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Abstract

This report of the European Food Safety Authority and the European Centre for Disease Prevention
and Control presents the results of zoonoses monitoring activities carried out in 2017 in 37 European
countries (28 Member States (MS) and nine non-MS). Campylobacteriosis was the commonest reported
zoonosis and its EU trend for confirmed human cases increasing since 2008 stabilised during
2013-2017. The decreasing EU trend for confirmed human salmonellosis cases since 2008 ended
during 2013-2017, and the proportion of human Salmonella Enteritidis cases increased, mostly due to
one MS starting to report serotype data. Sixteen MS met all Salmonella reduction targets for poultry,
whereas 12 MS failed meeting at least one. The EU flock prevalence of target Salmonella serovars in
breeding hens, laying hens, broilers and fattening turkeys decreased or remained stable compared to
2016, and slightly increased in breeding turkeys. Salmonella results on pig carcases and target
Salmonella serovar results for poultry from competent authorities tended to be generally higher
compared to those from food business operators. The notification rate of human listeriosis further
increased in 2017, despite Listeria seldom exceeding the EU food safety limit in ready-to-eat food. The
decreasing EU trend for confirmed yersiniosis cases since 2008 stabilised during 2013-2017. The
number of confirmed shiga toxin-producing Escherichia coli (STEC) infections in humans was stable.
A total of 5,079 food-borne (including waterborne) outbreaks were reported. Salmonella was the
commonest detected agent with S. Enteritidis causing one out of seven outbreaks, followed by other
bacteria, bacterial toxins and viruses. The agent was unknown in 37.6% of all outbreaks. Sa/monella in
eggs and Salmonella in meat and meat products were the highest risk agent/food pairs. The report
further summarises trends and sources for bovine tuberculosis, Brucella, Trichinella, Echinococcus,
Toxoplasma, rabies, Coxiella burnetii (Q fever), West Nile virus and tularaemia.
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Introduction

Legal basis of the EU-coordinated zoonoses monitoring

The EU system for monitoring and collection of information on zoonoses is based on the Zoonoses
Directive 2003/99/EC!, which obliges European Union (EU) Member States (MS) to collect relevant
and, when applicable, comparable data on zoonoses, zoonotic agents, antimicrobial resistance and
food-borne outbreaks. In addition, MS shall assess 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 covering the data collected. The European Commission 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 European Commission entrusted
EFSA with the task of setting up an electronic reporting system and database for monitoring of
zoonoses (EFSA mandate No. 2004-0178).

The data collection on human diseases from MS is conducted in accordance with Decision 1082/2013/EU?
on serious cross-border threats to health. This Decision replaced Decision 2119/98/EC on setting up a
network for the epidemiological surveillance and control of communicable diseases in the EU in October
2013. 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 2012/506/EU*. ECDC has
provided data on zoonotic infections in humans, as well as their analyses, 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

According to Annex I of the Zoonoses Directive 2003/99/EC data on animals, food and feed must be
reported on a mandatory basis (list A of Annex I of the Zoonoses Directive) for the following 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 MS, data must be reported on the following agents and
zoonoses (list B of Annex I of the Zoonoses Directive): (i) viral zoonoses: calicivirus, hepatitis A virus,
influenza virus, rabies, viruses transmitted by arthropods; (ii) bacterial zoonoses: borreliosis and their
agents, botulism and their agents, leptospirosis and their agents, psittacosis and their agents,
tuberculosis other than in M. bovis, vibriosis and their agents, yersiniosis and their agents; (iii) parasitic
zoonoses: anisakiasis and their agents, cryptosporidiosis and agents thereof, cysticercosis and agents
thereof, toxoplasmosis and their agents; and (iv) other zoonoses and zoonotic agents such as
Francisella, Cysticercus and Sarcocystis). Furthermore, MS provide 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.

According to Article 9 of the Zoonoses Regulation, the MS shall assess trends and sources of
zoonoses, zoonotic agents and antimicrobial resistance in their territory and each MS shall send to the
European Commission every year by the end of May a report on trends and sources of zoonoses,
zoonotic agents and antimicrobial resistance, covering the data collected pursuant to Articles 4, 7 and
8 during the previous year. Reports, and any summaries of them, shall be made publicly available.

The general rules on monitoring of zoonoses and zoonotic agents in animals, food and feed are laid
down in Article 4 of Chapter II of the Zoonoses Directive 2003/99/EC. Specific rules for the
coordinated monitoring programmes, the food business operators (FBOp), antimicrobial resistance in
animals, food and feed are laid down in Articles 5, 6 and 7 of Chapter II of the Zoonoses Directive
2003/99/EC, respectively. The minimum characteristics to be reported are described in Parts A to D of
Annex IV of the Zoonoses Directive 2003/99/EC and in Part E for the food-borne outbreaks.

! 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 December
2003, p. 31-40.

2 EFSA Registry of Questions: http://raw-app.efsa.eu.int:8080/raw-war/wicket/page?2

3 Decision 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 November 2013, p. 1-15.

4 Commission Decision 2012/506/EU amending Decision 2002/253/EC laying down case definitions for reporting communicable
diseases to the European Union network under Decision No. 2119/98/EC of the European Parliament and of the Council. OJ L
262, 27 September 2012, p. 1-57.
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Terms of reference

In accordance with Article 9 of Directive 2003/99/EC, EFSA shall examine the submitted national
reports and data of the EU MS 2017 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.

The 2017 data on antimicrobial resistance in zoonotic agents submitted and validated by the MS
are published in a separate EU Summary Report.

General description of methods

Data sources

This EU Summary Report 2017 on zoonoses, zoonotic agents and food-borne outbreaks (FBOs) was
prepared by EFSA in collaboration with the ECDC. Member States (MS), other reporting countries, the
European Commission, 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 report.

The efforts made by MS, the reporting non-MS and the European Commission in the reporting of
zoonoses data and in the preparation of this report are gratefully acknowledged.

The present EU Summary Report on zoonoses and FBOs focuses on the most relevant information
on zoonoses and FBOs within the EU in 2017. If substantial changes compared with the previous year
were observed, they have been reported.

Human 2017 data collection

The human data analyses in the EU Summary Report for 2017 were prepared by the Food- and
Waterborne Diseases (FWD) and Zoonoses programme (brucellosis, campylobacteriosis, congenital
toxoplasmosis, echinococcosis, listeriosis salmonellosis, STEC infection, trichinellosis, yersiniosis),
Emerging and Vector-borne Diseases (EVD) Programme (Q-fever, rabies, tularaemia, West Nile virus
infection) and Tuberculosis (TB) programme (TB due to M. bovis) at the ECDC. Data were based on
the data submitted via The European Surveillance System (TESSy), hosted at ECDC. Please note, as
explained above, that the numbers presented in the report may differ from national reports owing to
differences in case definitions used at EU and national level or to different dates of data submission
and extraction. The latter may also result in some divergence in case numbers presented in different
ECDC reports.

TESSy is a software platform that has been operational since April 2008 and in which data on
52 diseases and special health issues are collected. Both aggregated and case-based data were
reported to TESSy. Although aggregated data did not include individual case-based information, both
reporting formats were included where possible to calculate number of cases, country-specific
notification rates and trends in diseases. Human data used in the report were extracted from TESSy as
of 20 August 2018 for FWD), as of 10 September 2018 for EVD, and as of 5 October 2018 for TB due
to M. bovis. The denominators used for the calculation of the notification rates were the human
population data from Eurostat 1 January 2018 update.

Data on human zoonoses cases were received from 28 MS and also from two non-MS: Iceland and
Norway. Switzerland sent its data on human cases directly to EFSA. The human data for Switzerland
include data from Liechtenstein.

The data should be interpreted with caution and take into account data quality issues and
differences between MS surveillance systems. The reader should refrain from making direct
comparisons between countries without taking into account the limitations in the data, which may
differ between countries depending on the characteristics of their surveillance systems.

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

For the year 2017, 28 MS and 4 non-Member State (non-MS) European Free Trade Association
(EFTA) countries (Iceland, Norway, Lichtenstein, Switzerland) submitted data and national zoonoses
reports on monitoring results in food, animals, feed and FBOs. In addition, data and reports were
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submitted by the four non-MS: Iceland, Norway, Switzerland and Liechtenstein.® For some food, animal
and feed matrices and FBOs, EFSA received data and reports from preaccession countries Albania,
Bosnia and Herzegovina, the Former Yugoslav Republic of Macedonia, Montenegro and Serbia. Data
were submitted electronically to the EFSA zoonoses database, through EFSA’s Data Collection
Framework (DCF). MS could also update data from previous years, before 2017.

The deadline for data submission was 31 May 2018. Two data validation procedures were
implemented, by 15 June 2018 and by 13 July 2018. Validated data on food, animals and feed used in
the report were extracted from the EFSA zoonoses database on 25 July 2018.

The draft EU Summary Report was sent to MS for consultation on 17 October 2018 and comments
were collected by 31 October 2018. The utmost effort was made to incorporate comments and data
amendments within the available time frame. The report was finalised by 16 November 2018 and
published online by EFSA and ECDC on 12 December 2018.

The detailed description of the terms used in the report is available in the EFSA's manuals for
reporting on zoonoses (EFSA, 2018a,b,c,d).

The national zoonoses reports submitted in accordance with Directive 2003/99/EC are published on
the EFSA website together with the EU Summary Report. They are available online at http://www.efsa.
europa.eu/en/biological-hazards-data/reports.

Data analysis

General principles and presentation

The current summary report for the year 2017 presents a harmonised structure for each chapter,
including an abstract with the major findings. In addition, a section explaining the monitoring and
surveillance in the EU for the specific disease or for FBOs is summarised. A results section summarises
the major findings of 2017 as regards trends and sources. A summary table displaying the data of the
last 5 years (2013-2017) for human cases and for major animal and food matrices is presented. Each
chapter contains also a discussion and ends with a list of related projects and links with useful
information for the specific disease.

As mentioned, for each specific chapter, an overview table presenting all the MS that reported data
during 2013-2017 is made available, with key summary statistics. However, for the summary tables,
unless stated otherwise, data from industry own-control programmes and hazard analysis and critical
control point (HACCP) sampling as well as data from suspect sampling, selective sampling and
outbreak or clinical investigations are excluded. If MS reported only regional data without reporting
statistics at the national level, these were not extracted in the summary tables.

Statistical trend analyses were carried out to evaluate the significance of temporal variations in the
EU and the specifications of these analyses are explained in each separate chapter. For the human
cases trend analyses were covered by data from the EU/European Economic Area (EEA). Also in
humans, the implemented general-use statistical tests must be viewed as hypotheses-generating, not
as confirmatory tests. Analyses other than trend analyses in humans are performed for confirmed and
EU cases only (and EEA cases were not included).

Spatial trends in food and animals were visualised using the R software (www.r-project.org);
packages ggplot2, lattice and tmap as well as ArcGIS from the Economic and Social Research Institute
(ESRI). Choropleth maps with graduated colours over a continuous scale of values were used to map
the proportion of positive sample units across the EU and other reporting countries.

The Appendix lists all data summarised in tables and figures for the production of this report, for
humans, foods, animals, feed and FBOs.

5> Based on the customs union treaty of the Principality of Liechtenstein with Switzerland, Liechtenstein is part of the Swiss
customs territory. Due to the tight connection between the veterinary authorities of Liechtenstein and Switzerland as well as
Liechtenstein’s integration into the Swiss system in the veterinary field, in principle, all legislation, rules and data on contagious
diseases are identical for both Switzerland and Liechtenstein. If not mentioned otherwise, the Swiss data include also the data
from Liechtenstein.
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Comparability and quality of the data

Humans

For data on human infections, please note that the numbers presented in this report may differ
from national zoonoses reports due to differences in case definitions used at EU and national level or
because of different dates of data submission and extraction. Results are generally not directly
comparable between MS and sometimes not even between different years in one country.

Food, animals, feed and food-borne outbreaks

For data on food, animals and feed please note that the numbers presented in this report may
differ from national zoonoses reports due to different dates of data submission and extraction.

The data obtained in the EFSA DCF can vary according the level of data quality and harmonisation.
Therefore, the type of data analyses suggested by EFSA strongly depends on this level of
harmonisation and can either be a descriptive summary, or trend watching or a full trend analysis of
the monitoring data. To make this clear for the reader, EFSA consistently proposed a type of analysis
according to Table 1 and adopted from Boelaert et al. (2016). The table shows that the data can be
divided into three main categories according to the sampling stage, the matrices collected and the
zoonotic agent monitored.

Table 1: Categorisation of data used in EUSR 2017 (adapted from Boelaert et al., 2016)

Type/comparability

Category  Type of analyses Examples

between MS
I Descriptive summaries Programmed harmonised Salmonella national control
at national level and EU monitoring or surveillance programmes in poultry; bovine
level tuberculosis; bovine and small
Comparable between MS; ruminant brucellosis; Trichinella in
EU trend watching results at EU level are pigs at slaughterhouse; Echinococcus
(trend monitoring) interpretable granulosus at slaughterhouse
Spatial and temporal
trends analyses at the
EU level
II Descriptive summaries Not fully harmonised Food-borne outbreak data.
at national level and EU monitoring or surveillance Monitoring of compliance with process
level hygiene and food safety criteria for L.
Not fully comparable between monocytogenes, Salmonella and E.
EU trend watching MS; caution needed when coli according Reg. No. 2073/2005.
(trend monitoring) interpreting results at the EU  Monitoring of Rabies
level
No trend analysis at the
EU level
II1 Descriptive summaries Non-harmonised monitoring  Campylobacter; Yersinia; Q-fever;
at national level and EU or surveillance data with no  Francisella tularensis; West Nile virus;
level (harmonised) reporting Taenia spp.; other zoonoses;
requirements Toxoplasma

No EU trend watching

(trend monitoring) Not comparable between MS;
extreme caution needed when

No trend analysis at the interpreting results at the EU

EU level level

Summary human zoonoses data, EU, 2017

The numbers of confirmed human cases of 14 zoonoses presented in this report are summarised in
Figure 1. In 2017, campylobacteriosis was the most commonly reported zoonosis as it has been since
2005, representing alone almost 70% of all the reported cases. Campylobacteriosis was followed by
other bacterial diseases; salmonellosis, yersiniosis and STEC infections in being the most frequently
reported. Severity of the diseases was analysed based on hospitalisation and outcome of the reported
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cases (Table 2). Based on data on severity, listeriosis was the most severe zoonoses with the highest
hospitalisation and mortality rate followed by West Nile fever infection. Almost all confirmed cases with
data available on hospitalisation for these two diseases were hospitalised. One out of every seven and
one out of nine confirmed listeriosis and West Nile fever cases, respectively, with known data were

fatal.
Campylobacteriosis (N =246,158)
Salmonellosis (N =91,662)
Yersiniosis (N =6,823)
STEC infections |l (N = 6,073) Yersiniosis (N =6,823)
STEC infections (N =6,073)
Listeriosis || (N = 2,480)
Listeriosis
Qfever | (N =928) Q fever
(%]
Q
[%2] .
o} Tularaemia | (N = 321) Tularaemia
1]
,8, Echinococcosis
Echinococcosis | (N = 827)
Brucellosis
Brucellosis | (N =378 West Nile fever
. TB caused by M. bovis
West Nile fever | (N =212)"
Trichinellosis
TB caused by M. bovis | (N = 185) Congenital toxoplasmosis (N=40)2
Trichinellosis | (N =168) Rabies
0 1 2 3
ital t | i =40)2 e .
Congenital toxoplasmosis il (N=40) Notification rate per 100,000 population?
Rabies |(N=1)
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Notification rate per 100,000 population2

Note: Total number of confirmed cases is indicated in parenthesis at the end of each bar.
Exception: West Nile fever where total number of cases were used.
2Exception: congenital toxoplasmosis notification rate per 100,000 live births.

Figure 1: Reported numbers and notification rates of confirmed human zoonoses in the EU, 2017
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Table 2: Reported hospitalisation and case fatalities due to zoonoses in confirmed human cases in the EU, 2017
Number of confirmed® Hospitalisation Deaths
Disease Human Status  Number of  Reported Proportion ~ Outcome Number of Reported Case
cases available repoitbl)ng hospitalised hospitalised available repon;tbl)ng Deaths Fatality

(%) MS cases (%) (%) MS (%)
Campylobacteriosis 246,158 27.6 17 20,810 30.5 72.8 16 45 0.04
Salmonellosis 91,662 43.1 14 16,796 42.5 67.8 17 156 0.25
Yersiniosis 6,823 27.1 14 616 33.4 65.5 15 3 0.07
STEC infections 6,073 41.0 18 933 37.5 66.1 21 20 0.50
Listeriosis 2,480 40.4 16 988 98.6 65.8 18 225 13.8
Q-fever 928 NA®© NA NA NA 56.0 10 7 1.35
Echinococcosis 827 31.2 14 140 54.3 30.1 14 1 0.40
Brucellosis 378 45.8 10 104 60.1 33.9 10 1 0.78
Tularaemia 321 38.3 9 76 61.8 51.1 9 1 0.6
West Nile fever® 212 72.2 8 134 87.6 98.6 9 25 12.0
Trichinellosis 168 44.6 9 56 74.7 40.5 9 0 0.0
Congenital toxoplasmosis 40 57.9 3 18 NA 63.2 3 0 0.0
Rabies 1 NA®© NA NA NA 0.0 0 NA NA

(a): Exception: West Nile fever where total number of cases were included.
(b): Not all countries observed cases for all diseases.
(c): NA: Not applicable as the information is not collected for this disease.
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1. Campylobacter

Tables and figures that are not presented in this section are published as supporting information to this
report and are available in downloadable files at https://doi.org/10.5281/zenodo.1475841

1.1. Abstract

In 2017, Campylobacter was the most commonly reported gastrointestinal bacterial pathogen in
humans in the EU and has been so since 2005. The number of reported confirmed cases of human
campylobacteriosis was 246,158 with an EU notification rate of 64.8 per 100,000 population. This
represents a slight decrease compared with 2016. There was a significantly increasing trend over the
period 2008-2017; however, in the last 5 years (2013-2017), the EU/EEA trend has not shown any
statistically significant increase or decrease. Half of the MS reported significantly increasing trends in
the long term (2008-2017) and one-third in the short term (2013-2017). Despite the high number of
human campylobacteriosis cases, their severity in reported case fatality was low (0.04%), even though
this was the third most common cause of mortality among the pathogens considered.

From food and animals, about two-thirds of MS reported Campylobacter monitoring data for the
year 2017. Eighteen and 10 MS reported monitoring results of Campylobacter in fresh meat from
broilers and turkeys, respectively. In fresh meat, the occurrence of Campylobacter is still high ranging
from 37.4% to 31.5% in broilers and turkeys, respectively. Up to nine MS reported on Campylobacter
in milk and milk products (including cheeses) with an occurrence lower than 2%. For the year 2017,
one MS, Spain, reported on Campylobacter contamination levels from chilled broiler carcasses and 66
(44%) out of 150 tested carcasses were carrying more than 1,000 colony forming units per gram
(CFU/g) of Campylobacter. Few MS reported 2017 monitoring data on Campylobacter in animals and
most samples originated from broilers (6 MS, 12.3% positive units). None of the MS reported
monitoring data from turkeys. The highest proportion positive sampled units (29.3%) was reported in
cats and dogs from 7 MS followed by pigs (17.6%) by 10 MS. In addition to the low volumes of food
and animal monitoring data reported from investigations on Campylobacter, the sampling and
reporting rules are not harmonised, so precluding trend analyses and trend watching. Together these
deficiencies prevent inferences being made, beyond the sample statistics, on trends or sources of
Campylobacter in foods or animals.

1.2. Surveillance and monitoring of Campylobacter in the EU

1.2.1. Humans

The notification of campylobacteriosis is mandatory in most EU MS, Iceland, Norway and
Switzerland, except for six EU MS, where notification is based on a voluntary system (Belgium, France,
Italy, Luxembourg and the Netherlands) or other systems (the United Kingdom). No surveillance
system exists in Greece. The surveillance systems for campylobacteriosis cover the whole population in
all MS except four (France, Italy, the Netherlands and Spain). The coverage of the surveillance system
is estimated to be 20% in France and 52% in the Netherlands. These proportions of populations were
used in the calculation of notification rates for these two MS. No estimate of population coverage in
Italy and Spain was provided, so notification rates were not calculated for these two MS.

In Belgium, full national coverage was established in 2015 and rates before this date are not
displayed. All countries report case-based data except Belgium and Bulgaria, which reported
aggregated data. Both reporting formats were included to calculate numbers of cases, notification
rates and disease trends.

Diagnosis of human infection is generally based on culture from human stool samples and both
culture and non-culture methods (polymerase chain reaction (PCR)) are used for confirmation.
Biochemical tests or molecular methods are used for species determination of isolates submitted to the
National Reference Laboratory.
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1.2.2. Food and animals

Monitoring data on Campylobacter from food and animals and submitted to EFSA (according to
Chapter II (‘monitoring of zoonoses and zoonotic agents’) of the Zoonoses Directive 2003/99/EC) are
collected without harmonised design. These data allow for descriptive summaries at the EU level to be
made. They preclude trend analyses and trend watching at the EU level (Table 3).

In 2017, data on food reported to EFSA by MS and non-MS were mainly derived from official, industry
and private sampling in the context of national monitoring and surveillance and/or organised surveys.
Other monitoring data on poultry meat were collected in 2017 according to the process hygiene criterion
described in Regulation (EC) No. 2017/1495° amending Regulation (EC) No. 2073/2005 and in force
since 1 January 2018. The criterion is relevant for FBOp and a limit of (< 1,000 CFU/q) applies. This new
Regulation aims to keep Campylobacter in broiler carcasses under control and to reduce the number of
human campylobacteriosis cases attributable to the consumption of poultry meat. The reporting of
monitoring data collected by the competent authorities (CA) and verifying the compliance with the new
Campylobacter process hygiene criterion becomes mandatory from 2020 onwards.

Monitoring data from animals provided by MS and non-MS to EFSA are mainly derived from non-
harmonised official, industry and private sampling in the context of national monitoring and surveillance
and/or organised surveys. Other reported samples were from clinical investigations by private veterinarians
and industry (artificial insemination centres).

Detection of Campylobacter in food and animals is generally based on culture. Biochemical,
molecular methods (PCR) and mass spectrometry (such as matrix-assisted laser desorption/ionisation,
time-of-flight mass spectrometry (MALDI-TOF-MS)), are used for confirmation.

Table 3: The surveillance and monitoring of Campylobacter in food and animals according to the
sampling stage, the sampler and the objective of the sampling

Preharvest (animals) Harvest and processing (food) Retail (food)
Sampler and Official sampling by CA. Private Official sampling by CA; industry  Official sampling by CA;
context sampling by veterinarians. sampling by FBOp.Monitoring and  industry sampling by

Monitoring and surveillance; surveillance; surveys; surveillance  FBOp.Monitoring and

surveys; clinical investigations  for process hygiene criteria surveillance; surveys

foreseeing the compliance with
Regulation No. 2017/1495

Samples Detection of Campylobacter Detection and quantification of Detection of Campylobacter
from animal faeces Animal Campylobacter in food-producing  at retail, catering, hospital
faeces, organs, tissues, animals at the slaughterhouse®®,  care facilities and
preputial lavages (artificial and processing and cutting plants = automatic distribution for
insemination centres) consumers (self-service

machines)

Objective Assess the occurrence or Compliance with own checks and  Compliance with own

of the prevalence in animals, livestock, HACCP systems (food checks and HACCP systems

sampling Z0o animals and pets. management system). (food management
Clinical diagnosis or exclusion of Compliance with Regulation system)
campylobacteriosis No. 2017/1495 (process hygiene

criterion)

CA: competent authorities; FBOp: food business operators; HACCP: Hazard Analysis and Critical Control Point;

Commission Regulation (EU) 2017/1495° of 23 August 2017 amending Regulation (EC) No. 2073/2005 as regards Campylobacter

in broiler carcasses.

(a): Sampling of animals at slaughterhouses can also be used to reflect prevalence at preharvest (although sampling is
performed at abattoir level.

1.2.3. Food-borne outbreaks of human campylobacteriosis

The reporting of FBO of human campylobacteriosis is mandatory according the Zoonoses Directive
2003/99/EC. Further details are provided in the chapter on FBO.

& Commission Regulation (EU) 2017/1495 of 23 August 2017 amending Regulation (EC) No. 2073/2005 as regards
Campylobacter in broiler carcases. OJ L 218, 24.8.2017, p. 1-6.
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1.3. Results

1.3.1. Overview of key statistics along the food chain, EU, 2013-2017

Table 4 summarises EU level statistics related to human campylobacteriosis, and to Campylobacter
occurrence and prevalence in foods and animals, respectively, in the EU, during 2013-2017. A more
detailed description of these statistics is in the results section of this chapter and in the chapter on FBO.

Table 4: Summary of Campylobacter statistics related to humans and major food categories in the
EU, 2013-2017

2017 2016 2015 2014 2013 D3t
source

Humans
Total number of confirmed cases 246,158 246,917 232,134 236,818 214,710 ECDC
Total number of confirmed cases/100,000 64.8 66.3 62.9 66.5 61.4  ECDC
population (notification rates)
Number of reporting MS 27 27 27 26 26 ECDC
Infection acquired in the EU 122,242 122,781 142,536 135,822 120,521 ECDC
Infection acquired outside the EU 6,580 5,963 6,430 6,817 6,786  ECDC
Unknown travel status or unknown 117,336 118,173 83,168 94,179 87,403 ECDC
country of infection
Number of outbreak-related cases 1,445 4,655 1,488 2,082 1,836 EFSA
Total number of outbreaks 395 476 399 454 417 EFSA
Food®
Meat and meat products®
Number of sampled units 20,287 18,048 16,134 15,758 21,383 EFSA
Number of reporting MS 21 19 18 20 20 EFSA
Milk and milk products(®
Number of sampled units 2,154 1,896 2,126 2,708 3,324  EFSA
Number of reporting MS 11 10 10 10 10

ECDC: European Centre for Disease Prevention and Control; EFSA: European Food Safety Authority; MS: Member State.

(a): The summary statistics, referring to Member States, were obtained by summing all sampling units (single, batch, slaughter batch),
sampling stage (farm, packing centre, automatic distribution system for raw milk, processing plant, cutting plant, slaughterhouse,
catering, hospital or medical care facility, restaurant or cafe or pub or bar or hotel or catering service, retail, wholesale, unspecified),
sampling strategies (census, convenience sampling, objective sampling, selective sampling, suspected sampling, unspecified) and
sampler (industry sampling, official and industry sampling, official sampling, private sampling, unspecified, not applicable).

(b): Meat/meat products refer to carcasses and fresh meat/RTE, cooked and fermented products.

(c): Milk/milk products refer to raw milk/dairy products including cheeses.

Food data of interest reported were classified into the major categories ‘Meat and meat products’
and 'Milk and milk products’, and aggregated by year over the period 2013-2017 to get an annual
overview of the data submitted. In the summary table, data from suspect and selective sampling and
from industry own-control programmes and HACCP sampling were excluded. The number of sampled
units reported for 2017 for these two major categories as well as the number of reporting MS
increased compared with 2016.

1.3.2. Human campylobacteriosis

For 2017, human campylobacteriosis data were reported by 27 EU MS with 246,158 confirmed
cases, resulting in an EU notification rate of 64.8 cases per 100,000 population (Table 5). This was a
slight decrease compared with 2016 (66.3 cases per 100,000 population).

