cases where the expected values of any of the cells in a contingency table were below 5;
otherwise, the one-tailed z test was used. The official control sampling results by the CA and the own-check results by the
FBOps were expressed as prevalence ratios with an exact binomial confidence interval of 95%. A p-value of <0.10 (Clayton
& Hills, 2013) was considered significant, in order to highlight every possible indication of differences between the data
collected by the FBOps and the CAs. R software (www.r-project.org, version 4.2.3) was used to conduct the above analyses.

Y Commission Implementing Regulation (EU) 2019/627 of 15 March 2019, laying down uniform practical arrangements for the performance of official controls on products
of animal origin intended for human consumption in accordance with Regulation (EU) 2017/625 of the European Parliament and of the Council and amending Commission
Regulation (EC) No 2074/2005 as regards official controls. OJ L 131, 17.5.2019, p. 51-100.

>This means official sampling using the same method and sampling area as food business operators. At least 49 random samples shall be taken from each
slaughterhouse each year. The number of samples may be reduced for small slaughterhouses and based on a risk evaluation.

'*Commission Implementing Decision (EU) 2020/1729 of 17 November 2020 on the monitoring and reporting of antimicrobial resistance in zoonotic and commensal
bacteria.


https://urlsand.esvalabs.com/?u=http%3A%2F%2Fwww.r-project.org&e=2f9e67d3&h=fa882114&f=n&p=y
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1.4 | Results
141 | Overview of key statistics, EU, 2019-2023

Table 4 summarises EU statistics on human campylobacteriosis, and on the occurrence and percentage of positives for
Campylobacter in food and animals for the period 2019-2023. In 2023, a slight increase was observed in the number of noti-
fied human cases and in the EU notification rate with respect to 2022. The food data of interest in this report were classified
into two major categories: ‘meat and meat products’ and ‘milk and milk products’, aggregated by year to obtain an annual
overview of the volume of data submitted. In the last 5 years, the number of sampling units reported for ‘meat and meat
products’ has increased, probably owing to CIR (EU) 2019/627 establishing compulsory reporting of Campylobacter PHC
monitoring data (see above). The animal data collected at the primary production stage were mostly from broilers, cattle
and pigs. Results showed comparable and consistent test numbers over the considered period for cattle and pigs, along-
side a decreasing trend in the reported sample sizes for broilers. More detailed descriptions of these statistics are provided
in the subsections below and in the chapter on food-borne outbreaks.

TABLE 4 Summary of Campylobacter statistics relating to humans, major food categories and the main animal species, EU, 2019-2023.

2023 2022 2021 2020 2019 Data source
Humans
Total number of confirmed cases 148,181 139,225 140,666 121,752 222,304 ECDC
Total number of confirmed cases/100,000 45.7 43.8 44.2 40.6 61.1 ECDC
population (notification rates)
Number of reporting MSs 27 27 27 27 28 ECDC
Infection acquired in the EU 82,133 78,499 81,975 70,769 109,937 ECDC
Infection acquired outside the EU 4339 3224 704 1586 6514 ECDC
Unknown travel status or unknown country 61,709 57,502 57,987 49,397 105,853 ECDC
of infection
Number of food-borne outbreak-related 1174 1097 1051 1319 1770 EFSA
cases
Total number of food-borne outbreaks 229 255 249 317 542 EFSA
Food®
Meat and meat productsb
Number of sampling units 107,290 107,176 87,808 66,099 57,027 EFSA
Number of reporting MSs 26 27 25 25 25 EFSA
Milk and milk products®
Number of sampling units 1802 2633 2125 2145 2749 EFSA
Number of reporting MSs 13 14 1 1 1 EFSA
Animals®
Cattle (bovine animals)
Number of sampling units 6305 5698 7529 4387 6850 EFSA
Number of reporting MSs 13 7 1 7 10 EFSA
Gallus gallus (chickens)
Number of sampling units 6732 9817 10,162 13,628 10,472 EFSA
Number of reporting MSs 5 14 6 15 8 EFSA
Pigs
Number of sampling units 2428 1820 4502 2110 4308 EFSA
Number of reporting MSs 12 5 14 4 1 EFSA

Abbreviations: ECDC, European Centre for Disease Prevention and Control; EFSA, European Food Safety Authority; MSs, Member States.

*The total number of sampling units was calculated by summing all reported sub-level entries for sampling units, stages, strategies and samplers, as listed in the EFSA
Catalogue (EFSA and loannidou, 2019).

b‘Meat and meat products’ refers to carcases and fresh meat/ready-to-eat (RTE), cooked and fermented products.

“Milk and milk products’ refers to raw and pasteurised milk and all dairy products including cheeses.

14.2 | Human campylobacteriosis

In 2023, 148,181 confirmed cases of human campylobacteriosis were reported by the 27 EU MSs, corresponding to an
EU notification rate of 45.7 cases per 100,000 population (Table 4). This is an increase of 4.3% compared with the annual
notification rate of 2022 (43.8 per 100,000 population). Austria, Belgium, Czechia, Germany, Ireland, Luxembourg and the
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Netherlands reported lower rates in 2023 than in the previous year. The highest country-specific notification rates in 2023
were observed in Luxembourg (129.4 cases per 100,000 population), Czechia (125.2), Slovakia (104.4) and Malta (89.5). The
lowest rates in 2023 were observed in Bulgaria, Greece, Poland and Romania (< 6.1 per 100,000 population) (Table 5).

For most (95.0%) of the reported campylobacteriosis cases of known origin, the infection was acquired in the EU (in-
cluding both domestic and travel-associated cases within the EU) (Table 4). This figure is slightly lower than in 2022 (96.1%),
but still higher than the rate (94.4%) of the pre-pandemic year 2019. The proportion of domestic cases among the cases
of known origin was 80%-100% in all reporting countries, except for three MSs, which reported the highest proportion of
travel-associated cases: Finland (55.6%), Sweden (44.6%) and Denmark (31.3%). Nineteen MSs reported imported cases, and
the proportion of travel-related cases was 11.4%, which was higher than in 2022 (9.7%).

TABLE 5 Reported confirmed human cases of campylobacteriosis and notification rates per 100,000 population in EU MSs and non-MS countries,
by country and year, 2019-2023.

2023 2022 2021 2020 2019

Confirmed cases Confirmed cases Confirmed cases Confirmed cases Confirmed cases

and rate and rate and rate and rate and rate

National Data
Country Coverage® format® Cases Rate Cases Rate Cases Rate Cases Rate Cases Rate
Austria Y C 6271 68.9 6293 70.1 6019 67.4 5406 60.7 6572 74.2
Belgium Y A 5597 47.7 5647 48.6 5083 44.0 5693 49.4 7337 64.0
Bulgaria Y A 222 34 107 1.6 130 1.9 127 1.8 229 33
Croatia Y A 1913 49.7 1467 38.0 1148 284 1054 26.0 1722 42.2
Cyprus Y C 106 11.5 82 9.1 24 2.7 18 2.0 21 2.4
Czechia Y C 13,558 125.2 14,412 137.0 16,305 1554 17,517 163.8 22,894 215.0
Denmark Y C 5197 87.6 5143 87.6 3740 64.0 3742 64.3 5402 93.0
Estonia Y C 270 19.8 211 15.8 185 13.9 265 19.9 347 26.2
Finland Y C 2587 46.5 2462 444 1798 325 2074 375 4382 79.4
France® N C 9255 67.9 9095 67.0 8875 65.6 7920 58.8 7712 57.4
Germany Y C 40,054 47.5 43,471 52.2 47911 57.6 46,377  55.8 61,277 73.8
Greece Y C 635 6.1 302 29 260 2.4 218 2.0 366 34
Hungary Y C 5488 57.2 5050 52.1 5088 52.3 4461 45.7 6400 65.5
Ireland Y C 3736 70.9 3617 71.5 3147 62.9 2419 48.7 2776 56.6
Italy® N C 2363 - 1539 - 1541 - 1418 - 1632 -
Latvia Y C 176 9.3 172 9.2 158 8.3 104 5.5 133 6.9
Lithuania Y C 643 225 497 17.7 357 12.8 684 24.5 1221 43.7
Luxembourg Y C 855 129.4 912 141.3 589 92.8 729 1164 271 44.1
Malta Y C 485 89.5 372 714 378 73.2 206 40.0 278 56.3
Netherlands® N C 4673 41.0 4758 423 4231 37.8 3758 37.2 5081 50.7
Poland Y C 843 2.3 527 1.4 616 1.6 414 1.1 715 19
Portugal Y C 1057 10.1 868 8.4 973 9.4 790 77 887 8.6
Romania Y C 1039 5.5 525 2.8 348 1.8 300 1.6 805 4.1
Slovakia Y C 5665 104.4 4777 879 6099 M7 4921 90.2 7690 1411
Slovenia Y C 995 47.0 938 44.5 856 40.6 811 38.7 1085 52.1
Spain® N C 28,822 749 20,816 60.1 20,748 60.0 6891 = 9658 =
Sweden Y C 5676 53.9 5165 49.4 4059 39.1 3435 333 6693 65.4
EU Total 27 = = 148,181 45.7 139,225 43.8 140,666 44.2 121,752 40.6 163,586 54.6
United Kingdom - - - - - - - - - - 58,718 88.1
EU Total = = 148,181 45.7 139,225 43.8 140,666 44.2 121,752 40.6 222,304 61.1
Iceland Y C 155 40.0 104 27.6 58 15.7 95 26.1 136 38.1
Norway Y C 3034 55.3 2980 54.9 2049 38.0 2422 45.1 4154 78.0
Liechtenstein Y C 48 121.0 50 127.2 38 97.3 - - - -
Switzerland' Y C 6756 76.6 7551 86.4 6759 78.0 6157 71.5 7165 83.5

Abbreviation: -, Data not reported.

Y, yes; N, no; A, aggregated data; C, case-based data.

PSentinel surveillance; notification rates calculated with estimated coverage of 20%.

“Sentinel surveillance: no information on estimated coverage. Notification rate cannot be estimated.

dSentinel surveillance; notification rates calculated with estimated coverage of 64% in 2021-2023 and 58% in 2019-2020.

€Sentinel surveillance; notification rates calculated with an estimated population coverage of 80% in 2023 and 73% in 2021-2022. No information on estimated coverage
in 2019-2020, so notification rate cannot be estimated.

fSwitzerland provided data directly to EFSA. The human data for Switzerland include data from Liechtenstein for the years 2019-2020.
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Between 2014 and 2023, the number of confirmed campylobacteriosis cases reported in the EU showed a clear seasonal
trend, peaking in the summer months. Annual winter peaks were also observed in January from 2014 to 2023, although
peak numbers were lower than those observed during the summer. However, the overall campylobacteriosis trend in
2019-2023 showed no statistically significant increase or decrease (Figure 1). Cyprus, Ireland, Latvia, Luxembourg, Malta
and Spain reported a significantly increasing trend (p <0.05) during the period 2019-2023. No country recorded a signifi-
cant decreasing trend.
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FIGURE 1 Trendinreported confirmed human cases of campylobacteriosis in the EU, by month, 2019-2023. Source: Austria, Cyprus, Czechia,
Denmark, Estonia, Finland, France, Germany, Hungary, Ireland, Italy, Latvia, Luxembourg, Malta, the Netherlands, Poland, Romania, Slovakia, Slovenia,
Spain and Sweden.

Campylobacter species information was provided by 22 MSs for 57.3% of confirmed cases reported in the EU, represent-
ing a slight decrease on 2022 (60.4%). Of these cases, 87.3% were Campylobacter jejuni, 11.0% C. coli, 0.21% C. upsaliensis,
0.20% C. fetus and 0.08% C. lari. Other Campylobacter species accounted for 1.3% of cases, but most of these were reported
at the national level as ‘C. jejuni /C. coli /C. lari not differentiated’. Belgium, Bulgaria, Croatia, Denmark and Latvia provided
no information on species.

14.3 | Campylobacter in food
Campylobacter data in the context of Commission Regulation (EC) No 2073/2005

The Campylobacter PHC monitoring data are presented in Table 6. Twenty-four Member States and the United Kingdom
(Northern Ireland) reported data for 2023 in the context of the Campylobacter process hygiene criterion, set out in
Commission Regulation (EC) No 2073/2005. Ad hoc official sampling results were reported by 15 MSs, while monitoring
results from FBOps were reported by 20 MSs and the United Kingdom (Northern Ireland), and data from both samplers
were provided by 11 MSs.

Concerning official control samples (N=6686), 16.0% exceeded the limit of 1000 CFU/g, showing a decrease from the
19.4% observed in 2022. Considerable variability was observed in the percentage of test results exceeding the limit. In
particular, Romania and Estonia reported no positive samples exceeding 1000 CFU/g, while four MSs (Bulgaria, Hungary,
the Netherlands and Poland) reported between 1.0% and 8.5% of samples exceeding the limit. Conversely, nine MSs re-
ported a higher percentage of samples above the limit, ranging from 11.6% to 46.0%. Twelve out of fifteen MSs reported
Campylobacter-positive samples both below and above the limit, with 2532 positive samples (39.3%) out of 6445 samples
tested.

Concerning FBOp results for neck skin samples from own-check sampling activities (N=61,591), 15.8% exceeded the limit
of 1000 CFU/g, showing a decrease from 17.5% observed in 2022. No positive samples exceeding the limit were reported
by Romania, while five MSs (Estonia, Finland, Greece, Poland and Sweden) recorded less than 3.2% of samples exceeding
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the limit. The remaining 14 MSs reported a moderate range in the percentage of samples exceeding the limit, from 4.7%
to 35.4%. Fifteen out of twenty MSs and the United Kingdom (Northern Ireland) reported Campylobacter-positive samples
both below and above the limit, with 12,515 positive samples (42.0%) out of 29,757 samples tested. Three non-EU MSs
(Iceland, Montenegro and Switzerland) reported 2.4%, 8.0% and 21.2% FBOp samples exceeding the limit, respectively.

Eleven MSs reported results from both samplers, showing that the overall percentage of samples exceeding the limit
was significantly higher for official control samples (16.6%) than for own-checks (9.0%). A significantly higher percentage of
samples above the limit was also observed in official samples compared to FBOp samples in seven MSs (Belgium, Greece,
Ireland, Italy, Latvia, Poland and Spain), while in the Netherlands, FBOp results exceeding the limit were higher than official
samples.
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TABLE 6 Comparison of proportions (%) of samples exceeding the Campylobacter PHC limit collected from the neck skins of chilled broiler carcases sampled at slaughterhouses in accordance with Commission
Regulation (EC) No 2073/2005, by sampler and reporting MS, EU, 2023.

Country

Austria
Belgium
Bulgaria
Cyprus
Czechia
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Ireland

Italy

Latvia
Lithuania
Netherlands
Poland
Portugal
Romania
Slovakia
Slovenia
Spain
Sweden
United Kingdom (Northern Ireland)
EU Total (27 +XI)

EU Total (27 + XI) providing CA and
FBOp data

Competent Authority (CA)

Food business operator (FBOp)

N samples
tested

567
390
165

661
181
1374
100
230
323
1500

N (%) samples
above 1000 CFU/g

66 (11.6)
4(1.0)
74 (44.8)

0

2(18.2)
40 (44.4)
56 (8.5)
21 (11.6)
298 (21.7)
46 (46.0)
66 (28.7)
12(3.7)
88 (5.9)

0

299 (28.1)

1072 (16.0)
872(16.6)

Cl,; samples above 1000
CFU/g

[9.1; 14.6]
[0.28; 2.6]
[37.1;52.8]

[2.3;51.8]
[34.0; 55.3]
16.5; 10.9]
[7.3;17.2]
[19.5; 24.0]
36.0; 56.3]
[22.9; 35.0]
[1.9;6.4]
[4.7,7.2]

[0; 21.8]°
[25.4;30.9]

[15.2;16.9]
[15.6; 17.7]

N
samples
tested

978
2817

3246
1065
346
590
18,191
6266
5010

1210
5557
522
3335
1050
3556
1140
466
833
3760
1018
635
61,591
31,013

N (%) samples
above 1000 CFU/g

134 (13.7)
190 (6.7)

1149 (35.4)
94 (8.8)

10 (2.9)
2(0.34)
4260 (23.4)
616 (9.8)
94 (1.9)

98 (8.1)
784 (14.1)
176 (33.7)
213 (6.4)
34(3.2)
971 (27.3)
0

22(4.7)
227 (27.3)
565 (15.0)
18(1.8)

50 (7.9)
9707 (15.8)
2780 (9.0)

Cly; samples
above 1000 CFU/g

[11.6; 16.0]
[5.8;7.7]

[33.8;37.1]
[7.2;10.7]
[1.4;5.3]
[0.04; 1.2]
[22.8; 24.0]
[9.1; 10.6]
[1.5;2.3]
16.6; 9.8]
[13.2; 15.1]
[29.7;38.0]
[5.6;7.3]
[2.3;4.5]
[25.8; 28.8]
[0; 0.32°
[3.0; 7.1]
[24.3;30.4]
[13.9;16.2]
[1.1;2.8]
[5.9;10.2]
[15.5; 16.1]
[8.6;9.3]

p-value® Interpretationh
<0.001 CA>FBOp
NS

NS

<0.001 CA>FBOp
0.058 CA>FBOp
<0.001 CA>FBOp
0.0094 CA>FBOp
0.0282 CA<FBOp
0.0011 CA>FBOp
NS

<0.001 CA>FBOp
NS

<0.001 CA>FBOp

Abbreviation: -, Data not reported.
?p-value: NS, not significant.
POne-sided, 97.5% confidence interval.
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Other food monitoring data

In 2023, the occurrence of Campylobacter in sampling units from the main RTE and non-RTE food categories was 0.13% and
14.2%, respectively.

In 2023, most of the results from the 3070 RTE food sampling units reported by 11 MSs originated from ‘fruit, vege-
tables and juices’ (31.8%), followed by ‘meat and meat products’ (25.6%) and ‘milk and milk products’ (22.2%). In total,
Campylobacter was detected in four RTE food samples: three from live bivalve molluscs (oysters) and one from unspecified
RTE foods. During the period 2019-2022, the percentage of Campylobacter-positive sampling units in RTE food was very
low, at 0.18%, of the 12,926 sampling units tested, consistently remaining below 1.0% across the main RTE categories.
However, despite the small number of units tested, the ‘fish and fishery products - RTE' category showed the highest per-
centage of positive samples, at 4.0% (N=149).

The results reported in 2023 by 15 MSs for non-RTE food (N=_8588) showed that ‘meat and meat products’ was the most
contaminated food category (15.5%), followed by ‘other food’ (9.3%). During the period 2019-2022, out of 82,903 sampling
units tested, ‘meat and meat products’ (17.4%) was the most contaminated food category, followed by ‘other food’ (2.4%)
and ‘milk and milk products’ (1.3%).

Twelve MSs reported 14.1% of sampling units as positive for fresh meat categories. The percentage of Campylobacter-
positive units was higher for meat from broilers (21.6%) and turkeys (19.4%), followed by ‘other fresh meat’ (11.6%). The per-
centage for fresh meat from pigs and bovine animals remained very low at 0.37% and 0.11%, respectively. For ‘other food’
all the positive units were reported by a single MS from ‘fish and fishery products — non-RTE".

In 2023, a slight decrease was reported in the percentage of positive units compared with the period 2019-2022 for non-
RTE food (14.2% compared with 15.9%) and fresh meat (14.1% compared with 16.9%).

144 | Campylobacter in animals

Table 7 shows the number of positive Campylobacter spp. samples detected during 2023 in the five main animal species, as
well as in the ‘other animals’ category containing several different animal groups. In total, 16 MSs and the United Kingdom
(Northern Ireland) and 3 non-MSs reported data, from broilers (30.1%, N=9405), followed by cats and dogs (24.5%, N=7662),
bovine animals (20.2%, N=6320), small ruminants (9.5%, N=2951) and pigs (7.6%, N=2365).