The highest country-specific notification rates in 2017 were observed, as in previous years, in the
Czech Republic (230.0 cases per 100,000), Slovakia (127.8), Sweden (106.1) and Luxembourg (103.8).
The lowest rates in 2017 were observed in Bulgaria, Cyprus, Latvia, Poland, Portugal and Romania
(< 5.8 per 100,000).

The majority (94.9%) of the campylobacteriosis cases reported with known origin were infected in
the EU (Table 4). The highest proportions of domestic cases (> 94%) were reported in the Czech
Republic, Hungary, Latvia, Malta, Poland, Portugal, Romania and Slovakia. The highest proportions of
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travel-associated cases with known data about importation were reported by the Nordic countries:
Finland (78.5%), Denmark (46.9%), Sweden (41.5%), Iceland (67.4%) and Norway (53.5%). Among
14,258 travel-associated cases with known probable country of infection, more than half (53.9%) of
the cases were linked to travel within the EU, with most of the cases linked to travel to Spain, Greece
and Bulgaria (17.0, 4.1 and 3.9%, respectively). Thailand, Turkey and Morocco were most often
reported as the probable country of infection outside EU (11.0, 4.1 and 3.7%, respectively).

Table 5: Reported human cases of campylobacteriosis and notification rates per 100,000 population
in the EU/EFTA, by country and year, 2013-2017

2017 2016 2015 2014 2013

Confirmed Confirmed Confirmed Confirmed Confirmed

Country National Data Total cases & rates cases & rates cases & rates cases & rates cases & rates

coverage® format® cases
Cases Rate Cases Rate Cases Rate Cases Rate Cases Rate

Austria Y C 7,204 7,204 82.1 7,083 81.5 6,258 73.0 6,514 76.6 5731 67.8
Belgium Y A 8,649 8,649 76.2 10,055 88.9 9,066 80.7 8,098 — 8,148 -
Bulgaria Y A 196 195 2.7 202 2.8 227 3.2 144 2.0 124 17
Croatia Y C 1,694 1,686 40.6 1,524 36.4 1,393 33.0 1,647 38.8 0 00
Cyprus Y C 20 20 23 21 25 29 34 40 47 56 6.5
Czech Y C 24,508 24,326 230.0 24,084 228.2 20,960 198.9 20,750 197.4 18,267 173.7
Republic

Denmark Y C 4,255 4,255 74.0 4712 82.6 4327 765 3,773 67.0 3,772 67.3
Estonia Y C 347 285 21.7 298 22.6 318 24.2 285 21.7 382 28.9
Finland Y C 4,289 4,289 77.9 4,637 84.5 4,588 83.8 4,889 89.7 4,066 74.9
France® N C 6,579 6,579 49.1 6,698 50.2 6,074 45.7 5,958 45.2 5,198 39.6
Germany Y C 69,414 69,178 83.8 73,663 89.6 69,829 86.0 70,571 874 63,280 78.6
Greece(® - - - - - - - - - - - - -
Hungary Y C 7,840 7,807 79.7 8,556 87.0 8,342 84.6 8,444 85.5 7,247 735
Ireland Y C 2,788 2,779 581 2,511 53.1 2,453 53.0 2,593 56.3 2,288 49.8
Ttaly(® N C 1,060 1,060 - 1,057 - 1,014 - 1,252 - 1,178 -
Latvia Y C 61 59 3.0 90 4.6 74 37 37 18 9 04
Lithuania Y C 993 990 34.8 1,225 424 1,186  40.6 1,184 40.2 1,139 383
Luxembourg Y C 613 613 103.8 518 89.9 254 451 873 158.8 675 125.7
Malta Y C 231 231 50.2 212 48.8 248 57.8 288 67.7 246 58.4
Netherlands(®) N C 2,890 2,890 32.5 3,383 38.3 3,778 43.0 4,159 47.5 3,702 42.4
Poland Y C 874 874 2.3 773 2.0 653 1.7 650 1.7 552 1.4
Portugal Y C 602 596 5.8 359 3.5 271 26 - - - -
Romania Y C 479 467 2.4 517 2.6 311 1.6 256 1.3 218 1.1
Slovakia Y C 7,057 6,946 127.8 7,623 140.5 6,949 128.2 6,744 124.5 5,845 108.0
Slovenia Y C 1,408 1,408 68.2 1,642 79.5 1,328 64.4 1,184 57.4 1,027 49.9
Spain@ N C 18,860 18,860 - 15,542 - 13,227 - 11,481 - 7,064 -
Sweden Y C 10,608 10,608 106.1 11,021 111.9 9,180 94.2 8,288 85.9 8,114 84.9
United Y C 63,304 63,304 96.2 58911 90.1 59,797 92.2 66,716 103.7 66,382 103.9
Kingdom

EU Total - B 246,823 246,158 64.8 246,917 66.3 232,134 62.9 236,818 66.5 214,710 61.4
Iceland Y C 119 119 35.2 128 385 119 36.2 142 436 101 314
Norway Y C 3,884 3,884 73.9 2,317 445 2,318 44.9 3,386 66.3 3,291 65.2
Switzerland® Y C 7219 7219 85.4 7,980 94.4 7,070 84.5 7,571 915 7,480 92.6

(a): Y: yes; N: no; A: aggregated data; C: case-based data; —: no report.

(b): Sentinel surveillance; no information on estimated coverage. So, notification rate cannot be estimated.

(c): Sentinel surveillance; notification rates calculated with estimated coverage of 20%.

(d): No surveillance system.

(e): Sentinel surveillance; notification rates calculated with estimated coverage 52%.

(f): Switzerland provided data directly to EFSA. The human data for Switzerland include data from Liechtenstein.
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Between 2013 and 2017, there was a clear seasonality in the number of confirmed campylobacteriosis
cases reported in the EU/EEA, with peaks in the summer months. Annual winter peaks, albeit with lower
numbers compared with summer, were also observed in January starting from 2012. In 2017, the winter
peak continued until March. Over the period from 2008 to 2017, a significant increasing trend was
observed in EU/EEA (p < 0.05); however, the trend did not show any significant increase or decrease in
the period 2013-2017 (Figure 2).

At country level, 14 MS (Austria, the Czech Republic, Estonia, France, Hungary, Ireland, Italy,
Lithuania, Malta, Poland, Slovakia, Slovenia, Spain and Sweden) reported significantly increasing trends
between 2008 and 2017. Cyprus was the only MS that reported decreasing (p < 0.01) trends, both in
2008-2017 and 2013-2017.

In 2013-2017, nine MS continued to report increasing trends (Austria, the Czech Republic, France,
Hungary, Latvia, Poland, Slovenia, Spain and Sweden). In four MS (Estonia, Ireland, Italy and Malta),
no significant change was observed.

30,000 4
25,000
20,000

15,000 ~

Number of cases

10,000 «

5,000 — Number of cases 2008-2012
—— Number of cases 2013-2017

—— 12-month moving average 2013-2017
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Source(s): Austria, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Romania, Slovakia, Slovenia,
Spain, Sweden and United Kingdom. Belgium, Bulgaria, Croatia and Portugal did not report data to the level of
detail required for the analysis. In Greece, campylobacteriosis is not under surveillance.

Figure 2: Trend in reported confirmed human cases of campylobacteriosis in the EU/EEA, by month,
2008-2017

Information on hospitalisation status was provided for 27.6% of all campylobacteriosis cases by
17 MS in 2017. Of cases with known hospitalisation status, 30.5% were hospitalised. The highest
hospitalisation rates (80-100%) were reported in Cyprus, Latvia, Poland, Romania and the United
Kingdom.

The outcome was reported for 72.8% of all cases by 16 MS. The number of reported deaths
attributed to campylobacteriosis increased from 25 deaths in 2014 to 72 deaths in 2017, resulting in an
EU case fatality of 0.04%. This was similar to the average percentage of fatal outcome observed over the
last 5 years.

Campylobacter species information was provided by all MS for 54.1% of confirmed cases reported in
the EU, which was at the same level as in 2016 (53.2%). Of these, 84.4% were Campylobacter jejuni,
9.2% Campylobacter coli, 0.1% Campylobacter lari, 0.1% Campylobacter fetus and 0.1% Campy-
lobacter upsaliensis. ‘Other’ Campylobacter species accounted for 6.2%, but the large majority of those
cases was reported at the national level as *C. jejuni/C. coli/C. lari not differentiated’.
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Human campylobacteriosis cases associated with food-borne outbreaks

Campylobacter was identified in 33 strong-evidence and 362 weak-evidence food-borne (including
waterborne) outbreaks that together affected 1,445 people (notified FBO cases) in EU, with 207
hospitalised and one death, as reported to EFSA. Overall, for the year 2017, there were 114,564
domestic (acquired within the reporting country) cases reported to the TESSy (Table 6), which was
93.7% of the number of reported human campylobacteriosis cases infected domestically and through
travel within EU during 2017 (122,242, Table 4). Table 6 shows data reported by countries to TESSy
managed by ECDC and to the FBOs database managed by EFSA. It is important to clarify that the case
classification for reporting is different between these two databases. In TESSy, the cases reported are
classified based on the EU case definition. All these cases visited a doctor, and are either confirmed by
laboratory test (confirmed case) or not (probable case and classification is based on the clinical
symptoms and epidemiological link). Cases that never visited a doctor are not reported to TESSy.
Moreover, probable cases may be missing in TESSy, as these data are not analysed or published and
there is no incentive for reporting such cases. Information on which case is linked to an outbreak - and
which not - is not systematically collected. In practice, the cases reported to TESSy are considered
mostly sporadic cases. In food-borne disease outbreak situations cases are also classified into
confirmed or probable outbreak cases, but currently these data are not collected by EFSA.

Table 6: Statistics related to the proportions of human food-borne outbreak cases caused by
Campylobacter (including waterborne outbreaks), EU/EFTA, 2017

ECDC EFSA
Food-borne outbreaks
Confirmed human (including waterborne
Country outbreaks)
Total Travel related Domestic Unkr_m\fvn or Hu_man cases FBO
missing (illnesses)
N N N N N N
Austria 7,204 657 6,516 31 61 24
Belgium 8,649 - @ - 8,649 18 4
Bulgaria 195 - - 195 —® -
Croatia 1,686 1 113 1,572 44 6
Cyprus 20 - - 20 - -
Czech Republic 24,326 314 24,012 0 17 1
Denmark 4,255 1,097 1,242 1,916 72
Estonia 285 20 265 0 - -
Finland 4,289 2,351 643 1,295 13 3
France 6,579 - - 6,579 207 40
Germany 69,178 5,989 34,244 28,945 552 147
Greece - - - - - -
Hungary 7,807 7 7,800 0 - -
Ireland 2,779 18 120 2,641 20 4
Italy 1,060 46 144 870 2 1
Latvia 59 0 59 0 6 3
Lithuania 990 13 752 225 15 7
Luxembourg 613 - - 613 - -
Malta 231 5 223 3 17 8
Netherlands 2,890 299 2,450 141 12 5
Poland 874 1 827 46 2 1
Portugal 596 6 558 32 — -
Romania 467 0 467 0 - -
Slovakia 6,946 42 6,904 0 133 117©
Slovenia 1,408 19 3 1,386 - -
Spain 18,860 7 8,063 10,790 110 11
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Food-borne outbreaks
Confirmed human (including waterborne
Country outbreaks)
Total Travel related Domestic Unk|_10\{vn or Hu_man cases FBO
missing (illnesses)
N N N N N N
Sweden 10,608 4,279 6,028 301 8 4
United Kingdom 63,304 1,564 13,131 48,609 146 9
EU Total 246,158 16,735 114,564 114,859 1,445 395
Iceland 119 66 32 21 0 1
Norway 3,884 1,713 1,489 682 19
Switzerland 7,219 - - 7,219 20

(a): No importation data reported.

(b): No food-borne outbreaks caused by Campylobacter reported.

(c): In case the number of illnesses is less than twice the number of FBO (one FBO at least involves two affected people), the
MS reported a number of FBO with an unknown number of illnesses to EFSA.

The highest humber of Campylobacter strong- or weak-evidence FBOs (excluding strong-evidence
waterborne outbreaks) was reported by Germany (147 outbreaks, 37.4%) with 552 cases (38.5%)
followed by Slovakia (117 outbreaks, 29.8%) with 133 cases (9.3%) and one reported death case
after hospitalisation. Two weak-evidence waterborne outbreaks were also reported affecting 10 people.
The highest number of 2017 strong-evidence outbreaks caused by Campylobacter spp. (excluding
strong-evidence waterborne outbreaks) originated from milk and from broiler meat, with 18 and 8
reported outbreaks out of 33 strong-evidence outbreaks, respectively. Broiler meat and milk are a
significant source of human infection due to Campylobacter (Table 7).

Table 7: Distribution of strong-evidence outbreaks caused by Campylobacter (excluding strong-
evidence waterborne outbreaks), by food vehicle, EU, 2017

Number of strong-
evidence FBO

Milk 18 54.5

Food vehicle %o of total

Dairy products (other than cheeses) 2 6.1
Broiler meat (Gallus gallus) and their products 8 24.2
Other or mixed red meat and their products 2 6.1
Other, mixed or unspecified poultry meat and their products 2 6.1
Meat and meat products 1 3.0

Total 33 100.0

FBO: food-borne outbreak.
Note: Data from 33 outbreaks are included: Denmark (1), Finland (2), France (3), Germany (16), Slovakia (2), Spain (1) and
United Kingdom (8).

1.3.3. Campylobacter in foods

Table 8 summarises the reported occurrence of Campylobacter in the most important food
categories in 2017. Few MS reported data on Campylobacter in food: 18 MS and 10 MS reported data
on fresh meat from broilers and turkeys, respectively. Highest occurrence was observed in fresh meat
from broilers (37.4%) followed by fresh meat from turkeys (31.5%). Very few MS (1-5) reported on
RTE meat products with occurrence ranging between 0 and 1.1%.

Spain was the only MS that reported quantitative monitoring data collected according to the process
hygiene criterion described in Regulation (EC) No. 2017/1495 (see Section 1.2). Of the 150 neck skin
samples from chilled broiler carcasses, 66 (44%) exceeded the limit and tested > 1,000 CFU/g of which
53 (84%) ranged between 1,000 and 10,000 CFU/g and 13 tested > 10,000 CFU/g. Overall, 56 samples
out of the 66 that exceeded the limit of 1,000 CFU/g were reported as C. jejuni.
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Campylobacter in milk and cheeses was reported for the year 2017 by nine and eight MS,
respectively. The overall occurrence was lower than 2%. One-third of the collected milk samples (cows’
milk) originated from Germany. The only positive cheese samples, three sheep cheeses out of 522,
were reported by Slovakia and were from the retail level.

None of the foods of non-animal origin (fruit and vegetables) reported by seven MS tested positive
for Campylobacter.

Campylobacter species information was provided by MS and non-MS for fresh meat and meat
products from broiler (n = 1,201): 73.6% were C. jejuni and 26.3% were C. coli. Only one strain was
serotyped as C. lari and reported by Germany. From fresh meat and meat products from turkeys
(n = 65) 60% were C. jejuni strains and 40% C. coli; and for milk and milk products (n = 21) C. jejuni
was mostly reported (95%) followed by C. coli.

1.3.4. Campylobacter in animals

In 2017, few MS and non-MS reported monitoring data on Campylobacter in animals. Most samples
originated from broilers and from bovine animals (Table 8). Two-thirds of reported monitoring data
from bovine animals and pigs originated from the Netherlands.

Only Iceland reported on the occurrence and prevalence of Campylobacter in turkeys (2 positive
batches out of 71 from fattening turkeys).

Table 8: Summary of Campylobacter statistics related to major food categories and animal species,
reporting Member States and non-Member States, EU, 2017

i i 0,
Food category Animal species Number of reporting Number of tested Proportion (%) of

(MS/non-MS) units®, EU positive units, EU
Fresh Meat Broilers 18/1 13,445 37.4
Turkeys 10/1 1,028 31.5
Poultry (other than 8/0 1,425 27.7
Broilers and Turkey)
Pigs 6/0 843 6.9
Bovine animals 6/0 1,456 1.4
Meat products, Broilers 3/1 101 0
RTE Turkeys 1/0 11 0
Pigs 5/0 178 1.1
Bovine animals 2/0 16 0
Unspecified 5/0 74 0
Milk and milk  Milk 9/0 1,554 1.9
products Cheese 8/0 522 0.5
Animals Broilers 6/2 10,077 12.3
Turkeys 0/1 0 0
Pigs 10/2 3,817 17.6
Bovine animals 11/2 9,147 6.9
Cats and dogs 7/2 1,176 29.3
Other animals® 8/2 5,817 6.3

RTE: ready-to-eat; MS: Member State.

From 640 Campylobacter samples from broilers, 94% were documented as C. jejuni and the remaining 6% as C. coli.
(a): The summary statistics were obtained summing all sampling units (single and batch samples).

(b): Sheep, goat, other ruminants, birds, wild animals, other pets including exotic animals, rodents, zoo animals.

1.4 Discussion

Campylobacteriosis has been the most commonly reported zoonosis in humans in the EU since
2005. There has been a significantly increasing trend in the number of cases at EU/EEA level and at
country level in half of the MS between 2008 and 2017. The EU notification rate however, did not
change significantly over the last 5 years. One-third of the MS had increasing trends also in the period
2013-2017. The increase in reported cases in some countries may not only reflect changes in
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exposure, but also improvements in MS surveillance systems. In Poland, the increase of human cases
may relate to a better coverage of routine diagnostics across the country, requirement for medical
laboratories to report positive test results, and better knowledge and awareness among physicians. In
the Czech Republic, testing and diagnostics for campylobacteriosis has improved since 2013. In Spain,
coverage of the surveillance system for campylobacteriosis has improved and the number of reported
confirmed cases has more than doubled since 2013. In Sweden, an outbreak of Campylobacter
starting from 2016 until mid-June 2017 resulted in almost the double number of domestic human
cases compared with previous years (Folkhalsomyndigheten, 2017).

Campylobacter has a characteristic seasonality with a sharp increase of cases in the summer and
early autumn. Evidence has shown that Campylobacter tends to be more prevalent during warmer
times of the year; however, a smaller but distinct winter peak has become apparent in the past few
years, including 2017. The peak of cases was mainly seen in five MS (Austria, Belgium, Germany,
Luxembourg and the Netherlands) covering more than 45% of all cases reported in January. The
observed winter peak in Campylobacter infections in Switzerland has been partly attributed to a
traditional meal, meat fondue, especially if served with chicken meat (Bless et al., 2014). In 2017, the
winter peak continued until March. This was due to the outbreak in Sweden with higher number of
cases throughout the winter and spring. The outbreak was linked to the increase of Campylobacter in
a major domestic broiler abattoir (Dryselius, 2017).

In some countries, the surveillance is known to focus mainly on severe cases. The proportion of
hospitalised campylobacteriosis cases was higher than expected in some MS, which also reported the
lowest notification rates. In others, hospitalisation status is ascertained and reported for a higher
fraction of cases by hospitals, while for cases reported from other sources, e.g. laboratories,
hospitalisation status is often missing. Both factors result in an overestimation of the proportion of
hospitalised cases.

From food and animals, about two-thirds to one-third of MS reported Campylobacter monitoring
data on some major categories of food and animals for the year 2017. In addition to the low volume
of data reported, sampling and reporting rules are not harmonised, precluding trend analyses and
trend watching. These deficiencies prevent inference being made, beyond the sample statistics, on
trends or sources of Campylobacter in foods or animals (Boelaert et al., 2016). Despite this, reports
from monitoring data with the aim to understand trends and sources of Campylobacter along the food
chain remains essential to the overall goal of reducing campylobacteriosis, whether food-borne or
sporadic. Since 1 January 2018, a new process hygiene criterion for Campylobacter is laid out in
Regulation (EC) No. 2017/1495. The criterion is relevant for FBOp and the limit of < 1,000 CFU/g
applies to samples taken for official control to verify whether the criterion has been met. This new
Regulation aims to keep Campylobacter in broiler carcasses under control and to reduce the number of
human campylobacteriosis cases attributable to the consumption of poultry meat. The reporting of
monitoring data collected by the CA and verifying the compliance with the new Campylobacter process
hygiene criterion becomes mandatory from year 2020 onwards. For the year 2017, one MS, Spain,
reported on Campylobacter contamination levels from chilled broiler carcasses and nearly half of the
tested carcasses were carrying more than 1,000 CFU/g of Campylobacter. In comparison, the latest
retail figures of contamination levels in UK’ showed that, on average, across the major retailers, 3.7%
of carcasses tested positive for the highest level of contamination, which is more than 1,000 CFU/g;
the corresponding figure for the previous set of results (January-March 2018) was 3.8%, while for the
first publication (July-September 2017), it was 4.6%.

7 https://www.food.gov.uk/news-alerts/news/campylobacter-levels-hold-steady
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1.5. Related projects and internet sources

Subject For more information see

Humans Fact sheet on Campylobacter https://www.cdc.gov/foodsafety/diseases/campylobacter/index.html
Surveillance Atlas http://atlas.ecdc.europa.eu/public/index.aspx
EU case definitions https://ecdc.europa.eu/en/infectious-diseases-public-health/surve

illance-and-disease-data/eu-case-definitions

Food- and waterborne https://ecdc.europa.eu/en/about-us/who-we-are/disease-progra
diseases and zoonoses mmes/food-and-waterborne-diseases-and-zoonoses-programme
Programme
European Food- and Water- https://ecdc.europa.eu/en/about-us/partnerships-and-networks/

borne Diseases and Zoonoses disease-and-laboratory-networks/fwd-net

Network (FWD-Net)

World Health Organization — http://www.who.int/mediacentre/factsheets/fs255/en/
Campylobacter Fact Sheet

Food European Union Reference http://www.sva.se/en/service-and-products/eurl-campylobacter
Laboratory (EURL) for
Campylobacter
Scientific Opinion on http://www.efsa.europa.eu/en/efsajournal/pub/1437

Quantification of the risk

posed by broiler meat to

human campylobacteriosis in

the EU

Scientific Opinion on https://www.efsa.europa.eu/en/efsajournal/pub/2105
Campylobacter in broiler meat

production: control options

and performance objectives

and/or targets at different

stages of the food chain

Annual national zoonoses http://www.efsa.europa.eu/en/biological-hazards-data/reports
country reports (reports of

reporting countries on

national trends and sources of

zoonoses)
Bad Bug Book (Second https://www.fda.gov/food/foodborneillnesscontaminants/cause
Edition), Food-borne sofillnessbadbugbook/

Pathogenic Microorganisms
and Natural Toxins Handbook,
Center for Food Safety and
Applied Nutrition, Food and
Drug Administration (FDA),
USA

2. Salmonella

Tables and figures that are not presented in this section are published as supporting information to this report
and are available in downloadable files at https://doi.org/10.5281/zenodo.1475841

2.1. Abstract

In 2017, 91,662 confirmed human salmonellosis cases were reported in the EU by all the MS. The
EU notification rate was 19.7 cases per 100,000 population and was slightly (2.9% decrease) below
the value of 2016 (20.4 cases per 100,000 population). A statistically significant decreasing trend of
confirmed salmonellosis cases has been observed in the EU/EEA between 2008 and 2017 considering
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the 25 countries that reported consistently during this period; however, during the last 5 years (2013-
2017), the overall EU/EEA trend has not shown any statistically significant increase or decrease. Seven
MS reported an increasing trend and four MS a decreasing trend over the period 2013-2017.

The top five most commonly reported serovars in human cases acquired in the EU during 2017
were, in decreasing order: S. Enteritidis, S. Typhimurium, monophasic S. Typhimurium, S. Infantis and
S. Newport. The proportion of human salmonellosis illnesses due to S. Enteritidis continued to increase
in 2017, whether considering all cases or only cases infected in EU. This was mainly due to one large
MS starting to report case-based serovar data. When excluding this MS, the proportion was at the
same level as in 2016. The data reported on food and animals showed that S. Enteritidis was mainly
associated with laying hens, and next also from broiler meat. Between 2012 and 2017 a similar trend
was observed in the proportion of S. Enteritidis illnesses in humans acquired in the EU and the EU
flock prevalence of S. Enteritidis in laying hens. The proportions of human salmonellosis illnesses
acquired within the EU due to S. Typhimurium, monophasic S. Typhimurium and S. Infantis decreased
compared with 2016, whereas remained unchanged for S. Newport. S. Typhimurium was isolated from
almost all food-animal sources considered. For the monophasic variants of S. Typhimurium a strong
association with the pig chain was confirmed and this group was also related to the broiler chain.
S. Infantis was markedly associated with broiler flocks and meat. Finally, S. Newport was associated
with turkey and broiler sources.

From food monitoring data reported by MS according to Regulation (EC) No. 2073/2005 on
microbiological criteria, as opposed to previous years, only 2017 single sample results collected by CA
and labelled as objective sampling were summarised since these data guarantee a satisfactory level of
harmonisation. However, data were too scarce and unrepresentative to describe the EU level situation. In
general, the highest levels of proportions of Salmonella-positive units were reported for meat categories
intended to be eaten cooked. Process hygiene criterion monitoring data related to Salmonella on pig
carcasses were reported by eight MS with samples reported both by CA (official control samples) and by
the FBOp (self-monitoring). For seven of these MS, the estimated occurrence of Salmonella-positive
samples from self-monitoring was significantly lower than from official control samples.

At the primary production level, in the context of the National Control Programmes (NCP), the EU level
flock prevalence of target Salmonella serovars in breeding hens, laying hens, broilers and fattening
turkeys decreased or remained unchanged compared with 2016, whereas in breeding turkeys it slightly
increased due to S. Typhimurium. This last finding seems to be related to the situation in few MS. The
analyses of the time trends, since the implementation of the NCP from 2007 to 2010, showed an overall
decreasing prevalence of flocks positive to target Salmonella serovars in all poultry species, except for
breeding turkeys, where a stationary trend with minor fluctuations was observed. Moreover, an
increasing prevalence of Sa/monella-positive flocks for all poultry categories was noted. In the context of
NCP (broilers, fattening and breeding turkeys) the flock prevalence of target Salmonella serovars based
on official control samples taken by the CA was generally higher than that resulting from sampling by
FBOp. These differences were more evident for some MS.

2.2. Surveillance and monitoring of Salmonelia in the EU

2.2.1. Humans

The notification of non-typhoidal salmonellosis in humans is mandatory in most MS, Iceland,
Norway and Switzerland, except for five MS where reporting is based on a voluntary system (Belgium,
France Luxembourg and the Netherlands) or other systems (the United Kingdom). In the United
Kingdom, although the reporting of food poisoning is mandatory, isolation and species identification of
the organism is voluntary. The surveillance systems for salmonellosis cover the whole population in all
MS except France, the Netherlands and Spain. The coverage of the surveillance system is estimated to
be 48% in France and 64% in the Netherlands. These proportions of populations were used in the
calculation of notification rates for these two MS. No estimation for population coverage in Spain was
provided, so the notification rate was not calculated. In Belgium, full national coverage was established
in 2015 and rates before this date are not displayed. All countries report case-based data except
Bulgaria, which reports aggregated data. Both reporting formats were included to calculate numbers of
cases, notification rates and disease trends.

Diagnosis of human Salmonella infections is generally performed by culture from human stool
samples. All countries, except Bulgaria, perform serotyping of isolates.
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2.2.2. Food, animals and feed

Monitoring of food according to Regulation (EC) No. 2073/2005 on microbiological
criteria

Monitoring of Salmonella in foods is mainly based on data collected according to Regulation (EC)
No. 2073/2005 on microbiological criteria (Figure 3), which lays down Salmonella food safety criteria
(FSC) and Salmonella process hygiene criteria (PHC). Compliance with these criteria ought to be legally
verified by the individual FBOp, through self-monitoring. The Salmonella FSC prescribe that Sa/monella
must be ‘absent in 25 or 10 grams’ at the retail stage, which means when products are placed on the
market, during their shelf life. Absence is defined by testing five or, depending on the food category, 30
sampling units per batch, for specified food categories. Moreover, according to Regulation (EC)
No. 1086/20118 compliance with ‘absence in 25 grams’ is required for S. Enteritidis and S. Typhimurium
(including monophasic S. Typhimurium strains) in batches of fresh poultry meat, which is meat from fowl
breeding hens, laying hens, broilers and turkey breeding hens and fattening turkeys. Salmonella PHC are
regulated for carcasses of pigs, cattle, sheep, goats, horses and broilers and turkeys. Specifically, for
Salmonella on pig carcasses the PHC is met by the presence of a maximum three positive out of 50 tested
carcasses where three is a suggested number that should be changed according to the previous results
of the MS. The Competent Authority verifies whether the FBOp correctly implements and checks (through
self-monitoring) this PHC on pig carcasses and verification and sampling schemes are laid down in point
G (@) of Annex I, Section 1V, Chapter IX of the Regulation (EC) No. 854/2004.

In the present annual report EFSA implemented for the first time new rules for summarising data
sent by MS according to Regulation (EC) No. 2073/2005, as follows:

1) For trend watching data used were those labelled by the MS as:

sampling context: Surveillance, based on Regulation (EC) No. 2073/2005;

sampling unit type: Single;

sampling strategy: Objective sampling;

sampler: Official sampling, except for pig carcasses where the sampler has to be
labelled as ‘official, based on Regulation 854/2004' and Industry sampling and HACCP
and own check (self-monitoring).

2) Other food data sets, having other specified options for the different data aspects, were
only descriptively summarised as they cannot serve the purpose of trend watching or trend
analyses.

Data sent by MS labelled with specified options for the different data aspects from single samples taken by
the CA (classified as official sampling) are considered suitable for trend watching at EU and MS level. Other
Salmonella monitoring data submitted to EFSA according to Regulation (EC) No. 2073/2005 allow for
descriptive summaries at the EU level to be made, but cannot serve the purpose of trend watching or trend
analyses (Table 1).

Monitoring data of compliance with the Salmonella National Control Programmes in
poultry

According to EU Regulation (EC) No. 2160/2003 and its following amendments, EU MS have to set up
Salmonella NCP aimed at reducing the prevalence of Salmonella serovars, which are considered relevant
for public health, in certain animal populations. Currently, prevalence targets have been defined for
breeding flocks of Gallus gallus, laying hens, broilers and breeding and fattening turkeys and correspond
to the maximum annual percentage of flocks positive for relevant serovars (S. Enteritidis and
S. Typhimurium, including its monophasic variant, except for breeding flocks of Gallus gallus, where
S. Infantis, S. Virchow and S. Hadar are considered to be relevant as well). In particular, the prevalence
target is equal to 1% or less for breeding flocks of Gallus gallus, broilers and breeding and fattening
turkeys and to 2% or less, generally, for laying hens (for this last animal category the prevalence
reduction to be obtained annually has to be calculated according to the prevalence in the preceding
year, as described in Regulation (EU) No. 517/2011%). For Salmonella NCP monitoring data for broiler

8 Commission Regulation (EU) No 1086/2011 of 27 October 2011 amending Annex II to Regulation (EC) No 2160/2003 of the
European Parliament and of the Council and Annex I to Commission Regulation (EC) No 2073/2005 as regards salmonella in
fresh poultry meat. OJ L 281, 28.10.2011, p. 7-11.
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flocks, breeding and fattening turkeys, it is compulsory for MS to report investigational results separately
for CA and for FBOp.

Salmonella monitoring data originating from the Salmonella NCP in poultry are collected and reported to EFSA
in a fully harmonised way and is a census sampling. Therefore, these data allow data analysis like assessing
spatial and temporal trends at the EU level. They also allow for descriptive summaries at the EU level to be
made, and allow EU trends to be monitored (Table 1).

Other monitoring data of foods, animals and feed

Food, animal and feed monitoring data different from those described above are not collected in a
harmonised way because there are no requirements for sampling strategy, sampling methods,
analytical tests and reporting (Figure 3). Still, the CA needs to report on those according to Directive
2003/99/EC on the monitoring of zoonoses, at the most appropriate stage of the food chain. There are
no harmonised rules on how to report these data to EFSA.

Salmonella monitoring data submitted to EFSA and collected without harmonised design allows only for
descriptive summaries at the EU level to be made. They preclude trend analyses and trend watching at the
EU level (Table 1).

Within this category, Salmonella serovar data should also be included. Member States are obliged
to report the target serovars as part of NCP in poultry populations, whereas for the remaining
production categories serotyping is not mandatory. Also, for the food sector, the FSC are the absence
of Salmonella spp. with the exception of fresh poultry meat, for which the criterion is limited to
absence of the target serovars. Therefore, some MS could decide to not report the presence of non-
target serovars, which could lead to a possible bias in the reporting of target serovars for poultry
populations and for fresh poultry meat. Hence, the mandatory reporting of target serovars in the
context of NCP and in the context of the FSC for fresh poultry meat guarantees the consistency of
such data over many years and among MS, but could result in an overestimation of these target
serovars compared with the other serovars. For the remaining matrices, serovar data collected could
be strongly biased by what each MS actually serotyped and notified. Also, in this context, it is clear
that detection of Salmonella serovars other than those covered by the reduction targets does not in
any way equal a ‘Salmonella free’ finding.
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Figure 3: The surveillance and monitoring of Salmonella in food, food-producing animals and feed
according to the sampling stage, the sampler, the objective of the sampling, the quality of
data and the degree of harmonisation

2.2.3. Food-borne outbreaks of human salmonellosis

The reporting of FBO of human salmonellosis is mandatory according to the Zoonoses Directive
2003/99/EC. Further details are provided in the chapter on FBO.

2.3. Data analyses

2.3.1. Comparison between Competent Authority and Food Business Operator
sampling results

Comparison of test results between CA and FBOp was carried out by the one-tailed Fisher's Exact
probability test if the expected values in any of the cells of a contingency table were below 5;
otherwise the z-statistic one-tailed test was calculated. A p-value < 0.10 (Clayton and Hills, 1993) was
considered significant to take account of every possible evidence of differences between FBOp and CA.
Differences in official control sampling results by CA and self-monitoring results by FBOp were
expressed by exact binomial confidence interval (95% level).

STATA 12.1 software (StataCorp. 2001. Statistical Software: Release 12. College Station, TX: Stata
Corporation) was used to conduct the above-mentioned analyses.

2.3.2. Statistical trend analyses (methods) of 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 Salmonella target serovars
in poultry, since the start of the implementation of NCP.

As the temporal variations of Salmonella spp. prevalence were difficult to model during the whole
period 2007-2017, the analyses concentrated on the last 5 years, except for laying hens for which — in
the light of the results of the previous years — the entire period of implementation of NCP was
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considered. Moreover, the trends during the last 3 years were verified in detail for outcomes of target
serovars and of Salmonella spp. The tested flocks could be positive or negative for target serovars and
Salmonella spp., and so, the state 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 the outcome.

According to the temporal change of the prevalence in the MS, polynomial models for the logit of the
probability of flocks being positive were fitted for the different poultry categories. Marginal and
conditional generalised linear models for repeated measures were used to perform these trend analyses
(EFSA, 2009a, 2011). Details about the estimated parameters of the models, odds ratio, prevalence and
graphical analysis (conditional and marginal) are reported in the Appendix.

To investigate the EU level prevalence considering the relevant heterogeneity among MS for flock
prevalence of Salmonella spp. and target serovars over time, the results obtained using the conditional
generalised mixed model for longitudinal binary data were summarised and are discussed in the report,
for all poultry categories. To take into account the different levels (baselines) of risk of MS having positive
flocks, but similar patterns over time, a random MS-specific intercept effect was included in the model. To
consider the trend over time, the variable ‘time’ was included in the model as fixed effect.

The correlation among 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 (EFSA
and ECDC, 2017b).

To evaluate the significance of the overall effect of fixed factors specified in the model, Type III F-
tests were applied, whereas the receiver operating characteristic (ROC) curve was used to assess the
goodness of the model. A p-value < 0.10 (Clayton and Hills, 1993) was considered significant for both
random and fixed effects.

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

2.3.3. Descriptive analyses of Salmonella serovars

With the aim to evaluate the distribution of Salmonella serovars along the food chain and identify
the potential sources for human infections, descriptive analyses were made from data on food and
food-producing animals of the five most commonly reported Salmonella serovars from human cases
acquired within the EU (domestically or during travel within EU). For animal categories covered by NCP,
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. To
interpret serovar data, it must be kept in mind that for NCP the mandatory reporting is limited to
target serovars, and this could lead to a possible bias towards the reporting of these regulated
serovars to the detriment of non-regulated ones. For all the other animal species-food matrices the
reporting of serovar data is carried out on a voluntary basis by the MS. Apart from possible reporting
bias as regards serovars, also the reporting on animal or food categories may be unbalanced and
certain sources (e.g. cattle) may be underrepresented. Monophasic variants of S. Typhimurium have
been reported by MS by using different designations, generally as the generic denomination
‘monophasic S. Typhimurium’. From the epidemiological point of view, all the isolates of the
monophasic S. Typhimurium group have the same significance. So, in this report, the isolates
belonging to the group of monophasic variants of S. Typhimurium and reported by MS with different
designations (S. Typhimurium monophasic, S. 1,4,[5],12:i:-, S. 1,4,5,12:i:-, S. 1,4,12:i:-, S. 4,[5],12:i:-,
S. 4,5,12:i:- and S. 4,12:i:-) were merged into the same group and named ‘monophasic variants of S.
Typhimurium’,

Sankey diagrams of the most reported Salmonella serovars from humans in relation to their food
and animal sources and in relation to the MS reporting them (geographical provenance) were
produced in HTML format and Google Chart libraries (http://developers.google.com/chart/).

Pyramid plots for each of the serovars of interest were prepared to show for each source the
frequency of notification in animal and food sources using the R software (www.r-project.org).
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2.4. Results

2.4.1. Overview of key statistics along the food chain, EU, 2013-2017

Table 9 summarises EU level statistics related to human salmonellosis and to Sa/monella in food
and animals, respectively, in the EU during 2013-2017. More detailed descriptions of these statistics
are in the results section of this chapter and in the chapter on FBO.

Table 9: Summary of Salmonella statistics related to humans, major food categories and major
animal species, EU, 2013-2017

2017 2016 2015 2014 2013 Data source

Humans
Total number of confirmed 91,662 94,425 94,477 92,012 87,753 ECDC
cases

Total number of confirmed 19.7 20.5 21.0 20.7 20.3 ECDC
cases/100,000 population
(notification rates)

Number of reporting MS 28 28 28 28 28 ECDC
Infection acquired in the EU 59,657 52,850 51,898 48,451 44,706 ECDC
Infection acquired outside the 6,016 6,466 6,830 6,202 7,334 ECDC
EU

Unknown travel status or 25,989 35,109 35,749 37,359 35,713 ECDC
unknown country of infection

Number of outbreak-related 9,600 11,425 6,616 9,294 8,709 EFSA
cases

Total number of outbreaks 1,241 1,372 953 1,049 1,168 EFSA
Food

Meat and meat products
Number of sampled units 366,362 278,254 203,683 503,647 410,529 EFSA

Number of reporting 28 28 27 25 27 EFSA
countries

Milk and milk products

Number of sampled units 30,980 24,509 29,170 70,464 59,234 EFSA
Number of reporting 24 25 22 24 23 EFSA
countries

Fish and fishery products

Number of sampled units 12,215 11,191 10,274 16,080 16,258 EFSA
Number of reporting 22 22 22 20 19 EFSA
countries

Eggs and egg products

Number of sampled units 17,315 11,137 9,768 23,536 30,283 EFSA
Number of reporting 23 21 19 20 19 EFSA
countries

Fruits and vegetables (and juices)

Number of sampled units 7,613 8,013 7,370 10,652 10,684 EFSA
Number of reporting 25 21 22 23 23 EFSA
countries

Animals

Fowl

Number of sampled flocks 695,920 703,097 528,933 511,008 481,222 EFSA
Number of reporting 28 28 28 27 28 EFSA
countries
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2017 2016 2015 2014 2013 Data source

Turkeys

Number of sampled flocks 74,883 78,050 54,261 41,406 36,963 EFSA
Number of reporting 26 25 24 24 24 EFSA
countries

Ducks and geese

Number of sampled flocks 5,715 2,627 2,757 3,020 2,283 EFSA
Number of reporting 6 9 7 8 8 EFSA
countries

Pigs

Number of sampled herds 1,257 8,560 12,100 11,988 9,901 EFSA
Number of reporting 7 8 7 7 7 EFSA
countries

Bovine animals

Number of sampled herds 4,739 4,888 12,178 8,334 6,004 EFSA
Number of reporting 5 4 5 4 5 EFSA
countries

ECDC: European Centre for Disease Prevention and Control; EFSA: European Food Safety Authority; MS: Member State.

Humans

In 2017, the number of reported human salmonellosis cases acquired in the EU (i.e. by domestic
infection and through travel within the EU) increased compared with 2016 and was highest since 2013.
The increase was due to one large country reporting case-based data for the first time in 2017. The
number of outbreak-related cases and the total number of food-borne salmonellosis outbreaks were
lower in 2017 compared with 2016 and at a higher level compared with 2015 and previous years.

Food categories

The number of sampled units reported in 2017 for the general food category ‘meat and meat
products’ was higher compared with the previous 2 years. This was generally also the case with other
food categories (‘milk and milk products’, fish and fishery products’, ‘eggs and egg products’) with the
exception of ‘fruits and vegetables including juices. The number of reporting MS was fairly stable or
increased during the last years, within these major food groups.

Animal categories

The number of sampled herds reported by MS from Gallus gallus fowl and from turkeys progressively
increased during 2013-2017 and the number of reporting MS was high. These statistics are underpinned
by data submitted by MS according the NCP in poultry. For the category ‘ducks and geese’, the number
of flocks with monitoring data submitted to EFSA increased compared with 2016 but the number of
reporting countries decreased, whereas for ‘pigs’ and ‘bovine animals’ during the last 2 years there was
a marked reduction in number of herds with monitoring data submitted to EFSA.

2.4.2. Human salmonellosis

In total, 93,583 human salmonellosis cases were reported by 28 EU MS in 2017, with 91,662
confirmed cases resulting in an EU notification rate of 19.7 cases per 100,000 population (Table 10). This
was a slight decrease by 2.9% compared with 2016 (20.4 cases per 100,000 population). As in the
previous year, the highest notification rates in 2017 were reported by the Czech Republic (108.5 cases
per 100,000 population) and Slovakia (106.5 cases per 100,000 population), while the lowest rates were
reported by Cyprus, Greece, Italy, Portugal and Romania (< 7.0 cases per 100,000 population).

The proportion of domestic vs travel-associated cases varied markedly between countries, but most
of the confirmed salmonellosis cases were acquired in the EU (65.1% cases acquired in the EU, 6.6%
travel outside EU and 28.4% of unknown origin) (Table 9). Considering all cases regardless the origin,
the highest proportions of domestic cases, ranging from 92.8% to 100% were reported by the Czech
Republic, Estonia, Hungary, Latvia, Malta, the Netherlands, Portugal, Romania and Slovakia. The
highest proportions of travel-related cases with known data on importation were reported by Nordic
countries — Finland (76.3%), Norway (71.2%), Iceland (64.7%) and Sweden (64.3%). Among 7,996
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travel-associated cases with known information on probable country of infection, 75.2% of the cases
represented travel outside EU and 24.8% travel within EU. Thailand, Spain, Turkey and India were the

most frequently reported travel destinations (13.8%, 8.3%, 8.2% and 6.7%, respectively).

Table 10: Reported human cases of salmonellosis and notification rates per 100,000 population in

the EU/EFTA, by country and year, 2013-2017

ec\éc eJ EFSA Journal

2017 2016 2015 2014

Confirmed Confirmed Confirmed Confirmed

Country National Data Total  cases & rates cases & rates cases & rates  cases & rates

coverage® format® cases

2013

Confirmed
cases & rates

Cases Rate Cases Rate Cases Rate Cases Rate Cases Rate
Austria Y C 1,672 1,667 19.0 1,415 16.3 1,544  18.0 1,654 19.4 1,404 16.6
Belgium Y C 2,298 2,298 20.2 2,699 239 3,050 271 2,698 - 2,528 -
Bulgaria Y A 798 79 11.2 718 10.0 1,076 149 730 10.1 766 10.5
Croatia Y C 1,250 1,242 29.9 1,240 29.6 1,593 37.7 1,494 35.2 0 0.0
Cyprus Y C 59 59 6.9 77 9.1 65 7.7 88 10.3 79 9.1
Czech Y C 11,705 11,473 108.5 11,610 110.0 12,408 1177 13,255 126.1 9,790 93.1
Republic
Denmark Y C 1,067 1,067 18.6 1,081 189 925 16.3 1,124 20.0 1,137 20.3
Estonia Y C 279 265 20.1 351 26.7 112 8.5 92 7.0 183 139
Finland Y C 1,535 1,535 279 1,512 27.6 1,650 30.2 1,622 29.8 1,984 36.6
France® N C 7,993 7,993 249 8876 277 10,305 323 8,880 28.1 8,927 28.4
Germany Y C 14,268 14,052 170 12,858 15.6 13,667 16.8 16,000 19.8 18,696 22.8
Greece Y C 675 672 6.2 735 6.8 466 4.3 349 3.2 414 3.7
Hungary Y C 4,103 3,922 40.0 4,722 480 4,894 49.7 5249 531 4,953 50.2
Ireland Y C 415 379 7.9 299 6.3 270 5.8 259 5.6 326 7.1
Italy Y C 3,348 3,347 5.5 4,134 6.8 3,825 6.3 4,467 7.3 5,048 7.8
Latvia Y C 234 225 115 454  23.1 380 19.1 278 139 385 19.0
Lithuania Y C 1,004 1,004 35.3 1,076 373 1,082 37.0 1,145 389 1,199 40.4
Luxembourg Y C 118 118  20.0 108 18.7 106 18.8 110  20.0 120 223
Malta Y C 107 107 23.2 162 36.4 126 29.3 132 31.0 84 199
Netherlands(© N C 954 954 8.7 1,150 10.6 974 9.0 970 9.0 979 9.1
Poland Y C 9,711 8,924 235 9,718 25.6 8,245 217 8,042 21.2 7,315 19.2
Portugal Y C 470 462 4.5 376 3.6 325 3.1 244 2.3 167 1.6
Romania Y C 1,270 1,154 5.9 1,479 7.5 1,330 6.7 1,512 7.6 1,302 6.5
Slovakia Y C 6,092 5,789 106.5 5299 97.7 4,841 89.3 4,078 753 3,807 70.3
Slovenia Y C 275 275 133 311 151 401 194 597  29.0 316 15.4
Spain(@ N C 9,426 9,426 - 9,818 - 9,015 - 6,633 - 4,537 -
Sweden Y C 2,280 2,280 22.8 2,247 228 2,312 237 2,211 229 2,842 29.7
United Y C 10,177 10,177 155 9,900 15.1 9490 14.6 8,099 12.6 8,465 13.2
Kingdom
EU Total - - 93,583 91,662 19.7 94,425 20.5 94,477 21.0 92,012 20.7 87,753 20.3
Iceland Y C 64 64 189 39 117 44 134 40 123 48 15.2
Norway Y C 992 992 189 865 16.6 928 18.0 1,118 21.9 1,361 26.9
Switzerland ® Y C 1,848 1,848 219 1,517 179 1,375 164 1,241 15.0 1,265 15.2

(a): Y: yes; N: no; A: aggregated data; C: case-based data;—: no report.

(b): Sentinel system; notification rates calculated with an estimated population coverage of 48%.

(c): Sentinel system; notification rates calculated with an estimated population coverage of 64%.

(d): Sentinel surveillance; no information on estimated coverage. So, notification rate cannot be estimated.

(e): Switzerland provided data directly to EFSA. The human data for Switzerland include data from Liechtenstein.
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A seasonal trend was observed for confirmed salmonellosis cases in the EU/EEA in 2013-2017, with
more cases reported during summer months (Figure 4). There was a significantly (p < 0.05)
decreasing trend for salmonellosis in the EU/EEA in 2008-2017, however the trend did not show any
significant increase or decrease over the last 5 years (2013-2017) (Figure 4).

At the country level, 13 MS (Austria, Belgium, Cyprus, Denmark, Estonia, Finland, Germany,
Hungary, Italy, Lithuania, Luxembourg, Slovenia and Sweden) reported decreasing trends from 2008 to
2017, whereas three MS (Finland, Italy and Germany) reported also a decreasing trend in the last
5 years (2013 to 2017).

A significant increasing trend was observed in seven MS (Greece, Estonia, Poland, Portugal,
Slovakia, Spain and the United Kingdom) in 2013-2017 compared with only four MS (the Czech
Republic, France, Portugal and Spain) in 2008-2017.

20,000 =
15,000 |

10,000 o

Number of cases

5,000
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—— 12-month moving average 2013-2017
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Source: Austria, Belgium, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary,
Iceland, Ireland, Italy, Lithuania, Luxembourg, Latvia, Malta, Netherlands, Norway, Poland, Portugal, Romania,
Slovakia, Slovenia, Spain, Sweden and United Kingdom. Bulgaria and Croatia did not report data to the level of
detail required for the analysis.

Figure 4: Trend in reported confirmed human cases of non-typhoidal salmonellosis in the EU/EEA, by
month, 2008-2017

Fourteen MS provided information on hospitalisation. The proportion of confirmed cases with
known hospitalisation status at the EU level was 43.1% resulting in the proportion of hospitalised
cases of 42.5%, which was an increase compared with 2016 (37.9%). This increase was due to Poland
reporting case-based hospitalisation data for the first time in 2017. The highest proportions of
hospitalised cases (71.5-92.2%) were reported, as in previous years, in Cyprus, Greece, Lithuania,
Portugal and the United Kingdom. Three of these countries (60%) also reported the lowest notification
rates of salmonellosis, which indicates that the surveillance systems in these countries primarily
capture the more severe cases.

Seventeen MS provided data on the outcome of salmonellosis and, among these, 11 MS reported
156 fatal cases. The EU case fatality was 0.25%. Fifty-seven fatal cases (36.5%) were reported by the
United Kingdom.

Human serovar data are described in Section 2.4.6.

Human salmonellosis cases associated with food-borne outbreaks

Salmonella was identified in 1,241 FBOs affecting 9,600 people (notified FBO cases) in 25 MS, as
reported to EFSA. Overall, for the year 2017, there were 57,682 domestic (acquired within the country)
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cases reported to the TESSy (Table 11), which was 96.7% of the number of reported human
salmonellosis cases infected domestically and through travel within EU during 2017 (59,657, Table 9).
Table 11 shows data reported by countries to TESSy managed by ECDC and to the FBOs database
managed by EFSA. It is important to clarify that the case classification for reporting is different
between these two databases. In TESSy, the cases reported are classified based on the EU case
definition. All these cases visited a doctor, and are either confirmed by laboratory test (confirmed case)
or not (probable case and classification is based the clinical symptoms and epidemiological link). Cases
that never visited a doctor are not reported to TESSy. Moreover, probable cases may be missing in
TESSy, as these data are not analysed or published and there is no incentive for reporting such cases.
Information on which case is linked to an outbreak - and which not- is not systematically collected. In
practice, the cases reported to TESSy are considered mostly sporadic cases. In food-borne disease
outbreak situations cases are also classified into confirmed or probable outbreak cases, but currently
these data are not collected by EFSA.

Table 11: Statistics related to the proportions of human food-borne outbreak cases caused by
Salmonella, EU/EFTA, 2017

ECDC EFSA
Food-borne outbreaks
Confirmed human (including waterborne
Country outbreaks)

Tow T Domesic  Ujeowner  Hmencse e

N N N N N N
Austria 1,667 307 1,355 5 106 32
Belgium 2,298 91 0 2,207 14 2
Bulgaria 796 - - - 35 4
Croatia 1,242 2 73 1,167 190 28
Cyprus 59 0 0 59 —@ -
Czech Republic 11,473 266 11,207 0 475 22
Denmark 1,067 368 377 322 193 25
Estonia 265 19 246 0 34 6
Finland 1,535 1,004 312 219 55 2
France 7,993 825 737 6,431 814 132
Germany 14,052 2,220 11,832 0 817 133
Greece 672 26 533 113 114 5
Hungary 3,922 7 3,915 0 283 14
Ireland 379 140 173 66 2 1
Italy 3,347 0 0 3,347 142 27
Latvia 225 8 217 0 49 12
Lithuania 1,004 17 832 155 186 29
Luxembourg 118 20 7 91 7 2
Malta 107 1 106 0 7 3
Netherlands 954 87 867 0 89 14
Poland 8,924 41 8,741 142 2,683 253
Portugal 462 8 446 8 - -
Romania 1,154 0 1,101 53 147 4
Slovakia 5,789 40 5,749 0 979 301
Slovenia 275 0 0 275 - -
Spain 9,426 21 5,422 3,983 1,326 171
Sweden 2,280 1,439 799 42 165 5
United Kingdom 10,177 2,927 2,635 4,615 688 14
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ECDC EFSA
Food-borne outbreaks
Confirmed human (including waterborne
Country outbreaks)
Total Travel Domestic Unkr_m\fvn or Hu_man cases FBO
related missing (illnesses)
N N N N N N
EU Total 91,662 9,884 57,682 23,300 9,600 1,241
Iceland 64 33 18 13 8 1
Norway 992 623 253 116 25 2
Switzerland 1,848 - - - 30 1
Albania - - - - 204 2
Former Yugoslav - - - - 93 2
Republic of
Macedonia, the
Serbia - - - - 281 50

(a): No food-borne outbreaks caused by Salmonella reported.

Salmonella was the causative agent most frequently detected in FBO. No waterborne outbreaks
caused by Salmonella were reported. The 1,241 Salmonella FBO for 2017 were notified by 25 MS, and
these Salmonella FBO were 24.4% of the total number of outbreaks. Twenty MS reported 269
Salmonella FBO with strong-evidence on the implicated food vehicle. ‘Eggs and egg products’ still
remain a significant source of human infection due to Sa/monella and accounted for 36.8% of strong-
evidence Salmonella FBO (Table 12). Various meat and meat product subcategories totalled together
16.8% and bakery products 16.7%. Further details and statistics on the salmonellosis food-borne
(including waterborne) outbreaks reported by 25 MS for 2017 are in Chapter 16 on FBO. Eighteen MS
reported 147 FBO caused by S. Enteritidis with strong-evidence on the implicated food vehicle. ‘Eggs
and egg products” accounted for 31.3% of strong-evidence FBO caused by S. Enteritidis, followed by
‘Bakery products’, 25.2% (Table 13). Further details and statistics on the salmonellosis food-borne
(including waterborne) outbreaks reported by 25 MS for 2017 are in Section 16 on FBO.