The overall proportion of positive units in the EU was highest in pigs (72.3%) followed by small ruminants (7.2%), bovine
animals (6.8%), broilers (4.6%), and cats and dogs (1.4%). For ‘other animals’, comprising around 50 animal categories, the
proportion of positive samples was 11.7%, mostly coming from land game mammals (13.0%) and birds (9.3%).

TABLE 7 Summary of Campylobacter statistics relating to major animal species, reporting EU MSs and non-MS countries, 2023.

EU MSs Non-MS countries
Positive
Sampling Positive
units sampling units
Nreporting N tested® ———  Nreporting N tested® _
Animals countries sampling units N % countries sampling units N %
Gallus gallus (broilers) 3 6627 305 4.6 2 2778 145 5.2
Bovine animals® 12 5939 401 6.8 2 381 188 49.3
Pigs 1" 2055 1486 72.3 1 310 243 784
Small ruminants 8 2935 210 7.2 1 16 1 6.3
Cats and dogs 4 6301 90 1.4 2 1361 122 9.0
Other animals® 7 2220 259 1.7 2 289 28 9.7
Total 17 26,077 2751 10.5 3 5135 727 14.2

Abbreviation: MSs, Member States.
2Summary statistics were obtained by totalling all sampling units (single samples, batch samples, animals, slaughter animal batches and herds or flocks).
PAnimals from the sampling stage ‘Artificial insemination stations’ in ‘sampling stage' were not included in the count of the units tested.

“Alpacas, Antelopes, Badgers, Bears, Birds, Bison, Budgerigars, Buffalos, Camels, Canaries, Cantabrian chamois, Capybaras, Cheetahs, Chinchillas, Crows, Deer, Doves,
Dromedaries, Ducks, Foxes, Gallus gallus (other than broilers), Giraffes, Guinea pigs, Gulls, Hedgehogs, Jays, Kangaroos, Land game mammals, Lions, Llamas, Magpies,
Mice, Monkeys, Mouflons, Okapis, Other animals, Other carnivores, Other mustelids, Owls, Parrots, Passeriformes, Peafowl, Penguins, Pheasants, Pigeons, Polar bears,
Unspecified poultry, unspecified, Quails, Rabbits, Reptiles, Rodents, Rodents, Domestic solipeds, Squirrels, Steinbocks, Tigers, Turkeys, Turtles, Wallabies, Wild boars,
Wolves, All zoo animals.

14.5 | Occurrence of Campylobacter in animals based on data from harmonised monitoring of
antimicrobial resistance (Commission Implementing Decision (EU) 2020/1729)

In 2023, AMR monitoring provided data on the prevalence of positive samples of C. jejuni and C. coli for cattle under 1 year
of age and fattening pigs.
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Eleven MSs reported information on 3477 units tested for Campylobacter from cattle under 1 year of age. In the EU,
43.6% of samples were positive for C. jejuni, with positivity levels consistently above 20% among the MSs. Conversely, C. coli
was found at a moderate level of 14%, with six MSs showing low prevalence of positive samples (< 8.0%).

Twenty-seven MSs reported data on 7041 units from fattening pigs tested for Campylobacter. Among these, C. jejuni was
reported by 13 MSs, with a total of 47 positive units, showing a very low prevalence of positive samples (0.7%). Meanwhile,
a very high proportion of C. coli in fattening pigs (66.4%) was reported in the EU. Twenty-two MSs showed very and ex-
tremely high levels of C. coli in samples from fattening pigs (> 50%).

1.5 | Discussion

Campylobacteriosis has been the most frequently reported zoonosis in humans across the EU since the beginning of EU
level surveillance in 2007. Despite comprehensive surveillance and national coverage in most MSs, the number of reported
cases is underestimated in the EU (Teunis et al., 2013). The number of campylobacteriosis cases confirmed in 2023 and
the notification rate were slightly higher compared to 2022. It is noteworthy that, despite the relatively small increase
observed, approximately half of EU MSs did not return to pre-pandemic notification rates. No specific causes have been
reported to explain this phenomenon in the EU. The overall campylobacteriosis trend in 2019-2023 showed no statistically
significant increase or decrease.

Most of the reported campylobacteriosis cases were acquired in the reporting country in the EU, as in previous years.
However, the proportion and number of cases of travel-associated campylobacteriosis infections increased in 2023 com-
pared with the period 2021-2022, reflecting a gradual resumption of international travel after the COVID-19 pandemic.

Campylobacter has characteristic seasonality, with cases increasing sharply in the summer. Campylobacteriosis cases
have been positively associated with temperature and, to a lesser degree, precipitation (Austhof et al., 2024; Lake et al., 2019).
Recent studies have even shown a possible association between campylobacteriosis and global climate change (Kuhn
et al., 2020).

A smaller but distinct winter peak in the EU has become apparent in the past 10years, including in 2023. Disease onset
in cases that were notified during the winter peaks occurred predominantly in January. This points to exposure around the
Christmas/New Year period. Reports indicate that meat fondues or table-top grilling, which are popular during the festive
season, could promote the transmission of Campylobacter in some countries, causing the winter peak (Bless et al., 2017;
Rosner et al., 2021).

As in previous years, C. jejuni and C. coli were the main species notified by MSs in 2023, although there was still a fairly
high percentage of campylobacteriosis cases (42.7%) in which the species was not determined. Furthermore, the propor-
tion of isolates characterised at the species level was lower than the previous year, indicating that further improvements
and efforts are needed in species identification and reporting capacities. A One Health approach, using whole genome
sequencing (WGS) for typing Campylobacter isolates in humans, food and animals will contribute to better species charac-
terisation and enhance the monitoring of zoonotic transmission, improving public health surveillance.

In 2023, all EU MSs except for Croatia, reported information on the occurrence of Campylobacter in either animals, food
or feed. Data were also reported by Iceland, Norway, Switzerland and the United Kingdom (Northern Ireland). As part of a
food safety control strategy, 24 EU MSs and the United Kingdom (Northern Ireland) submitted Campylobacter PHC mon-
itoring results, with 11 MSs reporting both results from official control samples and own-check samples. The PHC aims
to decrease Campylobacter counts on broiler carcases and to minimise human campylobacteriosis cases caused by con-
suming or handling contaminated chicken/broiler meat. A recent report showed that a 3-log10 reduction in broiler caecal
concentrations would lead to a significant 58.0% decrease in the campylobacteriosis risk from broiler meat across the EU
(EFSA BIOHAZ Panel, 2020).

Both official control and FBOp monitoring data showed that about one in six samples exceeded the limit of 1000 CFU/g.
For the MSs that submitted data from both samplers, 1 in 6 from the CA and 1 in 11 from FBOps exceeded the limit, high-
lighting discrepancies between the two sampling strategies for the fourth consecutive year. While the EU saw a slight
decrease in samples exceeding the limit compared to 2022, individual MSs showed variable increases or decreases. In 2023,
contamination levels varied widely across MSs, from very low to high. These variations can be partially explained by differ-
ences in geographical contexts and/or biosecurity farm management practices, and deserve more thorough investigation
in order to identify the critical parameters and factors driving these differences.

Moreover, although not all MSs reported Campylobacter-positive samples below the limit of 1000 CFU/g in 2023, the
contamination of broiler carcases in the EU remained similar to 2022, at approximately 40%. Overall, the Campylobacter
PHC monitoring results underlined poultry as a significant source of campylobacteriosis in the EU.

Monitoring of other food in the EU showed overall percentages of Campylobacter-positive units in RTE and non-RTE
foods of 0.13% and 14.2%, respectively. Although the presence of Campylobacter in RTE foods was very low and has re-
mained stable over the years, these findings are of concern given that contaminated RTE products directly expose con-
sumers to infection.

Among RTE foods, it is noteworthy that three sample units of oysters were found to be contaminated with Campylobacter,
confirming the positive results observed in bivalve molluscs for the third consecutive year. During the period 2019-2022,
very low percentages of positivity were found for all the RTE meat products, milk, fruit, vegetables, juices and other
RTE foods. However, the percentage of positive sample units was higher, at around 4.0%, in fish and fishery products,



EU ONE HEALTH ZOONOSES REPORT 2023 | 29 of 201

particularly bivalve molluscs. Given the common practice of consuming raw shellfish in certain European sub-regions, the
risk of campylobacteriosis from these sources is noteworthy (Teunis et al., 1997). It should also be noted that these data
originated from a single MS, highlighting the need to increase the sampling frequency for food products consumed raw
(such as scallops, mussels and oysters) across regions in the EU. The generally small sample sizes may have led to imprecise
estimates concerning the occurrence of Campylobacter in RTE food samples.

Monitoring data for non-RTE food showed positive results for one in six ‘meat and meat products’, while no positive
results were observed for ‘milk and milk products’. A moderate proportion of positive findings, specifically 14.8% (N=189),
was reported in bivalve molluscs (mussels) by a single MS, similar to the scenario observed in RTE foods. Campylobacter
contamination in fresh meat categories remained moderate in 2023, with meats from broilers and turkeys being far more
contaminated than those from pigs and cattle. Although caution is required when interpreting trend results, due to non-
harmonised monitoring, the data still consistently underline the significant role of these products in spreading campylo-
bacteriosis. This may occur either through direct handling or by cross-contaminating other foods (Wagenaar et al., 2013).

In 2023, 16 MSs, the United Kingdom (Northern Ireland) and 3 non-MSs reported data from several animal groups.
Campylobacter spp. were detected in all the major animal categories: broilers, pigs, bovine animals, small ruminants, cats
and dogs. Broilers, cats and dogs and bovine animals (cattle) were tested most frequently and accounted for 74.9% of test
results. The highest percentage of positive units, however, was observed for pigs.

In 2023, prevalence data from EU AMR monitoring of bovine animals under 1 year of age and fattening pigs were an-
alysed. A high percentage of samples from cattle under 1 year of age were positive for C.jejuni (>40.0%), being detected
four times more often than C. coli. In contrast, a very high percentage of samples from fattening pigs was positive for C. coli
(>60.0%), which was detected 50 times more frequently than C. jejuni. These data confirm that Campylobacter is commonly
present in cattle and pigs, and highlight the ability of C. coli to colonise pigs more effectively than C. jejuni, which is more
common in cattle. The data confirm that cattle and pigs are a potential source of human campylobacteriosis (Domingues
et al., 2012).
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2 | SALMONELLA

Human cases [£u,2023] | Msienze, 180 [, — 52
I 77,486 casesoriines

46.548 Infections acquired in the EU 14,801 Hospitalisations {(41.0%)
4768 Infections acquired outside the EU 88 Deaths (0.20%)’

26. 1 70 Unknown travel status or unknown country of infection

* The percentages are calculated on the number of cases with information available (for further details see Table 2}

B ECDC data

Foodborne outbreaks & related cases [Eu, 2023]
1115 Foodborne outbreaks - 9210 Cases of illness

258 Strong-evidence outbreaks m I 1726 Hospitalisations (18.7%)"

Weak-evidence outbreaks 16 Deaths (0.17%)"

* The percentages are calculated an the number of cases with infarmation available (for further details see Table 2}

N ofoutbreaks | Nofoutbreaks Nof qutbreak cases Implicated food vehicles
100,000 lation ** 100,000 lati -
R 00,00 ppultins PE gt (Strong-evidence outbreaks)

Austria 21 AT | 0.231 AT B 1549

Belgium 7 BE 0.060 EE 1 0324 Top food vehicles

Bulgaria (4] BG 0 BG 4]

Croatia 25 HR I 0.649 HR . 2.090

Cyprus 0 cY o Y o Lggs and eggs products
Czechia 17 cZ 0.157 CZ =W 4483 @ 33 Qutbreaks
Denmark 18 DK | 0.303 DK . 3287

Estonia & EE | D439 EE . 2705

Finland 1 F1 0.018 Fl B 1348

France 143 R 10210 FR ®1707 Mixed food

Germany 7 DE 0.088 DE 1 0759 65 outbreaks

Greece 37 EL | 0.355 EL | 1988

Hungary 12 HU 0.125 HU . 4958

Ireland 5 IE 0.095 IE | 0474 Broiler meat (Gallus gallus)
Italy 60 IT 0.102 T | 0573 and products thereol
Latvia 5 v | 0266 v 5482 % 30 Cutbreaks
Lithuania a LT | 0.280 LT 1 0.945

Luxembourg 0 Ly o] Lu 4]

Malta 10 | MT  m 1845 MT e 7.748 Rakeryprodices
Metherlands 14 NL 0079 ML 1 1319

Poland 269 PL 1 0732 PL e 5934 17 outbreaks
Portugal o PT 0 PT 4]

Romania 5 RO 0026 RO | D362

Slovakia 120 SK = 2210 SK  mmmm 5750 Meat and meat products,
Slovenia 1 5| 0047 Sl 10945 ynspeciied

Spain 252 ES 1052 ES  mm 4136 10 outbreaks

Sweden 4 SE 0.038 SE 1 0.960

UK (N. Ireland) 1 Xl 0,052 Xl 0.105

** Differences among countries shall be interpreted with caution as this indicator depends on several factors including the type M EFSA data

of outbreaks under surveillance and does not necessarily reflect the level of food safety in each country.

The summary data which make up this chapter, as well as additional information on related projects and internet
sources, are published for this report on the EFSA Knowledge Junction at Zenodo here. Summary statistics on
human surveillance data with downloadable files are retrievable using the ECDC Surveillance Atlas of Infectious
Diseases available here.

For additional information about Salmonella and for the consultation of data collected, the following interactive
tools are available:

Salmonella

Salmonella

+ill DASHBOARD LI STORY MAP



https://doi.org/10.5281/zenodo.13987015
https://atlas.ecdc.europa.eu/public/index.aspx
https://www.efsa.europa.eu/en/microstrategy/salmonella-dashboard
https://storymaps.arcgis.com/stories/13979918ca8948399180651d3b7ce3e1
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2.1 | Keyfacts

» Salmonellosis was the second most commonly reported food-borne gastrointestinal infection in humans in the European
Union.

 In 2023, there were 77,486 confirmed cases of human salmonellosis, corresponding to a European Union notification
rate of 18.0 cases per 100,000 population. This was an increase of 16.9% compared with the rate in 2022 (15.4 cases per
100,000 population).

» The overall trend for Salmonella infections did not show any significant increase or decrease in the 2019-2023 period.

» The top five European Union-acquired Salmonella serovars involved in human infections were distributed as follows: S.
Enteritidis (70.8%), S. Typhimurium (8.9%), monophasic S. Typhimurium (1,4,[5],12:i:-) (5.1%), S. Infantis (2.0%) and S. Coeln
(0.77%).

« In the context of Commission Regulation (EC) No 2073/2005 on food safety criteria, ‘fresh poultry meat’ was the most
contaminated matrix at the distribution stage with 9.0% Salmonella-positive official control samples, followed by ‘meat
products made from poultry meat intended to be eaten cooked’ (8.1%), ‘mechanically separated meat’ (7.1%) and ‘minced
meat and meat preparations made from poultry meat intended to be eaten cooked’ (6.6%).

 In the context of Commission Regulation (EC) No 2073/2005, Member States reported the highest proportions of
Salmonella-positive samples during compliance checks for process hygiene criteria at slaughterhouses among those col-
lected by the competent authorities for turkeys (18.9%) and for broilers (17.8%). Lower prevalence was observed in pigs
(4.1%), goats (3.5%), cattle (1.4%) and sheep (1.4%). For samples collected by food business operators, the proportions
of Salmonella-positive samples were significantly lower: 2.8% for turkeys, 2.6% for broilers, 1.0% for pigs, 1.3% for goats,
0.49% for cattle and 0.76% for sheep.

» In 2023, a very low (0.25%) Salmonella prevalence was found in ‘ready-to-eat’ food sampling units (N=86,115) reported
by 24 Member States, with the highest levels of contamination found in ‘sprouts (sprouted seeds)’ (1.4%; N=644). Of
478,743 'non-ready-to-eat’ sampling units reported by 28 Member States, 2.2% were positive, with the highest levels
of contamination found in ‘meat and meat products from turkeys’ (4.3%; N=16,533) and ‘meat and meat products from
broilers’ (4.1%; N=106,699).

« Fifteen Member States and the United Kingdom (Northern Ireland) met all Salmonella reduction targets for poultry pop-
ulations in their control programmes, indicating a worsening compared to previous years. Three Member States failed
to meet targets for breeding Gallus gallus, seven for laying hens and two for broiler flocks. However, all Member States
successfully met the targets for fattening turkeys and breeding turkeys.

« For broilers and fattening turkeys, the European Union-level prevalence of target Salmonella serovar-positive flocks re-
ported by food business operators was significantly lower than that reported by competent authorities.

o Over the long-term period (2007-2023), a significant decrease in the European Union-level prevalence of target
Salmonella serovar-positive flocks was observed in breeding G.gallus, laying hens and broilers. However, in the short
term (2019-2023), no notable trends - either an increase or decrease — were detected in any of the poultry populations.
Regarding Salmonella spp., a significant reduction in European Union-level flock prevalence was identified only in laying
hens over the long-term period.

o Salmonella Enteritidis was the most commonly reported serovar in the ‘laying hens-eggs’ source and the third most
common in both the ‘broilers-broiler meat’ and ‘bovine animals-bovine meat’ sources. Salmonella Infantis was by far
the dominant serovar in the ‘broilers-broiler meat’ source and ranked among the top four serovars across all consid-
ered food-animal sources. In the ‘pigs-pig meat’ source, the most common serovars were the monophasic variant of S.
Typhimurium and S. Derby. In the ‘bovine animals-bovine meat’ source, S. Dublin and S. Typhimurium were the most
commonly reported serovars.

2.2 | Surveillance and monitoring of Salmonella in the EU
221 | Humans

For 2023, all 27 EU MSs reported information on non-typhoidal salmonellosis infections in humans. The notification of sal-
monellosis is mandatory in 24 EU MSs, whereas it is voluntary in 3 MSs (Belgium, France and the Netherlands). The EU case
definition was used by 24 MSs, while 3 MSs (France, Germany and ltaly) reported using other case definitions. All countries
except the Netherlands had a comprehensive surveillance system. The surveillance systems for salmonellosis covered the
whole population in all MSs except three: Belgium, the Netherlands and Spain. The estimated coverage of the surveillance
system was 85% in Belgium, 64% in the Netherlands and 80% in Spain. These estimated proportions of population cover-
age were used in the calculation of notification rates for these MSs. No estimated population coverage was provided for
2019-2020 in Spain, so notification rates were not calculated. All countries reported case-based data except Bulgaria and
Croatia, which reported aggregated data.
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2.2.2 | Food, animals and feed

Salmonella data in the context of Commission Regulation (EC) No 2073/2005

Commission Regulation (EC) No 2073/2005 lays down microbiological criteria, intended as food safety criteria (FSC) and
process hygiene criteria (PHC), for Salmonella in specific food categories. Compliance with these criteria must be legally
verified by the individual food business operator (FBOp) as part of their own Hazard Analysis and Critical Control Point
(HACCP) programme.17 In addition, the competent authority (CA), through official sampling or oversight of data, should
verify compliance by the FBOp. The Salmonella FSC require that Salmonella spp. not be detected in different products dur-
ing their shelf-life with the exception of fresh poultry meat (from species covered by national control programmes (NCPs)),
whose FSC require the absence of target serovars (S. Enteritidis and S. Typhimurium including monophasic S. Typhimurium
(1,4,[5],12:i:-)18). The Salmonella PHC are regulated for carcases of pigs, cattle, sheep, goats, horses, broilers and turkeys, as
sampled by the FBOp. Moreover, in accordance with CIR (EU) 2019/627, the CA has to verify whether the FBOp correctly
implements and checks these PHC for carcases.

Data from national control programmes for Salmonella in poultry populations

In accordance with Regulation (EC) No 2160/2003' and its subsequent amendments, MSs have to set up national control
programmes for Salmonella aimed at reducing the prevalence of Salmonella serovars that are considered relevant for pub-
lic health (from this point forward, termed ‘target serovars’).

Other monitoring data for food, animals and feed including serovars

Food, animal and feed data other than those described above are not collected in a harmonised way, because there are
no specific legal requirements. The reported occurrence of Salmonella in the main food categories was descriptively sum-
marised, with a distinction being made between ‘ready-to-eat (RTE) and non-RTE food'. Data sets are extracted with ‘objec-
tive sampling’ being specified as the sampling strategy, which means that samples were representative of the population
being analysed and were collected in accordance with a planned strategy.

The occurrence of Salmonella in animal populations is descriptively summarised considering all data collected in differ-
ent sampling contexts and reported as different sampling units (e.g. ‘holding’, ‘herd/flock’, ‘animal’ and ‘slaughter animal
batch’), with the exception of data related to poultry populations covered by NCPs, which have been discussed separately.

The reported data on Salmonella serovars are also descriptively summarised. For this purpose, only isolates with the
complete antigenic formula and/or serovar name were considered. MSs are required to report the target serovars as part
of their NCPs for poultry, whereas for samples collected in different contexts, serotyping is not mandatory. Also, for the
food sector, serotyping is only mandatory for fresh poultry meat, since for this category, the FSC is the absence of target
serovars. The compulsory reporting of target serovars in these contexts guarantees the consistency of such data over the
years and among MSs, but could result in the prevalence of these target serovars being overestimated compared with the
other serovars.

2.3 | Data analyses
2.3.1 | Comparison between competent authority and food business operator sampling results

CA and FBOp Salmonella results in the context of NCPs for those poultry populations requiring separate reporting (i.e.
broilers and fattening and breeding turkeys) were compared, as were Salmonella PHC monitoring data from carcases. The
significance of differences was verified by the one-tailed Fisher's exact probability test, in cases where the expected values
in any of the cells of a contingency table were below five; otherwise, the z-statistic one-tailed test was performed. CA con-
trol sampling results and the own-check results of the FBOp were expressed as prevalence and exact binomial confidence
interval (95% level). A p-value <0.10 (Clayton & Hills, 2013) was considered significant, to include all possible evidence of
differences between data collected by the FBOp and CA.
R software (www.r-project.org, version 4.2.3) was used to conduct the above-mentioned analyses.

"Regulation (EC) No 852/2004 of the European Parliament and of the Council of 29 April 2004 on the hygiene of foodstuffs. OJ L 139, 30.4.2004, p. 1-54.

8Commission Regulation (EU) No 1086/2011 of 27 October 2011 amending Annex Il to Regulation (EC) No 2160/2003 of the European Parliament and of the Council and
Annex | to Commission Regulation (EC) No 2073/2005 as regards salmonella in fresh poultry meat Text with EEA relevance. OJ L 281, 28.10.2011, p. 7-11.

1“Regulation (EC) No 2160/2003 of the European Parliament and of the Council of 17 November 2003 on the control of Salmonella and other specified food-borne
zoonotic agents. OJ L 325, 12.12.2003, p. 1-15.
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2.3.2 | Statistical trend analyses for poultry monitoring data

Statistical trend analyses were carried out with the objective of evaluating the significance of temporal variations in the EU-
level flock prevalence of Salmonella spp. and target Salmonella serovars in poultry since the start of NCP implementation.

The tested flocks can be either positive or negative for target serovars and Salmonella spp., and so the status of the
flocks is a dichotomous outcome variable. Therefore, the binomial probability distribution for the response variable was
assumed and the logit link function was computed in the model for the trend analysis. The logit is defined as the logarithm
of p/(1 - p), where p/(1 - p) is the odds of being positive for Salmonella spp.

Temporal flock prevalence trends in the MSs were analysed using both linear and B-spline models to estimate the proba-
bility of Salmonella-positive flocks across different poultry populations over the entire period of NCP implementation. This
approach provided a comprehensive overview of trends. Special focus was placed on the last 5 years to identify any signif-
icant increase in the flock prevalence of Salmonella spp. or target Salmonella serovars. The trend analysis was conducted
using generalised linear mixed models for repeated measures, accounting for the variability among MSs (EFSA, 2009a;
EFSA, 2011). To take into account the different levels (baselines) of probability of MSs having positive flocks, yet with similar
patterns over time, a random MS-specific intercept effect was included in the model. To evaluate the trend over time, the
‘time' variable was included in the model as a fixed effect. The correlation between repeated observations in the same MS
in subsequent years was considered using a first autoregressive or exchangeable structure of the correlation matrix for
the residuals. To evaluate the significance of the overall effect of fixed factors specified in the model, Type Ill F-tests were
applied, whereas the receiver operating characteristic (ROC) curve was used to assess the goodness of fit of the model. A
p-value <0.10 was considered to be significant for both random and fixed effects.

GLIMMIX and SGPLOT procedures in SAS 9.4 software were used to fit the models and produce the graphical outputs,
respectively.

Details about the estimated parameters of the models, odds ratios, prevalence rates and graphical analyses (conditional
and marginal) are reported in the supporting information for this report (‘Salmonella poultry outcome trend analyses’ Excel
file, at Zenodo here).

2.3.3 | Descriptive analyses of Salmonella serovars

With the aims of evaluating the distribution of Salmonella serovars across the food chain and identifying potential sources
of human infections, a Sankey diagram was provided to link the food and food-producing animal sources to the five most
commonly reported Salmonella serovars from human cases acquired within the EU (domestically or during travel within
the EU). For animal categories covered by NCPs, only serovar data reported in the context of these programmes were
presented. For cattle, meat-producing animals were considered, whereas for pigs, data from fattening animals were used.
In addition to possible reporting biases as regards serovars, reporting for animal or food categories may also have been
unbalanced and specific sources (e.g. cattle) may have been underrepresented.

2.4 | Results
241 | Overview of key statistics, EU, 2019-2023
Humans

In total, the number of reported human salmonellosis cases and the notification rate were higher than in 2022 (Table 8).
The number of reported human salmonellosis cases acquired in the EU (i.e. by domestic infection and through travel within
the EU), the number of outbreak-related cases and the total number of food-borne salmonellosis outbreaks were higher in
2023 than in 2022. More detailed descriptions of these statistics are provided in the subsections below and in the chapter
on food-borne outbreaks.

TABLE 8 Summary of Salmonella statistics relating to humans, major food categories and the main animal species, EU, 2019-2023.

2023 2022 2021 2020 2019 Data source

Humans
Total number of confirmed cases 77,486 65,478 62,161 52,690 87,907 ECDC
Total number of confirmed 18.0 15.4 15.9 13.7 19.5 ECDC

cases/100,000 population

(notification rate)
Number of reporting MSs 27 27 27 27 28 ECDC
Infection acquired in the EU 46,548 40,643 44,000 38,247 58,157 ECDC
Infection acquired outside the EU 4768 3219 925 973 6342 ECDC

(Continues)
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TABLE 8 (Continued)

2023 2022 2021 2020 2019 Data source

Unknown travel status or unknown 26,170 21,616 17,236 13,470 23,408 ECDC

country of infection
Number of outbreak-related cases 9210 6632 6755 3686 10,240 EFSA
Total number of outbreaks 115 1014 773 694 1284 EFSA
Food®
Meat and meat products
Number of sampling units 874,106 951,540 976,616 557,272 552,586 EFSA
Number of reporting MSs 28 28 28 26 28 EFSA
Milk and milk products
Number of sampling units 62,529 68,740 43,907 38,492 46,797 EFSA
Number of reporting MSs 25 24 25 24 25 EFSA
Fish and fishery products
Number of sampling units 20,201 22,797 14,882 16,486 13,974 EFSA
Number of reporting MSs 25 25 25 23 24 EFSA
Eggs and egg products
Number of sampling units 20,260 19,105 14,696 11,579 12,093 EFSA
Number of reporting MSs 20 22 22 18 21 EFSA
Fruits and vegetables (and juices)
Number of sampling units 19,574 17,763 12,502 17,222 17,068 EFSA
Number of reporting MSs 25 25 23 23 22 EFSA
Animals®
Gallus gallus (chickens)
Number of sampling units 745,671 742,299 811,823 619,772 752,145 EFSA
Number of reporting MSs 28 28 28 26 27 EFSA
Turkeys
Number of sampling units 63,269 65,637 70,869 63,472 65,950 EFSA
Number of reporting MSs 26 26 25 22 23 EFSA
Ducks and geese
Number of sampling units 2138 1187 3751 412 8700 EFSA
Number of reporting MSs 7 6 10 6 9 EFSA
Pigs
Number of sampling units 24,133 15,283 16,689 17,234 18,619 EFSA
Number of reporting MSs 15 15 15 10 14 EFSA
Cattle (bovine animals)
Number of sampling units 28,862 22,904 26,061 28,363 86,871 EFSA
Number of reporting MSs 15 13 14 1 14 EFSA

Abbreviations: ECDC, European Centre for Disease Prevention and Control; EFSA, European Food Safety Authority; MSs, Member States.

“The total number of sampling units was calculated by summing all reported sub-level entries for sampling units, stages, strategies and samplers, as listed in the EFSA
Catalogue (EFSA and loannidou, 2019).

Food categories

In 2023, there was a general decrease in the number of sampling units reported compared to 2022 for the food categories
‘meat and meat products’, ‘milk and milk products’ and ‘fish and fishery products’. Conversely, a slight increase was ob-
served for ‘fruits and vegetables (and juices)’ and ‘eggs and egg products’. However, for the latter category, this increase
was accompanied by a reduction in the number of reporting MSs (Table 8).

Animal categories

Across all animal categories, except ‘turkeys’, there was a general increase in the number of reported sampling units be-
tween 2022 and 2023. Additionally, the number of reporting MSs also rose for ‘ducks and geese' as well as ‘cattle (bovine
animals)’ (Table 8). More detailed descriptions of the above statistics are provided in the subsections below and in the
chapter on food-borne outbreaks.
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24.2 | Human salmonellosis

In total, 77,486 human salmonellosis cases were reported by 27 MSs in 2023, corresponding to an EU notification rate of
18.0 cases per 100,000 population (Table 9), which was higher (16.9%) than the rate in 2022.

As in the previous year, the highest notification rates in 2023 were reported by Slovakia (73.7 cases per 100,000 pop-
ulation) and Czechia (69.1 cases per 100,000 population), while the lowest rates were reported by Portugal, Italy, Latvia,
Cyprus, Romania and Ireland (< 7.6 cases per 100,000 population).

The proportion of domestic versus travel-associated cases varied markedly between countries, but most of the
confirmed salmonellosis cases were acquired in the EU (60.1%); this rate was stable when compared with 2022 (62.3%).
A relative decrease (11.5%) was observed when comparing the cases acquired in the EU with the mean for the years
2019-2022 (67.9%), even if the rate of the unknown travel status or unknown country of infection cases had a slight
increase in 2019-2022. Considering all cases in EU MSs for which information on their importation status was available,
the highest proportions of domestic cases were reported by Latvia (100%), Hungary (99.6%), Romania (99.4%) and
Spain (99.3%). The highest proportions of travel-associated cases with known data were reported by three countries: the
Netherlands (100%), Luxembourg (54.5%) and Sweden (53.3%).

However, with respect to the total number of cases of salmonellosis in these MSs, the proportion of unknown travel
status accounted for 85.6%, 26.3% and 3.1%, respectively.

For travel-associated cases in the EU, the most probable countries of infection were Spain (22.7%), Greece (19.3%), Italy
(12.2%) and Croatia (7.1%).

TABLE 9 Reported confirmed human cases of salmonellosis and notification rates per 100,000 population in EU MSs and non-MS countries, by
country and year, 2019-2023.

2023 2022 2021 2020 2019
Confirmed cases  Confirmed Confirmed Confirmed Confirmed
and rate casesandrate casesandrate casesand rate cases and rate
National Data

Country coverage® format® Cases Rate Cases Rate Cases Rate Cases Rate Cases Rate
Austria Y C 1279 14.0 1192 13.3 993 1.1 817 9.2 1866 21.1
Belgium® N C 2040 204 2375 24.1 2084 18.0 1595 13.8 2527 221
Bulgaria Y A 516 8.0 310 4.5 241 3.5 187 2.7 594 8.5
Croatia Y A 1269 33.0 1047 271 593 14.7 786 19.4 1308 321
Cyprus Y C 64 7.0 66 73 41 4.6 70 79 62 7.1
Czechia Y C 7482 69.1 7563 719 9894 94.3 10,516 98.3 13,009 122.2
Denmark Y C 1206 20.3 898 15.3 692 11.8 614 10.5 1119 19.3
Estonia Y C 168 12.3 134 10.1 112 8.4 91 6.8 150 1.3
Finland Y C 803 14.4 666 12.0 474 8.6 516 9.3 175 21.3
France® Y C 11,848 17.4 11,162 16.4 9315 28.7 7071 219 8935 27.7
Germany Y C 10,599 12.6 9064 10.9 8144 9.8 8664 10.4 13,494 16.3
Greece Y C 936 9.0 640 6.1 284 2.7 381 3.6 643 6.0
Hungary Y C 4416 46.0 3249 335 3298 339 2964 30.3 4452 45.6
Ireland Y C 402 7.6 340 6.7 173 3.5 214 4.3 347 71
Italy Y C 3333 5.6 3572 6.1 3768 6.4 2713 4.5 3256 54
Latvia Y C 101 54 90 4.8 218 1.5 296 15.5 438 22.8
Lithuania Y C 344 12.0 234 8.3 281 10.1 419 15.0 736 26.3
Luxembourg Y C 167 253 161 249 133 21.0 93 14.9 131 21.3
Malta Y C 169 31.2 199 38.2 249 48.2 176 34.2 131 26.5
Netherlands® N C 1456 12.8 1027 9.1 862 77 695 6.2 1197 10.8
Poland Y C 9196 25.0 6054 16.1 7708 20.4 5192 13.7 8373 22.0
Portugal Y C 535 5.1 412 4.0 361 3.5 262 2.5 432 4.2
Romania Y C 1388 7.3 1010 5.3 518 2.7 408 2.1 1383 7.
Slovakia Y C 3999 73.7 3669 67.5 4439 81.3 3385 62.0 4992 91.6
Slovenia Y C 297 14.0 384 18.2 185 8.8 214 10.2 362 17.4
Spain® N C 12,161 31.6 8832 255 6168 17.8 3526 = 5087 =
Sweden Y C 1312 12.5 1128 10.8 933 9.0 825 8.0 1990 19.5
EU Total 27 77,486 18.0 65,478 15.4 62,161 15.8 52,690 13.7 78,189 20.4
United Kingdom Y C - - - - - - - - 9718 14.6

(Continues)
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TABLE 9 (Continued)

2023 2022 2021 2020 2019
Confirmed cases  Confirmed Confirmed Confirmed Confirmed
and rate cases and rate cases and rate cases and rate cases and rate
National Data
Country coverage® format® Cases Rate Cases Rate Cases Rate Cases Rate Cases Rate
EU Total 77,486 18.0 65478 154 62,161 15.8 52,690 13.7 87,907 19.5
Iceland Y C 55 14.2 42 1.2 53 144 32 8.8 50 14.0
Norway Y C 757 13.8 712 131 389 7.2 441 8.2 1092 20.5
Liechtenstein Y C 8 20.2 5 12.7 7 17.9
Switzerland" Y C 1823 20.7 1837 21.0 1476 16.9 1253 14.5 1534 17.9

Abbreviation: -, Data not reported.

2Y, yes; N, no; A, aggregated data; C, case-based data.

bIn 2022 and 2023, notification rates were calculated with an estimated population coverage of 85%.

“Sentinel system until 2021; notification rates were calculated with an estimated population coverage of 48%. From 2022, voluntary system with population coverage of
100%.

dSentinel system; notification rates were calculated with an estimated population coverage of 64%.

Sentinel system; notification rates were calculated with an estimated population coverage of 80% in 2023 and 73% in 2021-2022. No information on estimated coverage
in 2019-2020, so notification rate cannot be estimated.

fswitzerland provided data directly to EFSA. The human data for Switzerland include data from Liechtenstein for the years 2019-2020.

A seasonal trend was observed for confirmed salmonellosis cases in the EU in 2014-2023, with more cases reported
during summer months (Figure 2). In 2023, a slight increase in notified human cases was registered compared with 2022.
Notwithstanding, the overall trend for salmonellosis in 2019-2023 did not show any significant increase or decrease.

France, Spain and Luxembourg reported a significantly increasing trend (p <0.05) in the last 5 years (2019-2023). No MSs
reported a significantly decreasing trend (p <0.05).
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FIGURE 2 Trendinreported confirmed human cases of non-typhoidal salmonellosis in the EU by month, 2019-2023. Source: Austria, Belgium,
Cyprus, Czechia, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Luxembourg, Latvia, Malta, the Netherlands, Poland,
Portugal, Romania, Spain, Slovakia, Slovenia and Sweden.
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24.3 | Salmonella in food
Data collected in the context of Commission Regulation (EC) No 2073/2005
Food safety criteria

The overall number of official single samples collected at the distribution stage (N=29,707 samples, 15 MSs) was nearly
three times higher than that at the manufacturing stage (N=10,313 samples, 15 MSs) (Table 10). Compared with 2022, the
percentage of Salmonella-positive samples at distribution remained stable (2.3% both in 2022 and in 2023), while positive
samples at manufacturing decreased slightly (2.5% in 2023 and 3.4% in 2022).

‘Fresh poultry meat’ was the most contaminated matrix (9.0% at the distribution stage and 4.8% at manufacturing).
‘Meat products made from poultry meat intended to be eaten cooked’ ranked second (8.1% at distribution and 6.9% at
manufacturing), followed by ‘mechanically separated meat (MSM)’ collected at distribution (7.1%) and ‘minced meat and
meat preparations made from poultry meat intended to be eaten cooked’ (6.6% at distribution and 5.7% at manufactur-
ing). Noteworthy percentages of Salmonella-positive samples were also observed in ‘egg products’ (3.6% at distribution),
‘minced meat and meat preparations intended to be eaten raw’ (2.6% at distribution) and ‘sprouted seeds’ (2.1% at distri-
bution), all of which are RTE food products.

TABLE 10 Proportion (%) of Salmonella-positive samples from official sampling as part of the verification of Salmonella FSC in accordance with
Commission Regulation (EC) No 2073/2005, by stage in the food chain, EU, 2023.