Table 12: Distribution of strong-evidence outbreaks caused by Sa/monella, by food vehicle, EU, 2017

Food vehicle Number of strong-evidence FBO % of total
Eggs and egg products 99 36.8
Bakery products 45 16.7
Mixed food 34 12.6
Meat and meat products 22 8.2
Other foods 15 5.6
Pig meat and their products 12 4.5
Broiler meat (Gallus gallus) and their products 6 2.2
Cheese 5 1.9
Sweets and chocolate 5 1.9
Dairy products (other than cheeses) 4 1.5
Fish and fish products 4 1.5
Other, mixed or unspecified poultry meat and 4 1.5
their products

Vegetables and juices and other their products 3 1.1
Buffet meals 2 0.7
Crustaceans, shellfish, molluscs and their 2 0.7
products

Unknown 2 0.7
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Food vehicle Number of strong-evidence FBO % of total
Cereal products including rice and seeds/ 1 0.4
pulses (nuts, almonds)

Herbs and spices 1 0.4
Milk 1 0.4
Other or mixed red meat and their products 1 0.4
Sheep meat and their products 1 0.4

Total 269 100.0

Note: Data from 269 strong-evidence outbreaks are included reported by 20 MS: Poland, 102; Spain, 59; France, 20; Germany,
14; Italy, 14; Slovakia, 13; United Kingdom, 8; Austria, 5; Denmark, 5; Croatia, 4; Czech Republic, 4; Lithuania, 4; Romania, 4;
Finland, 2; Greece, 2; Hungary, 2; Luxembourg, 2; Netherlands, 2; Sweden, 2; and Belgium, 1.

Table 13: Distribution of strong-evidence outbreaks caused by Salmonella Enteritidis, by food
vehicle, EU, 2017

Number of strong-evidence

Food vehicle FBO % of total
Eggs and egg products 46 31.3
Bakery products 37 25.2
Mixed food 20 13.6
Meat and meat products 18 12.2
Other foods 6 4.1
Sweets and chocolate 4 2.7
Cheese 3 2.0
Dairy products (other than cheeses) 3 2.0
Other, mixed or unspecified poultry meat and their 3 2.0
products

Buffet meals 2 1.4
Vegetables and juices and other their products 2 1.4
Broiler meat (Gallus gallus) and their products 1 0.7
Pig meat and their products 1 0.7
Unknown 1 0.7
Total 147 100.0

Note: Data from 147 strong-evidence outbreaks are included reported by 18 MS: Poland, 83; Slovakia, 12; France, 9; Spain, 8;
Germany, 7; Austria, 4; Lithuania, 4; Croatia, 3; Czech Republic, 3; Romania, 3; United Kingdom, 3; Hungary, 2; Belgium, 1;
Denmark, 1; Finland, 1; Luxembourg, 1; Netherlands, 1; Sweden, 1.

2.4.3. Salmonella in foods
Data collected according to Regulation (EC) No. 2073/2005 on microbiological criteria

The 2017 data that serve the purpose of trend watching (sampling context: Surveillance, based on
Regulation 2073/2005; sampling unit type: Single; sampling strategy: Objective sampling; and
sampler: Official sampling) were too scarce and unrepresentative to describe the situation at the EU
level, because they were reported by very few MS. At the level of those reporting MS, the highest
proportions of Salmonella-positive single samples from official control investigations by CA were
reported from foods of meat origin intended to be cooked before consumption; respectively, 6.4% and
3.3% of ‘minced meat and meat preparations from poultry’ and of ‘minced meat and meat
preparations from other species than poultry’ were positive for Salmonella. From single samples of
‘minced meat and meat preparations intended to be eaten raw’, 1.09% were Salmonella positive. From
‘fresh poultry meat’ 0.11% of single samples were positive to target serovars. Considering food
products other than meat, 0.84% of single samples of RTE pre-cut fruits and vegetables were positive
to Salmonella. All the other tested food categories were negative to Salmonella.

As regards Salmonella PHC monitoring data from pig carcasses, the proportions of Salmonella-
positive single samples from official control by CA and from self-monitoring by FBOp were, respectively,
2.15% (n = 26,802, 15 MS and one non-MS) and 1.85% (n = 98,386, 17 MS). Eight MS (Belgium,
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Bulgaria, Greece, Italy, the Netherlands, Poland, Slovakia and Spain) provided data collected by CA
and as well by FBOp. For all these MS except Bulgaria the occurrence of Salmonella-positive samples
from official control samples was significantly higher than self-monitoring results (Table 14).

Finland, Sweden and Norway, which are countries with special guarantees in relation to Salmonella
on pig carcasses (according to Regulation (EU) No 853/2004), reported no single positive carcase out
of 12,302 tested.

Other data submitted to EFSA according to Regulation (EC) No. 2073/2005 are summarised
descriptively and these summaries are included for information in the Appendix.

Table 14: Comparisons of proportions (%) of Salmonella-positive single samples from pig
carcasses, by sampler, based on eight reporting Member States, EU, 2017

Competent authorities (CA) Food Business Operator (FBOp)

Country \?vaeri'::: Tested Positive % Clys jvae'i“gl:: Tested Positive % Clys p-value®® Interpretation
Belgium 600 cm? 1,048 57  5.44 [4.15; 6.99]® 600 cm?> 4,774 112 2.35 [1.94; 2.82] ¥** CA > FBOp
Bulgaria 400 cm? 734 2 0.27 [0.03;0.98] 400 cm? 425 2 0.47 [0.06; 1.69] NS

259 101 0 0 [0;3.59]a 25¢ 51 0 0 [0; 6.98]a NS

tot 835 2 0.24 [0.03; 0.86] tot 476 2 042 [0.05; 1.51] NS
Greece 400 cm? 64 1 1.56 [0.04; 8.4] 400 cm? 955 0 0 [0; 0.39]a + CA > FBOp
Italy 4 cm? 5790 227 3.92 [3.44;4.45] 4cm® 14,186 221 1.56 [1.36; 1.78] *** CA > FBOp

Netherlands 400 cm? 150 23 15.33 [9.98; 22.11]
100 cm? 5308 413 7.78 [7.07; 8.53]

tot 150 23 15.33 [9.98; 22.11] tot 5308 413 778 [7.07;8.53] ** CA > FBOp
Poland 400 cm?® 2,720 37 136 [0.96; 1.87] 400 cm® 3,128 0 0 [0; 0.12] @  *** CA > FBOp
Slovakia 400 cm? 2,299 22 0.96 [0.6; 1.45] 400 cm® 4,509 0 0 [0; 0.08]a *** CA > FBOp
Spain 400 cm? 384 45 11.72 [8.68; 15.37] 400 cm? 2,746 176 6.41 [5.52; 7.39] *¥* CA > FBOp
Total (MS) 13,290 414  3.12[2.82; 3.42] 36,082 924 2.56 [2.04; 2.73] *** CA > FBOp

(a): One-sided, 97.5% confidence interval; p- value interpretation: NS: not significant; + < 0.10; **< 0.01; ***< 0.001.

Occurrence in food

Food monitoring data reported below are presented by merging investigations from all the sampling
stages (retail, slaughterhouse, processing, border inspection activities and unspecified) and from all
the sampling units (single and batch).

A summary of monitoring results is found in Table 15. Monitoring activities and control programmes
for Salmonella in fresh broiler and turkey meat are based on sampling at the slaughterhouse, where
mainly neck skin samples are taken, and/or at processing or cutting plants and at retail, where meat
samples are usually collected. Data from the testing of fresh pig and bovine meat mainly originate
from surveillance programmes, in which samples were mainly collected at slaughterhouses.

Table 15: Summary of Salmonella monitoring results related to major meat and meat products
categories, EU, 2017

Food cateqo Number of Number of sampling Percentage Salmonella-
gory reporting MS units tested positive (%)

Fresh broiler meat 26 36,079 4.85%

RTE products from broiler 14 4,215 0.14%

meat®

Fresh turkey meat 18 3,999 4.18%

RTE products from turkey meat 12 463 0%

Fresh poultry meat other than 16 27,863 2.66%

broiler meat

Fresh pig meat 27 163,765 1.58%
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Food cateqo Number of Number of sampling Percentage Salmonella-
gory reporting MS units tested positive (%)
RTE minced meat, meat 20 11,087 0.50%
preparations and meat
products from pig meat
Fresh bovine meat 22 35,490 0.17%
RTE minced meat, meat 16 1,129 0.18%

preparations and meat
products from bovine meat

(a): Six positive samples reported by Poland of RTE meat preparations from broiler meat intended to be eaten raw.

Eggs and egg products

In total, 29 (0.3%) of the 9,700 tested table egg units reported by 15 MS were Salmonella positive
and positive eggs were reported by Italy, Slovakia, Spain and Romania.

Live bivalve molluscs

In total, 1,485 samples of live bivalve molluscs were reported by eight MS and overall three (0.2%)
were positive for Salmonella. Positive findings were reported by the Netherlands, Portugal and Spain.

Other foodstuffs

Altogether, 1.06% of the 946 samples of dried seeds examined were Salmonella positive in 2017;
all of them were collected during border inspection activities from the Netherlands and Cyprus. In
2016, 8.0% positive samples was reported for this matrix.

Out of the 1,302 tested units of sprouted seeds, three samples (0.23%) at retail were reported
Salmonella positive by France and the Netherlands.

Of the 4,290 units of vegetables tested, 1.19% was Salmonella positive; most of these (44/51)
were collected at retail by the United Kingdom. Among fruits, only one sample out of 1,467 tested
units was Salmonella positive. No positive samples were reported among the 740 samples reported as
fruit and vegetables.

For spices and herbs, of 2,631 units examined, 0.42% was Salmonella positive. Most positive
samples (7/11) were from retail.

Salmonella was found in 0.2% of 27,172 tested samples of other RTE food.

2.4.4. Salmonella in animals

Poultry monitoring data in compliance with the Salmonella National Control Programmes
Achievement of Salmonella reduction targets

Breeding flocks of Gallus gallus

In total, 26 MS and 3 non-MS reported Salmonella NCP data from fowl breeding flocks. Luxembourg
and Malta do not have such flocks. In the EU, Salmonella was found in 1.89% of the flocks (or 297 flocks)
compared with 1.47% in 2016. The prevalence of flocks positive for any of the five target serovars
(S. Enteritidis, S. Typhimurium including its monophasic variant, S. Virchow, S. Infantis and S. Hadar)
was 0.57% (or 90 flocks) compared with 0.54% in 2016. So, 30.3% (90 out of 297) of reported
Salmonella-positive breeding flocks were positive for target serovars. Ten MS and three non-MS reported
no single flock positive for target serovars. All reporting countries except Austria, Belgium, Greece and
Slovakia met the flock prevalence target of maximum 1% (Figure 5). Greece did not meet the target for
the second year and reported two fowl breeding flocks positive for S. Enteritidis and three for S. Infantis.
Austria reported two flocks positive for S. Infantis, Belgium reported three flocks positive for
S. Enteritidis, three for S. Typhimurium and four for S. Infantis and Slovakia reported one flock positive
for S. Enteritidis and one for S. Typhimurium. The commonest reported target serovar was S. Enteritidis
(0.24%), with 16 out of the 37 positive flocks notified by Poland (Figure 6). The number of fowl breeding
flocks positive to S. Enteritidis decreased as compared with 2016 when 49 were positive. The next most
reported were S. Typhimurium (including monophasic variants) (0.20%, with 10 out of the 32 positive
flocks reported by France) (Figure 7) and S. Infantis (0.12%, 19 positive flocks, with more than one
positive flock reported by Austria, Belgium, Italy, Spain and Greece) (Figure 8). An increase in the
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number of positive flocks was seen both for S. Infantis (9 positive flocks notified in 2015 and 2016 and 19
in 2017) and S. Typhimurium, (12 positive flocks in 2015, 24 in 2016 and 32 in 2017). Only two flocks
tested positive for S. Virchow (France) and there were no positive flocks for S. Hadar.
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Figure 5: Prevalence of poultry flocks (breeding flocks of Gallus gallus, laying hens, broilers, breeding
turkeys and fattening turkeys) positive for target Salmonella serovars, EU, 2017
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Figure 6: Prevalence of the S. Enteritidis-positive breeding flocks of Gallus gallus during the
production period, 2017
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Figure 7: Prevalence of the S. Typhimurium-positive (including monophasic variants) breeding flocks
of Gallus gallus during the production period, 2017
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Figure 8: Prevalence of the S. Infantis-positive breeding flocks of Gallus gallus during the production
period, 2017

Flocks of laying hens

All MS and three non-MS reported Salmonella NCP data for laying hen flocks. Salmonella was found
in 3.70% (or 1,361) of the flocks, compared with 3.71% in 2016. The prevalence of flocks positive for
any of the two target serovars was 1.11% (410 flocks), compared with 1.44% in 2016. So, 30.1%
(410 out of 1,361) of reported Salmonella-positive laying hen flocks were positive for target serovars.
Six MS and two non-MS reported no single flock positive for target serovars. Three MS (Croatia,
Estonia and Latvia) did not meet their reduction target (Figure 5) and this was mainly due to infection
with S. Enteritidis. Croatia and Estonia, Estonia also failed to reach the reduction target in 2016. The
flock prevalence was higher for S. Enteritidis (0.89%) as compared with S. Typhimurium (0.22%)
(Figures 9 and 10). There was a decrease in the number of laying hen flocks positive for S. Enteritidis
(327 in 2017 and 434 in 2016) although the number of tested flocks increased by 2% (36,811 in 2017
and 35,950 in 2016).
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Figure 9: Prevalence of the S. Enteritidis-positive laying hen flocks of Gallus gallus during the
production period, 2017
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Figure 10: Prevalence of the S. Typhimurium-positive (including monophasic variants) laying hen
flocks of Gallus gallus during the production period, 2017

Broiler flocks

All MS and three non-MS reported Salmonella NCP data from broiler flocks. In EU, Salmonella was
found in 3.31% of the flocks (or 11,730 flocks) compared with 2.61% in 2016. The prevalence flocks
positive to any of the two target Salmonella serovars was 0.19% (or 659 flocks) compared with 0.21%
in 2016. So, 5.6% (659 out of 11,730) of reported Sa/monella-positive broiler flocks were positive for
target serovars. Eight MS and two non-MS reported no single flock positive for target serovars. All
reporting MS met the target of 1% or less of broiler flocks positive for S. Enteritidis and/or
S. Typhimurium, except the Czech Republic (Figure 5). The flock prevalence was higher for
S. Typhimurium (0.10%) compared with S. Enteritidis (0.08%) (Figures 11 and 12). Both the number
of flocks positive for S. Enteritidis and for S. Typhimurium decreased compared with 2016
(respectively, from 328 in 2016 to 296 in 2017 and from 372 in 2016 to 363 in 2017), although the
number of tested flocks reported increased by 6% (354,151 in 2017 and 334,672 in 2016).
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Figure 11: Prevalence of the S. Enteritidis-positive broiler flocks of Gallus gallus before slaughter,
2017
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Figure 12: Prevalence of the S. Typhimurium-positive (including monophasic variants) broiler flocks of

Gallus gallus before slaughter, 2017

Most MS (22) complied with the legal requirement to report separately investigations carried out by
CA and by FBOp in broiler flocks. Six MS (Bulgaria, France, Lithuania, Luxembourg and the
Netherlands) did not comply and one MS (Croatia) provided exclusively data for FBOp sampling. Also,
some inconsistencies between the reported data for the two systems were noted among data provided
by some MS. The proportions of Salmonella-positive flocks from official control samples taken by the
CA and from self-monitoring performed by the FBOp were, respectively, 7.85% (n = 5,454) and 3.31%
(n = 260,769), respectively, whereas the results for positivity for any of the Salmonella target serovars
were, respectively, 0.81% and 0.09%, respectively. The latter results obtained by the CA were
significantly higher than the FBOp's self-monitoring results and the same finding was also evident for
the Czech Republic, Germany, Greece, Poland and Portugal (Table 16). For the remaining reporting MS
the differences between the results of both categories of samplers were not significant, the sample
size for one or both systems was too low for analyses, or some data were missing.
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Table 16: Comparisons of prevalence of Salmonella target serovar-positive broiler flocks, by
sampler and by reporting Member States, EU, 2017
Competent authorities (CA) Food Business Operator (FBOp)

. o a -
Country Tested Pt(;'gt:te % CIos Tested P::::te % CIgs prvalue® Interpretation
Austria 66 0  0.00 [0.00;5.43]® 5,024 3 0.06 [0.01;0.17] NS
Belgium 78 0  0.00 [0.00;4.62]® 10,219 27 0.26 [0.17;3.84] NS
Croatia 47 0  0.00 [0.00; 7.55]®
Cyprus 8 0 0.00 906 0 0.00 [0.00; 0.41]®
Czech 37 3 8.1 [1.70; 21.91] 4,801 75 1.56 [1.23;1.95] * CA > FBOp
Republic
Denmark 253 0 0.00 [0;1.45]® 4,290 14 0.33 [0.19; 0.58] NS
Estonia 444 0  0.00 [0.00;0.83]1® 571 0 0.00 [0.00; 0.64]® NS
Finland 532 0  0.00 [0.00;0.69]1® 3,352 0 0.00 [0.00; 0.111® NS
Germany 378 8  2.12 [0.92;4.13] 24,088 10 0.04 [0.02; 0.08] *** CA > FBOp
Greece 103 3 291 [0.60;8.28] 7,742 0 0.00 [0.00; 0.05]® *xx CA > FBOp
Hungary 49 0 0.00 [0;7.251® 6,632 14 0.21 [0.11;0.36] NS
Ireland 41 0 0.00 [0;8.6]® @ 3701 0 0.00 [0.00; 0.11® NS
Italy 675 5 074 [0.24;1.72] 23,005 3 0.01 [0.00; 0.04] NS
Latvia 3 0 0.00 677 0 0.00 [0.00; 0.54]1®
Malta 4 0 0.00 412 0 0.00 [0.00; 0.891®
Poland 734 20 272 [1.67;4.18] 40,644 31 0.08 [0.052; 0.11] **x* CA > FBOp
Portugal 126 2 159 [0.19;5.62] 10,934 5 0.05 [0.01; 0.11] ** CA > FBOp
Romania 940 1 0.11 [0.00; 0.59] 11,622 1 0.01 [0.00; 0.05] NS
Slovakia 9 1 1.04 [0.02;567] 2,781 13 0.47 [0.25;0.8] NS
Slovenia 31 0  0.00 [0.00; 11.22]® 2,452 1 0.04 [0.00;0.23] NS
Spain 464 1 022 [0.00;1.19] 39,364 25 0.06 [0.04; 0.09] NS
Sweden 153 0 0.00 [0;2.38]® 4,570 2 0.04 [0.01;0.16] NS
United 192 0  0.00 [0.00; 1.90]® 52,982 0.01 [0.00; 0.02] NS
Kingdom
Switzerland 39 0  0.00 [0.00;9.02]® 460 3 0.65 [0.14;1.89] NS
Total (MS) 5,454 44 0.81 [0.59; 1.1] 26,076 229 0.09 [0.08; 0.10] *** CA > FBOp

- - - -1 The confidence interval is not provided because of the small sample size;
(a): one-sided, 97.5% confidence interval; p-value interpretation: NS: not significant; *< 0.05; **< 0.01; ***< 0.001.

Breeding flocks of turkeys

For breeding turkeys, 14 MS and two non-MS reported Salmonella NCP data. Salmonella was found
in 2.63% (or 52) of the flocks tested (n = 1,979), compared with 1.1% in 2016. The prevalence of
flocks positive to any of the two target serovars was 0.50% compared with 0.24% in 2016.
S. Enteritidis was isolated from one single flock in Germany and S. Typhimurium from nine flocks in
Germany, Italy and Spain, in total. Germany (as in 2016), Italy and Spain did not meet the target
(Figures 5 and 13), whereas the other reporting MS did not report any breeding turkey flock positive
for relevant serovars. So, 19.2% (10 out of 52) of reported Sa/monella-positive flocks were positive for
target serovars.
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Figure 13: Prevalence of the S. Enteritidis- and/or S. Typhimurium-positive (including monophasic
variants) turkey breeding flocks during the production period, 2017

Salmonella NCP monitoring data for turkey breeding flocks must be reported separately for
samplings performed by CA and by FBOp. Two MS (Bulgaria and France) did not comply with this
reporting; 10 MS provided data from FBOp and from CA, and one MS provided data only from CA and
another only from FBOp. In some cases, some inconsistencies were present among data notified for
the different reporting systems. The proportions of Salmonella-positive flocks from official control
samples taken by the CA and from self-monitoring performed by the FBOp were, respectively, 2.40%
(n = 666) and 2.69% (n = 1,076), whereas the results for Salmonella target serovar positives were,
respectively, 1.20% and 0.28%. The comparison among the data reported by CA and by FBOp
(Table 17) revealed that at the MS-group level the prevalence of Salmonella target serovar-positive
flocks from official control samples was significantly higher than self-monitoring results and the same
finding was also evident for Spain.
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turkeys, by sampler and by reporting Member States, EU, 2017
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Comparisons of prevalence of Salmonella target serovar-positive flocks of breeding

Competent authorities (CA)

Food Business Operator (FBOp)

Country Tested P:;s;levte % ClIos Tested P;Sr:'evte % ClIos p-value® Interpretation
Croatia 1 0 0.00 —

Finland 7 0 0.00 — 7 0 0.00 —

Germany 73 2 2.74  [0.33; 9.55] 90 1 1.11  [0.03; 0.03] NS

Greece 2 0 0.00 —

Hungary 36 0 0.00 [0.00; 9.741® 119 0 0.00  [0.00; 3.05]® NS

Ireland 6 0 0.00 — 6 0 0.00 —

Italy 148 3 2.03  [0.42; 5.81] 316 2 0.63  [0.08; 2.27] NS

Poland 109 0 0.00 [0.00; 3.33]1® 161 0 0.00  [0.00; 2.27]® NS

Slovakia 22 0 0.00 [0.00; 15.44]® 22 0 0.00 [0.00; 15.44]® NS

Spain 44 3 6.82 [1.43; 18.66] 100 0 0.00  [0.00; 3.62]® * CA > FBOp
Sweden 4 0 0.00 — 4 0 0.00 —

United 217 0 0.00 [0.00; 1.68]® 251 0 0.00  [0.00; 1.46]® NS

Kingdom

Norway 3 0 0.00 —

Total 666 8 1.20 [0.52; 2.35] 1076 3 0.28 [0.06; 0.81] ok CA > FBOp
(MS)

—: The confidence interval is not provided because of the small sample size;
(a): one-sided, 97.5% confidence interval; p-value interpretation: NS: not significant; *p < 0.05; **p < 0.01.

Flocks of fattening turkeys

For fattening turkeys, in total, 23 MS and three non-MS provided data. Salmonella was found in
5.95% of the flocks (or 2,431 flocks) compared with 4.87% in 2016, in the EU. The prevalence flocks
positive to any of the two target Salmonella serovars was 0.28% (or 113 flocks) (Figure 5), compared
with 0.36% in 2016. So, 4.7% (113 out of 2,431) of reported Salmonella-positive fattening turkey
flocks were positive for target serovars. Twelve MS and two non-MS reported no single flock positive
for target serovars. The Czech Republic did not meet the target (Figure 14) of 1%, as in 2016. The
flock prevalence was higher for S. Typhimurium (0.19%) compared with S. Enteritidis (0.08%). Both
the number of flocks positive to S. Enteritidis and to S. Typhimurium decreased compared with 2016,
respectively, from 43 in 2016 to 34 in 2017 and from 105 in 2016 to 79 in 2017), whereas the number
of tested flocks reported was about the same (40,847 in 2017 and 40,831 in 2016). Switzerland
reported 1 flock out of 18 tested (5.6%) to be positive for target serovars, notably S. Typhimurium.
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Figure 14: Prevalence of the S. Enteritidis and/or S. Typhimurium-positive (including monophasic
variants) flocks of fattening turkeys before slaughter, 2017

Salmonella NCP monitoring data for turkey fattening flocks must also be reported separately for
investigations carried out by CA and by FBOp. Most MS (19) complied with the requirement, while four
MS (Croatia, France, Latvia and the Netherlands) did not send separate data from CA and FBOp. Some
inconsistencies between the reported data for the two systems were noted among data provided by
some MS. The proportions of Salmonella-positive flocks from official control samples taken by the CA
and from self-monitoring performed by the FBOp were, respectively, 8.46% (n = 898) and 7.54%
(n = 27,577), whereas the results for positivity for any of the Salmonella target serovars were,
respectively, 1.78% and 0.12%. The latter results obtained by the CA were significantly higher than
the FBOp's self-monitoring results and the same finding was also evident for Germany, Italy and the

United Kingdom (Table 18).
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Table 18: Comparisons of prevalence of Salmonella target serovar-positive flocks of fattening
turkeys, by sampler and by reporting Member States, EU, 2017

Competent authority Food Business Operator
COUNIY  rested POSNE oy crpy  Tested POMME o, p, PVl Interpretation
Austria 23 0 0.00 [0.00; 14.82]® 429 0 0.00 [0.00;0.86] NS
Belgium 4 0 0.00 .- 211 1 047 [0.01;2.61]
Cyprus 4 0 0.00 - 7 0 0.00 —
Czech 12 0 0.00 - 254 5 197 [0.64; 4.53]
Republic
Denmark 13 0 0.00 ---- 24 0 0.00 [0.00; 14.25]®
Finland 49 0 0.00 [0.00;7.25]® 262 0 0.00 [0.00;1.4]7* NS
Germany 188 12 638 [3.34;10.88] 4681 1 0.02 [0.00;0.12] *** CA > FBO
Greece 6 0 0.00 ---- 75 0 0.00 [0.00;4.8]®
Hungary 28 0 0.00 [0.00;12.34]® 1717 1 0.06 [0.00;0.32] NS
Ireland 22 0 0.00 [0.00; 15.44]® 333 0 0.00 [0.00;1.10]® NS
Italy 128 2 156 [0.19; 5.53] 5061 1 0.02 [0.00;0.11] ** CA > FBO
Poland 176 0 0.00 [0.00;2.07]1® 6687 0 0.00 [0.00;0.05]® NS
Portugal 14 0 0.00 - 1196 4 0.33 [0.09; 0.85]
Romania 49 0 0.00 [0.00;7.25]® 172 0 0.00 [0.00;2.12]® NS
Slovakia 6 0 0.00 ---- 23 0 0.00 [0.00; 14.82]®
Slovenia 13 0 0.00 .- 131 0 0.00 [0.00;2.78]®
Spain 76 0 0.00 [0.00;4.74]1® 3970 15 0.38 [0.21;0.62] NS
Sweden 42 0 0.00 [0.00;8.41]@ 236 0 0.00 [0.00;1.55]® NS
United 45 2 444 [0.54;15.15] 2108 5 0.24 [0.08;0.55] @ ** CA > FBO
Kingdom
Switzerland 18 1 556 [0.14; 27.29]

Total (MS) 898 16 1.78 [1.02; 2.88] 27577 33 0.12 [0.08; 0.17] *** CA > FBO

- - - -1 The confidence interval is not provided because of the small sample size;
(a): one-sided, 97.5% confidence interval; p-value interpretation: NS: not significant; *< 0.05; **< 0.01; ***< 0.001.

Trends in Salmonella poultry flock prevalence in flocks

The trends in the EU flock prevalence of target Salmonella serovars in poultry flocks since the
implementation of EU-wide NCPs 2007-2017 are displayed in Figure 15. Similar trends at MS level are
displayed in the figures in the Appendix. Detailed outputs of the trend analysis are reported in the
Appendix.
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Figure 15: Overall reported prevalence of poultry flocks positive for Salmonella target serovars
relevant for public health in different poultry animal populations, among all reporting
Member States, EU, 2007-2017

Breeding flocks of Gallus gallus

In breeding flocks of Gallus gallus, S. Enteritidis is the commonest target serovar and its trend over
time is nearly identical to that of the target serovars. Moreover, the trends of Salmonella spp. and non-
target serovars are almost similar.