Manufacturing stage (including Distribution stage (including
processing) retail)
N tested N (%) N tested N (%)
Food matrices N MSs samples positive N MSs samples positive
Cheeses, butter and cream made from raw milk or milk that has 9 1087 0(0) 7 4938 2(0.04)
undergone a lower heat treatment than pasteurisation
Cooked crustaceans and molluscan shellfish 6 182 0(0) 9 1096 9(0.82)
Dried follow-on formulae - - - - - -
Dried infant formulae and dried dietary foods for special medical - - - 7 1404 0(0)
purposes intended for infants below 6 months of age
Egg products, excluding products where the manufacturing 5 94 0(0) 4 56 2(3.6)
process or the composition of the product will eliminate the
Salmonella risk
Fresh poultry meat 1 2915 139 (4.8) 13 4308 389 (9.0)
Gelatine and collagen 2 16 0(0) 4 255 0(0)
Ice cream, excluding products where the manufacturing 5 148 0(0) 7 1105 0(0)
process or the composition of the product will eliminate the
Salmonella risk
Live bivalve molluscs and live echinoderms, tunicates and 3 94 0(0) 5 988 4 (0.40)
gastropods
Meat products intended to be eaten raw, excluding products 8 1097 6 (0.55) 10 1450 24 (1.7)
where the manufacturing process or the composition of the
product will eliminate the Salmonella risk
Meat products made from poultry meat intended to be eaten 4 684 47 (6.9) 4 406 33(8.1)
cooked
Mechanically separated meat (MSM) 4 113 1(0.88) 3 85 6(7.1)
Milk powder and whey powder 7 402 0(0) 7 314 0(0)
Minced meat and meat preparations intended to be eaten raw 2 12 0(0) 6 230 6 (2.6)
Minced meat and meat preparations made from other species 8 2939 32(1.1) 15 6466 118 (1.8)
than poultry intended to be eaten cooked
Minced meat and meat preparations made from poultry meat 8 488 28 (5.7) 13 2591 170 (6.6)
intended to be eaten cooked
Pre-cut fruit and vegetables (ready-to-eat) 5 33 0(0) 9 2352 1(0.04)
Ready-to-eat foods containing raw egg, excluding products - - - 1 260 0(0)
where the manufacturing process or the composition of the
product will eliminate the Salmonella risk
Sprouted seeds (ready-to-eat) 2 9 0(0) 5 327 7 (2.1)
Unpasteurised fruit and vegetable juices (ready-to-eat) - - - 6 1076 1(0.09)
EU Total 15 10,313 253 (2.5) 15 29,707 772 (2.6)

Abbreviations: MSs, Member States.
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Four MSs (Belgium, Ireland, Malta and Croatia) reported a total of 58 sampling units collected under the ‘EU increased
control programme on imported food’, as mandated by Commission Implementing Regulation (EU) 2019/1793,%° which
targets specific food categories imported from third countries. Of the 48 batches tested, 1 (2%) was found positive for
Salmonella, involving dried seeds sampled by Ireland. Malta, out of 10 single samples, reported 2 Salmonella-positive cases
(20%), also in dried seeds.

Process hygiene criteria

The following tables (Tables 11-17) present PHC monitoring statistics for carcases from various animal species, collected at
slaughterhouses by both the CA and FBOp. The tables compare the proportions (%) of Salmonella-positive samples found
by each sampler, along with the corresponding p-values and interpretations. Moreover, the proportions reported by
countries with special guarantees in relation to Salmonella spp. on carcases, as per Regulation (EC) No 853/2004,”' are
described.

For all species, except horses, the overall proportion of Salmonella-positive samples from official controls (CAs) was
significantly higher than that from FBOp own-checks. Furthermore, regardless of the sampler, the overall proportions of
Salmonella-positive neck skin samples from broilers and turkeys were notably higher than those reported for carcase sur-
faces of pigs, ruminants (cattle, sheep and goats) and horses.

Pig carcases

TABLE 11 Comparisons of proportions (%) of Salmonella-positive single samples from pig carcases after dressing, but before chilling, by sampler
and reporting MS, EU, 2023.

Competent authority (CA) Food business operator (FBOp)
N (%) N (%)

Ntested positive Ntested positive
Country samples  samples Clyg samples samples Clyg p-value® Interpretation
Austria - - - 4199 6(0.14) [0.05; 0.31] - -
Belgium 824 56 (6.8) [5.2;8.7] 3724 9(0.24) [0.11; 0.46] <0.001 CA>FBOp
Bulgaria 985 0 [0; 0.371° 9% 0 [0; 3.8]° NS
Croatia = = = 888 1(0.11) [0; 0.63] = =
Cyprus 20 0 [0; 16.8]° 240 0 [0; 1.51° NS
Czechia 4580 36 (0.79) [0.55; 1.1] - - - - -
Denmark - - - 10,197 65 (0.64) [0.49;0.81] - -
Estonia 350 24 (6.9) [4.4;10.0] 670 2(0.30) [0.04; 1.1] <0.001 CA>FBOp
France - - - 13,194 685 (5.2) [4.8;5.6] - -
Germany 426 6(1.4) [0.52;3.0] 20,008 149 (0.74) [0.63;0.87] NS
Greece 56 0 [0; 6.41° 480 0 [0;0.771° NS
Hungary 3017 35(1.2) [0.81; 1.6] - - - - -
Ireland 227 11 (4.8) [2.4;8.5] 2444 35(1.4) [1.0;2.0] 0.0012 CA>FBOp
Italy 4399 176 (4.0) [3.4; 4.6] 9686 122 (1.3) [1.0; 1.5] <0.001 CA>FBOp
Latvia 660 7(1.1) [0.43;2.2] 590 0 [0; 0.62]b 0.0113 CA>FBOp
Luxembourg - - - 245 0 [0; 1.5]° - -
Malta 60 10 (16.7) [8.3;28.5] 180 5(2.8) [0.91; 6.4] <0.001 CA>FBOp
Netherlands 208 10 (4.8) [2.3;8.7] 5976 169 (2.8) [2.4;3.3] 0.0471 CA>FBOp
Poland 1753 33(1.9) [1.3;2.6] 4 0 [-] - -
Portugal - - - 7789 68 (0.87) [0.68; 1.1] - -
Romania 1821 2(0.11) [0.01; 0.40] 5103 0 [0; 0.07]b 0.0691 CA>FBOp
Slovakia - - - 2729 0 [0; 0.141° - -
Slovenia - - - 725 15(2.1) [1.2;3.4] - -
Spain 2304 246 (10.7) [9.4;12.0] 8024 79 (0.98) [0.78; 1.2] <0.001 CA>FBOp

2Commission Implementing Regulation (EU) 2019/1793 of 22 October 2019 on the temporary increase of official controls and emergency measures governing the entry
into the Union of certain goods from certain third countries implementing Regulations (EU) 2017/625 and (EC) No 178/2002 of the European Parliament and of the Council
and repealing Commission Regulations (EC) No 669/2009, (EU) No 884/2014, (EU) 2015/175, (EU) 2017/186 and (EU) 2018/1660.

?Regulation (EC) No 853/2004 of the European Parliament and of the Council of 29 April 2004 laying down specific hygiene rules for food of animal origin.



EU ONE HEALTH ZOONOSES REPORT 2023 39 of 201

TABLE 11 (Continued)
Competent authority (CA) Food business operator (FBOp)
N (%) N (%)
Ntested positive Ntested positive
Country samples  samples Clyg samples samples Clyg p-value® Interpretation
United Kingdom - - - 590 20(3.4) [2.1;5.2] - -
(Northern
Ireland)
EU Total (27 + XI) 21,690 652 (3.0) [2.8;3.2] 97,781 1430 (1.5) [1.4;1.5] <0.001 CA>FBOp
EU Total (27 +XI) 14,093 581 (4.1) [3.8;4.5] 57,225 570(1.0) [0.92; 1.1] <0.001 CA>FBOp
providing
CA and FBOp
data

Abbreviations: -, Data not reported; [-], The confidence interval is not provided because of the small sample size.
p-value: NS, not significant.
POne-sided, 97.5% confidence interval.

Finland, Sweden, Norway and Iceland, which are countries with special guarantees in relation to Salmonella on pig car-
cases, reported the following monitoring results: 0 positive out of 2383 own-check samples in Finland, 5 positive out of

6908 official samples in Sweden (0.07%), 0 positive out of 2969 official samples in Norway and 13 positive out of 2020 of-
ficial samples in Iceland (0.64%). Moreover, Switzerland reported 0 positive out of 925 samples collected by the FBOp and
Montenegro 0 positive out of 5 official samples.

Broiler carcases

TABLE 12 Comparisons of proportions (%) of Salmonella-positive single samples from broiler carcases (neck skin samples) after chilling, by

sampler and reporting MS, EU, 2023.

Country

Austria
Belgium
Bulgaria
Croatia
Cyprus
Czechia
Denmark
Estonia
France
Germany
Greece
Hungary
Ireland
Italy
Latvia
Malta
Netherlands
Poland
Portugal
Romania
Slovakia
Slovenia
Spain

United Kingdom
(Northern
Ireland)

Competent authority (CA)

Food business operator (FBOp)

N tested
samples

574
113

165
785

35
100
644

1286
100

330
1770

667

730

N (%) positive

samples

65 (11.3)
0

40 (24.2)
52 (6.6)

0

25 (25.0)
108 (16.8)
409 (31.8)
0

0

49 (14.8)
249 (14.1)
58 (8.7)

132 (18.1)

Clys

[8.8; 14.2]
[0;3.2]°
[17.9; 31.5]
[5.0; 8.6]

[0; 10.01°
[16.9; 34.7]
[14.0; 19.9]
[29.3; 34.4]
[0; 3.6]°
[0; 30.9]°
[11.2; 19.2]
[12.5; 15.8]
[6.7; 11.1]

[15.4; 21.1]

N tested
samples

960
2919
210
1225
240
280
15,253
24,065
14,190
2236
5105
696

3358
1434
2569
4401
366
833
3250
445

N (%) positive

samples

240 (25.0)
120 (4.1)
19 (9.0)
29 (2.4)

0

0

208 (1.4)
398 (1.7)
0

29(1.3)
493 (9.7)
64(9.2)
346 (10.3)
9(0.63)
2(0.08)
40 (0.91)
9(2.5)

37 (4.4)
88(2.7)

0

Clys

[22.3;27.9]
[3.4;4.9]
[5.5; 13.8]
[1.6;3.4]
[0; 1.51°
[0; 1.31°
[1.2;1.6]
[1.5; 1.8]
[0; 0.03]°
[0.87;1.9]
[8.9; 10.5]
[7.2;11.6]
[9.3; 11.4]
[0.29; 1.2]
[0.01;0.28]
[0.65; 1.2]
[1.1;4.6]
[3.1;6.1]
[2.2;3.3]
[0; 0.83]°

p-value®

<0.001

NS
<0.001

<0.001

<0.001

0.0054
<0.001

<0.001

<0.001

Interpretation

CA>FBOp
CA>FBOp

CA>FBOp

CA>FBOp
CA<FBOp
CA>FBOp
CA>FBOp
CA>FBOp

CA>FBOp

(Continues)
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TABLE 12 (Continued)

Competent authority (CA) Food business operator (FBOp)
N tested N (%) positive N tested N (%) positive
Country samples samples Clyg samples samples Clyg p-value® Interpretation
EU Total (27 + XI) 7309 1187 (16.2) [15.4;17.1] 84,035 2131 (2.5) [2.4; 2.6] <0.001 CA>FBOp
EU Total (27 + XI) 5757 1027 (17.8) [16.9; 18.9] 60,643 1587 (2.6) [2.5;2.7] <0.001 CA>FBOp
providing CA
and FBOp data

Abbreviation: -, Data not reported.
p-value: NS, not significant.
POne-sided, 97.5% confidence interval.

A considerable reduction was observed in the number of broiler carcases tested as official samples compared to the pre-
vious year, primarily driven by a substantial decrease in one MS. Poland, for instance, reported 8008 official samples in
2022, which dropped sharply to 1770 in 2023. Finland, Sweden and Iceland, which are countries with special guarantees
in relation to Salmonella on broiler carcases, reported the following monitoring results: Finland (N=1280 collected by the
FBOp) and Sweden (N=1934 collected by the CA) did not report any positive samples, whereas Iceland reported 7 positive
out of 759 official samples (0.92%). Moreover, Switzerland reported 0 positive out of 344 samples collected by the FBOp and
Montenegro 0 positive out of 50 samples tested by the FBOp and 0 positive out of 10 tested by the CA.

Turkey carcases

TABLE 13 Comparisons of proportions (%) of Salmonella-positive single samples from turkey carcases (neck skin samples) after chilling, by
sampler and reporting MS, EU, 2023.

Competent authority (CA) Food business operator (FBOp)
N (%) N (%)
Ntested positive N tested positive

Country samples  samples Clys samples samples Clyg p-value® Interpretation
Austria - - - 128 5(3.9) [1.3;8.9] - -
Belgium 49 0 [0; 7.31° 130 1(0.77) [0.02; 4.2] NS
Croatia - - - 55 0 [0;6.5]° - -
Czechia 310 5(1.6) [0.53;3.7] - - - - -
France - - - 2515 62 (2.5) [1.9;3.1] - -
Germany - - - 1994 327 (16.4) [14.8;18.1] - -
Greece - - - 2735 0 [0; 0.131° - -
Hungary 534 34(6.4) [4.4;8.8] = = = - -
Ireland - - - 1214 0 [0;0.30]° - -
Italy 200 54 (27.0) [21.0; 33.7] 1085 126 (11.6) [9.8;13.7] <0.001 CA>FBOp
Latvia - - - 5 0 [-] - -
Poland 265 29 (10.9) [7.5;15.3] 360 5(1.4) [0.45;3.2] <0.001 CA>FBOp
Portugal - - - 872 5(0.57) [0.19; 1.3] - -
Romania - - - 521 0 [0; 0.71° - -
Slovakia - - - 60 0 [0; 6.01° - -
Slovenia - - - 121 5(4.1) [1.4;9.4] - -
Spain 80 29 (36.2) [25.8; 47.8] 3475 10 (0.29) [0.14;0.53] <0.001 CA>FBOp
United Kingdom - - - 5 0 [-] - -

(Northern

Ireland)
EU Total (27 + XI) 1438 151 (10.5) [9.0; 12.2] 15,275 546 (3.6) [3.3;3.9] <0.001 CA>FBOp
EU Total (27 + XI) 594 112 (18.9) [15.8; 22.2] 5050 142 (2.8) [2.4;3.3] <0.001 CA>FBOp

providing CA

and FBOp data

Abbreviations: -, Data not reported; [-], The confidence interval is not provided because of the small sample size.
?p-value: NS, not significant.
bOne—sided, 97.5% confidence interval.
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Finland, Sweden and Norway are countries with special guarantees in relation to Salmonella on turkey carcases. Finland
(N=265 collected by the FBOp) and Sweden (N=123 collected by the CA) did not report any positive samples, whereas
Norway did not report any data for turkey carcases. Moreover, Switzerland reported 0 positive out of 130 tested turkey
samples collected by the FBOp.

Bovine carcases

TABLE 14 Comparisons of proportions (%) of Salmonella-positive single samples from bovine carcases after dressing but before chilling, by
sampler and reporting MS, EU, 2023.

Competent authority (CA) Food business operator (FBOp)
N (%) N (%)
N tested positive N tested positive

Country samples  samples Clyg samples samples Clys p-value® Interpretation
Austria - - - 2871 5(0.17) [0.06; 0.41] - -
Belgium 882 6 (0.68) [0.25; 1.5] 3447 62 (1.8) [1.4;2.3] 0.0086 CA<FBOp
Bulgaria 493 0 [0; 0.75]° - - - - -
Croatia = = = 1193 0 [0;0.31° = =
Cyprus 30 10(33.3) [17.3;52.8] 120 13(10.8) [5.9;17.8] 0.0045 CA>FBOp
Czechia 3782 25 (0.66) [0.43;0.97] = = = = =
Denmark - - - 2220 3(0.14) [0.03; 0.39] - -
Estonia 206 1(0.49) [0.01;2.7] 354 0 [0; 1.01° NS
France - - - 19,023 68 (0.36) [0.28; 0.45] - -
Germany - - - 8742 1(0.01) [0; 0.06] - -
Greece 50 0 [0; 711 322 0 [0; 1.11° NS
Hungary 252 1(0.40) [0.01;2.2] = = = - -
Ireland - - - 6644 0 [0; 0.06]° - -
Italy 2878 25 (0.87) [0.56; 1.3] 11,211 21(0.19) [0.12;0.29] <0.001 CA>FBOp
Latvia 355 0 [0; 1.01° 1580 0 [0;0.23]° NS
Luxembourg - - - 335 1(0.30) [0.01; 1.7] - -
Malta - - - 180 4(2.2) [0.61; 5.6] - -
Netherlands 262 4(1.5) [0.42;3.9] 3049 21 (0.69) [0.43; 1.1] NS
Poland 595 3(0.50) [0.10; 1.5] 579 1(0.17) [0; 0.96] NS
Portugal = - - 2963 8(0.27) [0.12;0.53] = =
Romania 1393 0 [0; 0.261° 2843 0 [0;0.131° NS
Slovakia = = = 1863 0 [0;0.20]° = =
Slovenia - - - 1716 0 [0;0.21]° - -
Spain 1296 62 (4.8) [3.7;6.1] 4584 21 (0.46) [0.28;0.70] <0.001 CA>FBOp
United Kingdom - - - 1572 2(0.13) [0.02; 0.46] - -

(Northern Ireland)
EU Total (27 + XI) 12,474 137 (1.1) [0.92; 1.3] 77,411 231(0.30) [0.26;0.34] <0.001 CA>FBOp
EU Total (27 + XI) 7947 111 (1.4) [1.2;1.7] 28,089 139 (0.49) [0.42; 0.58] <0.001 CA>FBOp

providing CA

and FBOp data

Abbreviation: -, Data not reported.
?p-value: NS, not significant.
POne-sided, 97.5% confidence interval.

Finland, Sweden and Norway, which are countries with special guarantees in relation to Salmonella on bovine carcases,
reported 1 positive out of 2272 samples collected by the FBOp (0.04%) in Finland and 2 positives out of 3985 official sam-
ples (0.05%) in Sweden; Norway did not find any positive samples out of 3067 official controls. Moreover, Switzerland
reported no positive out of 858 tested own-check samples, and Montenegro reported 0 positive out of 121 tested samples
collected by the FBOp and 0 positive out of 22 collected by the CA.
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Sheep carcases

TABLE 15 Comparisons of proportions (%) of Salmonella-positive single samples from sheep carcases after dressing but before chilling, by
sampler and reporting MS, EU, 2023.

Competent authority (CA) Food business operator (FBOp)
N (%) N (%)
Ntested positive N tested positive

Country samples samples Clyg samples samples Clyg p-value® Interpretation
Austria - - - 220 0 [0;1.71° - -
Belgium 288 2(0.69) [0.08; 2.5] 931 7(0.75) [0.30; 1.5] NS
Bulgaria 475 0 [0;0.77° 15 0 [0; 21.8]° NS
Croatia = = = 305 0 [0;1.21° = =
Cyprus - - - 192 0 [0; 1.91° - -
Czechia 384 5(1.3) [0.42; 3.0] - - - - -
Estonia - - - 105 0 [0;3.5° - -
Finland - - - 86 1(1.2) [0.03;6.3] = =
France - - - 6264 78(1.2) [0.99; 1.6] - -
Germany - - - 842 6(0.71) [0.26; 1.5] - -
Greece 88 7 (8.0) [3.3;15.7] 335 0 [0; 1.1]b <0.001 CA>FBOp
Hungary 206 1(0.49) [0.01;2.7] = = - - -
Ireland - - - 1542 0 [0;0.24° - -
Italy 448 2(0.45) [0.05; 1.6] 1568 8(0.51) [0.22; 1.0] NS
Latvia - - - 204 0 [0; 1.81° - -
Luxembourg - - - 74 0 [0; 4.9]b - -
Malta - - - 131 1(0.76) [0.02;4.2] - -
Netherlands 108 8(7.4) [3.3;14.1] 513 5(0.97) [0.32;2.3] <0.001 CA>FBOp
Poland 17 0 [0; 19.51° 120 0 [0; 3.01° NS
Portugal = - - 2106 3(0.14) [0.03; 0.42] = =
Romania 558 0 [0; 0.66]° 1035 0 [0;0.36] NS
Slovakia = = = 304 0 [0;1.21° = =
Slovenia - - - 161 0 [0;2.3P° - -
Spain 470 16 (3.4) [2.0;5.5] 4673 50 (1.1) [0.80; 1.4] <0.001 CA>FBOp
United Kingdom - - - 569 1(0.18) [0; 0.98] - -

(Northern

Ireland)
EU Total (27 +XI) 3042 41 (1.3) [0.97; 1.8] 22,295 160 (0.72) [0.61; 0.84] <0.001 CA>FBOp
EU Total (27 +XI) 2452 35(1.4) [1.0; 2.0] 9190 70 (0.76) [0.59; 0.96] 0.001 CA>FBOp

providing

CA and FBOp

data

Abbreviation: -, Data not reported.
?p-value: NS, not significant.
POne-sided, 97.5% confidence interval.

Switzerland reported 0 positive out of 236 tested sheep carcase samples collected by the FBOp, and Montenegro reported
0 positive out of 10 tested samples collected by the CA and 0 positive out of 7 tested samples collected by the FBOp.
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Goat carcases

TABLE 16 Comparisons of proportions (%) of Salmonella-positive single samples from goat carcases after dressing but before chilling, by

sampler and reporting MS, EU, 2023.

Country

Austria
Belgium
Cyprus
Czechia
Estonia
France
Germany
Greece

Italy

Latvia
Luxembourg
Malta
Netherlands
Poland
Portugal
Romania
Slovakia
Slovenia
Spain

EU Total (27 + XI)

EU Total (27 + XI)
providing CA
and FBOp data

Competent authority (CA)

Food business operator (FBOp)

N tested
samples

119

65

43
72

152
573
508

N (%)
positive
samples

0
0
0

14(9.2)
18 (3.1)
18 (3.5)

Clys

[0;3.11°
[0; 30.8]°
[0; 5.51°

[1.5;19.1]
[0; 5.0]°

[0.03; 5.9]

[5.1; 15.0]
[1.9; 4.9]
[2.1;5.5]

N tested
samples

981
22

49
57

694

22
30
2496
1450

N (%)
positive
samples
0

2(1.3)

0

0

0

0

0

17 (1.7)

0

0

4(8.2)

0

0

1(0.14)

0

0

0

0
24(0.96)
19(1.3)

Clyg

-]

[0.16; 4.8]
[0; 2.11°
[0; 21.8]°
[0; 1.81°
[0; 17.61°
[0; 8.8]°
[1.0;2.8]
[0; 15.41°
[-]

[2.3; 19.6]
[0; 6.31°
[-]

[0; 0.80]
[0; 21.8]°
[-]

[0; 15.41°
[0; 11.6)°
[0.62; 1.4]
[0.79; 2.0]

p-value®

NS
NS

NS
NS

0.0724
<0.001
<0.001

Interpretation

CA>FBOp
CA>FBOp
CA>FBOp

Abbreviations: -, Data not reported; [-], The confidence interval is not provided because of the small sample size.

p-value: NS, not significant.

POne-sided, 97.5% confidence interval.

Horse carcases

TABLE 17 Comparisons of proportions (%) of Salmonella-positive single samples from horse carcases before chilling, by sampler and reporting

MS, EU, 2023.

Country

Belgium
Czechia
France
Germany
Ireland

Italy

Latvia
Netherlands
Poland
Portugal

Romania

Competent authority (CA)

Food business operator (FBOp)

N tested
samples

35
7

N (%)
positive
samples
0

0

Clys

[0; 10.0°
[-]

N tested
samples

50
40
14
65
635

367
125
39

190

N (%)
positive
samples

0

0
1(7.)
5(7.7)
1(0.16)
0
19(5.2)
0

0

0

Clys

[0; 7.11°
[0; 8.8°
[0.18; 33.9]
[2.5;17.0]
[0; 0.87]
-]
[3.1;8.0]
[0; 2.91°
[0; 9.01°
[0; 1.91°

p-value®

NS

NS

NS

NS

Interpretation

(Continues)
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TABLE 17 (Continued)

Competent authority (CA) Food business operator (FBOp)
N (%) N (%)
N tested positive Ntested positive
Country samples samples Clyg samples samples Clyg p-value® Interpretation
Slovenia = = = 35 0 [0; 10.0]° = =
Spain 20 0 [0; 16.8]b 200 1(0.50) [0.01; 2.8] NS
EU Total (27 + XI) 303 V] [0; 1.2]b 1761 27 (1.5) [1.0; 2.2] 0.0134 CA<FBOp
EU Total (27 + XI) 296 0 [0; 1.21° 1200 2(0.17) [0.02; 0.60] NS
providing CA
and FBOp data

Abbreviations: -, Data not reported; [-], The confidence interval is not provided because of the small sample size.
p-value: NS, not significant.
POne-sided, 97.5% confidence interval.

Occurrence in food

Monitoring data reported for food sampling units, which do not fit with the criteria described in the previous paragraphs,
were described by merging investigations from all sampling stages (primary production, manufacturing, distribution
and others), all samplers except ‘'HACCP and own-checks’ and ‘private sampling’, and all sampling units (single, batch and
slaughter animal batch). Only sampling units collected through ‘objective sampling’ were considered in this context.

RTE food and non-RTE food

For 2023, 86,115 RTE and 478,743 non-RTE food sampling units were reported from 24 and 28 MSs with very low (0.25%) and
low (2.2%) proportions of positive samples, respectively.

Within the category of RTE food, the vast majority of the sampled matrices had very low proportions of Salmonella-
positive units, with the exception of ‘sprouts (sprouted seeds)’, for which the prevalence of positive sampling units was low
(1.4%; N=644).

Within the category of non-RTE food, the highest percentages of positive sampling units were reported for ‘meat and
meat products from turkeys’ (4.3%; N=16,533), ‘meat and meat products from broilers’ (4.1%; N=106,699), ‘other meat and
meat products’ (2.1%; N=108,988), ‘meat and meat products from pigs’ (1.8%; N=129,115), ‘mixed meat products’ (1.7%;
N=9498) and ‘milk and milk products’ (1.1%; N= 1566). Salmonella isolates were also reported from ‘fish and fishery prod-
ucts’ (0.81%; N=8896), ‘'meat and meat products from bovine animals’ (0.50%; N=284,907), ‘cereals, dried seeds’ (0.47%;
N=638), ‘eggs and egg products’ (0.21%; N=6828) and ‘fruits, vegetables and juices’ (0.16%; N=1262). Comparing the re-
sults for the year 2023 and the previous 3-year period (2020-2022), the overall percentage of Salmonella-positive sampling
units was rather stable, both for RTE food sampling units (0.25% in 2023 and 0.21% in the previous 3 years) and for non-RTE
food (2.2% in 2023 and 2.1% previously).

Fresh meat
In 2023, 2.1% of fresh meat sampling units (N=396,548) tested positive for Salmonella. The highest percentages of posi-

tive samples were reported for ‘fresh meat from turkeys’ (N=16,110; 4.1%) and ‘fresh meat from broilers’ (N=98,929; 3.9%).
Compared to the previous 3-year period (2020-2022), no important changes in prevalence were detected.
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244 | Salmonella in animals

Poultry monitoring data in accordance with the national control programmes for Salmonella

Achievement of Salmonella reduction targets

Poultry population
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FIGURE 3 Prevalence of poultry flocks (breeding flocks of Gallus gallus, laying hens, broilers, breeding turkeys and fattening turkeys) positive for
target Salmonella serovars, EU MSs and non-MS countries, 2023. Vertical bars indicate the target to be reached, which was set at 1% for all poultry
populations with the exception of laying hens, for which it was 2%. The solid red vertical lines indicate the target for all poultry populations except
laying hens, while the dotted vertical lines denote the target specifically for laying hens. For laying hens, in accordance with Commission Regulation
(EC) No 517/2011,%? Lithuania and Luxembourg reached the reduction target (Article 1(b): one adult flock can remain positive for target Salmonella
serovars for MSs with less than 50 flocks). For breeding turkeys, according to Commission Regulation (EU) No 1190/2012, Germany reached the
reduction target (Article 1: one adult flock can remain positive for target Salmonella serovars for MSs with less than 100 flocks).

22Commission Regulation (EU) No 517/2011 of 25 May 2011 implementing Regulation (EC) No 2160/2003 of the European Parliament and of the Council as regards a Union
target for the reduction of the prevalence of certain Salmonella serotypes in laying hens of Gallus gallus and amending Regulation (EC) No 2160/2003 and Commission
Regulation (EU) No 200/2010. OJ L 138, 26.5.2011, p. 45-51.
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Breeding flocks of Gallus gallus

All MSs and the United Kingdom (Northern Ireland) (except Poland) reported Salmonella NCP data for breeding flocks of
G. gallus. Luxembourg and Malta do not have such flocks. In 2023, the EU Salmonella flock prevalence was 2.3% (compared
with 2.1% and 2.5% for 2022 and 2021, respectively), whereas the prevalence of flocks that were positive for any of the five
target serovars (S. Enteritidis, S. Typhimurium, including monophasic S. Typhimurium, S. Infantis, S. Virchow, S. Hadar) was
0.58% (compared with 0.84% and 0.58% in 2022 and 2021, respectively) (Table 18). All reporting countries, except Greece,
Ireland and Sweden, met the flock prevalence reduction target of 1% maximum (Figure 3).

TABLE 18 Salmonellain breeding flocks of Gallus gallus during the production period (all types of breeding flocks, flock-based data) in countries
running control programmes in accordance with Regulation (EC) No 2160/2003, 2023.

N (%) N (%) N (%) positive flocks for
positive for positive
N tested Salmonella for target S.

Country flocks spp. serovars S.Enteritidis Typhimurium® S.Hadar S.Infantis S.Virchow
Austria 176 2(1.) 0 0 0 0 0 0
Belgium 570 8(1.4) 4(0.70) 3(0.53) 0 0 1(0.18) 0
Bulgaria 327 3(0.92) 0 0 0 0 0 0
Croatia 88 5(5.7) 0 0 0 0 0 0
Cyprus 32 3(9.4) 0 0 0 0 0 0
Czechia 649 4(0.62) 2(0.31) 2(0.31) 0 0 0 0
Denmark 208 3(1.4) 1(0.48) 0 1(0.48) 0 0 0
Estonia 4 0 0 0 0 0 0 0
Finland 142 0 0 0 0 0 0 0
France 1308 26 (2.0) 12(0.92) 5(0.38) 6 (0.46) 0 1(0.08) 0
Germany 937 8(0.85) 2(0.21) 1(0.11) 1(0.11) 0 0 0
Greece 209 13 (6.2) 7 (3.3) 5(2.4) 1(0.48) 0 0 1(0.48)
Hungary 507 5(0.99) 5(0.99) 2(0.39) 3(0.59) 0 0 0
Ireland 138 3(2.2) 2(1.4) 1(0.72) 1(0.72) 0 0 0
Italy 1228 36 (2.9) 6(0.49) 0 3(0.24) 0 3(0.24) 0
Latvia 38 0 0 0 0 0 0 0
Lithuania 43 0 0 0 0 0 0 0
Netherlands 1487 11 (0.74) 6 (0.40) 3(0.20) 1(0.07) 0 2(0.13) 0
Portugal 515 12(2.3) 3(0.58) 0 3(0.58) 0 0 0
Romania 512 12 (2.3) 0 0 0 0 0 0
Slovakia 121 0 0 0 0 0 0 0
Slovenia 130 0 0 0 0 0 0 0
Spain 1651 102 (6.2) 14 (0.85) 4(0.24) 4(0.24) 1(0.06) 5(0.30) 0
Sweden 160 2(1.2) 2(1.2) 2(1.2) 0 0 0 0
United 248 0 0 0 0 0 0

Kingdom

(Northern

Ireland)
EU Total 11,428 258 (2.3) 66 (0.58) 28 (0.25) 24 (0.21) 1(0.01) 12(0.11) 1(0.01)

(27 +X1)
Iceland 45 0 0 0 0 0 0 0
Norway 252 0 0 0 0 0 0 0
Switzerland 125 0 0 0 0 0 0 0

Note: Countries not meeting the reduction target are highlighted in bold font.
2Salmonella Typhimurium, including monophasic S. Typhimurium (1,4,[5],12:i:-).

Flocks of laying hens

All MSs and the United Kingdom (Northern Ireland) reported Salmonella NCP data for laying hen flocks (Table 19). In 2023,
the EU Salmonella flock prevalence was 3.7% (compared with 3.4% and 3.3% in 2022 and 2021, respectively), whereas the
EU prevalence of flocks positive for any of the two target serovars (S. Enteritidis, S. Typhimurium, including monophasic
S. Typhimurium) was 1.4%, which was comparable with previous years (1.2% and 1.3% in 2022 and 2021, respectively).
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Seven MSs (Belgium, Croatia, Estonia, France, Malta, the Netherlands and Poland) did not meet the reduction target of

2% or less (Figure 3). In 2022, the number of MSs not meeting the target was four.

TABLE 19 Salmonellain laying hen flocks of Gallus gallus during the production period (flock-based data) in countries running control

programmes in accordance with Regulation (EC) No 2160/2003, 2023.

N (%) positive flocks for

N tested N (%) positive for N (%) positive for target

Country flocks Salmonella spp. serovars S. Enteritidis S. Typhimurium?®
Austria 3430 45(1.3) 12 (0.35) 2 (0.06) 10 (0.29)
Belgium 751 28(3.7) 17 (2.3) 15 (2.0) 2(0.27)
Bulgariab 1392 10 (0.72) 2(0.14) 2(0.14) 0
Croatia 195 31(15.9) 5(2.6) 3(1.5) 2(1.0)
Cyprus 106 14 (13.2) 1(0.94) 1(0.94) 0
Czechia 484 12 (2.5) 9(1.9) 9(1.9) 0
Denmark 378 7(1.9) 1(0.26) 1(0.26) 0
Estonia 23 2(8.7) 2(8.7) 1(4.3) 1(4.3)
Finland 538 0 0 0 0
France 6727 314 (4.7) 170 (2.5) 126 (1.9) 44 (0.65)
Germany 6840 63(0.92) 34(0.50) 24(0.35) 10 (0.15)
Greece 704 38 (5.4) 3(0.43) 2(0.28) 1(0.14)
Hungary 813 15(1.8) 15 (1.8) 14(1.7) 1(0.12)
Ireland 465 2(0.43) 2(0.43) 0 2(0.43)
Italy 4606 368 (8.0) 48 (1.0) 36 (0.78) 12 (0.26)
Latvia 54 0 0 0 0
Lithuania 32 13.1) 1(3.1)° 13.1) 0
Luxembourg 42 2 (4.8 1(2.4)° 1(2.4) 0
Malta 127 26 (20.5) 3(2.4) 3(2.4) 0
Netherlands 2516 112 (4.5) 87 (3.5) 83(3.3) 4(0.16)
Poland 1424 66 (4.6) 38(2.7) 36 (2.5) 2(0.14)
Portugal 511 32(6.3) 10 (2.0) 6(1.2) 4(0.78)
Romania 898 30(3.3) 6(0.67) 2(0.22) 4(0.45)
Slovakia 293 2 (0.68) 2 (0.68) 2 (0.68) 0
Slovenia 257 5(1.9) 1(0.39) 0 1(0.39)
Spain 3399 208 (6.1) 59 (1.7) 37 (1.1) 22 (0.65)
Sweden 1024 17 (1.7) 16 (1.6) 16 (1.6) 0
United Kingdom 737 2(0.27) 0 0 0

(Northern Ireland)
EU Total (27 + XI) 38,766 1452 (3.7) 545 (1.4) 423 (1.1) 122 (0.31)
Iceland 50 0 0 0 0
Norway 863 2(0.23) 1(0.12) 0 1(0.12)
Switzerland 821 11(1.3) 11 (1.3) 8(0.97) 3(0.37)

Note: Countries not meeting the reduction target are highlighted in bold font.

2Salmonella Typhimurium, including monophasic S. Typhimurium with the antigenic formula 1,4,[5],12:i:-.

|3During the final phase of report production, Bulgaria reported a correction, stating that the number of tested laying hen flocks was 226, of which 3 (1.33%) were positive
for target serovars. Notably, all three positive cases were identified as S. Enteritidis.

“In accordance with Commission Regulation (EC) No 517/2011, Article 1.1(b) ‘for Member States with less than 50 flocks of adult laying hens, not more than one adult flock
may remain positive', Lithuania and Luxembourg met the reduction target for laying hens.

Broiler flocks

All MSs and the United Kingdom (Northern Ireland) reported Salmonella NCP data for broiler flocks (Table 20). Salmonella
was found in 3.9% (3.5% in 2022 and 3.8% in 2021) of the tested flocks. The EU prevalence of flocks positive for any of the
two target serovars (S. Enteritidis, S. Typhimurium, including monophasic S. Typhimurium) was 0.19%, which was similar to
the prevalence in previous years (0.25% in 2022 and 0.28% in 2021). Lithuania and Luxembourg did not meet the reduction
target of 1% or less (Figure 3), unlike in the previous year, when all MSs met the target.
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TABLE 20 Salmonellain broiler flocks of Gallus gallus before slaughter (flock-based data) in countries running control programmes in accordance

with Regulation (EC) No 2160/2003, 2023.

Country

Austria
Belgium
Bulgaria
Croatia
Cyprus
Czechia
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Ireland
Italy
Latvia
Lithuania
Luxembourg
Malta
Netherlands
Poland
Portugal
Romania
Slovakia
Slovenia
Spain
Sweden

United Kingdom
(Northern Ireland)

EU Total (27 +XI)
Iceland
Norway

Switzerland

N tested
flocks

6232
11,294
408
3093
950
4776
3966
685
3889
56,645
20,486
8785
7696
3658
27,142
768
191

12
449
15,605
49,342
10,430
14,930
2481
2512
37,791
3912
7033

305,161
676
4576
595

N (%) positive for
Salmonella spp.

198 (3.2)
244 (2.2)
4(0.98)
87 (2.8)
4(0.42)
55(1.2)
15(0.38)
0

4(0.10)
1431 (2.5)
204 (1.0)
29(0.33)
5(0.06)
59 (1.6)
7364 (27.1)
19 (2.5)
18(9.4)
4(33.3)
16 (3.6)
428 (2.7)
11 (0.02)
38(0.36)
231(1.5)
46 (1.9)
346 (13.8)
1006 (2.7)
1(0.03)
17 (0.24)

11,884 (3.9)
11 (1.6)

0

1(0.17)

N (%) positive for target
serovars

5(0.08)
19(0.17)
0
3(0.10)
0
21(0.44)
1(0.03)
0
4(0.10)
360 (0.64)
6(0.03)
2(0.02)
5(0.06)
28(0.77)
30(0.11)
2(0.26)
17 (8.9)
1(8.3)
1(0.22)
17 (0.11)
3(0.01)
6 (0.06)
17 (0.17)
2(0.08)
4(0.16)
40 (0.11)
1(0.03)
0

595 (0.19)
0

0

1(0.17)

N (%) positive flocks for

S. Enteritidis

2(0.03)
3(0.03)
0
1(0.03)
0
20(0.42)
1(0.03)
0

0

187 (0.33)
2(0.01)
2(0.02)
1(0.01)
0

24 (0.09)
0

17 (8.9)
1(8.3)
0
4(0.03)
3(0.01)
2(0.02)
15(0.10)
2(0.08)
0

18 (0.05)
0

0

305 (0.10)

S. Typhimurium?®
3(0.05)
16 (0.14)
0

2 (0.06)
0
1(0.02)
0

0
4(0.10)
173 (0.31)
4(0.02)
0
4(0.05)
28(0.77)
6(0.02)
2(0.26)
0

0
1(0.22)
13 (0.08)
0
4(0.04)
2(0.01)
0
4(0.16)
22(0.06)
1(0.03)
0

290 (0.10)

Note: Countries not meeting the reduction target are highlighted in bold font.
#Salmonella Typhimurium, including monophasic S. Typhimurium (1,4,[5],12:i:-).