The data used to model the trend in EU Salmonella flock prevalence for target serovars in breeding
Gallus gallus for the period 2007-2017 were from 26 MS. Two MS (Estonia and Latvia) reported 0%
prevalence for target serovars in their flocks during this entire period.

Since the beginning of NCP, there has been a decreasing overall trend for the prevalence of flocks
positive to target serovars (Figures 15 and 17): the estimated prevalence decreased from 0.96%
Clo5[0.53; 1.74] in 2007 to 0.29% Clys[0.2; 0.43] in 2015. In the next 2 years, there was a slight
increase in the prevalence to 0.38% Clgs[0.25; 0.59] in 2017. Nevertheless, this prevalence was not
significantly different from those of the previous 2 years (2015 and 2016). The wide confidence
interval of the estimated prevalence during 2007-2008 reflects the greater variability among MS at the
beginning of NCP, for positivity for target serovars. Since the implementation of the NCP, the variability
among MS has reduced over time. The estimated EU prevalence of flocks positive to Salmonella spp.
decreased from 2.2% Clgs[1.1; 4.2] in 2012 to 1.0% ClIg5[0.61; 1.64] in 2015 and then it increased
slightly to 1.3% ClIg5[0.90; 1.97] in 2017. The latter prevalence was not significantly different from
those of the previous 2 years.

Flocks of laying hens

In laying hen flocks, the temporal trends for S. Enteritidis, target serovars, non-target serovars and
Salmonella spp. were similar, even though different levels of prevalence occurred.

www.efsa.europa.eu/efsajournal 50 EFSA Journal 2018;16(12):5500



B

g roa

eJ EFSA Journal

EU summary report on zoonoses, zoonotic agents and food-borne outbreaks 2017 B

Data used to model the trend in the EU Salmonella flock prevalence for target serovars in laying
hens over the period 2008-2017 were from all MS. No MS reported 0% prevalence for target serovars
during this period. Since the beginning of NCP, there has been a decreasing overall trend for the
prevalence of flocks positive for target serovars (Figures 15 and 17): the estimated prevalence was
3.65% ClIgs5[2.39; 5.53] in 2008 and decreased to 0.85% ClIg5[0.62; 1.3] in 2013, with a steep
downturn. From 2014 onwards, it increased to 1.1% Clg5[0.71; 1.8] in 2016 and then it slowly
decreased again in 2017 to 0.99% Clg5[0.67; 1.44]. Nevertheless, the 2017 prevalence was not
significantly different compared with the previous 3 years. During 2015-2016, different countries
(Croatia, the Czech Republic, France, Germany, Poland and Estonia) reported an increased prevalence
of laying hen flocks positive for target serovars. For Poland in particular, the laying hen flocks positive
for the target Salmonella serovars increased from 2.84% in 2015 to 7.15% in 2016. During 2017, for
most of these MS, the prevalence reached again the levels of 2015. As for breeding hens, the wide
confidence interval of the estimated prevalence in the first two observation years reflects the greater
variability among MS. Since the implementation of the NCP, the variability among MS has reduced over
time, with the exception of 2016. The estimated EU prevalence of laying hen flocks positive for
Salmonella spp. was 7.16% Clgs[4.36; 11.54] in 2008 and it decreased to 2.1% Clgs[1.32; 3.34] in
2014, with a steep downturn. During the following years, it increased to 3.1% Clg5[1.95; 4.78] in
2017. Nevertheless, the 2017 prevalence was not significantly different compared with the previous
2 years.
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Figure 16: Percentage of laying hen flocks positive for S. Enteritidis and number of human
salmonellosis cases due S. Enteritidis infection acquired in the EU, 2012-2017

Figure 16 displays the EU S. Enteritidis flock prevalence in laying hens and the number of human cases
due to S. Enteritidis infection acquired in the EU, without human data from Poland that started to report
case-based serotype data first time in 2017. The EU S. Enteritidis flock prevalence in laying hens
decreased from 2012 to 2014, after which it significantly increased during 2015 and 2016. It then
decreased again during 2017 to 0.9%. The number of human cases due to S. Enteritidis infection
acquired in the EU seemed to follow during 2012-2017 an analogous trend. After a sharp decrease in
human cases of S. Enteritidis in 2013 compared with 2012, an increase was observed during the following
years. The number of cases due to S. Enteritidis next decreased in 2017 to the same level as in 2015.
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Broiler flocks

In broiler flocks, the trend over time of S. Enteritidis mimics that of the target serovars. Moreover,
the trends over time of Salmonella spp. and non-target serovars are analogous.

The data from 27 MS were used to model the trend in EU Salmonella flock prevalence for target
serovars in broilers for the period 2009-2017. Two MS (Finland and Estonia) reported 0% prevalence
for target Salmonella serovars in their broiler flocks during this entire period. Since the beginning of
NCP, the estimated flock prevalence for target serovars had a steep decrease in the first time interval
(until 2011) and a minor one in the remaining observation time (Figures 15 and 17). The prevalence
was 0.51% ClIg5[0.26; 0.97] in 2009 and decreased to 0.15% ClIgs5[0.08; 0.29] in 2017. This latter
prevalence was not significantly different from those of the previous 2 years. The estimated EU
prevalence of broiler flocks positive to Salmonella spp. decreased from 1.7% Clg5[0.88; 3.12] in 2013
to 1.18% Clgs[0.67; 2.09] in 2015 and then it increased slightly to 1.6 Clg5[0.88; 3.01] in 2017,
reaching the prevalence level of 2013. Nevertheless, the prevalence in 2017 was not significantly
different from those of the previous 2 years.

Breeding turkey flocks

In breeding turkeys, the trends over time of S. Enteritidis and target serovar-positive flocks
overlapped, as did those of Salmonella spp. and the non-target serovars.

The data used to model the trend in the EU Salmonella flock prevalence for target serovars in
breeding turkeys for the period 2010-2017 were from 15 MS. Six MS reported 0% prevalence for target
Salmonella serovars in their breeding turkey flocks over this entire period (Figure 15). The remaining
MS had, from time to time, some positive flocks. The estimated Sa/monella serovar prevalence ranged
from 0.2% to 0.5% for the entire period. Overall, the prevalence of the target serovars remained
constant, although with some fluctuations (Figure 17). The estimated EU Salmonella spp. flock
prevalence decreased from 4.6% Clgs[1.42; 13.84] in 2013 to 1.14% ClIg5[0.61; 2.12] in 2016 and then
it increased in a significant way (p-value = 0.035) to 2.84% ClIgs5[1.53; 5.20] in 2017.

Fattening turkeys

In fattening turkeys, the trends over time of S. Enteritidis and the target serovars are different.
Conversely, the trends over time of Salmonella spp. and non-target serovars are very similar.

The data used to model the trend in EU Sa/monella flock prevalence for target serovars in fattening
turkeys for the period 2010-2017 were from 25 MS. Four MS (the Netherlands, Romania, Slovenia and
Sweden) reported 0% prevalence for target Salmonella serovars in their fattening turkey flocks during
this entire period. The estimated target serovar flock prevalence was 0.4% Clgs[0.25; 0.62] in 2010, it
decreased to 0.22% Clg5[0.15; 0.32] in 2014, it increased to 0.29% Clg5[0.19; 0.44] in 2016 and
finally in 2017 it decreased again to the level of 2015 (0.22% ClIg5[0.13; 0.37]). Overall, the target
Salmonella serovars prevalence slightly decreased with small fluctuations over time (Figures 15 and
17). Nevertheless, there were no significant differences among the prevalence in the last 3 years. The
estimated EU prevalence of fattening flocks positive to Salmonella spp. decreased from 5% Clgs[2.34;
10.59] in 2013 to 2.13% ClIg5[0.87; 5.1] in 2015 and then it increased to 3.5% Clgs[1.71; 6.95] in
2017. Nevertheless, the 2017 prevalence was not significantly different from those of the previous
2 years.
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Salmonella monitoring data in other animals

Five MS (Bulgaria, Hungary, Latvia, Poland and Sweden) and one non-MS (Norway) reported
monitoring data on Salmonella flock prevalence in ducks and geese for 2017. Of 5,244 flocks, 2.7%
were positive for Salmonella, whereas 1.2% was positive for S. Enteritis and/or S. Typhimurium.

Sixteen MS and two non-MS (Norway and Switzerland) reported data on Salmonella prevalence in
pigs. Overall, 12.7% of the 90,921 reported sampled units were positive for Salmonella. Among these,
about 80% (n = 71,860) were collected at the slaughterhouse and 14.2% were positive.

In cattle, based on data reported by 15 MS and three non-MS, the overall prevalence of Salmonella -
positive sampling units was 0.20% with 654,206 sampled units.

2.4.5. Salmonelia in feed

The overall prevalence of Salmonella-positive units in animal- and vegetable-derived feed supplies
in 2017 was 1.32% out of 21,868 units reported by 24 MS.

In compound feed (the finished feed for animals), the prevalence of Salmonella-positive units in
2017 was low for all animal populations: 0.28% of 14,343 tested samples for poultry, 0.43% of 2,808
tested samples for cattle and 0.47% of 3,591 tested samples for pigs.

2.4.6. Salmonella serovars in humans, food and animals
Humans
Serovars among all confirmed salmonellosis cases

For humans, information on Salmonella serovars was available for 86.1% of the total number of
confirmed cases (78,949 cases out of 91,662) from 27 MS (Bulgaria did not report case-based serovar
data), Iceland and Norway. Data includes all cases reported with serovar information regardless the
importation/travel status. As in previous years, the three most commonly reported Sa/monella serovars
in 2017 were S. Enteritidis, S. Typhimurium and monophasic S. Typhimurium (1,4,[5],12:i:-),
representing 70.5% of the 78,949 confirmed human cases with known serovar in 2017 (Table 19). The
proportion of S. Enteritidis continued to increase in 2017 compared with 2015 and 2016, which was
mainly due to one large MS (Poland) starting to report case-based serotype data for the first time in
2017. The proportions of S. Typhimurium and its monophasic variant strains 1,4,[5],12:i:- and
S. Infantis that were at same level as in 2015 and 2016. Cases of S. Stanley stayed on the same
stable level as before the outbreak in 2013. The fifth most common serovar S. Newport increased
22.8%, and S. Agona increased 61.8% in 2 years since 2015 and replaced S. Derby as a sixth most
common serovar. Three ‘new’ serovars (S. Brandenburg, S. Kottbus and S. Coeln), which increased
68.6%, 67.3% and 33.5%, respectively, in 2 years, entered the top 20 list in 2017 and replaced
serovars S. Braenderup, S. Panama, S. Weltevreden.

Table 19: Distribution of reported confirmed cases of human salmonellosis in the EU/EEA, 2015-
2017, by the 20 most frequent serovars in 2017

2017 2016 2015

Serovar Cases MS % Cases MS % Cases MS %
Enteritidis 38,780 27 49.1 33,325 25 48.5 32,341 25 44.4
Typhimurium 10,593 27 13.4 9,789 25 13.4 12,035 25 16.5
Monophasic 6,324 16 8.0 5,697 15 8.4 5,786 15 7.9
Typhimurium

1.4.[5].12:i:-

Infantis 1,805 28 2.3 1,658 25 2.4 1,655 25 2.3
Newport 925 26 1.2 758 18 1.1 753 20 1.0
Agona 647 22 0.8 452 17 0.8 400 17 0.5
Kentucky 617 20 0.8 559 21 0.8 545 20 0.7
Derby 612 24 0.8 620 21 0.8 697 22 1.0
Stanley 554 23 0.7 543 21 0.7 825 24 1.1
Virchow 512 22 0.6 509 21 0.7 516 23 0.7
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2017 2016 2015

Serovar Cases MS % Cases MS % Cases MS %
Bareilly 427 19 0.5 262 16 0.6 225 18 0.3
Naples 406 19 0.5 300 16 0.6 373 18 0.5
Java 388 17 0.5 418 17 0.6 436 17 0.6
Bovismorbificans 346 22 0.4 393 21 0.5 387 21 0.5
Hadar 335 20 0.4 274 18 0.5 251 20 0.3
Saintpaul 332 22 0.4 456 21 0.4 292 19 0.4
Chester 329 19 0.4 302 18 0.4 294 17 0.4
Brandenburg 290 20 0.4 190 16 0.4 172 21 0.2
Kottbus 266 23 0.3 121 18 0.4 159 22 0.2
Coeln 265 22 0.3 139 16 0.3 200 16 0.3
Other 14,196 - 18.0 13,472 - 17.7 14,573 - 20.0
Total 78,949 27 100.0 70,237 26 100.0 72,915 26 100.0

MS: Member State.

Source(s): Twenty-seven MS and two non-MS; Austria, Belgium, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Poland, Portugal, Romania,
Slovakia, Slovenia, Spain, Sweden and United Kingdom, and Iceland and Norway." *°

Serovars acquired in the EU

To estimate the impact of the 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 (Table 9). Information on Salmonella serovars with importation/travel data was available from
26 MS, representing 75.0% of cases with known serovar data in 2017. Most cases (81.1%) with
known data on importation were infected within the EU. Among the travel-related cases, the most
frequently reported travel destinations were Spain (33.5%), Greece (12.5%), Poland (7.1%) and Italy
(6.6%), as in 2016.

From reported cases of human salmonellosis acquired in the EU, S. Enteritidis dominated and
almost two in three (61.2%) of the reported cases were infected by this serovar. Together with
S. Typhimurium and monophasic S. Typhimurium 1,4,[5],12:i:-, these three serovars represented
78.1% of the confirmed human cases acquired in the EU in 2017 (Table 20). S. Enteritidis cases were
predominantly (94.4%) infected within EU. The proportion of S. Enteritidis continued to increase in
2017 compared with 2015 and 2016. This was mainly due to one large MS (Poland) starting to report
case-based serotype data for the first time in 2017. Without Poland, the proportion of S. Enteritidis
was at the same level as in 2016 (57.1%). The proportion of S. Typhimurium continued to decrease in
2017, while its monophasic variant strains 1,4,[5],12:i:- and S. Infantis remained at the same level as
in 2016 and 2015. The number of cases of S. Newport acquired in the EU, which replaced S. Derby as
the fifth serovar in the top five, increased by 21.5% (68 cases) compared with 2016. The majority
(82.4%) of the increase of S. Newport cases was reported by one country, the United Kingdom. Fifty-
six per cent of the cases in the United Kingdom were domestically acquired whereas the remaining
cases were almost entirely linked to travel in Spain. The decrease of S. Derby was highly influenced by
one country (Belgium) not reporting importation status with the data in 2017. When analysed without
data from Belgium, there was a decrease of S. Derby by 9.2% (30 cases) compared with 2016.

Table 20: Distribution of reported cases of human salmonellosis acquired in the EU, 2015-2017, by
the five most frequent serovars in 2017

2017 2016 2015
Serovar Cases MS % Cases MS % Cases MS %
Enteritidis 32,251 25 61.2 26,781 23 57.1 25,788 22 54.7
Typhimurium 6,807 25 12.9 6,725 23 14.3 7,971 22 16.9
Monophasic 2,098 16 4.0 2,088 16 4.5 2,303 14 4.9
Typhimurium

1.4.[5].12:i:-

www.efsa.europa.eu/efsajournal 56 EFSA Journal 2018;16(12):5500



@Eéc ej EFSA Journal

EU summary report on zoonoses, zoonotic agents and food-borne outbreaks 2017 [ e

2017 2016 2015
Serovar Cases MS % Cases MS % Cases MS %
Infantis 1,164 22 2.2 1,099 21 2.3 1,137 21 2.4
Newport 384 19 0.7 316 16 0.7 278 17 0.6
Other 10,026 - 19.0 9,909 - 21.1 9,672 - 20.5
Total 52,730 26 100.0 46,918 24 100.0 47,149 22 100.0

Source(s): Twenty-six MS; Austria, Belgium, Croatia, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece,
Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden and United Kingdom.

There was a statistically significant (p < 0.01) decreasing trend for S. Enteritidis acquired in the EU
in 2008-2017, however the trend stabilised and did not show any significant increase or decrease
between 2013 and 2017 (Figure 18).

At the country level, nine MS (Denmark, Estonia, Finland, Germany, Hungary, Italy, Latvia, Malta and
the Netherlands) reported a decreasing trend of S. Enteritidis cases acquired within the EU in 2008-2017,
whereas two MS (the Czech Republic and Portugal) reported an increasing trend over the same period.

In contrast, none of the MS reported a significantly decreasing trend of S. Enteritidis cases acquired
within the EU over the last 5 years (2013-2017). A significant increasing trend was observed in six MS
(Estonia, Ireland, Portugal, Slovakia, Spain and the United Kingdom) for the last 5 years.
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Source(s): Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy,
Latvia, Malta, Netherlands, Norway, Portugal, Slovakia, Spain, Sweden and United Kingdom. Austria, Belgium,
Bulgaria, Cyprus, Croatia, Lithuania, Luxembourg, Poland, Romania and Slovenia did not report data to the level
of detail required for the analysis.

Figure 18: Trend in reported confirmed human cases of S. Enteritidis acquired in the EU, by month,
2008-2017

Food and animals

Descriptive analyses were made from food and animal 2017 data of the five most commonly
reported Salmonella serovars that were reported from domestic human cases in the EU (including
cases that travelled within EU) for 2017 (Table 20). These five most reported serovars were:
S. Enteritidis, S. Typhimurium, monophasic S. Typhimurium, S. Infantis and S. Newport. Only isolates
related to food-producing animals and major food categories were aggregated into the following
categories: broiler flocks, broiler meat, laying hen flocks, eggs, fattening turkey flocks, turkey meat,
pigs, pig meat, cattle and bovine meat (Table SERALLMATRIX in the Appendix). From 14,762
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serotyped Salmonella isolates the numbers of reported serovars for the different matrices were in
decreasing order from broiler flocks (9,921 isolates, 67.2%), broiler meat (1,664 isolates, 11.3%),
turkey flocks (953 isolates, 6.5%), laying hen flocks (948 isolates, 6.4%), pig meat (592 isolates,
4.0%), cattle (235 isolates, 1.6%), pigs (208 isolates, 1.4%), turkey meat (149 isolates, 1.0%), cattle
meat (61 isolates, 0.4%) and eggs (31 isolates, 0.2%).

The Sankey diagram in Figure 19 illustrates how the EU top-five Salmonella serovars in human
salmonellosis acquired in the EU are associated with the most important animal species 2017.
S. Enteritidis was firstly associated with broiler (57.2% of the S. Enteritidis isolates were from broiler
flocks and meat), and secondly with layers (37.1%). A marginal number of S. Enteritidis isolates were
obtained from turkey (3.9%) sources. S. Typhimurium was associated with all matrices, in decreasing
order: 47.1% of the S. Typhimurium isolates were from broiler sources, 28.3% from pig, 11.1% from
turkey, 10.7% from layers and 2.8% from cattle. Monophasic S. Typhimurium was associated mainly with
pig (49.7%) and broiler sources (35.3%). S. Infantis was markedly related to broiler sources (94.6%). S.
Newport was associated with turkey (65.5%) and broiler (30.5%) sources with, respectively, 100, 41, 33
and 21 isolates from fattening turkey flocks, broiler flocks, turkey meat and broiler meat. As explained in
Section 4.2. ‘Surveillance and monitoring of Sa/monella in the EU, figures such as Figure 19 can be
misleading because the mandatory reporting of target serovars in the context of NCP and in the context
of the FSC for fresh poultry meat could result in an overestimation of these target serovars compared
with the other serovars. For the remaining matrices, serovar data collected could be strongly biased by
what each MS actually serotyped and notified. Moreover, associating S. Enteritidis more with broilers than
layers may be misleading because there are far more broiler flocks than laying flocks, the detection
sensitivity is highly likely much higher in broiler flocks compared to laying hen flocks, and the impact of
broiler meat on human cases might be much less than for eggs in most countries where raw or lightly
cooked minced chicken meat (or food-like liver parfait) is not commonly used. Lastly, Figure 19 is
influenced by the contribution of each source within the entire panel of data considered, where broilers
(flocks and meat samples) represented the great majority of data.
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The left side of the diagram shows the five commonest reported Salmonella serovars from human salmonellosis
cases acquired in the EU: S. Infantis (blue), S. Typhimurium (green), S. Enteritidis (pink), monophasic
S. Typhimurium (yellow) and S. Newport (violet). Animal and food data from the same source were merged:
‘broiler’ includes isolates from broiler flocks and broiler meat, ‘cattle” includes isolates from bovines for meat
production and bovine meat, ‘pig’ includes isolates from fattening pigs and pig meat, ‘turkey’ includes isolates
from fattening turkey flocks and turkey meat and ‘layers’ includes laying hen flocks and eggs. The right side
shows the five sources considered (broiler, cattle, pig, turkey and layers). The width of the coloured bands
linking sources and serovars is proportional to the percentage of isolation of each serovar from each source.

Figure 19: Sankey diagram of the distribution of the EU top-five Salmonella serovars in human
salmonellosis acquired in the EU, across different food and animal sources (broiler, cattle,
pig, turkey and layers), by source, EU, 2017

www.efsa.europa.eu/efsajournal 58 EFSA Journal 2018;16(12):5500



€ 3 eJ EFSA Journal

EU summary report on zoonoses, zoonotic agents and food-borne outbreaks 2017 I

The Sankey diagram in Figure 20 illustrates how the EU top-five Salmonella serovars in human
salmonellosis acquired in the EU across are distributed across the reporting MS in 2017. Twenty-six MS
reported the top-five Salmonella serovars from the previous sources. S. Enteritidis was widely reported
from most MS, even though Poland and France accounted for most of S. Enteritidis reported (30.7%
and 17.3%, respectively). Similarly, S. Typhimurium and monophasic S. Typhimurium isolates were
reported from all MS, but the highest percentage of both of these serovars was reported from France,
accounting for 30.2% and 29.1%, respectively. S. Infantis isolates were reported mainly from Italy
(30.4%), Hungary (20.8%) and Croatia (13.3%). S. Newport, was mostly reported from Hungary,
accounting for 58.6% of the total amount of Salmonella isolates belonging to this serovar, and
secondly by Poland (15.3%).

S. Typhimurium, monophasic

The left side of the diagram shows the five commonest reported Salmonella serovars from human salmonellosis
cases acquired in the EU: S. Infantis (blue), S. Typhimurium (green), S. Enteritidis (pink), monophasic
S. Typhimurium (yellow) and S. Newport (violet). The right side shows the reporting Member States. The width
of the coloured bands linking Member States and serovars is proportional to the percentage of isolation of each
serovar reported from each MS.

Figure 20: Sankey diagram of the distribution of the EU top-five Salmonella serovars in human
salmonellosis acquired in the EU, by reporting Member States, EU, 2017

Salmonella Enteritidis

Considering all fowl (Gallus gallus, including breeding hens, laying hens and broilers) S. Enteritidis
was the fourth most common reported serovar, accounting for 6.7% of the isolates, even though for
some MS (the Czech Republic, Germany and Poland) it was the most commonly reported one. In
laying hens, S. Enteritidis was the commonest serovar reported. In broiler flocks S. Enteritidis was the
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seventh commonest reported serovar while from broiler meat it was the second one (14.6%). A
negligible number of S. Enteritidis isolates were reported from food and animal sources of turkey, pig
and cattle origin. More detailed information can be found in the Appendix (overview tables of
distributions of serovars, which include some more data as compared with the data underpinning the
pyramid plot because they were extracted using less stringent criteria).

The pyramid plot in Figure 21 displays for each source (animal species and food related to this
animal species) the number of isolates and the corresponding percentage. It shows that S. Enteritidis
accounted for more than 30% of all Salmonella isolates serotyped from the layers sources while in
broiler flocks this is less than 5%. It accounted for about 15% of all isolates from broiler meat. For the
other sources, a negligible number of S. Enteritidis isolates was reported by a few MS.
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The percentages were calculated on the total number of isolates serotyped for each animal and food category.
The values at the side of each bar are the number of S. Enteritidis isolates and the number in parentheses
indicates the number of reporting Member States.

Figure 21: Pyramid plot showing the distribution of S. Enteritidis among food and animal sources,
EU, 2017

Salmonella Typhimurium

S. Typhimurium accounted for 3.3% and 2.8% of the isolates serotyped from fowl (Gallus gallus,
including breeding hens, laying hens and broilers) and broiler flocks, respectively. In broiler meat, it
was the fourth most common serovar reported (4.7% out of 1,664 isolates) with Poland reporting 75%
of those isolates. In laying hen flocks, S. Typhimurium was the fourth commonest serovar (7.2% of the
isolates). In eggs, this serovar accounted for 19.3% of the serotyped isolates. In fattening turkey
flocks, 65 S. Typhimurium (6.3%) isolates were reported, mostly by France and Spain. In turkey meat,
S. Typhimurium was the third serovar reported (16% out of the 149 isolates) and Poland reported
most isolates. In pigs, S. Typhimurium was the second most reported serovar with 92 (20.6% out of
446) isolates. Spain and the United Kingdom reported most of these. In pig meat, S. Typhimurium was
the commonest reported serovar and accounted for 161 (27%) out of the 595 Salmonella isolates
serotyped. Spain contributed with 30.4% of the S. Typhimurium reported. In cattle herds,
S. Typhimurium was the second most common serovar, accounting for 308 out of 1,177 Salmonella
isolates (26.2%), whereas for bovine meat S. Typhimurium, with 12 isolates (19.7%) reported out of
61 serotyped, was the most reported one. More detailed information can be found in the
Appendix (overview tables of distributions of serovars that include some more data as compared with
the data underpinning the pyramid plot because they were extracted using less stringent criteria).
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The percentages were calculated on the total number of isolates serotyped for each animal and food category.
The values at the side of each bar are the number of S. Typhimurium isolates and the number in parentheses
indicates the number of reporting Member States.

Figure 22: Pyramid plot showing the distribution of S. Typhimurium among food and animal sources,
EU, 2017

The pyramid plot for S. Typhimurium (Figure 22) shows that 15% and 27% of the isolates
serotyped from pig herds and pig meat, respectively, belonged to this serovar. Considering broiler,
fattening turkey and laying hen flocks, S. Typhimurium accounted for, respectively, 2.4%, 5.4% and
7.1% of all isolates reported.

Monophasic variants of Salmonella Typhimurium

In laying hen, broiler and fattening turkey flocks as well as in the corresponding food sources (eggs
and meat), serovars reported as ‘monophasic variants of S. Typhimurium’ did not rank among the EU
level top-10 of most reported serovars. The group of monophasic variants of S. Typhimurium was the
commonest reported serovar from pigs and pig meat accounting for, respectively, 167 (37.4%) and
129 (22%) isolates. These results confirm that pigs are the main animal reservoir for monophasic
variants of S. Typhimurium. In cattle, this group accounted for 1.8% out of 1,177 serotyped
Salmonella isolates, whereas in bovine meat it was 16.4% out of 61 serotyped Salmonella isolates.
More detailed information can be found in the Appendix (overview tables of distributions of serovars,
which include some more data as compared with the data underpinning the pyramid plot because they
were extracted using less stringent criteria).
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The percentages were calculated on the total number of isolates serotyped for each animal and food category.
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number in parentheses indicates the number of reporting Member States.

Figure 23: Pyramid plot showing the distribution of monophasic variant of S. Typhimurium, grouped
as one serovar, among food and animal sources, EU, 2017

The pyramid plot (Figure 23) shows that about 28% and 20% of all isolates serotyped from pigs
and pig meat, respectively, were monophasic variants of S. Typhimurium. The reported percentage of
this group of serovars was negligible from other sources with the exception of bovine meat (18%).