In accordance with Commission Regulation (EU) No 200/2012,23 MSs must separately report the results obtained by the
FBOp and the CA for broiler flocks. Hungary provided data exclusively from the CA, while Croatia, Lithuania and the
Netherlands, as in the previous year, did not meet this requirement by failing to submit broiler flock data differentiated by
sampler. A comparison of the prevalence of flocks positive for either of the two target serovars, based on CA and FBOp
data, along with the p-value and its interpretation, is presented in Table 21. The prevalence found for official controls was
significantly higher than for own-checks, both considering overall EU data and for nine MSs.

2Commission Regulation (EU) No 200/2012 of 8 March 2012 concerning a Union target for the reduction of Salmonella Enteritidis and Salmonella Typhimurium in flocks of
broilers, as provided for in Regulation (EC) No 2160/2003 of the European Parliament and of the Council.
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TABLE 21 Comparisons of the prevalence of target Salmonella serovar-positive broiler flocks, by sampler and by reporting MS, EU, 2023.

Competent authority (CA) Food business operator (FBOp)
N (%)
flocks N (%) flocks
positive positive
Ntested fortarget N tested for target
Country flocks serovars Clyg flocks serovars Clyg p-value® Interpretation
Austria 123 0 [0; 3.0]b 6121 5(0.08) [0.03;0.19] NS
Belgium 91 2(2.2) [0.27;7.7] 11,280 17 (0.15) [0.09; 0.24] 0.0099 CA>FBOp
Bulgaria 129 0 [0; 2.81° 3752 0 [0; 0.101° NS
Cyprus 10 0 [0; 30.8]° 950 0 [0; 0.39]° NS
Czechia 36 2(5.6) [0.68; 18.7] 4746 19 (0.40) [0.24;0.62] 0.0106 CA>FBOp
Denmark 274 0 [0; 1.31° 3966 1(0.03) [0;0.14] NS
Estonia 230 0 [0; 1.6]° 419 0 [0; 0.88]° NS
Finland 506 0 [0; 0.73]° 3383 4(0.12) [0.03; 0.30] NS
France 583 15(2.6) [1.4;4.2] 56,062 345(0.62) [0.55; 0.68] <0.001 CA>FBOp
Germany 294 0 [0; 1.2]b 20,484 6(0.03) [0.01; 0.06] NS
Greece 101 2(2.0 [0.24; 7.0] 8785 0 [0; 0.04]° <0.001 CA>FBOp
Hungary 7696 0 [0; 0.05]° = = = = =
Ireland 76 1(1.3) [0.03;7.1] 3658 27 (0.74) [0.49; 1.1] NS
Italy 441 16 (3.6) [2.1;5.8] 27,081 14 (0.05) [0.03; 0.09] <0.001 CA>FBOp
Latvia 9 0 [-] 759 2(0.26) [0.03; 0.95] - -
Luxembourg 12 0 [0; 26.5]b 12 1(8.3) [0.21; 38.5] NS
Malta 5 1(20.0) -] 444 0 [0; 0.83]° - -
Poland® 1199 50 (4.2) [3.1;5.5] 49,264 19 (0.04) [0.02; 0.06] <0.001 CA>FBOp
Portugal 104 1(0.96) [0.02;5.2] 10,421 5(0.05) [0.02;0.11] 0.0579 CA>FBOp
Romania 327 2(0.61) [0.07; 2.2] 14,565 15 (0.10) [0.06;0.17] 0.0526 CA>FBOp
Slovakia 24 0 [0; 14.21° 2477 2(0.08) [0.01;0.29] NS
Slovenia 31 0 [0; 11.2]b 2481 4(0.16) [0.04; 0.41] NS
Spain 437 4(0.92) [0.25;2.3] 37,751 36 (0.10) [0.07; 0.13] 0.0011 CA>FBOp
Sweden 177 0 [0; 2.11° 3912 1(0.03) [0;0.14] NS
United Kingdom 49 0 [0; 7.31° 6984 0 [0; 0.05]° NS
(Northern
Ireland)
EU Total (27 + XI) 12,964 96 (0.74) [0.60; 279,757 523 (0.19) [0.17; 0.20] <0.001 CA>FBOp
0.90]
EU Total (27 + XI) 5268 96 (1.8) [1.5;2.2] 279,757 523 (0.19) [0.17; 0.20] <0.001 CA>FBOp
providing CA
and FBOp data

Abbreviations: -, Data not reported; [-], The confidence interval is not provided because of the small sample size.
p-value: NS, not significant.
POne-sided, 97.5% confidence interval.

“The data reported by Poland in the context of Commission Regulation (EU) No 200/2012 (50 flocks positive for target serovars tested by the CA and 19 by the FBOp) are
not consistent with the data reported for broiler flocks as overall merged data (Table 20) (three flocks positive for target serovars).

Breeding flocks of turkeys

For breeding turkeys, 12 MSs and 2 non-MSs reported Salmonella NCP data, and the overall EU Salmonella flock prevalence
was 6.4%, compared with 4.3% in 2022 and 3.9% in 2021. The prevalence of flocks positive for any of the two target serovars
(S. Enteritidis, S. Typhimurium, including monophasic S. Typhimurium) was 0.35% (0.32% and 0.49% in 2022 and 2021,
respectively). All MSs met the reduction target of 1% (Figure 3, Table 22).
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TABLE 22 Salmonella in breeding flocks of turkeys during the production period (flock-based data) in countries running control programmes in
accordance with Regulation (EC) No 2160/2003, 2023.

N (%) positive flocks for

N tested N (%) positive for N (%) positive for target
Country flocks Salmonella spp. serovars S. Enteritidis S. Typhimurium?®
Bulgaria 1 0 0 0 0
Finland 7 0 0 0 0
France 398 17 (4.3) 2(0.50) 2(0.50) 0
Germany 79 2(2.5) 10.3P° 0 1(1.3)
Greece 4 2(50.0) 0 0 0
Hungary 102 1(0.98) 1(0.98) 1(0.98) 0
Ireland 4 0 0 0 0
Italy 279 41 (14.7) 0 0 0
Poland 122 1(0.82) 0 0 0
Slovakia 53 0 0 0 0
Spain 99 10 (10.1) 0 0 0
Sweden 8 0 0 0 0
EU Total (27 + XI) 1156 74 (6.4) 4(0.35) 3(0.26) 1(0.09)
Iceland 6 0 0 0 0
Norway 12 0 0 0 0

#Salmonella Typhimurium, including monophasic S. Typhimurium (1,4,[5],12:i:-).
PIn accordance with Commission Regulation (EU) No 1190/2012, Article 1.1 ‘for Member States with less than 100 flocks of adult breeding or fattening turkeys, the Union
target shall be that annually no more than one flock of adult breeding or fattening turkeys may remain positive', Germany met the reduction target for breeding turkeys.

In accordance with Commission Regulation (EC) No 1190/2012, ** MSs are required to report breeding turkey flock results
separately for the CA and FBOp, in addition to the overall merged data. Nine MSs complied with this requirement, whereas
three MSs (Bulgaria, Hungary and Poland) did not report separate results from the CA and FBOp. A comparison of the prev-
alence of flocks positive for either of the two target serovars, based on the CA and FBOp data, along with the p-value and
its interpretation, is presented in Table 23. There were no significant differences in prevalence found from official and own-
check controls.

TABLE 23 Comparisons of the prevalence of target Salmonella serovar-positive flocks of breeding turkeys, by sampler and by reporting MS, EU,
2023.

Competent authority (CA) Food business operator (FBOp)
N (%) flocks N (%) flocks
positive positive
Ntested fortarget N tested for target
Country flocks serovars Clyg flocks serovars Cl,g p-value® Interpretation
Finland 7 0 [-] 7 0 [-] - -
France 34 0 [0; 10.3]b 358 2(0.56) [0.07; 2.0] NS
Germany 77 0 [0; 4.7]b 79 1(1.3) [0.03; 6.9] NS
Greece 2 0 [-] 4 0 [-] = =
Ireland 4 0 [-] 4 0 [-] - -
Italy 165 0 [0;2.21° 279 0 [0; 1.31° NS
Slovakia 37 0 [0; 9.51° 53 0 [0;6.71° NS
Spain 57 0 [0; 6.31° 99 0 [0;3.71° NS
Sweden 8 0 [-] 8 0 [-] - -
EU Total (27 + XI) 391 0 [0; 0.94]° 891 3(0.34) [0.07;0.98] NS
EU Total (27 + XI) 391 0 [0; 0.94]b 891 3(0.34) [0.07; 0.98] NS
providing CA
and FBOp data

Abbreviations: -, Data not reported; [-], The confidence interval is not provided because of the small sample size.
?p-value: NS, not significant.
bOne—sided, 97.5% confidence interval.

*Commission Regulation (EU) No 1190/2012 of 12 December 2012 concerning a Union target for the reduction of Salmonella Enteritidis and Salmonella Typhimurium in
flocks of turkeys, as provided for in Regulation (EC) No 2160/2003 of the European Parliament and of the Council.
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Flocks of fattening turkeys

For fattening turkey flocks, 22 MSs and the United Kingdom (Northern Ireland) provided data (Table 24). The overall
EU Salmonella flock prevalence for fattening turkey flocks was 8.0%, compared with 9.2% and 9.1% in 2022 and 2021,
respectively. The EU prevalence of flocks positive for any of the two target serovars (S. Enteritidis, S. Typhimurium, including
monophasic S. Typhimurium) was 0.28%, compared with 0.32% in 2022 and 0.31% in 2021. All reporting countries met the
reduction target of 1% or less (Figure 3).

TABLE 24 Salmonella in fattening flocks of turkeys before slaughter during the production period (flock-based data) in countries running control
programmes in accordance with Regulation (EC) No 2160/2003, 2023.

N (%) positive flocks for

N tested N (%) positive for N (%) positive for target

Country flocks Salmonella spp. serovars S. Enteritidis S. Typhimurium?®
Austria 498 12 (2.4) 1(0.20) 0 1(0.20)
Belgium 193 0 0 0 0
Croatia 426 6(1.4) 2(0.47) 1(0.23) 1(0.23)
Cyprus 5 3(60.0) 0 0 0
Czechia 236 1(0.42) 0 0 0
Denmark 151 1(0.66) 0 0 0
Finland 286 0 0 0 0
France 4953 164 (3.3) 48 (0.97) 30 (0.61) 18 (0.36)
Germany 3819 18(0.47) 7(0.18) 1(0.03) 6 (0.16)
Greece 53 1(1.9) 0 0 0
Hungary 1314 0 0 0 0
Ireland 461 9(2.0) 1(0.22) 0 1(0.22)
Italy 4792 1882 (39.3) 8(0.17) 0 8(0.17)
Lithuania 7 0 0 0 0
Netherlands 443 4(0.90) 0 0 0
Poland 6348 1(0.02) 0 0 0
Portugal 1254 66 (5.3) 8(0.64) 0 8(0.64)
Romania 250 3(1.2) 0 0 0
Slovakia 125 2(1.6) 0 0 0
Slovenia 105 7 (6.7) 0 0 0
Spain 3857 193 (5.0) 9(0.23) 1(0.03) 8(0.21)
Sweden 19 0 0 0 0
United Kingdom 58 0 0 0 0

(Northern Ireland)
EU Total (27 + XI) 29,753 2373 (8.0) 84 (0.28) 33(0.11) 51(0.17)
Iceland 31 0 0 0 0
Norway 286 0 0 0 0
Switzerland 28 1(3.6) 1(3.6) 1(3.6) 0

2Salmonella Typhimurium, including monophasic S. Typhimurium (1,4,[5],12:i:-).

In accordance with Commission Regulation (EU) No 1190/2012, MSs are required to report fattening turkey flock results
separately for the CA and FBOp, in addition to the overall merged data. Seventeen MSs and the United Kingdom (Northern
Ireland) complied with this reporting requirement, while Croatia and the Netherlands did not provide separate results for
the CA and FBOp. Bulgaria and Hungary reported only CA data, and Denmark submitted solely own-check results. A com-
parison of the prevalence of flocks positive for either of the two target serovars, based on the CA and FBOp data, along with
the p-value and its interpretation, is presented in Table 25. The prevalence found from official controls was significantly
higher than that from own-checks, both considering overall EU data and for six MSs.
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TABLE 25 Comparisons of the prevalence of target Salmonella serovar-positive flocks of fattening turkeys, by sampler and by reporting MS, EU,
2023.

Competent authority(CA) Food business operator (FBOp)
N (%)
flocks N (%) flocks
positive positive
Ntested fortarget N tested for target
Country flocks serovars Clyg flocks serovars Clyg p-value® Interpretation
Austria 22 0 [0; 15.4]b 492 1(0.20) [0.01; 1.1] NS
Belgium 4 0 -] 193 0 [0; 1.9 - -
Bulgaria 1 0 [-] - - - - -
Cyprus 3 0 -] 4 0 -] = -
Czechia 10 0 [0;30.8)° 226 0 [0; 1.61° NS
Denmark - - - 151 0 [0;2.4]b - -
Finland 33 0 [0; 10.6]° 253 0 [0; 1.41° NS
France 129 4(3.1) [0.85; 7.7] 4824 44 (0.91) [0.66; 1.2] 0.0354 CA>FBOp
Germany 154 2(1.3) [0.16; 4.6] 3814 5(0.13) [0.04;0.31] 0.0276 CA>FBOp
Greece 13 0 [0;24.71° 53 0 [0;6.71° NS
Hungary 1314 0 [0; 0.28]° - - - - -
Ireland 13 1(7.7) [0.19; 36.0] 461 0 [0; 0.80]° 0.0274 CA>FBOp
Italy 135 4(3.0) [0.81; 7.4] 4779 4(0.08) [0.02; 0.21] <0.001 CA>FBOp
Poland® 168 12 (7.1) [3.7;12.1] 6293 3(0.05) [0.01; 0.14] <0.001 CA>FBOp
Portugal 18 0 [0; 18.51° 1251 8(0.64) [0.28; 1.3] NS
Romania 23 0 [0; 14.8]° 250 0 [0;1.51° NS
Slovakia 9 0 -] 123 0 [0;3.01° - -
Slovenia 3 0 -] 102 0 [0;3.6]° = =
Spain 75 2(2.7) [0.32;9.3] 3850 7(0.18) [0.07;0.37] 0.0119 CA>FBOp
Sweden 26 0 [0;13.2° 119 0 [0;3.11° NS
United Kingdom 5 0 -] 53 0 [0;6.71° - -
(Northern
Ireland)
EU Total (27 + XI) 2158 25(1.2) [0.75;1.7] 27,291 72(0.26) [0.21; 0.33] <0.001 CA>FBOp
EU Total (27 + XI) 843 25(3.0) [1.9; 4.3] 27,140 72(0.27) [0.21; 0.33] <0.001 CA>FBOp
providing CA
and FBOp data

Abbreviations: -, Data not reported; [-], The confidence interval is not provided because of the small sample size.
p-value: NS, not significant.
POne-sided, 97.5% confidence interval.

“Poland's data reported under Commission Regulation (EU) No 1190/2012 (12 flocks positive for target serovars tested by the CA and three by the FBOp) conflict with the
merged fattening turkey flock data displayed in Table 24, which shows zero flocks positive for target serovars.

Achievement of final Salmonella reduction targets since the start of the NCPs

Final Salmonella reduction targets have been applied for breeding G.gallus since 2010, for laying hens since 2011, for
broilers since 2012 and for breeding and fattening turkeys since 2013. From 2010 to 2019, the United Kingdom was included
in the EU-level assessment, while from 2021 onwards, only Northern Ireland was included (see Introduction).

For breeding G. gallus, during the NCP implementation period (2010-2023), the number of reporting countries fluctu-
ated between 24 and 26. The lowest compliance rates were recorded in 2012 (76.0%) and 2019 (79.2%), while the highest
rates were observed in 2015 and 2016, with 92.0% of MSs meeting their reduction targets. In the last 3 years (2021-2023),
compliance steadily improved, with 80.8%, 84.6% and 88.0% of MSs meeting their targets, respectively.

For laying hens (2011-2023), 26 to 28 countries reported data. The lowest compliance rates, where fewer than 80% of
MSs met the target, were observed in 2021 (71.4%), 2020 (73.1%), 2023 (75.0%) and 2018 (77.8%). In contrast, in 2013, all re-
porting countries met their targets. Overall, compliance rates have been lower in recent years compared to the initial years
of NCP implementation.

In the case of broilers (2012-2023), 26 to 28 countries submitted reports. Annual compliance rates consistently exceeded
88.5%. Notably, all reporting countries met the target in 2022. In years such as 2013, 2017, 2018 and 2019, only one country
failed to meet the target, while the highest number of non-compliant countries (three) was observed in 2012, 2014, 2020
and 2021.
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For breeding turkeys (2013-2023), 12 to 15 reporting countries provided data. The highest non-compliance occurred in
2017, with three reporting countries not meeting the target. However, in six separate years (2013, 2014, 2015, 2019, 2022 and
2023), all reporting MSs met their targets.

Regarding fattening turkeys (2013-2023), 21 to 24 countries reported data. The greatest number of reporting countries
failing to meet the target (three) occurred in 2018 and 2020. By 2023, all reporting countries successfully met the final
reduction target.

The results for all poultry populations, reporting MSs and years are available at Zenodo here.

Salmonella prevalence trends in poultry flocks

Trends in the estimated EU prevalence of poultry flocks positive for Salmonella spp. and target Salmonella serovars, for
different poultry populations, since the implementation of the EU-wide 2007-2023 NCPs, are displayed in Figure 4.
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FIGURE 4 Trendin the estimated prevalence of poultry flocks positive for Salmonella spp. and target Salmonella serovars, at EU level for different
poultry populations, 2007-2023. The apparent discrepancy between the proportion of positive flocks (both for target Salmonella serovars and for
Salmonella spp., as described in the previous paragraphs) and the estimated prevalence shown above is due to the fact that the first value is the ratio
of all positive to all tested flocks, whereas the estimated prevalence is obtained by modelling the ratio of positive to all tested flocks in each reporting
country, taking into account inter-country variability and the correlation between years.

In the supporting information for this report (‘Salmonella poultry outcome trend analyses’, available at Zenodo here),
trends in EU level percentages of flocks positive for Salmonella, for target and for non-target serovars, as well as for S.
Enteritidis, are presented and compared across the poultry populations covered by the NCPs. Moreover, figures show the
modelling results for trends in prevalence for Salmonella spp. and target Salmonella serovars in poultry flocks. Detailed
outputs of trend analyses (at subject level and population level) are reported.

Figure 5 provides a summary of the EU-wide prevalence of Salmonella spp.-positive and target Salmonella serovar-
positive flocks across different poultry populations. This includes both the long-term trend from 2007 to 2023, covering the
entire period of NCP implementation and the short-term trend from 2019 to 2023. A significant long-term decrease in the
prevalence of target Salmonella serovar-positive flocks was observed in breeding Gallus gallus, laying hens and broilers. In
contrast, no significant changes were detected in the short term for any of these populations. Regarding the prevalence
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of Salmonella spp.-positive flocks, a significant long-term decrease was observed solely in laying hens over the NCP imple-
mentation period.

Target Spp. _ Target Spp.
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FIGURE 5 Trendsin EU level prevalence of target Salmonella serovars (Target)-positive or Salmonella spp. (Spp.)-positive flocks of poultry
populations (2007-2023 and 2019-2023).

Salmonella data for other animals

Excluding data from NCPs for poultry, 149,814 samples for Salmonella detection collected from animals of various species
were reported by 18 MSs. Among these, 6.2% of the samples were positive for Salmonella spp. The largest number of sam-
ples came from pigs (N=75,621 reported by 16 MSs, 50.5% of the total number of samples), of which 9.3% tested positive
for Salmonella. The second largest number of samples was from cattle (bovine animals) (N=29,437 reported by 16 MSs,
19.6%) and 3.7% of these were positive. Cats had the highest percentage, with 14.0% of samples testing positive, reported
by six MSs. Also noteworthy was the prevalence of Salmonella spp.-positive wild boar, 8.0%, reported by two MSs. For soli-
peds, 3.7% of samples were positive for Salmonella and were reported by six MSs. These statistics should be interpreted
with caution, as the reported prevalence may have been influenced by the sampling context and scope.

24.5 | Salmonellain feed

In 2023, the overall EU-level occurrence of Salmonella-positive sampling units in any ‘animal and vegetable-derived feed’
was 0.48% (N=59,337). In compound feed (finished feed for animals), the prevalence of Salmonella-positive sampling units
was 0.54% for cattle feed (N=1120), 0.38% for poultry feed (N=9267) and 0.43% for pig feed (N=2824). There were no
noticeable isolates in 2023. The prevalence of Salmonella-positive sampling units for pet food was 1.0% (N=3163).
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24.6 | Salmonella serovars in humans, food and animals
Humans
Serovars acquired in the EU

To estimate the impact of Salmonella infections acquired at the EU level, serovar data were analysed for domestic and travel-
associated cases in which the probable country of infection was an EU MS. Information on Salmonella serovars with travel
data (importation and/or probable country of infection) was available from 25 MSs (Bulgaria and Croatia did not report
serovar data), representing 66.7% of cases with known serovar data in 2023. As in 2022, one country less (the Netherlands)
reported domestic cases in 2023. Most cases (90.6%) with a known serovar and with travel data were infected within the
EU. Most human salmonellosis cases acquired in the EU (72.8%) had information on Salmonella serovars. For the travel-
associated cases, the most frequently reported travel destinations in the EU were Spain (22.3%), Greece (17.0%), Italy (12.5%)
and Croatia (8.0%). For the reported cases of human salmonellosis acquired in the EU, S. Enteritidis dominated and 70.8%
of these reported cases were infected with this serovar. S. Enteritidis, S. Typhimurium and monophasic S. Typhimurium
(1,4,[5],12:i:-) together represented 84.8% of the confirmed human cases acquired in the EU in 2023 (Table 26) and were at
the same level as in 2021-2022. In detail, the proportion of S. Enteritidis increased, while the proportion of S. Typhimurium
decreased compared with 2022 and 2021 (Table 26). S. Infantis remained approximately at the same level, while S. Chester,
S. Thompson, S. Poona, S. Strathcona, S. Paratyphi B var. Java and S. Senftenberg showed an increase during the entire
period and S. Coeln increased only compared with 2022.

TABLE 26 Distribution of reported cases of human salmonellosis acquired in the EU, 2021-2023, for the 20 most frequently reported serovars in
2023.

2023 2022 2021

Salmonella Serovar Cases MSs % Cases MSs % Cases MSs %
Enteritidis 24,019 24 70.8 19,752 25 65.0 23,932 24 69.5
Typhimurium 3015 24 8.9 3793 24 12.5 4078 24 11.8
Monophasic Typhimurium 1,4,[5],12:i:- 1738 16 5.1 1684 15 5.5 1529 15 4.4
Infantis 682 22 2.0 717 22 24 669 24 19
Coeln 262 18 0.77 206 17 0.68 331 15 0.96
Chester 259 15 0.76 135 13 0.44 159 Il 0.46
Derby 239 17 0.70 281 18 0.92 250 17 0.73
Thompson 193 13 0.57 55 14 0.18 59 15 0.17
Virchow 153 14 0.45 132 12 0.43 136 13 0.40
Newport 151 17 0.45 245 20 0.81 193 18 0.56
Bovismorbificans 144 19 0.42 162 16 0.53 156 14 0.45
Poona 125 1 0.37 67 1 0.22 52 10 0.15
Agona 123 16 0.36 177 16 0.58 70 13 0.20
Kentucky 105 16 0.31 104 15 0.34 70 13 0.20
Stanley 104 16 0.31 139 12 0.46 107 14 0.31
Strathcona 102 M 0.30 36 8 0.12 30 5 0.09
Paratyphi B var. Java 101 14 0.30 85 13 0.28 54 1 0.16
Senftenberg 101 13 0.30 64 14 0.21 41 Il 0.12
Mikawasima 97 10 0.29 101 12 0.33 82 10 0.24
Mbandaka 92 15 0.27 140 14 0.46 77 1" 0.22
Other 2102 - 6.2 2331 - 7.7 2345 - 6.8
Total*® 33,907 24 100 30,406 25 100 34,420 24 100

Abbreviations: MSs, Member States; —, Data not reported.

2Source(s): 2023-24 MSs: Austria, Belgium, Czechia, Germany, Denmark, Estonia, Greece, Spain, Finland, France, Hungary, Ireland, Italy, Lithuania, Luxembourg, Latvia,
Malta, the Netherlands, Poland, Portugal, Romania, Sweden, Slovenia and Slovakia. 2022-25 MSs: Austria, Belgium, Czechia, Germany, Denmark, Estonia, Greece, Spain,
Finland, France, Croatia, Hungary, Ireland, Italy, Lithuania, Luxembourg, Latvia, Malta, the Netherlands, Poland, Portugal, Romania, Sweden, Slovenia and Slovakia. 2021-
24 MSs: Austria, Belgium, Czechia, Germany, Denmark, Estonia, Greece, Spain, Finland, France, Croatia, Hungary, Ireland, Italy, Lithuania, Latvia, Malta, the Netherlands,
Poland, Portugal, Romania, Sweden, Slovenia and Slovakia.

POnly isolates with the complete antigenic formula and/or serovar name have been considered.

A seasonal trend was observed for confirmed S. Enteritidis infections acquired in the EU in 2019-2023, with more cases re-
ported during summer months. A decrease in cases was observed in 2020, due to the COVID-19 pandemic; an increase was then
registered in the following years, although without reaching the pre-pandemic number of cases. Notwithstanding, the overall
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trend for S. Enteritidis in 2019-2023 did not show any significant increase or decrease (Figure 6). Latvia showed a significant de-
creasing (p <0.05) trend in S. Enteritidis infections within the EU over the last 5years (2019-2023). A significant increasing trend
in S. Enteritidis infections (p < 0.05) was observed in Belgium, Denmark, France, Portugal, Spain and Sweden.
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FIGURE 6 Trendinreported confirmed human cases of S. Enteritidis infections acquired in the EU, by month, 2019-2023. Source: Austria, Belgium,
Czechia, Denmark, Estonia, Finland, France, Germany, Greece, Spain, Hungary, Ireland, Italy, Latvia, Malta, Poland, Portugal, Slovakia, Slovenia and
Sweden.

Food and animals

Descriptive analyses were undertaken using serotyped isolates (isolates with the complete antigenic formula and/or sero-
var name) from food and animals. In this context, only isolates related to the most common food-producing animal species
and food matrices thereof were considered and were aggregated into the following categories for further analysis: ‘broiler
flocks - broiler meat’, ‘laying hen flocks — eggs’, ‘fattening turkey flocks — turkey meat’, ‘fattening pigs — pig meat’ and ‘cat-
tle - bovine meat’. Overall, a total of 19,295 serotyped Salmonella isolates meeting the aforementioned inclusion criteria
were obtained (Table 27).

TABLE 27 Distribution of Salmonella isolates with and without serotype identification
among the different selected sources (food and animals), EU, 2023.

Salmonella-positive
Salmonella-positive sampling sampling units with
units without serotyped isolates  serotyped isolates

Source N % N %
Broilers 1850 24.8 10,114 52.4
Broiler meat 2227 29.8 3984 20.6
Cattle il 0.15 86 0.45
Cattle meat 290 3.9 214 1.1
Pigs 37 0.50 178 0.92
Pig meat 1771 237 1133 5.9
Turkeys 255 34 2164 11.2
Turkey meat 666 8.9 252 13
Layers 351 4.7 1145 59
Eggs and egg products 13 0.17 25 0.13

Total 7471 100 19,295 100
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The large majority of the serotyped isolates were from ‘broilers’ (both animals (52.4%) and food (20.6%)). ‘Turkey’ sources
(animals and food) accounted for 12.5% of the serotyped isolates, while ‘pig’ and ‘laying hen’ sources represented 6.8%
and 6.0% of the serotyped isolates, respectively. Serotyped isolates from ‘cattle' sources made up about 1.5% of the total.

Isolates belonging to the four most frequently reported Salmonella serovars involved in cases of human salmonellosis
acquired in the EU in 2023 (S. Enteritidis, S. Typhimurium, monophasic S. Typhimurium (1,4,[5],12:i:-) and S. Infantis) were
considered for further analysis. Unlike in previous years, in 2023 only the top four human serovars, rather than five, were
considered. This change was made because the numbers of reported human cases for the next three serovars on the list
(S. Coeln, S. Chester and S. Derby) were very similar (N=262, N=259 and N=239, respectively) (Table 26). From the above-
mentioned food-animal sources, a total of 10,326 serotyped isolates were reported, of which S. Infantis accounted for
74.2%, S. Enteritidis 14.8%, S. Typhimurium 6.8% and monophasic S. Typhimurium (1,4,[5],12:i:-) 4.2%. Regarding S. Infantis,
a consistent increase in the number of reported serotyped isolates was shown in 2023 (7665) compared to 2022 (6840) and
these isolates were mainly from a single MS (Italy).

A Sankey diagram (Figure 7) illustrates how these top four EU-level Salmonella serovars involved in human salmonellosis
cases acquired in the EU were linked with the major food-animal species.

Salmonella Enteritidis was primarily related to ‘broiler’ sources (62.6% of the S. Enteritidis isolates were from broiler flocks
and meat) and also to ‘layers and eggs’ (28.4%). S.Typhimurium isolates were distributed among the different sources,
although they were mainly related to ‘broiler’ and ‘pig’ sources (44.0% and 30.4% of the isolates were from these sources
respectively), followed by ‘laying hen’, ‘turkey’ and ‘bovine' sources (15.5%, 5.6% and 4.6% respectively). Monophasic
S. Typhimurium (1,4,[5],12:i:-) was related mainly to ‘pig’ (60.0%), followed by ‘broiler’ (21.4%) and ‘turkey’ (21.4%) sources.
Lastly, S. Infantis was strictly related to ‘broiler’ sources (96.1%). To interpret these data, it is important to be aware that the
distribution of the serotyped isolates among the different sources is very unbalanced in terms of the number of isolates per
source, and the large majority of the serotyped isolates for the subsets considered were from poultry populations covered
by NCPs, especially broilers.
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FIGURE 7 Sankey diagram of the distribution of the top four EU-level Salmonella serovars involved in human salmonellosis cases acquired in the
EU, reported from specified food-animal categories, by food-animal source, EU, 2023. The left side of the diagram shows the four most commonly
reported Salmonella serovars involved in human salmonellosis cases acquired in the EU: S. Enteritidis (light blue), S. Infantis (green), S. Typhimurium
(orange) and monophasic S. Typhimurium (1,4,[5],12:1:-) (Indigo). Animal and food data from the same source were merged: ‘broiler’ includes isolates
from broiler flocks and broiler meat, ‘bovine' includes isolates from bovine animals for meat production and from bovine meat, ‘pig’ includes isolates
from fattening pigs and pig meat, ‘turkey’ includes isolates from fattening turkey flocks and turkey meat, and ‘layers’ includes isolates from laying hen
flocks and eggs. The right side shows the five sources considered (broilers (blue), bovine animals (violet), pigs (light green), turkeys (red) and layers
(light orange)). The width of the coloured bands linking the sources and serovars is proportional to the percentage of isolates of each serovar from
each source.

Table 28 lists the top 20 serovars reported, based on all serotyped isolates from food and animals, including laying hens,
broilers, turkeys, pigs and bovine animals. Among the isolates from the laying hens-eggs source, 48.0% were identified
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as one of the three target serovars: S.Enteritidis, S.Typhimurium, including monophasic S.Typhimurium (1,4,[5],12:i:-).
S.Kentucky and S.Infantis remained the second and fourth main serovars from this source (as in 2022). S.Kentucky was
reported by seven Member States, with the vast majority of isolates coming from a single country, whereas S.Infantis
was reported by 13 Member States, with a more balanced distribution of isolates across the reporting countries. In the
broiler source (N=14,098), three serovars (S.Infantis, S.Enteritidis and S.Mbandaka) represented 66.7% of the serotyped
isolates, with S.Infantis accounting for more than one out of two isolates reported. S. Thompson was the fourth main se-
rovar notified from broiler sources. In the turkey source, two serovars (S.Agona and S. Anatum) were by far the most com-
mon ones, accounting for 68.8% of the isolates reported and confirming the scenario already described in 2022. S.Infantis
was the third main serovar reported from turkey sources (4.2%). In the pig-pig meat source, monophasic S. Typhimurium
(1,4,[51,12:i:-), S. Derby and S. Typhimurium represented 69.5% of the serotyped strains, with S.Infantis (6.7%) being another
serovar frequently reported. In the bovine source, S.Dublin and S. Typhimurium were by far the most common ones, fol-
lowed by S.Enteritidis and S.Infantis. The distribution of serovars among the different species reported for 2023 was very
similar to that reported in 2022.
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TABLE 28 Distribution of the top 20 Salmonella serovars by food-animal source (laying hens, broilers, turkeys, pigs and bovine animals), EU, 2023.

Poultry population

Laying hens

Serovar

Enteritidis
Kentucky
Typhimurium
Infantis
Mbandaka

Corvallis
Agona
Typhimurium, monophasic
Braenderup
Coeln
Newport
Senftenberg
Thompson
Ohio
Mikawasima
Montevideo
Hadar

Livingstone
Rissen

Havana

Other serovars

Total

N (%) positive
samples

433 (37.1)
170 (14.6)
108 (9.2)
62 (5.3)
36 (3.1)

29 (2.5)
23(2.0)
20(1.7)
19 (1.6)
17 (1.5)
16 (1.4)
16 (1.4)
16 (1.4)
15(1.3)
12 (1.0)
12(1.0)
11 (0.94)

11 (0.94)
10 (0.86)
9(0.77)

122(10.4)
1167

N MSs

23 Broilers

w o N W U0 OO O O b

(o) NN

26

Serovar

Infantis

Mbandaka
Enteritidis
Thompson

Livingstone

Paratyphi B var. Java
Give
Kedougou
Typhimurium
Paratyphi B*
Montevideo
Agona
Senftenberg
Virchow
Napoli
Newport

Typhimurium,
monophasic

Niloese
Tennessee

Saintpaul

Other serovars

Total

N (%) positive
samples

7365 (52.2)
1082 (7.7)

957 (6.8)

757 (5.4)

371 (2.6)

347 (2.5)
339(2.4)
330(2.3)
307 (2.2)
210(1.5)
170 (1.2)
141 (1.0
136 (0.96)
129 (0.92)
111 (0.79)
95 (0.67)
74(0.52)

60 (0.43)
57 (0.40)
56 (0.40)

1004 (7.1)
14,098

N MSs
23

28

Turkeys

Serovar
Agona
Anatum
Infantis
Newport

Typhimurium,
monophasic

Senftenberg
Typhimurium
Derby
Enteritidis
Coeln
Bredeney
Mbandaka
Saintpaul
Kedougou
Heidelberg
Kentucky
Napoli

Give
Haifa

Goldcoast,
Stanley

Other serovars

Total

N (%) positive
samples

1206 (48.7)
499 (20.1)

104 (4.2)

93 (3.8

59 (2.4)

41 (1.6)
40(1.6)
38(1.5)
38(1.5)
33(1.3)
32(1.3)
27 (1.1)
27 (1.1)
26 (1.0)
18 (0.73)
17 (0.69)
17 (0.69)

14 (0.56)
14 (0.56)
13(0.52)

109 (4.4)
2478

N N B N N O OO

N =

1,3

18

(Continues)
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TABLE 28 (Continued)

Pigs and cattle (bovine animals)

N (%) positive N N (%) positive N
Serovar samples MSs Serovar samples MSs
Pigs Typhimurium, monophasic 394 (28.0) 18 Bovine Dublin 386 (36.9) 12
Derby 349 (24.8) 20 animals Typhimurium 352 (33.6) 13
Typhimurium 235(16.7) 20 Enteritidis 57 (5.4) 8
Infantis 95 (6.7) 14 Infantis 40 (3.8) 4
Rissen 67 (4.8) 12 Bovismorbificans 28(2.7) 5
Enteritidis 54 (3.8) 1 Derby 20(1.9) 7
Brandenburg 39 (2.8) 5 Agona 19(1.8) 2
London 30(2.1) 8 Typhimurium, 19 (1.8) 6
monophasic
Choleraesuis 28 (2.0) 2 Bredeney 15 (1.4) 3
Bovismorbificans 14 (0.99) 7 Indiana 13(1.2) 1
Agona 11 (0.78) 3 Mbandaka 11 (1.0) 5
Give 9(0.64) 4 Muenchen 10 (0.96) 1
Goldcoast 9(0.64) 3 Anatum 7 (0.67) 4
Newport 8(0.57) 1 Newport 6 (0.57) 4
Livingstone 6(0.43) 5 Muenster 5(0.48) 2
Goettingen 5(0.35) 2 Coeln 4(0.38) 2
Ohio 5(0.35) 5 Goldcoast 4(0.38) 1
Uganda 5(0.35) 1 Kentucky 4(0.38) 3
Bredeney 4(0.28) 1 Meleagridis 4(0.38) 1
Choleraesuis var., Panama 4(0.28) 1,3 Napoli, Rissen 4(0.38) 1,2
Other serovars 34 (2.4) 26 Other serovars 34(3.2) 20
Total 1409 Total 1046

Abbreviation: MSs, Member States.
?Salmonella Paratyphi B is tartrate negative and causes typhoidal disease, with the exception of S. Paratyphi B var. Java which is tartrate positive and is non-typhoidal. Since the isolates reported were from food and animal sources, we can suppose that
these isolates were S. Paratyphi B var. Java.
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2.5 | Discussion

Salmonellosis remained the second most common food-borne zoonosis in humans in the EU in 2023 after campylobac-
teriosis. The notification rate increased in 2023 compared to 2022 (18.0 and 15.4 respectively), but the number of human
salmonellosis cases was lower in 2023 than before the COVID-19 pandemic. The number of outbreak-related cases and
the number of food-borne salmonellosis outbreaks increased compared with 2022. Notwithstanding, the overall EU trend
for salmonellosis in 2019-2023 did not show any significant increase or decrease. Conversely, over the period 2019-2023,
France, Spain and Luxembourg reported a significantly increasing trend.

In addition, notification rates for salmonellosis in humans varied between MSs, reflecting potential variations, for ex-
ample, in the quality, coverage and disease-severity focus of the surveillance systems, in sampling and testing practices, in
disease prevalence in food-producing animal populations and in food and animal trade between MSs.

The three most commonly reported human serovars, S. Enteritidis, S. Typhimurium and its monophasic variant (1,4,[5],12:i:-),
continued to account for over 70% of human cases acquired in the EU, as has been observed since 2014. In 2023, these serovars
were responsible for 84.8% of cases. The increase in S. Enteritidis in 2023 may at least partly be attributable to an increase in
outbreaks including three distinct microbiological clusters of S. Enteritidis ST11 reported in 14 EU/EEA countries, as well as in the
United Kingdom and the United States. These outbreaks were possibly linked to the consumption of chicken meat, including
chicken kebabs (ECDC and EFSA, 2023e). S. Infantis has consistently remained the fourth most frequently reported serovar from
humans and is by far the most common serovar found in the ‘broilers’ animal-food source. However, it also ranks among the
top four serovars reported from ‘laying hens', ‘fattening turkeys’, ‘fattening pigs’ and ‘beef cattle’, though the number of isolates
from these non-broiler sources was markedly lower. Following S. Infantis, serovars such as S. Coeln, S.Chester, S. Thompson, S.
Poona and S. Strathcona saw notable increases. These trends may also be linked to specific outbreaks: for instance, five out-
breaks of S. Coeln were reported by three MSs, while an outbreak of S. Thompson in Czechia affected 135 people. The increase
in S. Strathcona can be explained by a multi-country outbreak affecting nine countries (ECDC, 2023). In addition, increases were
observed for S. Paratyphi B var. Java and S. Senftenberg throughout the entire period. The increase in S. Paratyphi B var. Java
could be connected to four outbreaks that occurred in three MSs, although in all but one case, the reported serovar was S.
Paratyphi B. This discrepancy may be due to an unclear option in TESSy to indicate the variant Java. Furthermore, S. Paratyphi
B isolates from food and animal sources, especially from broilers, in which it was among the top 20 Salmonella serovars, may
belong to the variant Java, which could explain the observed increase in human cases. The increase in S. Senftenberg can be
linked to the multi-country outbreak that affected 11 MSs between August 2022 and July 2023 (ECDC and EFSA, 2023a).