Salmonella Infantis

S. Infantis was the commonest reported serovar in fowl (Gallus gallus), accounting for 4,185 out of
9,837 (42.5%) isolates. As in previous years, it accounted for most of the isolates reported by some
MS (e.g. Austria, Croatia, Hungary, Italy, Slovakia and Slovenia) for Gallus gallus, while some other MS,
which reported large numbers of isolates from fowl (e.g. France and the United Kingdom), hardly
reported it. Much more isolates of S. Infantis were reported from fowl (4,185 in 2017 vs 2,399 in
2016). This increase was strongly influenced by the reporting of a few MS. S. Infantis was the
commonest reported serovar from broiler flocks as well as broiler meat, accounting for 46.5% and
50.6%, respectively, of all serotyped Salmonella isolates reported from these sources. In laying hen
flocks, S. Infantis accounted for 118 (12.7%) of the 932 isolates reported, and in fattening turkey
flocks, it accounted for 13.3% of the 953 isolates reported, being the second most reported serovar
reported for both categories. Most of S. Infantis isolates from fattening turkey flocks (97.6%) were
notified by Hungary. Also, in turkey meat, S. Infantis was the second most reported serovar,
accounting for 17.4% of the 149 isolates and mostly reported by Hungary (20 out of 26). S. Infantis
was not among the commonest reported serovars from cattle or pig sources (both animals and food).
More detailed information can be found in the Appendix (overview tables of distributions of serovars,
which include some more data compared with the data underpinning the pyramid plot because they
were extracted using less stringent criteria).
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The percentages were calculated on the total number of isolates serotyped for each animal and food category.
The values at the side of each bar are the number of S. Infantis isolates and the number in parentheses
indicates the number of reporting Member States.

Figure 24: Pyramid plot showing the distribution of S. Infantis among food and animal sources, EU,
2017

Most of the serotyped isolates from broiler flocks and from broiler meat were S. Infantis accounting
for 46% and 51% of all serotyped serovars from these sources, respectively (Figure 24). In addition,
in laying hen and fattening turkey flocks about 10% of all serotyped isolates were S. Infantis. This
serovar was seldom reported from pig and cattle.

Salmonella Newport

S. Newport was not among the 10 commonest reported serovars from fowl (Gallus gallus). 1t was
reported in very low numbers by five MS (21 out of 1,664 isolates) from broiler meat. In fattening
turkey flocks S. Newport was the third most common serovar accounting for 100 out of 953 isolates
(10.5%). The number of reported S. Newport isolates increased compared with 2016 and this was
mostly due to the high number (91) of S. Newport reported from Hungary. In turkey, meat samples
S. Newport was the most common serovar, accounting for 22.1% of the 149 isolates reported, most of
which were by Hungary. S. Newport was not reported from pigs or pig meat, and reports of this
isolate from cattle and bovine meat were negligible. More detailed information is in the
Appendix (overview tables of distributions of serovars, which include some more data as compared
with the data underpinning the pyramid plot because they were extracted using less stringent criteria).

Animal Matrix Food
7(4)' Layers | 0(0)
100 (5) - Turkey | 33 (3)
0(0) | Pig | 0 (0)
0(0) | Cattle |:| 1(1)
41 (5) I Broiler D 21 (5)
T T T 1 T T T 1
30 20 10 0 0 10 20 30
Percentage (%) Percentage (%)

The percentages were calculated on the total number of isolates serotyped for each animal and food category.
The values at the side of each bar are the number of S. Newport isolates and the number in parentheses
indicates the number of reporting Member States.

Figure 25: Pyramid plot showing the distribution of S. Newport among food and animal sources, EU,
2017

www.efsa.europa.eu/efsajournal 63 EFSA Journal 2018;16(12):5500



B

EU summary report on zoonoses, zoonotic agents and food-borne outbreaks 2017 B

eJ EFSA Journal

The pyramid plot in Figure 25 shows that S. Newport was mostly associated with the turkey
source, accounting for 10% and 22%, respectively (fattening turkey flocks and turkey meat). Overall,
this serovar was reported by few MS, for any source.

S. Enteritidis was by far the commonest reported serovar in breeding Gallus gallus and laying hens,
whereas in broilers it ranked at a lower position. A different picture was seen for S. Infantis. Although
during the last years the number of reported S. Infantis isolates increased in breeding Gallus gallus, it
remained below S. Enteritidis and S. Typhimurium, whereas in broilers it was the most reported
serovar with a marked increase in the number of isolations over several years. S. Mbandaka is another
serovar that appeared in the top list of isolated serovars for Gallus gallus, laying hens and broilers.
More detailed information is in the Appendix (overview tables of distributions of serovars).

2.5. Discussion

Salmonellosis remains the second most common zoonosis in humans in the EU, despite a significant
decreasing EU/EEA trend in confirmed salmonellosis cases since 2008. In the last 5 years (2013-2017),
however, the trend has stabilised. In 2017, the number of reported confirmed human cases and the EU
notification rate slightly decreased after a 3-year increase. Almost half of the MS reported a decreasing
trend during 2008-2017, but in the majority of those countries the trend has stabilised and the
number of MS reporting a significantly increasing trend doubled in 2013-2017. This could be partly
attributable to more complete reporting and improvements in the surveillance of salmonellosis in a few
countries.

Serovar S. Enteritidis, proportionally continued to increase, particularly in human cases acquired
within the EU. S. Enteritidis is predominantly acquired in the EU, more than other serovars. The
increase in number in 2017 was mainly due to one new Member State (Poland) starting to report case-
based serovar data for first time. Without Poland, the number of S. Enteritidis cases was at the same
level as in 2016. A large multicountry outbreak of S. Enteritidis associated with contaminated eggs
from Poland was confirmed in 14 EU/EEA countries in 2016 (EFSA and ECDC, 2017a). Poland
implemented control measures and the cases declined in 2017, but started to increase again during
the end of the year. It is likely that this multicountry outbreak (ECDC, 2016, 2017a,b; EFSA, 20173,c)
belongs to an epidemic caused by a S. Enteritidis clone already existing since 2012 and still ongoing
during 2017, with the most recent case reported from November 2017 (EFSA and ECDC, 2017b).

The number of cases and proportion of the second most common serovar S. Typhimurium
continued to decrease in 2017. Together, S. Enteritidis and S. Typhimurium (including monophasic
variants) accounted for almost 80% of human cases acquired in the EU. S. Infantis has been
consistently the fourth most frequently reported serovar in the domestically acquired and travel-
associated cases.

S. Newport replaced serovar S. Derby as a fifth most common serovar acquired within EU. The
increase of S. Newport was mainly (> 80%) due to a higher number of domestic cases in one country
(the United Kingdom). The decrease of S. Derby, the previously fifth most common serovar acquired
within EU, was greatly affected by one MS, Belgium, which did not report 2017 importation data for
serovars and needed being excluded among domestically acquired cases in 2017.

Among reported serovars from all salmonellosis cases and disregarding the travel information
S. Agona replaced S. Derby as the sixth most common serovar. This may be due to two S. Agona
multicountry outbreaks in the EU that were under investigation during 2017. An outbreak was linked to
the consumption of infant formula in France from August 2017 until January 2018 (EFSA and ECDC,
2018a; Jourdan-da Silva et al., 2018). A multicountry outbreak of S. Agona was possibly linked to RTE
food (EFSA and ECDC, 2018c). Overall, 122 outbreak cases were reported by five EU countries (the
United Kingdom, Finland, Denmark, Germany and Ireland) from January 2017 to July 2018.

Salmonellosis notification rates for human infections vary between MS, reflecting variations in, for
example, quality, coverage and severity focus of the surveillance systems, practices in sampling and
testing, disease prevalence in the animal population, food and animal trade between MS, and the
proportion of travel-associated cases. The variation in national surveillance systems is reflected for
example by the fact that countries reporting the lowest notification rate for salmonellosis had the
highest proportions of hospitalisation, suggesting that the surveillance systems in these countries are
focusing on the most severe cases.

From the monitoring data submitted by MS according to Regulation (EC) No. 2073/2005 on
microbiological criteria on food samples, the highest proportions of Salmonella-positive single samples
from official control investigations by CA were reported from foods of meat origin intended to be
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cooked before consumption (minced meat and meat preparations from poultry and minced meat and
meat preparations from other species than poultry). These data were, however, too scarce and
unrepresentative to describe the situation at the EU level. Still, this observation is consistent with the
2017 notifications in the EU Rapid Alert System for Food and Feed (RASFF), where the highest numbers
of non-compliances were for poultry meat and meat from other species European Commission, 2017.° As
regards Salmonella PHC monitoring data from pig carcasses, from eight MS (Belgium, Bulgaria, Greece,
Italy, the Netherlands, Poland, Slovakia and Spain) providing data collected by CA and as well by FBOp,
all except one reported the occurrence of Salmonella-positive samples from official control samples to be
significantly higher than self-monitoring results. These differences can be related to the fact that the CA
generally focus their samplings on the most problematic herds/slaughterhouses (risk-based approach),
but it might also be related to different level of sensitivity of the sampling strategies used by CA and
FBOp and laboratory analytical methods used (FBOp may use alternative methods). It is advisable to
promote further investigations to understand the main reasons explaining these differences.

About Salmonella in animals, for all poultry categories covered by NCP in 2017, the EU prevalence
of flocks positive to target Salmonella serovars decreased or stabilised compared with 2016, except in
flocks of breeding turkeys where there was an increase in few MS of S. Typhimurium-positive flocks.
For laying hens, after the increase in the prevalence of S. Enteritidis-positive flocks, documented in
2016 and involving a group of MS, the prevalence decreased during 2017 to a level comparable to
2015. A decrease in the number of S. Enteritidis-positive flocks was reported for breeding fowl, broiler
flocks and for laying hen flocks compared with the previous year. The prevalence of flocks positive to
Salmonella spp. increased in 2017 compared with 2016. This increase was for all the poultry categories
covered by NCP except for laying hens.

Trend analyses revealed an overall decreasing trend for the prevalence of target serovars in all
poultry species, except for breeding turkeys where a stationary but somewhat fluctuating trend was
observed for the last 7 years. Nevertheless, in all the poultry species, the prevalence of target serovars
over the last 3 years was not significantly different. Conversely, trend analyses of the prevalence of
Salmonella spp. showed a generalised increasing trend. This increase may partly be explained by a
change in reporting practices and improved surveillance and reporting, brought about through intense
collaboration between MS, EFSA and the European Commission. An upward reset of the annual
baseline of prevalence of Salmonella spp.-positive flocks may also be expected due to this.

The data presented here suggest that although the situation related to target serovars was positive
for almost all the poultry species covered by NCP, it is pivotal not to underestimate the potential risk
posed by the increase in prevalence of Salmonella spp.-positive flocks. These increases in prevalence
could be related to some weaknesses of the measures implemented to control Salmonella in poultry
flocks. Among the non-target serovars for poultry categories other than breeding Gallus gallus,
S. Infantis was reported, and it is an important public health concern due to its frequent isolation from
humans and the high levels of multidrug-resistance. For broiler flocks in particular, the increase of
prevalence of Salmonella spp.-positive flocks seem to be related to the massive spread of S. Infantis
documented during recent years. This serovar is recognised as by far the commonest serovar in
broilers both from animals and meat. Several points must be still clarified to explain its recent success
in the broiler production chain. It is the third commonest reported serovar from breeding Gallus gallus
as part of NCP, after S. Enteritidis and S. Typhimurium, and an increase in the number of S. Infantis
isolates from breeding Gallus gallus was documented in 2017. As already reported in previous years, a
heterogeneous situation is described in the EU for this serovar. S. Infantis accounted for most of the
isolates from broilers reported by some MS (e.g. Austria, Croatia, Hungary, Italy, Slovakia and
Slovenia). For some other MS that reported significant numbers of isolates from broilers (e.g. France
and the United Kingdom), this serovar was hardly reported. However, knowledge about the real EU
situation on the spread of this serovar is hampered by the fact that the reporting of S. Infantis is only
mandatory for breeding flocks of Gallus gallus. Hence, the different situations among the MS for the
presence of S. Infantis in poultry flocks could reflect different epidemiological situations or could be
simply due to biases related to the different reporting strategies among MS.

When comparing compulsory NCP data reported by CA (official control samples) and FBOp (self-
monitoring) from broilers and turkeys (fattening and breeding) the prevalence data calculated from CA
data were significantly higher than those from the FBOp. Analogous observations were described by
DG Santé Health and Food Audits and Analysis (European Commission, 2013, 2015). This may relate
to the different epidemiological situations on the different farms sampled by CA and FBO, but could

° https://ec.europa.eu/food/sites/food/files/safety/docs/rasff_annual_report_2017.pdf
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also relate to the different sensitivities of the sampling strategies implemented. The latter may be the
case in broiler flocks under NCPs, because official samples may be taken in these flocks on a risk basis
(see Regulation (EC) No. 200/2012, point 2.1(b) of the Annex), therefore targeting ‘risky’ flocks/
holdings and therefore increasing the probability to get a Salmonella-positive result. However, this may
not possibly explain observed differences entirely. This would mean that Sa/monella flock prevalence
statistics would not capture all infection and would underestimate the true flock prevalence. Reasons
for these differences should be seriously investigated, as this may compromise the general
effectiveness of the Salmonella NCPs, as they rely mainly on FBOp samplings.

Key findings, Salmonella, EU, 2017

e The human salmonellosis trend significantly decreased since 2008 but did not show any
decrease since 2013. In 2017, the number of reported confirmed human cases of
salmonellosis and the EU notification rate decreased first time after a 3-year increase.

e S. Enteritidis, which was confirmed by far as the most common serovar responsible for
human cases, proportionally continued to increase, particularly in cases acquired within the
EU. This increase was mainly due to a single Member State starting to report case-based
serovar data for the first time. When excluding this MS, the proportion was at the same
level than in 2016.

e The highest levels of Salmonella-positive single samples taken by the CA according to
Regulation (EC) No 2073/2005 occurred in foods of meat origin which are intended to be
cooked before consumption, more precisely in minced meat and meat preparations from
poultry and in minced meat and meat preparations from other species than poultry.
However the data were unrepresentative of the overall EU situation.

e An overall decreasing trend for the prevalence of flocks positive to target Salmonella
serovars was observed for fowl breeding hens, laying hens and broilers and for fattening
turkeys but not for breeding turkeys, where the prevalence was constant but with
fluctuations over time.

e In fowl breeding hens, in broilers, in breeding and in fattening turkeys, but not in laying
hens, the prevalence of flocks positive to Salmonella spp. tended to increase.

e Numbers of reported S. Infantis isolates increased, which was markedly associated with the
broiler production chain, where it was by far the most common serovar isolated both from
animals and meat samples.

e The comparison of PHC monitoring results from pig carcasses and provided by eight MS
indicated that the Salmonella prevalence reported for Competent Authority official control
data were significantly higher than those reported by FBOp self-monitoring data.

e The comparison of NCP monitoring results from broiler and turkey flocks indicated that
generally the Salmonella target serovars flock prevalence as reported by Competent
Authority official control data and by FBOp were highest for the former sampler.
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2.6. Related projects and internet sources

Subject For more information see
Humans Surveillance Atlas http://atlas.ecdc.europa.eu/public/index.
aspx
EU case definitions https://ecdc.europa.eu/en/infectious-

diseases-public-health/surveillance-and-
disease-data/eu-case-definitions

Food- and waterborne diseases and zoonoses https://ecdc.europa.eu/en/about-us/

Programme who-we-are/disease-programmes/food-
and-waterborne-diseases-and-zoonoses-
programme

European Food- and Waterborne Diseases and https://ecdc.europa.eu/en/about-us/pa

Zoonoses Network (FWD-Net) rtnerships-and-networks/disease-and-
laboratory-networks/fwd-net

World Health Organization - Salmonella (non- http://www.who.int/mediacentre/fac

typhoidal) Fact sheet tsheets/fs139/en/

Food European Union Reference Laboratory (EURL) for www.eurlsalmonella.eu

Salmonella

Microbiological criteria https://ec.europa.eu/food/safety/
biosafety/food_hygiene/microbiological_
criteria_en

Scientific Opinion on Public health risks of table eggs https://www.efsa.europa.eu/en/efsa
due to deterioration and development of pathogens journal/pub/3782

Scientific Opinion on the link between Salmonella https://www.efsa.europa.eu/en/efsa

criteria at different stages of the poultry production journal/pub/1545

chain

Bad Bug Book (Second Edition), Food-borne https://www.fda.gov/food/foodborne

Pathogenic Microorganisms and Natural Toxins illnesscontaminants/causesofillnessbadb

Handbook, Center for Food Safety and Applied ugbook/

Nutrition, Food and Drug Administration (FDA), USA

Animals Control of Salmonelia in animals https://ec.europa.eu/food/safety/

biosafety/food_borne_diseases/salmone
lla_en

Scientific Opinion on a quantitative estimation of the https://www.efsa.europa.eu/en/efsa
public health impact of setting a new target for the  journal/pub/1546

reduction of Salmonella in laying hens

Scientific Opinion on public health impact of new https://www.efsa.europa.eu/en/efsa
target for the reduction of Salmonella in turkey flocks journal/pub/2616

Scientific Opinion on public health impact new target https://www.efsa.europa.eu/en/efsa

for the reduction of Salmonella in broiler flocks journal/pub/2106
Scientific Opinion on Salmonella in slaughter and https://www.efsa.europa.eu/en/efsa
breeder pigs journal/pub/1547

3. Listeria

Tables and figures that are not presented in this section are published as supporting information to this
report and are available in downloadable files at https://doi.org/10.5281/zenodo.1475841

3.1. Abstract

In 2017, all 28 MS reported 2,480 confirmed invasive human cases of listeriosis. The EU notification
rate was 0.48 cases per 100,000 population which was comparable with 2016. There has been a
statistically significant increasing trend of confirmed listeriosis cases in the EU/EEA during the period
2008-2017 as well as during the last 5 years (period 2013-2017). Sixteen MS reported 227 deaths due
to listeriosis in 2017. The EU case fatality was 13.8% among the 1,633 confirmed cases with known
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outcome, a slight decrease compared with 2016. Listeria infections were most commonly reported in
the elderly population in the age group over 64 years and particularly in the age group over 84 years.

In total, 39 human cases of listeriosis were reported to EFSA due to FBOs by six MS (Austria,
Denmark, Germany, Ireland, Italy and Sweden) and one non-MS (Switzerland). FBOs were due to
cheeses, fish and fishery products, meat and meat products and vegetables.

Data on ready-to-eat (RTE) food on L. monocytogenes are generated via Regulation 2073/2005
that lays down the microbiological criteria and the implementing rules to be complied with by FBOp
when implementing the general and specific hygiene measures. Compliance with the FSC, including for
L. monocytogenes shall be verified by the National Competent Authorities at the national level
(Regulation No. 852/2004). Data on L. monocytogenes in animals and feed provided by the MS to
EFSA are generated by non-harmonised monitoring schemes across MS and for which no mandatory
reporting requirements exist.

In 2017, 26 MS reported data on RTE food categories sampled and tested. The MS were able for the
first time in 2017 to report explicitly the data from National Competent Authorities during official sampling
(verifying) in the framework of Regulation (EC) No 2073/2005. The number of reporting MS reporting
varied considerably according to the RTE food category/type. Non-satisfactory results in the different RTE
food categories were consistently higher at the processing stage compared with retail and highest in fish
and fishery products (0.2-3.9%) followed by soft and semi-soft cheeses (0.1-2.5%) and other dairy
products (0-1.5%). Considering data of occurrence in RTE food samples originating from all sampling
stages, sampling context, sample unit(single units and batches), in 2017, L. monocytogenes occurrence
was highest in fish and fishery products (6%) followed by RTE salads (4.2%), RTE meat and meat
products (1.8%), soft and semi-soft cheeses (0.9%), fruit and vegetables (0.6%) and hard cheeses
(0.1%). These occurrence data are, in general, in agreement with the 2016 data. An analysis of trend is
not possible because of the variation in the number of tested samples and the number of MS reporting
data across years. In 2017, MS increased their sampling for most RTE food categories compared with
2016. However, there is high variation between MS with relation to sampling efforts (sample size) and
reporting context (objective sampling and/or suspect sampling). Therefore, the sampling in some MS
may not be representative for the estimation of the occurrence of L. monocytogenes in RTE food.

Fourteen MS reported findings of Listeria spp. (mainly L. monocytogenes) in various animal species
and mainly in domestic ruminants (cattle, sheep and goats). As data reported on animals originated
primarily from clinical (suspect) investigations, they are not suitable for estimating accurate occurrence
or trends over time.

3.2. Surveillance and monitoring of Listeria monocytogenes in the EU

3.2.1. Humans

The notification of listeriosis in humans is mandatory in most EU MS, Iceland, Norway and
Switzerland, except for three MS, where notification is based on a voluntary system namely Belgium,
Luxembourg and the United Kingdom. The surveillance systems for listeriosis cover the whole
population in all MS, except in Spain. No estimate for the population coverage was provided for Spain,
so the notification rate was not calculated. All countries report case-based data except Bulgaria, which
reported aggregated data. Both reporting formats were included to calculate numbers of cases,
notification rates and disease trends.

Surveillance of human listeriosis in the EU is based on invasive forms of L. monocytogenes
infection, mostly manifested as septicaemia, meningitis or spontaneous abortion. Diagnosis of human
Listeria infections is generally performed by culture from blood, cerebrospinal fluid and vaginal swabs.

3.2.2. Food, animals and feed

Monitoring of L. monocytogenes is conducted along the food chain during preharvest (farm animals
and their feed), processing (slaughterhouses, cutting plant) and post-harvest (retail and catering). The
public health risk of L. monocytogenes posed by RTE food also depends on the effectiveness of its
control, which include the implementation of Good Agricultural Practices (GAP) at the farm level, the
HACCP programme, Good Manufacturing Practices (GMP) and Good Hygiene Practices (GHP) during
processing and retail by FBOp. Regulation 2073/2005 (see Section 3.3.1) lays down the microbiological
criteria and the implementing rules to be complied with by FBOp when implementing the general and
specific hygiene measures of Regulation 852/2002. Compliance with the FSC, including for L.
monocytogenes must be verified by the CA (official sampling) at national level.

www.efsa.europa.eu/efsajournal 68 EFSA Journal 2018;16(12):5500



B

EU summary report on zoonoses, zoonotic agents and food-borne outbreaks 2017 M

‘ J, EFSA Journal

The rationale for surveillance and monitoring of L. monocytogenes in animals, feed and food at the
different stages along the food chain is shown in Figure 26.

Most of the monitoring data on L. monocytogenes in animals and feed provided by the MS to EFSA
are generated by non-harmonised monitoring schemes across MS and for which no mandatory
reporting requirements exist. The 2017 data in animals originated primarily from clinical investigations
of listeriosis cases from suspect animals. Among several transmission routes, listeriosis in animals can
be transmitted via the consumption of contaminated feed such as poor-quality silage. Data on
L. monocytogenes occurrence 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.

Reported data on L. monocytogenes in RTE food are mainly based on samples collected in the
scope of the verification by MS of the implementation by FBOp of the FSC for L. monocytogenes in
RTE foods which has been in force since January 2006. Data submitted to EFSA within that context
only allow a descriptive summary at the EU level and are not harmonised (Table 1). In addition,
samples collected for L. monocytogenes not in the context of food safety criteria are mainly from the
food categories targeted for the food safety criteria listed in Regulation 2073/2005.

Sampler &
context

Objective &
methods

Usefulness
of data
collected

PRIMARY PRODUCTION®

HARVEST & PROCESSING

RETAIL

Clinical investigations in
animals by veterinarians

Monitoring & Surveys by CA,
veterinarians and academia

Official sampling by CA
Industry sampling by FBO?
HACCP & own checks
CA investigations, border
inspection & Surveys

Official sampling by CA
Surveys by CA and academia

Monitoring & Surveys by CA,
and academia

Isolation of Listeria spp. in
animals

Microbiological Lm isolation
protocols

Detection and/or enumeration
of Lm in raw materials,
intermediate, final products,
environmental samples
(surfaces, equipment)

ISO 11290-1&2 or validated
equivalent methods

Detection and/or enumeration
of Lm in batches or single
samples of RTE foods

ISO 11290-1&2 or validated
equivalent methods

Diagnosis of listeriosis in
animals

QOccurrence of Listeria spp. in
livestock/feed

Compliance verification by CA
with the Reg 2073/2005

Corrective actions by FBO" and
decisions by FBOP & CA
Occurrence of Lm in RTE foods

Compliance verification by CA
with the Reg 2073/2005

Corrective actions by FBO and
decisions by FBOP & CaA
Occurrence of Lm in RTE foods

2017 data 19,295 samples: 14 MS | | 80,044 samples; 25 MS

CA: competent authorities; FBOp: food business operator; RTE: ready-to-eat; Lm: Listeria monocytogenes.
(a): Primary production sector: samples from animals and feed.
(b): Less than 0.3% of samples correspond to sampling carried out by industry.

Figure 26: Overview of L. monocytogenes testing along the food chain according to the sampling
stage, the sampler and the objective of the sampling

A summary of the number of analysed samples with results reported to EFSA in 2017 is
summarised in bottom of Figure 26.

The reporting of FBOs is mandatory according the EU Zoonoses Directive 2003/99/EC and the
reported data represent the most comprehensive set of data available at the EU level for assessing the
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burden of FBOs — including those caused by L. monocytogenes. Further details are provided in the
chapter on FBO.

3.3. Data analyses

Two data streams were distinguished for the reporting of L. monocytogenes in food towards EFSA
in 2017: one subset of data is related to data collected by National Competent Authorities as part of
verification of implementation of L. monocytogenes food safety criteria listed in Regulation (EC)
No. 2073/2005 (official sampling of ‘batches or single units”); another subset of data reported is
related to all other monitoring and surveillance activities reported by MS and non-MS to assess the
occurrence L. monocytogenes in different RTE and non-RTE food categories.

For L. monocytogenes testing in food only reported data obtained from sampling schemes such as
‘census’, ‘convenience’ and ‘objective sampling’ are considered excluding data reported from ‘suspect’
and ‘selective sampling’ context.

Exceptionally, sampling schemes reported as ‘suspect’ and ‘selective sampling” were also included
for the description on the occurrence of Listeria spp. in animals.

3.3.1. Monitoring of food according to Regulation (EC) No 2073/2005 on
microbiological criteria

The first stream of data reported to EFSA concerns data from samples (mainly single samples)
collected by the CA conducting investigations to verify whether FBOp implement correctly the legal
framework of own-control programmes as well as the analyses as part of HACCP according to the
General Food Law principles. L. monocytogenes FSC of the Regulation (EC) No 2073/2005 are different
according to the RTE food category and sampling stage (Table 21) and based either on detection
(CEN, 2004a) or enumeration (CEN, 2004b) analytical methods.

Table 21: L. monocytogenes food safety criteria as described in Regulation 2073/2005 for the
different food categories across the food chain

Foods intended for infants Other RTE foods

Sampling and foods for special Not supporting
stage medical purpose Supporting growth of Lm growth of Lm
Processing NA® Based on detection method NA®@
stage absence of Lm in 25 g of sample
(n=5, c=0)®
Retail Based on detection method  Based on enumeration method  Based on enumeration method
absence of Lm 25 g of 100 CFU/g (n =5, c=0) 100 CFU/g(n=5,c=0)

sample (n = 10, c = 0)

(a): NA: not applicable as at processing stage there are no food safety criteria described according Regulation 2073/2005.
However it is possible that MS report data on L. monocytogenes are described in Table 26.

(b): n = number of units comprising the sample (number of sample units per food batch that are required for testing); c = the
maximum allowable number of sample units yielding unsatisfactory test results. In a two-class attributes sampling plan
defined by n = 10, ¢ = 0 and a microbiological limit of ‘absence 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 portions obtained from
each one of 10 sample units comprising the batch. If even one of the sample units comprising the batch is found to contain
L. monocytogenes (presence in 25 g), then the entire batch is deemed unacceptable.

Data reported by MS were separated in the different categories of RTE food/sampling stages based
on the assumptions described in the EUSR of 2016 (EFSA and ECDC, 2017b). Briefly these assumptions
are: all sampling units that were collected from ‘cutting plants’, ‘packing centres’ and ‘processing
plants’ were considered as units collected at the processing stage while sampling units that were
obtained from ‘catering’, *hospital or medical care facility’, ‘retail’, ‘wholesale’, ‘unspecified’, ‘restaurant
or cafe or pub or bar or hotel or catering service’ and ‘automatic distribution system for raw milk’ and
‘unspecified” were considered as units collected at retail. Considering the classification of RTE foods, as
no obvious data on physicochemical parameters such as pH, a., levels and types of preservatives are
reported to EFSA, it was considered that all RTE foods support the growth of L. monocytogenes. So
the criterion applied for samples collected at the processing stage within the context of Regulation
2073/2005 was ‘absence in 25 grams’. Two exceptions were applied for the ‘hard cheeses’ and
‘fermented sausages’, where the criterion of '< 100 CFU/g" was applied because these types of RTE
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foods are generally considered to be unable to support the growth of L. monocytogenes (Table 26).
The data reported by some MS from investigations of RTE foods during ‘border inspection activities’
were not taken up in this summary table.

3.3.2. Other monitoring data of Listeria monocytogenes in food

Occurrence expresses the proportion of samples of foods in which the presence of L.
monocytogenes was detected. To describe the occurrence in food, only the data from countries that
took samples that were tested with the detection method were considered. Detection methods are
considered to be the most sensitive and appropriate methods to describe the presence of L.
monocytogenes in foods. Data from quantitative investigations (using the L. monocytogenes
enumeration method) in RTE foods were also submitted to EFSA. However, enumeration data were not
used for estimating the occurrence of L. monocytogenes in the different RTE food matrices because of
its lower sensitivity compared with the detection method.

All sampling units (single units and batches), sampling stages (processing and retail stages except
for border inspections) and sampling contexts (surveillance, monitoring and surveillance — based on
Regulation 2073) were considered to describe occurrence of L. monocytogenes in food.

3.3.3. Monitoring data of Listeria monocytogenes in animals and feed

A short description of all data collected by the MS in animals and feed is provided in this report. To
describe occurrence of L. monocytogenes in animals, suspect samplings and selective samplings were
also considered (Table 2017_LISTANIMALS).

3.4. Results

3.4.1. Overview of key statistics along the food chain, EU, 2013-2017

In 2017, more samples for L. monocytogenes detection were reported by MS compared with 2016
for five out the six main reported RTE food categories (Table 22). The higher number of reported
samples in meat and meat products, fish and fishery products, soft and semi-soft cheese and hard
cheese is mainly driven by the higher number of samples reported by Poland, Germany, Bulgaria, the
Czech Republic and the Netherlands, respectively. Further information on the sampling effort by each
MS (showing the total number of samples collected for both detection and enumeration testing over all
sampling stages) is provided in Table 25.

Table 22: Summary of statistics of human invasive L. monocytogenes infections and
L. monocytogenes occurrence in the major RTE food categories in the EU, 2013-2017

2017 2016 2015 2014 2013 Data source
Humans
Total number of 2,480 2,509 2,183 2,217 1,883 ECDC
confirmed cases
Total number of 0.48 0.47 0.43 0.46 0.40 ECDC
confirmed cases/100,000
population (notification
rates)
Number of reporting MS 28 28 28 27 27 ECDC
Infection acquired in the 1,635 1,532 1,450 1,498 1,298 ECDC
EU
Infection acquired 4 6 7 6 9 ECDC
outside the EU
Unknown travel status or 841 971 726 713 576 ECDC
unknown country of
infection
Total number of food 10 5 15 13 9 EFSA
borne outbreaks
Number of outbreak- 39 25 233 94 56 EFSA

related cases
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2017 2016 2015 2014 2013 Data source

RTE food

RTE food - occurrence (%) by detection method (number of tested samples by detection method;
number of reporting MS)®

Fish and fishery products 6.0% 5.1% 3.2% 5.8% 5.1% EFSA
(n=6,730; (n=2918; (n=4,658;, (n=3,436; (n-=3,479;
22 MS) 22 MS) 22 MS) 16 MS) 20 MS)
Meat and meat products 1.8% 3.3% 2.8% 2.1% 3.4% EFSA
(beef, pork, broiler and (n = 22,544; (n = 15,161; (n=16,789; (n = 67,215; (n=44,977;
turkey meat) 19 MS) 23 MS) 21 MS) 18 MS) 21 MS)
Soft and semi-soft 0.9% 2.6% 1.4% 1.0% 4.2% EFSA
cheeses made fromraw (n =6,117; (n = 853; (n=730; (n=2,573; (n=2,542;
or low-heat-treated milk 17 MS) 15 MS) 13 MS) 13 MS) 13 MS)
Hard cheeses made from 0.1% 1.0% 1.3% 0.2% 0.7% EFSA
raw or low-heat-treated (n =5,039; (n = 509; (n=858; (n=10,175; (n=1,609;
milk 15 MS) 9 MS) 11 MS) 9 MS) 12 MS)
Fruit and vegetables 0.6% 0.7% 2.1% 3.0% 2.1% EFSA
(n=1,773; (n=1,043; (n=1,45; (n=1503; (n=1,991;
17 MS) 16 MS) 17 MS) 17 MS) 15 MS)
Salads 4.2% 1.9% 1.9% 1.1% 2.4% EFSA
(n=902; (n=1,042; (n=1,238;, (n=1,154; (n=1,822;
14 MS) 14 MS) 13 MS) 15 MS) 14 MS)

(a): For each ready-to eat (RTE) food category, occurrence estimates (proportion of positive samples (single units and batches))
were obtained from the reporting countries that reported samples that were tested for L. monocytogenes with the detection
method and taking into account all sampling stages (processing, retail, border inspections and unspecified), all samplers
(industry, official, private and not specified) and the following sampling strategies: census, convenience sampling, objective
sampling and not specified.

3.4.2. Human listeriosis

In 2017, 28 MS reported 2,480 confirmed human cases of listeriosis (Table 23). The EU notification
rate was 0.48 cases per 100,000 population, which was at the same level as in 2016. The highest
notification rates were observed for Finland, Denmark, Germany, Luxembourg, Sweden and Belgium
with 1.62, 1.01, 0.88, 0.85, 0.81 and 0.80 cases per 100,000 population, respectively. The lowest
notification rates were reported by Bulgaria, Croatia, Cyprus, Malta and Romania (< 0.2 per 100,000).

The vast majority (99.8%) of listeriosis cases with known origin of infection were reported to be
acquired in the EU (Table 24). Eight MS reported 17 travel-associated listeriosis cases (four cases
associated with travel outside EU and 13 cases within EU) in 2017. The proportion of reported
listeriosis cases without data about the travel status or unknown country of infection increased and
was 38.7% of all confirmed cases in 2017 (Table 24).

Table 23: Reported cases of human invasive listeriosis and notification rates per 100,000 population
in the EU/EFTA, by country and year, 2013-2017

2017 2016 2015 2014 2013

. Confirmed Confirmed Confirmed Confirmed Confirmed
Country National Data Total cages & rates cases & rates cases & rates cases & rates cases & rates
coverage® format® cases
Cases Rate Cases Rate Cases Rate Cases Rate Cases Rate

Austria Y C 32 32 0.36 46 0.53 38 0.44 49 0.58 36 0.43
Belgium® Y C 73 73 0.80 104 0.92 83 0.74 84 0.75 66 0.59
Bulgaria Y A 13 13 0.18 5 0.07 5 0.07 10 0.14 3 0.04
Croatia Y C 8 0.19 4 0.10 2 0.05 4 0.09 0 0.00
Cyprus Y C 0 0 0.00 0 0.00 0 0.00 0 0.00 1 0.12
Czech Y C 30 30 0.28 47 0.45 36 0.34 38 0.36 36 0.34
Republic

Denmark Y C 58 58 1.01 40 0.70 44 078 92 1.64 51 0.91
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2017 2016 2015 2014 2013
. Confirmed Confirmed Confirmed Confirmed Confirmed
Country National Data Total cages & rates cases & rates cases & rates cases & rates cases & rates

coverage® format® cases
Cases Rate Cases Rate Cases Rate Cases Rate Cases Rate

Estonia Y C 4 4 0.30 9 0.68 11 0.84 1 0.08 2 0.15
Finland Y C 90 89 1.62 67 1.22 46 0.84 65 1.19 61 1.12
France Y C 370 370 0.55 375 0.56 412 0.62 373 0.57 369 0.56
Germany Y C 739 726 0.88 670 0.82 557 0.69 573 0.71 463 0.57
Greece Y C 20 20 0.19 20 0.19 31 0.29 10 0.09 10 0.09
Hungary Y C 36 36 0.37 25 0.25 37 0.38 39 0.40 24 0.24
Ireland Y C 14 14 0.29 13 0.28 19 0.41 15 0.33 8 0.17
Ttaly Y C 165 164 0.27 179 0.30 153 0.25 132 0.22 143 0.24
Latvia Y C 3 3 0.15 6 0.30 8 0.40 3 0.15 5 0.25
Lithuania Y C 0.32 10 0.35 5 0.17 7 0.24 6 0.20
Luxembourg Y C 0.85 2 035 0 0.00 5 0.91 2 037
Malta Y C 0 0.00 1 023 4 0.93 1 024 1 0.24
Netherlands Y C 108 108 0.63 89 0.52 71 0.42 90 0.54 72 043
Poland Y C 116 116 0.31 101 0.27 70 0.18 87 0.23 58 0.15
Portugal Y C 42 42 041 31 0.30 28 0.27 - - - -
Romania Y C 10 10 0.05 9 0.05 12 0.06 5 0.03 9 0.05
Slovakia Y C 12 12 0.22 10 0.18 18 0.33 29 0.54 16 0.30
Slovenia Y C 13 13 0.63 15 0.73 13 0.63 18 0.87 16 0.78
Spain(® N C 287 284 - 362 - 206 - 161 - 140 -
Sweden Y C 81 81 0.81 68 0.69 88 0.90 125 1.30 93 0.97
United Y C 160 160 0.24 201 0.31 186 0.29 201 0.31 192 0.30
Kingdom

EU Total - - 2,498 2,480 0.48 2,509 0.47 2,183 0.43 2,217 0.46 1,883 0.40
Iceland Y C 6 6 1.77 0 0.00 0 0.00 4 1.23 1 031
Norway Y C 16 16 0.30 19 0.37 18 0.35 29 0.57 21 0.42
Switzerland@ Y C 45 45 0.53 50 0.59 54 0.65 98 1.18 64 0.78

(a): Y: yes; N: no; A: aggregated data; C: case-based data;-: no report or not applicable.

(b): Sentinel system; notification rates calculated with estimated population coverage of 80% in 2015-2017 and 70% in
2013-2014.

(c): Sentinel surveillance; no information on estimated coverage so notification rate cannot be estimated.

(d): Switzerland provided data directly to EFSA. The human data for Switzerland includes data from Liechtenstein.

In the period 2008-2017, a seasonal pattern was observed in the listeriosis cases reported in the
EU/EEA, with high summer peaks followed by less high winter peaks. Over the same 10-year period, a
statistically significant increasing trend of confirmed listeriosis cases was observed in the EU/EEA
(p < 0.01), as well as in the last 5 years (2013-2017) (Figure 27).

Twelve MS (Belgium, Finland, France, Germany, Greece, Hungary, Italy, the Netherlands, Poland,
Slovenia, Spain and Sweden) had a significantly increasing trend of confirmed listeriosis cases
(p < 0.01) since 2008. None of the 28 MS reported significantly decreasing trends between 2008-2017
or 2013-2017.

Five MS reported significantly increasing trends (Germany, Italy, the Netherlands, Poland and Spain)
in 2013-2017. In seven MS (Belgium, Finland, France, Greece, Hungary, Slovenia and Sweden), which
had an increasing overall trend in 2008-2017, no significant increase was observed in the last 5 years
(2013-2017).
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Source: Austria, Belgium, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Malta, Netherlands, Norway, Poland, Romania, Slovakia,
Slovenia, Spain, Sweden and United Kingdom. Bulgaria, Croatia, Luxembourg and Portugal did not report data to
the level of detail required for the analysis.

Figure 27: Trend in reported confirmed human cases of listeriosis in the EU/EEA, by month, 2008-2017

Information on hospitalisation was provided by 16 MS for 40.4% of all confirmed cases in 2017.
Among the cases with information on hospitalisation status, 98.6% were hospitalised. Listeriosis had
the highest proportion of hospitalised cases of all zoonoses under EU surveillance.

The outcome was reported for 1,633 confirmed cases (65.8%). Sixteen MS reported 225 deaths
due to listeriosis in 2017, while 247 were reported in 2016. There was a steady increase in the annual
number of deaths between 2008 and 2016 (annual average: 187). The overall EU case fatality among
cases with known outcome was 13.8% and decreased from 15.0% when compared with 2016. France
reported the highest number of fatal cases (59) followed by Germany (27).

Listeria infections were most commonly reported in the age group over 64 years. At EU level, the
proportion of listeriosis cases in this age group has steadily increased from 54.8% in 2008 to 67.2% in
2017, and especially in the age group over 84 years, with an increase from 7.3% to 14.8%. The case
fatality was 15.5% and 24.2% in the age group over 64 years and over 84 years, respectively, in
2017. The proportion of fatal cases in the age group over 84 years of age increased from 7.5% in
2008 to 24.1% in 2016.

Human listeriosis cases associated with food-borne outbreaks

L. monocytogenes was identified in 10 FBOs affecting 39 people (notified FBO cases) in 6 MS, as
reported to EFSA. Overall, for the year 2017, there were 1,622 domestic (acquired within the country)
cases reported to the TESSy (Table 24), which was 99.20% of the number of reported human
listeriosis cases infected domestically and through travel within EU during 2017 (1,635, Table 22).
Table 24 shows the number of human cases reported to TESSy managed by ECDC and those reported
from FBOs' database managed by EFSA. It is important to clarify that the case classification for
reporting is different between these two databases. In TESSy, the cases reported are classified based
on the EU case definition. All these cases visited a doctor, and are either confirmed by laboratory test
(confirmed case) or not (probable case and classification is based on the clinical symptoms and
epidemiological link). Cases that never visited a doctor are not reported to TESSy. Moreover, probable
cases may be missing in TESSy, as these data are not analysed or published and there is no incentive
for reporting such cases. Information on which case is linked or not to an outbreak is not
systematically collected. In practice, the cases reported to TESSy are considered mostly sporadic
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cases. In food-borne disease outbreak situations, cases are also classified into confirmed or probable
outbreak cases, but currently these data are not systematically collected by EFSA.

Table 24: Statistics related to the proportions of human food-borne listeriosis outbreak cases, EU/

EFTA, 2017
ECDC EFSA
Confirmed human Food-borne outbreaks

ey Tom TS pomeswc  Uownor  Mmencs o

N N N N N N
Austria 32 1 30 1 9@ 2
Belgium 73 1 72 0 - (**) -
Bulgaria 13 - - 13 - -
Croatia 8 0 1 7 - -
Cyprus 0 0 0 0 - —
Czech Republic 30 0 30 0 - -
Denmark 58 - - 58 18 4
Estonia 4 0 4 0 - -
Finland 89 3 57 29 - -
France 370 0 370 0 - -
Germany 726 5 324 397 2 1
Greece 20 3 14 3 - -
Hungary 36 0 36 0 - —
Ireland 14 1 9 4 2 1
Italy 164 - - 164 5 1
Latvia 3 0 3 0 - -
Lithuania 9 0 9 0 - -
Luxembourg 5 0 0 - -
Malta 0 - - - - -
Netherlands 108 5 100 3 - -
Poland 116 0 116 0 - -
Portugal 42 1 37 4 - -
Romania 10 - - 10 - -
Slovakia 12 0 12 0 - -
Slovenia 13 0 2 11 - -
Spain 284 0 218 66 - -
Sweden 81 3 77 1 3 1
United Kingdom 160 10 101 49 - -
EU Total 2,480 33 1,622 812 39 10
Iceland 6 1 2 3 - -
Norway 16 2 12 2 - -
Switzerland 45 — - 45 2 1

FBO: food-borne outbreak.

(a): Seven of the nine Austrian cases occurred already in 2015 and 2016, but the link to a food-borne outbreak was recognised
during 2017 and therefore these seven cases were reported by Austria for the year 2017.

(*): No importation data reported.

(**): No human food-borne listeriosis outbreaks reported.

Four of the 10 L. monocytogenes FBO were reported as strong-evidence outbreaks by Austria (2),
Denmark (1) and Sweden (1). Implicated foods were; ‘cheese’, *fish and fish products’, ‘meat and meat
products’ and ‘vegetables and juices and other products thereof’. Denmark reported additionally three
weak-evidence FBOs and Germany, Ireland and Italy reported one each.
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3.4.3. Listeria monocytogenes in foods

The sampling effort of the MS for 2017 for L. monocytogenes in some major food categories are
summarised in Table 25 and concerns samples taken during processing and retail for the major RTE
food categories for all type of sampling context except those from selective and suspect sampling.

Table 25: Number of tested samples by different countries for the main RTE food categories in the
EU, 2017
Soft and semi-soft RTE fish and fishery Mh:at ?:)d Fruit and
eat
Country cheeses and h_ard produt_:ts products vegetal_)les
cheeses (Retail & (Processing & . (Processing &
Processing) Retail) (Process_lng & retail)
Retail)

Austria 406 74 135 30
Belgium 1,302 251 852 567
Bulgaria 1,878 414 4,508 257
Croatia 168 32 50 254
Cyprus 253 32 127 106
Czech Republic 2043 167 7,412 95
Denmark 266 648 486 80
Estonia 38 76 126 40
Finland / / / /
France na na 429 na
Germany na® 1,402 393 37
Greece 115 215 na 10
Hungary 236 169 1,489 185
Ireland na na 88 na
Italy na 631 / 1,017
Latvia 20 120 145 /
Lithuania na 16 25 na
Luxembourg / / 243 /
Malta / / / /
Netherlands 3,388 383 / 186
Poland 1,808 2,864 16,706 /
Portugal 472 40 254 49
Romania 107 19 640 /
Slovakia 1,587 110 1,485 37
Slovenia / 18 50 60
Spain 205 502 381 358
Sweden na 15 8 na
United Kingdom na na 902 na
EU 14,292 8,198 36,934 3,368
Iceland / / / /
Norway(®) / / / /
Serbia / / / /
Switzerland / / / /
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Soft and semi-soft RTE fish and fishery Mﬁ::'?gd Fruit and
Count cheeses and hard products roducts vegetables
y cheeses (Retail & (Processing & (Pl!:)cessin & (Processing &
Processing) Retail) Retail)g retail)
Non-EU
Total (EU and non-EU) 14,292 8,198 36,934 3,368

na: data not presented in this table because of reported sampling strategy (‘selective’ and/or ‘suspect’ sampling);

/: no data reported.

For each food category, the number of samples reported in the table were obtained by extracting the data including the methods
(both detection and enumeration method), all sampling stages (processing, retail, border inspections and unspecified), all
samplers (industry, official, private and not specified, all sampling context (including ‘monitoring’, ‘surveillance’, ‘surveillance,
according 2073/2005', *not specified”), all sampling strategies excluding ‘selective sampling” and ‘suspect sampling.

(a): Category including: RTE beef, RTE pork, RTE broiler and RTE turkey meat, mixed meat and minced meat intended to be eaten raw.
(b): Germany could not provide information on the type of cheese (*hard’, ‘soft and semi-soft cheeses’).

Of all food samples taken and tested for L. monocytogenes (Table 25), around 80% are obtained
from the categories ‘meat and meat products’ ‘cheeses’, ‘fish and fishery products’ and fruit and
vegetables. The highest number of samples was taken from ‘meat and meat products’ (mainly by
Poland, Bulgaria and the Czech Republic) followed by *fish and fishery products’ (mainly by Poland and
Germany) and cheeses (by Bulgaria, the Czech Republic, the Netherlands and Poland).

Data for L. monocytogenes on RTE foods according to food safety criteria laid down in
Regulation No. 2073/2005

Ten RTE food categories that are targeted in the context of official sampling for verification
purposes by the CA in the MS as part of Regulation 2073/2005 (‘surveillance according 2073/2005")
are described in Table 26.

In total, 12 MS (Austria, Belgium, Cyprus, the Czech Republic, Denmark, Estonia, Greece, the
Netherlands, Portugal, Slovenia, Slovakia and Spain) reported data.

In general, at retail, depending on the RTE food category, 0% to 1.2% of single units and 0% to
5% of batches were considered as unsatisfactory whereas at processing, these levels (primarily
presence in 25 g) ranged from 0% to 4.2% in single samples and batches, respectively.

In ‘fish and fishery products’ a low overall level of unsatisfactory results was noted at retail for
single-unit level (0.2%, 7 MS) compared with processing stage (3.9%, 6 MS).

In ‘Fermented sausages’, a limited number of batches were tested and none was found to be
non-satisfactory.

In ‘meat and meat products other than fermented sausages’, a low level of non-satisfactory
results was noted at retail (respectively, 0.0% and 0.2% for batch and single test-units), and was
higher at the processing stage (4.2% for single test-units, 5 MS).

All 'RTE milk’ samples collected at processing were conforming to the FSC. Only a single sample of
‘raw cows’ milk intended for direct human consumption’ sampled at retail was tested positive (1.2%).

In ‘soft and semi-soft cheeses’ sampled at retail, the level of non-satisfactory results ranged
between 0.1% and 5%. This was due to one MS (PT) reporting positive samples from cheeses made
from raw or low-treated sheep milk.

In ‘hard cheeses’ — which are assumed not to support the growth of L. monocytogenes — all
results from batches and single test-units were conforming to the FSC.

All samples from ‘other dairy products, excluding cheeses’ tested at retail were conforming. At
processing, none of the tested batches was positives (0.0%, three MS) whereas 1.5% (six MS) of
single units tested was not satisfactory.
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Summary statistics of official sampling for verification of the implementation by food

business operators of L. monocytogenes food safety criteria laid down by Regulation (EC)
No 2073/2005 (reported as surveillance, according 2073/2005) in the main ready-to-eat
(RTE) food categories according to sampling stage, analytical method and sampling unit

(single units vs batch samples), reporting MS, EU, 2017

Processing stage(®

Retail®

RTE food category® sz?t'lpllng Analytical method™
Detection Enumeration Detection Enumeration
Foods intended for  Batch / 0.0(n=75;
infants and food for 1 MS)
special purposes(”:  gipgle 0.0 (n = 10; 0.0 (n = 26;
data reported from 1 MS) 4 MS)
BE, CY, DK, EE, EL,
NL, SI and SK
Fish and Fishery  Batch 0.0 (n = 167; 0.0 (n = 110;
products®): data 3 MS) 2 MS)
reported from AT,  gjpgle 3.9 (n = 129; 0.2 (n = 422;
BE, CY, CZ, DK, EE, 6 MS) 7 MS)
EL, ES, PT, NL, SI
and SK
Cheeses, soft and Batch 0.0 (n = 414, 5.0 (n = 180;
semi-soft(”: data 3 MS) 1 MS)
reported from AT,  single 2.5 (n = 1,634; 0.1 (n = 1,568;
BE, CY, CZ, DK, EE, 7 MS) 5 MS)
PT, SI and SK
Cheeses, hard(®: Batch 0.0 (n = 955; 0.0 (n = 65;
data reported from 1 MS) 1 MS)
CY, DK, EE, EL, NL,  gjngle 0.0 (n = 58; 0.0(n=1;
PT and SK 2 MS) 1 MS)
Cheeses, Single 0.0 (n = 106; 0.0 (n = 267;
unspecified™: data 2 MS) 4 MS)
reported from BE,  patch 0.0 (n = 112; /
CY, DK, EE, ES, EL, 2 MS)
NL, PT and SK
Other dairy products Batch 0.0 (n = 213; 0.0 (n = 165;
(excluding cheeses) 3 MS) 1 MS)
- entire category®:  gingle 1.5 (n - 194; 0.0 (n = 822;
data reported from 6 MS) 5 MS)
AT, BE, CY, CZ, DK,
EL, NL, PT, SI and
SK
Milk®: data reported Batch 0.0 (n = 30; /
from CY, DK and SK 2 MS)
Single 0.0 (n = 60; 1.2 (n = 85;
2 MS) 2 MS)
Products of meat Batch 0.0(n=75; 0.0 (n = 10;
origin: fermented 1 MS) 1 MS)
sausages): data  gjngle 0.0 (n = 72; 0.0 (n = 131;
reported from BE, 3 MS) 2 MS)
CY, DK and EL
Products of meat Batch 0.1 (n=972; 0.0 (n = 565;
origin: other than 3 MS) 2 MS)
fermented Single 4.2 (n = 871; 0.2 (n = 1,160;
sausages": data 5 MS) 6 MS)

reported from BE,
CY, CZ, DK, EE, ES,
PT and SK
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Processing stage® Retail®
RTE food category® ﬁ:;\:plmg Analytical method™
Detection Enumeration Detection Enumeration
Other products(™:  Batch 0.0 (n = 565; 0.0 (n = 530;
data reported from 4 MS) 3 MS)
BE, BG, CY, CZ, DK, gjngle 1.9 (n = 310; 0.0 (n = 1,608;
EE, EL, PT, SI and SK 7 MS) 7 MS)

CFU: colony forming unit; MS: Member State; n: number of sampling units.

(a):

(b):

(d):
(e):

(f):
(9):
(h):

)

(K):
(:

Each cell contains the percentage (%) of non-satisfactory samples (the presence of L. monocytogenes in 25-g of sample for
detection analyses or populations of L. monocytogenes > 100 CFU/g for enumeration analyses) and in parenthesis the
number of tested samples (single samples or batches) and the number of reporting MS. Retail includes also data from
sampling stage reported as ‘unspecified”.

In the absence of relevant data (pH, a.), EFSA assumes that foods listed under ‘Fish and fishery products’, ‘Soft and semi-
soft cheeses’, ‘Unspecified cheeses’, ‘Milk), ‘Products of meat origin other than fermented sausages’ and ‘Other products’
belong to the category of foods that are able to support the growth of L. monocytogenes. Foods classified under these
categories of RTE products are expected to have near-neutral or moderately low pH and relatively high water activity (aw)
values or can be very heterogeneous in terms of their manufacturing technology and physicochemical characteristics (‘Other
products’). EFSA assumes that ‘Fermented sausages’ and ‘Hard cheeses’ belong to the category of foods that are unable to
support the growth of L. monocytogenes, because foods classified under these two categories of RTE products undergo
ripening/fermentation and are expected to have low pH and moderate aw values. In assessing RTE food category ‘other
dairy products’, EFSA is presenting the results in a conservative way by classifying/considering all ‘other dairy products’ as
capable of supporting the growth of L. monocytogenes.

: Includes ‘Infant formula — dried’, ‘Infant formula — ready-to-eat’ and ‘Foodstuffs intended for special nutritional uses — dietary

foods for special medical purposes'.

Includes RTE fish which is ‘cooked’, ‘gravad/slightly salted’, ‘marinated’ or *smoked’ (cold- or hot-smoked).