All MSs, EEA and EFTA countries reported Salmonella data from food and/or animal sources. Poultry remains one of the pri-
mary food sources associated with high levels of Salmonella contamination. This was evident from prevalence data collected
under Commission Regulation (EC) No 2073/2005, which includes food safety criteria for fresh poultry meat, minced meat,
meat preparations and products, as well as process hygiene criteria for poultry carcasses. Additional prevalence data from
other food sampling contexts further support these findings. The importance of poultry, in particular chicken meat, as a source
of human infections has also been demonstrated by the multiple rapid outbreak assessments (ROAs) jointly published by EFSA
and ECDC in recent years. One persistent cross-border outbreak of S.Virchow ST16 involved five EU/EEA countries, the United
Kingdom and the United States. Epidemiological and analytical investigations identified kebab meat products containing con-
taminated chicken meat as the likely vehicles of infection (ECDC and EFSA, 2023b). Similarly, the multi-country outbreak due
to S. Enteritidis ST11, already mentioned, was primarily linked to chicken meat consumption, with chicken kebabs identified as
the most plausible vehicle of the human infections (ECDC and EFSA, 2023e). More recently, EFSA and ECDC published an ROA
describing an ongoing multi-country outbreak linked to S. Mbandaka ST413, which has persisted in the EU/EEA and the UK for
over 2years. Initially, ready-to-eat chicken products and fresh chicken meat were identified as probable vehicles of infection.
However, subsequent investigations pointed to frozen steam-cooked chicken breast as the likely vehicle of infection. Despite
control measures being implemented, new cases have continued to emerge, suggesting that other undetected routes of ex-
posure remain, which require further investigation (ECDC and EFSA, 2024a).

For Salmonella, surveillance approaches beginning at the primary production level and extending throughout the entire
food chain are synergistic. They represent a unique collaboration between FBOp and CAs in control and surveillance efforts, un-
like for any other zoonotic agents listed in Directive 2003/99/EC (Cota et al., 2024). The key distinction between Salmonella and
other zoonoses lies in the implementation of NCPs at primary production level; these programmes are mandatory and harmon-
ised across MSs and have been in place in poultry populations for more than a decade. While EU legislation sets a framework
for NCPs, MSs have some flexibility to adapt their implementation according to their specific epidemiological situation. As part
of corrective measures, NCPs typically include a range of actions, such as enhanced surveillance through targeted sampling
protocols, vaccination of breeders and laying hens against target serovars (although this is not mandatory in all MSs), rigorous
biosecurity measures, restrictions on animal movement and the destruction or heat treatment of infected birds and eggs. In the
event of detecting targeted Salmonella serotypes in a poultry flock, additional actions such as testing derived meat may also be
enforced. Lastly, effective cleaning and disinfection protocols at farm level are implemented (Tzani et al., 2021).

In the context of NCPs, an assessment of Salmonella flock prevalence trends revealed a significant decrease in target
Salmonella serovars for G. gallus (all populations) from the NCP implementation period (2010-2013) to the present. However,
over the last 5 years, no significant variations in target serovar prevalence were identified in any poultry population. A further
descriptive analysis of NCP data was carried out to evaluate the successful achievement of final Salmonella targets by MSs
across different poultry populations throughout the entire NCP implementation period, ranging from 11years for turkeys
to 14years for breeding G. gallus. This assessment revealed that, in recent years, a notable number of MSs did not reach the
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target in some poultry populations compared to the early years of NCP implementation. This trend was more evident in lay-
ing hens. Focusing on 2023 data, the number of MSs meeting the targets for all poultry populations was 15, whereas in 2022
this number was 19. In laying hens, in 2023, seven MSs (about one in four) did not meet the target. These findings suggest that,
despite many years of NCP implementation, weaknesses remain in controlling Salmonella at the primary production level,
including in the management of target Salmonella serovar-positive flocks. One possible factor that might have contributed
to the increase in positive flocks is the practice of confirmatory sampling, which involves re-sampling and re-testing flocks
identified as positive for target Salmonella before taking corrective action. While this practice is not routinely permitted, it is
frequently applied in some MSs (personal communication, EURL-Salmonella Workshop 2024, available online here), and can
lead to positive flocks remaining in production, increasing the risk of Salmonella spread (EFSA BIOHAZ Panel, 2019).

Nonetheless, from a One Health perspective, it is important to acknowledge that some studies conducted in different
MSs using various scientific methodologies have demonstrated the positive impact of NCP implementation on reducing
human salmonellosis. This was particularly evident during the early years of NCP application (Poirier et al., 2008; Wegener
et al,, 2003), but positive effects have also been observed more recently (Tzani et al., 2021).
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The summary data which make up this chapter, as well as additional information on related projects and internet
sources, are published for this report on the EFSA Knowledge Junction at Zenodo here. Summary statistics on
human surveillance data with downloadable files are retrievable using the ECDC Surveillance Atlas of Infectious
Diseases available here.

For additional information about Listeria monocytogenes and for the consultation of data collected, the following
interactive tools are available:

Listeria monocytogenes

Listeria monocytogenes ‘
«ffl DASHBOARD

LLISTORY MAP

3.1 | Keyfacts

» In 2023, 27 Member States reported 2952 confirmed invasive human cases of Listeria monocytogenes, corresponding to a
European Union notification rate of 0.66 cases per 100,000 population. This was an increase of 5.8% compared with the
rate in 2022 (0.63 cases per 100,000 population) and the highest rate and number of cases reported since 2007.

» The overall trend for L. monocytogenes infections showed a statistically significant increase over the 2019-2023 period.

A total of 186,997 sampling units from different ‘ready-to-eat’ food categories, collected at the distribution or manufac-
turing stages, were reported by 25 Member States. In 2023, a major decrease in sample submissions was noted, primarily
due to the absence of data from Poland, which had previously been a major contributor.

« At distribution, the proportions of single samples testing positive for L. monocytogenes, based on enumeration tests
conducted by competent authorities as part of verification of the food safety criteria listed in Commission Regulation
(EC) No 2073/2005 on microbiological criteria, were either zero or remained rare (< 0.1%) to very low (0.1%-1.0%) in 6 out
of 10 targeted ‘ready-to-eat’ food categories. The highest proportion of positive samples (14.8%) was found in ‘products
of meat origin, fermented sausage'. For ‘hard cheeses’, ‘products of meat origin other than fermented sausages’ and ‘fish’,
the proportions of positive samples were relatively low (1.8%, 1.4% and 1.1%, respectively). Statistics on positive samples
indicated further that the proportion of samples exceeding 100 CFU/g was either zero or consistently rare to very low
across all ‘ready-to-eat’ food categories. The highest proportion, 0.78%, was reported for ‘products of meat origin, fer-
mented sausages’.

« At manufacturing, in the context of Commission Regulation (EC) No 2073/2005, the proportions of single samples testing
positive for L. monocytogenes, based on detection tests conducted by competent authorities, were either zero or re-
mained rare (< 0.1%) to very low (0.1%-1.0%) in 4 out of 8 targeted ‘ready-to-eat’ food categories. The highest proportion
of positive samples (2.8%) was found in ‘other products’. For ‘fishery products’, ‘fish’ and ‘soft and semi-soft cheeses’, the
proportions of positive samples were low (1.8%, 1.4% and 1.3%, respectively). These proportions were higher at the man-
ufacturing stage than at the distribution level across all targeted ‘ready-to-eat’ food categories, except for ‘products of
meat origin other than fermented sausages’, where the proportion was lower (0.9%) compared to the distribution stage
(1.4%). No L. monocytogenes was detected in ‘milk’, at any stage.

« In the context of other monitoring activities, the occurrence of L. monocytogenes gives an indication of the reason-
ably foreseeable contamination rate in these ‘ready-to-eat’ food categories. Results varied according to the ‘ready-to-
eat’ food category, the sampling stage, the number of tested samples and the number of reporting countries. In the
framework of objective sampling, all samplers and sampling units included, overall occurrences remained generally rare
(<0.1%) to low (1%-10%) in these categories. The overall highest values (from 2% to 10%) were observed for ‘fish and
fishery products’, ‘meat products from bovines or pigs’, ‘fruits and vegetables’ and ‘cheeses from raw or low heat- treated
milk’.

» At primary production, the percentage of positive units was very low in pigs (0.26%) and low in small ruminants (sheep
and goats) and cattle (4.2% and 1.5%, respectively). The low number of Member States reporting data reflects the ab-
sence of minimum legal requirements for harmonised sampling and reporting at primary production.

3.2 | Surveillance and monitoring of Listeria monocytogenes in the EU
3.21 | Humans

Surveillance of listeriosis in humans in the EU focuses on invasive forms of L. monocytogenes infection, mostly manifesting
as septicaemia, influenza-like symptoms, meningitis or spontaneous abortion.

Surveillance of listeriosis is mandatory in all MSs, except in one country (Belgium). The EU case definition was used by 25
countries. One country (Germany) reported using other case definitions, and another (France) did not specify which case
definition was used.


https://doi.org/10.5281/zenodo.13987015
https://atlas.ecdc.europa.eu/public/index.aspx
https://www.efsa.europa.eu/en/microstrategy/listeria-dashboard
https://storymaps.arcgis.com/stories/629e6627e6c64111bfd5b9257473c74a
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All countries have comprehensive surveillance systems. The surveillance systems for listeriosis cover the whole popula-
tion in all MSs, except in two (Belgium and Spain). The estimated coverage of the surveillance system was 80% in Belgium
and 97% in Spain for 2021-2023. These estimated proportions of population coverage were used in the calculation of notifi-
cation rates for these two countries. No estimated population coverage was provided for Spain prior to 2021, so notification
rates were not calculated. In 2020, Spain did not receive data from all regions that usually report, so the case numbers may
therefore not be complete. Bulgaria and Croatia reported aggregated data, while the other 25 countries reported case-
based data.

3.2.2 | Food, animals and feed

Monitoring of L. monocytogenes is carried out along the food chain, at primary production, manufacturing and distribution.
The public health risk associated with RTE foods depends mainly on the effectiveness of control measures implemented
by food business operators (FBOps), including:

» Good Agricultural Practices (GAP) at primary production

» Good Manufacturing Practices (GMP) and Hazard Analysis and Critical Control Point (HACCP) programmes at manufac-
turing and distribution

« Microbiological criteria for RTE foods, as defined in Commission Regulation (EC) No 2073/2005.

Listeria monocytogenes data in the context of Commission Regulation (EC) No 2073/2005

Official sampling is scheduled by national CAs to verify whether FBOps correctly implement the legal framework of their
own-check programmes. Official control samples are thus part of the verification of L. monocytogenes food safety criteria
(FSC). Data provided to EFSA within this context enable a descriptive summary of contamination levels, especially of RTE
foods, at the EU level.

Listeria monocytogenes monitoring data for food, animals and feed

All the food testing data was provided through Member State reporting obligations under Directive 2003/99/EC. The ra-
tionale for surveillance and monitoring of L. monocytogenes in animals, feed and food at the different stages along the food
chain and the number of samples provided to EFSA are shown in Figure 8. Most of the reported data in animals and feed
are generated by non-harmonised monitoring schemes across MSs, and for which mandatory reporting requirements are
not in place. Data on the occurrence of L. monocytogenes in feed are only collected as part of clinical investigations in farm
animals. Hence, monitoring data on L. monocytogenes in animal feed are rarely available.

3.3 | Data analyses
3.31 | Dataon RTE foods in the context of Commission Regulation (EC) No 2073/2005

These data are based on single samples collected by CAs as part of verification of L. monocytogenes FSC listed in Commission
Regulation (EC) No 2073/2005, which are to be complied by FBOps. These FSC are specified by RTE food category, and by
sampling stage, and are underpinned by the results of either detection or enumeration analytical methods (Table 29).
These data were extracted from the database using the criteria ‘official sampling’ for the sampler, ‘single units’ for the sam-
pling unit and ‘objective sampling’ for the sampling strategy (Table 32).

TABLE 29 Listeria monocytogenes FSC as described in Commission Regulation (EC) No 2073/2005 for the different RTE categories across the food
chain, 2023.

Other RTE foods
Unable to support
RTE foods intended for infants and RTE Able to support growth of L. growth of L.
Sampling stage foods for special medical purposes monocytogenes monocytogenes
Manufacturing® NA Based on detection method: L. NA

monocytogenes not detected in 25 g of
sample (n=5,c= O)b

Distribution® Based on detection method: L. Based on enumeration method: limit of 100 Based on enumeration
monocytogenes not detected in 25 g of CFU/g (n=5, c=0)¢ method: limit of 100
sample (=10, c=0) CFU/g (n=5,c=0)
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TABLE 29 (Continued)

Abbreviations: NA, not applicable; RTE, ready-to-eat.

“Before the food has left the immediate control of the food business operator that has produced it.

Pn=number of units comprising the sample (number of sample units per food batch that are required for testing); c=maximum allowable number of sample units
yielding unsatisfactory test results. In a two-class attributes sampling plan defined by n=10, c=0 and a microbiological limit of ‘not detected in 25 g/, in order for the food
batch to be considered acceptable, L. monocytogenes must not be detected in qualitative (detection) analyses of 25 g food test portions obtained from each one of 10
sample units taken from the batch. If even one of the sample units from the batch is found to contain L. monocytogenes (detected in 25 g), then the entire batch is deemed
unacceptable. This criterion applies to products before they have left the immediate control of the producing food business operator, when the operator is not able to
demonstrate, to the satisfaction of the CA, that the product will not exceed the limit of 100 CFU/g throughout the shelf-life.

“Products placed on the market during their shelf-life.

%This criterion applies if the manufacturer is able to demonstrate, to the satisfaction of the CA, that the product will not exceed the limit of 100 CFU/g throughout the
shelf-life. The operator may fix intermediate limits during the process that should be low enough to guarantee that the limit of 100 CFU/g is not exceeded at the end of
the shelf-life.

Data reported by MSs were classified into the different categories of RTE food/sampling stages based on the assump-
tions described in the EU Summary zoonoses and food-borne outbreaks report of 2016 (EFSA and ECDC, 2017). Briefly,
these assumptions are: all sampling units that were collected from ‘cutting plants’ and ‘processing plants’ were considered
units collected at the manufacturing stage, while sampling units that were obtained from ‘catering’, ‘hospital or medical
care facility’, ‘retail’, ‘wholesale’, ‘restaurant or cafe or pub or bar or hotel or catering service', ‘border inspection activities’,
‘packing centre' and ‘automatic distribution system for raw milk’ were considered units collected at distribution. When
the stage was ‘not available' or ‘unspecified’, data were also considered part of the distribution stage. Other assumptions
concerning the RTE categories are presented in the footnotes of Table 32.

3.3.2 | Monitoring data assessing Listeria monocytogenes occurrence in RTE foods

The overall occurrence of L. monocytogenes in different RTE food categories, regardless of the stage, was assessed from
detection results reported by MSs. All levels of sampling unit (single and batches), sampling stages, sampler and sampling
contexts (‘surveillance’, ‘monitoring’ and ‘surveillance based on Regulation (EC) No 2073/2005’) were considered. Only data
obtained from the sampling strategies ‘objective sampling’ and ‘census sampling’ were used, excluding data reported
from ‘convenient sampling’, ‘suspect sampling’, ‘selective sampling’ and ‘other’ contexts.

Since data were mostly reported by a limited number of MSs and are of a heterogeneous nature, results may not be
representative of the EU level nor directly comparable across years.

3.3.3 | Monitoring data for Listeria monocytogenes in animals and feed

For animals and feed, all sampling strategies were included, even data reported for ‘suspect sampling’ and ‘selective
sampling’.

3.4 | Results
341 | Overview of key statistics, EU, 2019-2023

Table 30 summarises EU-level statistics on human listeriosis and on sampling units from RTE foods tested for L. monocy-
togenes during the period 2019-2023. Food data of interest reported were classified into the major categories and aggre-
gated by year to obtain an annual overview of the volume of data submitted. More detailed descriptions of these statistics
are provided in the below subsections and in the chapter on food-borne outbreaks.

Compared to 2022, there was a general decrease in the number of reported sampling units across all major RTE food
categories - ‘meat and meat products’, ‘milk and milk products', and ‘fish and fishery products' — except for ‘food intended
for infants or special medical purposes'. This decrease can be attributed, on the one hand, to the absence of data from
some Member States, particularly Poland, which in 2022 accounted for over 30% of the reported data in each category.
On the other hand, notable reductions in reported sampling units were observed for Italy in the ‘fish and fishery products'
category (2244 units in 2022 vs. 921 in 2023), and for Czechia in the ‘meat and meat products' category (5132 units in 2022
vs. 4145 in 2023).
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TABLE 30 Summary of Listeria monocytogenes statistics relating to invasive human infections and major RTE food categories, EU, 2019-2023.

2023 2022 2021 2020 2019 Data source

Humans
Total number of confirmed cases 2952 2778 2365 1887 2621 ECDC
Total number of confirmed 0.66 0.63 0.53 0.43 0.46 ECDC

cases/100,000 population

(notification rates)
Number of reporting MSs 27 27 27 27 28 ECDC
Infection acquired in the EU 2031 1777 1546 1286 1816 ECDC
Infection acquired outside the EU 8 12 5 5 14 ECDC
Unknown travel status or 913 989 814 596 791 ECDC

unknown country of infection
Number of outbreak-related cases 133 296 106 123 349 EFSA
Total number of outbreaks 19 35 24 17 21 EFSA

Sampled major RTE food categories®

Meat and meat products

Number of sampling units 63,013 135,143 107,198 40,291 65,034 EFSA
Number of reporting MSs 23 24 23 22 22 EFSA
Fish and fishery products

Number of sampling units 13,876 25,009 29,783 11,212 13,366 EFSA
Number of reporting MSs 22 24 24 23 22 EFSA
Milk and milk products

Number of sampling units 60,199 97157 66,633 49,132 62,016 EFSA
Number of reporting MSs 24 24 23 23 23 EFSA
Products intended for infants or special medical purposes

Number of sampling units 4079 2672 2764 2394 2346 EFSA
Number of reporting MSs 19 19 19 19 19 EFSA
Other products

Number of sampling units 104,743 120,432 94,693 81,487 80,149 EFSA
Number of reporting MSs 25 25 23 24 24 EFSA

Abbreviations: ECDC, European Centre for Disease Prevention and Control; EFSA, European Food Safety Authority; MSs, Member States; RTE, ready-to-eat.
?Number of sampling units tested by detection or enumeration method.

Figure 8 shows that in 2023, 25 MSs reported a total of 186,997 sampling units tested for L. monocytogenes across various
RTE food categories at the manufacturing and distribution stages. Compared with 2022, there was a slight decrease in the
number of reporting MSs (26 in 2022) and a 40% reduction in the number of sampling units tested at these stages (312,849
samples in 2022). As mentioned above, this decrease was primarily due to the absence of data from Poland, which contrib-
uted 36% 