Includes cooked crustaceans (shrimps, prawns, unspecified) that were ‘chilled’, ‘frozen’ or ‘shelled and shucked’, cooked
molluscan shellfish (‘chilled’, ‘frozen’ or ‘shelled, shucked and frozen’), fishery products unspecified (‘cooked’, ‘cooked and
chilled’, ‘ready-to-eat chilled or frozen’, ‘seafood paté’, ‘smoked").

Includes ‘curd’, ‘fresh’ and ‘soft or semi-soft’, cheeses made from different milk kinds and types (‘pasteurised’ or ‘raw or low-
heat-treated’ and from ‘cows’, ‘goats’, ‘sheep’, ‘mixed’, ‘unspecified’ or from other animals’ milk).

Includes ‘hard’ cheeses made from different milk kinds and types (‘pasteurised’ or ‘raw or low-heat-treated” and from ‘cows’,
‘goats’, ‘sheep’, ‘mixed’, ‘unspecified’ or from other animals’ milk).

Includes ‘unspecified’ cheeses made from different milk kinds (‘cows’, ‘goats’, ‘sheep’, ‘mixed’, ‘unspecified’ or from other
animals’ milk).

: Includes ‘butter’, ‘cream’, ‘dairy desserts’, ‘fermented dairy products’, ‘ice-cream’, ‘milk-based drinks’, ‘milk powder and whey

powder’, probiotic drink, ‘yoghurt” and whey.

Includes milk (‘pasteurised’, ‘UHT’, or ‘raw, intended for direct human consumption’) from ‘cows’, ‘goats’, ‘sheep’, ‘unspecified’
or from other animals’ milk. Raw milk and raw milk for the manufacture of raw and low-heat-treated products are not
included.

Includes fermented sausages made from meat of different animal species (‘bovine animals’, ‘deer’, *horse’, *pig’, ‘mixed’,
‘other animal species or unspecified’).

Includes ‘meat products’ ('intended to be eaten raw’ or ready-to-eat), meat preparations (‘paté”) and ‘minced meat’
(intended to be eaten raw’ or ‘ready-to-eat’) from different animal species (‘bovine animals’, ‘pigs’, poultry (‘broilers’, ‘geese’,
‘ducks’, ‘turkeys’, ‘other poultry species’ or ‘unspecified poultry”), ‘mixed’, ‘goats’, ‘sheep’, *horses’, ‘bison’, ‘donkeys’, ‘water
buffalos’, ‘wild boar’, ‘farmed game-land animals’, or ‘other animal species’).

(m): Includes RTE salads, fruits and vegetables (precut or not), processed food products and prepared dishes (sandwiches, ices

(n):

and frozen desserts, sushi and other ready-to-eat foods), spices and herbs, bakery products (bread, cakes, desserts, pastry),
vegetables (precut or not, canned, cooked or cooked and chilled), confectionery products and pastes, beverages (non-
alcoholic), chocolate, nuts and nut products, fats and oils (excluding butter), juices (from fruits, vegetables or mixed,
pasteurised or unpasteurised), sauces and dressings, cereals and meals, cocoa and cocoa preparations, coffee and tea,
sweets, fruits (precut or not, chilled or frozen, canned, dried or fruit puree), coconut, soups, seeds (sprouted or dried), potato
chips, egg products (ready-to-eat).

The results from qualitative examinations using the detection method were used to assess the criterion of ‘absence in

25 grams’ and the results from quantitative analyses using the enumeration method were used to assess the criterion the
criterion of '< 100 CFU/g".
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Monitoring of occurrence of Listeria monocytogenes in RTE foods

This section on occurrence of L. monocytogenes in foods describes the summary of the data
reported by MS and non-MS from samples tested for L. monocytogenes with the detection method and
excludes data reported with sampling context ‘surveillance, according 2073/2005".

Fish and fishery products, RTE

A summary of the occurrence of L. monocytogenes-positive units in RTE fish and fishery products in
2017 (reported by Austria, Belgium, Cyprus, Croatia, the Czech Republic, Denmark, Germany, Estonia,
Spain, Hungary, Italy, Latvia, Lithuania, the Netherlands, Slovakia, the Netherlands, Slovakia, Slovenia
and Sweden) is presented in Figure 28.

When combining all sampling stages and all sampling units (‘single’ and ‘batch’) the overall
occurrence of L. monocytogenes in RTE fish was 7.0%. Germany and Poland reported the major part
of positive samples. This overall occurrence is lower compared with the 2010-2011 EU baseline survey
which was 10.4% (EFSA, 2013, 2014a).

The overall occurrence of L. monocytogenes in RTE fishery products was 2.4%.

The prevalence in 2017 by merging RTE fish and fishery products is 6% and is comparable with
2016 (Figure 28).

% positive units
1%
—_——
——
——

Fish and Fishery
Products

Fishery Products Fish

Only data obtained from detection method are included.

‘Fish, RTE' includes data on ‘Fish’ of the following types: ‘chilled’, ‘cooked’, ‘gravad/slightly salted’, ‘marinated’ and
‘smoked (hot- and cold-smoked)".

‘Fishery products, RTE' includes the following types: ‘prawns, cooked’, ‘prawns-shelled, shucked and cooked’,
‘shrimps, cooked’, ‘shrimps, shelled, shucked and cooked’, ‘crustaceans, unspecified, cooked’ ‘crustaceans,
unspecified, shelled, shucked and cooked’, ‘molluscan shellfish, cooked’, ‘unspecified’ (cooked, ready-to-eat,
smoked) and ‘Surimi’.

Figure 28: Proportion of L. monocytogenes-positive sampling units in ready-to-eat fish and fishery
product categories in 2017 (red) and in 2016 (blue)

Meat and meat products, RTE (pork, beef, broilers, turkeys)

Twenty MS reported 2017 data on RTE meat products (93.4% of all samples were obtained from
pork followed by RTE meat from broilers (3%), bovine animals (2.3%) and turkeys (1.2%). Combining
all RTE meat-product categories from all sampling stages (‘retail’, ‘processing’, ‘border inspection
activities” and ‘unspecified’) and all sampling units (‘single’ and ‘batch”), the overall occurrence of
L. monocytogenes in RTE meat products was 1.8% (400 out of 22,544 samples tested were positive)
with no significant differences between the categories. The overall proportion is similar to the
proportion reported in the 2010-2011 EU baseline survey (single units of RTE heat-treated meat
products sampled at retail and tested at the end of shelf life) (EFSA, 2013, 2014a). Since data from
2017 were mostly reported by a limited number of MS, the findings presented in this figure may not
be representative of the EU level.
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Pig meat products, RTE

Sixteen MS (Austria, Belgium, Bulgaria, Cyprus, the Czech Republic, Croatia, Denmark, Estonia,
Greece, Hungary, Latvia, Lithuania, Poland, Portugal, Romania and Spain) and one non-MS
(Montenegro) reported 2017 data on RTE pig meat products and, overall, L. monocytogenes was
detected in 1.8% of the 20,968 units tested. At processing, almost 70% of the data were obtained
from Poland. At retail, L. monocytogenes was detected in 2.5% (91 out of 3,701) of the tested
samples, whereas at the processing stage 1.7% (294 out of 17,360 samples) the samples tested
positive.

Poultry meat products (broilers and turkeys), RTE

Eleven MS (Austria, Bulgaria, the Czech Republic, Denmark, Estonia, Hungary, Poland, Portugal,
Romania, Spain and Slovakia) reported 2017 data on RTE broiler meat products. Overall,
L. monocytogenes was detected in 1.6% of the 673 units tested. Ten MS (Austria, Cyprus, the Czech
Republic, Estonia, Spain, Greece, Hungary, Poland, Portugal and Slovakia) reported data from RTE
turkey meat products. Overall, L. monocytogenes was detected in 0.8% of the 252 units tested.

Bovine meat products, RTE

Eleven MS (Austria, Bulgaria, Cyprus, the Czech Republic, Denmark, Estonia, Spain, Hungary,
Poland, Portugal and Romania) and one non-MS (Montenegro) reported 2017 data on RTE bovine
meat products. Overall, L. monocytogenes was detected in 1.7% of the 527 units tested. At retail,
L. monocytogenes was detected in 1.2% of the units, whereas at processing, 1.9% of units tested
were positive.

A summary of the proportion of L. monocytogenes-positive units in RTE meat products according to
the animal origin is presented in Figure 29.

4

% positive units
N
=
=
=
=

1 4
RTE Pork RTE Turkey RTE Broiler RTE Bovine
meat meat meat meat

Only data obtained from detection method are included.

RTE pig meat products include ‘Meat from pig, meat products’ of the following types: ‘cooked ham (sliced or
non-sliced), ‘cooked, RTE/ ‘fermented sausages, ‘fresh raw sausages, ‘meat specialities’, ‘paté’, ‘raw and
intended to be eaten raw’ ‘raw ham’, ‘unspecified, ready-to-eat. ‘RTE turkey meat’ includes turkey ‘meat
products’ of the following types: ‘cooked, RTE’, ‘preserved’ and ‘raw and intended to be eaten raw’. ‘RTE broiler
meat’ broiler ‘meat products’ of the following types: ‘cooked, RTE’ and ‘cooked, RTE, chilled”. ‘RTE bovine meat’
includes ‘Meat from bovine animals, meat products’ of the following types: ‘cooked, RTE’, ‘cooked, RTE, chilled’,
‘fermented sausages’, ‘raw and intended to be eaten raw’, ‘unspecified, RTE".

Figure 29: Proportion of L. monocytogenes-positive sampling units in meat and meat products (pork,
turkey, broiler and beef) in 2017 (red) and in 2016 (blue) across all sampling stages
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Milk and milk products, RTE

Fourteen MS (Austria, Bulgaria, Cyprus, the Czech Republic, Denmark, Germany, Greece, Spain, the
Netherlands, Croatia, Italy, Poland, Romania and Slovakia) and one non-MS (Montenegro) reported
2017 data on RTE milk (‘pasteurised’, ‘UHT’ and ‘raw milk intended for direct human consumption”).
Overall, L. monocytogenes was detected in 2.8% of the 2,055 units tested.

In total, two MS (Germany and Italy) found positive values from ‘raw milk intended for direct
human consumption” and from more surprisingly from ‘pasteurised milk’.

Cheeses

Nineteen MS reported 2017 data from L. monocytogenes detection in cheeses. Cheeses made from
pasteurised cows’ milk represent more than 50% of samples collected and reported. Overall,
considering all sampling stages, all sampling units, all milk origin (cow, goat, sheep and mixed) and all
types of cheeses, L. monocytogenes was detected in 0.7% of the 11,156 cheese samples tested. As
data were mostly reported by a limited humber of MS, the findings presented in this figure may not be
presentative of the EU level.

A summary of the proportion of units positive for cheeses is presented in Figure 30.

Soft and semi-soft cheeses

In 2017, 6,117 units of soft and semi-soft cheeses (for cow, goat, sheep and mixed species milks)
were tested using the detection method and reported by 17 MS.

The occurrence of L. monocytogenes in goat, sheep and cow soft and semi-soft cheeses made
from raw or low-heat-treated milk was significantly higher (2.4% of the 1,052 units tested) compared
with cheeses made from pasteurised milk (0.5% of the 4,141 units tested). This estimate is
comparable with the estimate (0.5%) obtained from the 2010-2011 EU baseline survey (RTE soft and
semi-soft cheeses sampled at retail and tested at the end of shelf life) (EFSA, 2013, 2014a).

Hard cheeses

In 2017, 5,039 units of hard cheeses (for cow, goat, sheep and mixed species milks) were tested using
the detection method by 15 MS (but one MS, the Netherlands, provided almost 50% of samples). Similar
as in soft and semi-soft cheeses, hard cheeses produced from pasteurised milk had a significantly lower
proportion of positive samples compared with hard cheeses produced from raw milk (Figure 5).

In 2017, overall L. monocytogenes was detected in less than 1% of all samples from hard cheeses.

4

% positive units

. R

0 th
Soft and semi- Hard cheeses Hard cheeses Soft and semi-
soft cheeses raw-LHT milk asteurized milk soft cheeses
raw-LHT milk P pasteurized milk

LHT: low-heat-treated. ‘Overall’ and the number of MS correspond to data across all sampling stages (‘retail” and
‘processing’ + ‘farm’ + ‘border inspection activities’ + ‘unspecified’).For each sampling stage (‘overall’, ‘retail” and
‘processing’), data are pooled across both types of sampling units (‘'single’ and ‘batch’). Soft and semi-soft
cheeses as well as hard cheeses include all cheeses for which Level 2 at matrix level was specified (‘fresh” or
‘soft’ or ‘semi-soft’ or *hard’).

Figure 30: Proportion of L. monocytogenes-positive sampling units in cheeses in 2017 (red) and in
2016 (blue) across all sampling stages (overall), retail and processing plant levels
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Other ready-to-eat food products

In 2017, results obtained from detection method for other RTE food-product categories, such as
‘bakery products’, ‘confectionery products and pastes’, ‘egg products’, fruits and vegetables’, ‘salads’,
‘sauces and dressings’, ‘spices and herbs’ and ‘other processed food products and prepared dishes’
were reported.

For ‘bakery products’, most of the data were from single samples collected at retail and were
reported by 11 MS. Overall, out of the 3,600 units of bakery products tested, 7.8% were found
positive for L. monocytogenes which was higher than in 2016 (0.8%) due to the high number of
positive samples reported by Germany that contributed for more than 60% of the total samples
tested.

In 2017, 13 MS provided data from investigations of L. monocytogenes on 1,773 units of ‘RTE fruit
and vegetables’. The overall prevalence is of 0.6%.

For '‘RTE salads’, 11 MS reported data on 902 units tested. Overall, 4.2% of the units tested were
reported as positive.

For ‘sauces and dressings’, 11 MS reported information on 184 units tested and L. monocytogenes
was detected only in 1.6% of samples.

For ‘spices and herbs’, ‘confectionery products and pastes’, ‘egg products’ less than 50 samples
were analysed and none was found positive.

In ‘other processed food products and prepared dishes’, 12 MS submitted data. Overall, L.
monocytogenes was detected in 1.4% of the 646 units tested.

Details on occurrence of L. monocytogenes in main RTE food matrices in 2017 together with 2016
results can be found in Appendix A at the end of this report.

3.4.4. Listeria spp. in animals

In 2017, 14 MS and 1 non-MS reported data on several animal categories (food-producing, wild-,
zoo- and pet animals, including birds) and animal species tested for Listeria spp. Reported data were
mainly at level of animal (97.1%) compared with other unit levels (herd/flock” and ‘holding”). Most
animals tested concerned domestic ruminants (cattle, sheep and goats). Among the reporting
countries, Italy reported on the highest variety of animal categories and species (Table 2017_
LISTERIAANIMALS).

The sample size as well as the sampling strategy and the proportion of positive samples varied
considerably among the reporting countries and animal species. Hence, the vast majority of the EU
data in animals (90.9% of the total units tested) was reported by two MS (Ireland and the
Netherlands).

In total, considering all different sampling units(‘animal’, *herd/flock’ or *holding’) 19,295 units were
tested for Listeria spp. and 247 (1.3%) were found to be positive.

Among the positive units, 146 (59%) were reported as being positive for L. monocytogenes and
only limited numbers were reported as Listeria ivanovii (5 units, 2.0%) and Listeria innocua (34 units,
13.8%).

In 2017, a significant proportion — as in 2016 — 62 units (25.1%) were reported as positive under
the ‘unspecified Listeria spp.’ or ‘Listeria spp.’ other than L. ivanovii and L. innocua category.

3.4.5. Listeria monocytogenes in feed

Only one MS (Romania) reported data from investigations of L. monocytogenes in feed. In total, 28
samples (mainly silage) were analysed with only one positive sample.

3.5. Discussion

While still relatively rare, human listeriosis is one of the most serious food-borne diseases under EU
surveillance causing high hospitalisation and high mortality, particularly among the elderly. EU
surveillance of human listeriosis focuses on severe, invasive forms of the disease, which affects the
following risk groups: elderly, immunocompromised people as well as pregnant women and infants.
Invasive listeriosis has shown a significant increasing trend since EU surveillance was initiated in 2008. In
addition, listeriosis continued to show a significantly increasing trend in the last 5 years (2013-2017),
although the number of cases did not increase in 2017. Five MS reported increasing trends over the last
5 years. This is partly attributable to more complete reporting and improvements in the surveillance of
listeriosis in a few countries. Most listeriosis cases — when this information is known — have been
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domestically acquired and a few cases have been linked to travel, within or outside the EU. The number
of cases acquired within EU increased slowly compared with the significant increase of listeriosis cases in
the EU since 2008 as smaller proportion of cases were reported with information on travel status and
country of infection in 2017.

Since the beginning of EU level surveillance, most listeriosis cases have been reported in people
over 64 years of age. The number and proportion of cases reported for this age group has increased
steadily from 2008 and continued to increase in 2017. Human cases almost doubled in the age group
over 84 years in the same time period. As in previous years, almost all (99.8%) reported listeriosis
cases were hospitalised. Despite the slight decrease of the fatal cases, listeriosis caused the highest
proportion of fatal cases compared with all other zoonotic infections. In addition to the more complete
reporting and improvements in surveillance, the increase of Listeria infections may be partially
explained by the ageing population in the EU. As ageing of the populations will continue in most MS in
the coming years, it is important to raise awareness of listeriosis and the risk, especially to older
people, associated with certain types of foods and consumption patterns/habits.

Despite the increasing trend of reported invasive L. monocytogenes, the number of cases reported
to EFSA FBO database is rather low (39 cases) compared to the overall reported number of cases
reported in TESSy. This may suggest that a substantial amount of human cases are sporadic cases for
which we do not know if these might be linked to FBOs. This might be due to reporting bias in the
different countries as the number of human cases reported may include FBO cases or not. It is
recommended to harmonise this reporting and/or to further investigate the sporadic cases in relation
to potential unknown food vehicles.

A wide range of foodstuffs can get occasionally contaminated during various steps of food production
and distribution, particularly during the food-processing stage. In addition, many different RTE food
types have been implicated in cases or outbreaks of listeriosis in humans. Some MS focus their sampling
effort, especially on those RTE foods supporting the growth of L. monocytogenes and which are stored
for extended periods under refrigeration temperatures before consumption. The classical high risk foods
tested by MS for L. monocytogenes are RTE meat and meat products, fish and fishery products and
cheeses. In recent years, however, listeriosis outbreaks were also caused by foods that were not
considered as likely food vehicles, based on previous experience and risk assessments (Buchanan et al.,
2018). The recent EU outbreak related to frozen corn (EFSA and ECDC, 2018b) but also in the USA
related to cantaloupes (CDC, 2011), ice-cream (Pouillot et al., 2016), prepacked caramel apples (CDC,
2015a) and sprouts (CDC, 2015b) are illustrations of previously unknown potential vehicles.

In 2017, MS were able to report for the first time under the following specific sampling context
‘Surveillance — based on Regulation 2073, the results of official sampling carried out by the CA in the
context of surveillance of the application of the FSC listed in Regulation (EC) No 2073/2005. Monitoring
in this context was focused on 10 RTE food categories. In 2017, for these RTE products at retail the level
of non-satisfactory results was very low as in 2016 (EFSA, 2017b). However, the RTE food categories
with non-compliant samples differ somewhat from those in 2016 and is mainly due to reporting bias (for
the first time ‘Surveillance — based on Regulation 2073’ could be reported) and therefore evaluating
trends or comparing 2017 with historical data is not possible (EFSA et al., 2018c). In 2017, RTE food
categories at processing presented higher levels of non-compliance than at retail stage. The results for
2017 were in the same range of values as those from 2016 (EFSA and ECDC, 2017b).

L. monocytogenes occurrence ranges from 0.03% for *hard cheeses made from pasteurised milk’ to
7.0% for ‘RTE fish’. These occurrence data are in agreement with the median prevalence values
gathered in a recently published meta-analysis for the 1990-2015 period (Jofré et al., 2016). The data
are also similar from those of last year zoonosis report (EFSA and ECDC, 2017b).

Fruits and vegetables have been proven to be the cause of listeriosis cases at EU and international
level (Buchanan et al., 2018; EFSA and ECDC, 2018b) and therefore MS are encouraged to sample
these food categories. In 2017, only 4% of all samples collected were from fruit and vegetables which
is substantially lower than RTE food from animal origin). It is worth to notice that in 2017, MS
increased their sampling for most RTE food categories compared with 2016. However, there are
significant differences between MS with relation to sampling efforts (sample size) and reporting
attitude. Indeed some MS report mainly suspect and/or selective sampling which is not representative
for objective (official) sampling and therefore cannot be taken up in the analysis of L. monocytogenes
occurrence in foods.

The annually reported occurrence results for the different RTE food categories are important
indicators of the level of risk of RTE products in EU. In 2017, the overall occurrence in fish and fishery
products (6%), meat and meat products (1.8%) and cheeses (< 3% for soft and semi-soft cheeses and
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< 1% hard cheeses) are comparable with 2016. Yet, the ability to analyse the trend might be limited
because of the annual variation in the number of tested samples at each stage of the production chain as
well as the number of MS reporting data across the different years. A more systematic transmission and
uniform reporting of data by all the MS for a specific food-chain stage according a harmonised
interpretation of sampling context and sampler would improve the relevance of this annual comparison.

As expected from the results from, MS testing for Listeria spp. in animals, most isolates belong to
L. monocytogenes (EFSA, 2017a) and L. ivanovii. A significant proportion of isolates (25.1%) is still
reported by the MS as ‘unspecified Listeria spp.” or ‘Listeria spp.” and were not identified to the species
level. Probably these MS do not further characterise the isolates as it is assumed to be L.
monocytogenes.. Therefore, it might be that reported listeriosis in animals is known to be almost
exclusively caused by L. monocytogenes and L. ivanovii.

Sequencing of food isolates of L. monocytogenes obtained in the different sampling context would
bring a new insight in the analysis of reported data on strain virulence variability among the different
food categories. At processing or retail level, clonal complex determination and/or whole sequencing
would also bring new insight of level of risk of RTE foods as it was recently shown that virulence of some
strains is particularly higher than others (Maury et al., 2017; Fristch et al., 2018). In addition, it has been
shown that L. monocytogenes have the ability to survive, multiply and persist under harsh conditions in
food processing environments and the re-isolation of identical L. monocytogenes clones over extended
time periods in processing plants shows that L. monocytogenes has the ability to adhere to surfaces and
form biofilms (Di Bonaventura et al., 2008; Carpentier and Cerf, 2011; Doijad et al., 2015; Fagerlund
et al., 2016; Fagerlund et al., 2017). At animal level, subtyping with MLST or whole genome sequencing
(WGS) would help to better characterise the diversity in reservoirs (Nielsen et al., 2017). This knowledge
is of particular importance for identifying most virulent strain in animals (Dreyer et al., 2016).

3.6. Related projects and internet sources

Subject For more information see
Humans Surveillance atlas http://atlas.ecdc.europa.eu/public/index.aspx
EU case definitions https://ecdc.europa.eu/en/infectious-diseases-

public-health/surveillance-and-disease-data/eu-
case-definitions

Food- and waterborne diseases and zoonoses https://ecdc.europa.eu/en/about-us/who-we-

Programme are/disease-programmes/food-and-waterborne-
diseases-and-zoonoses-programme
European Food- and Waterborne Diseases https://ecdc.europa.eu/en/about-us/partne
and Zoonoses Network (FWD-Net) rships-and-networks/disease-and-laboratory-ne
tworks/fwd-net
Humans
and food

Commission Regulation (EC) No. 2073/2005 http://eur-lex.europa.eu/legal-content/EN/TXT/
— Food Safety Criteria for L. monocytogenes  PDF/?uri=CELEX:02005R2073-20170101&rid=1

in the EU

EU Baseline Survey 2010-2011- part A: https://www.efsa.europa.eu/en/efsajournal/
Listeria monocytogenes prevalence estimates pub/3241

EU Baseline Survey 2010-2011 - Part B: https://www.efsa.europa.eu/en/efsajournal/

analysis of factors related to prevalence and pub/3810

exploring compliance

Scientific opinion — Request for updating the https://www.efsa.europa.eu/en/efsajournal/
former SCVPH opinion on Listeria pub/599

monocytogenes risk related to ready-to-eat

foods and scientific advice on different levels

of Listeria monocytogenes in ready-to-eat

foods and the related risk for human illness

Draft scientific opinion — L. monocytogenes  https://www.efsa.europa.
contamination of RTE foods and the risk for  eu/sites/default/files/engage/170724-0.pdf
human health in the EU
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Subject

For more information see

www.efsa.europa.eu/efsajournal

Quantitative assessment of relative risk to
public health from food-borne Listeria
monocytogenes among selected categories of
ready-to-eat foods

Risk assessment of Listeria monocytogenes
in ready-to-eat foods: Technical report

Risk assessment of Listeria monocytogenes
in ready-to-eat foods — Interpretive Summary

FSIS comparative risk assessment for Listeria
monocytogenes in ready-to-eat meat and
poultry deli meats

Interagency risk assessment: Listeria
monocytogenes in retail delicatessens
technical report

Closing gaps for performing a risk assessment
on Listeria monocytogenes in ready-to-eat
(RTE) foods: activity 1, an extensive literature
search and study selection with data
extraction on L. monocytogenes in a wide
range of RTE food

Closing gaps for performing a risk assessment
on Listeria monocytogenes in ready-to-eat
(RTE) foods: activity 2, a quantitative risk
characterisation on L. monocytogenes in RTE
foods; starting from the retail stage

Closing gaps for performing a risk
assessment on Listeria monocytogenes in
ready-to-eat (RTE) foods: activity 3, the
comparison of isolates from different
compartments along the food chain, and
from humans using whole genome
sequencing (WGS) analysis

Surveillance atlas of infectious diseases in
humans including listeriosis — Tool for
infectious disease data manipulation and
presentation

Guidance document on Listeria
monocytogenes shelf-life studies for ready-
to-eat foods, under Regulation (EC) No.
2073/2005 of 15 November 2005 on
microbiological criteria for foodstuffs

EU Reference Laboratory activities and
documents on L. monocytogenes for member
laboratories

Technical guidance document for conducting
shelf-life studies on Listeria monocytogenes
in ready-to-eat foods (challenge testing and
durability testing)

Guidelines on the application of general
principles of food hygiene to the control of
Listeria monocytogenes in foods

A public database of genome sequences,
including L. monocytogenes sequences —
GenomeTrakr

FDA-CFSAN/USDA-FSIS 2003, https://
www.fda.gov/downloads/Food/FoodScienceRe
search/UCM197330.pdf

http://www.fao.org/3/a-y5394e.pdf

http://www.fao.org/fileadmin/templates/agns/
pdf/jemra/mra4_en.pdf

US FDA/FSIS (2010), https://www.fsis.
usda.gov/shared/PDF/

US FDA/FSIS (2013), https://www.fsis.
usda.gov/shared/PDF/Comparative_RA_Lm_Re
port_May2010.pdf

EFSA External Scientific Report (2016), https://
www.efsa.europa.eu/en/supporting/pub/1141e

https://www.efsa.europa.eu/en/supporting/
pub/1252e

https://www.efsa.europa.eu/en/supporting/
pub/1151e

ECDC, https://ecdc.europa.eu/en/surveillance-
atlas-infectious-diseases

EC, https://ec.europa.eu/food/sites/food/files/
safety/docs/biosafety_fh_mc_guidance_
document_lysteria.pdf

EURL for Listeria monocytogenes, https://eurl-
listeria.anses.fr/

EURL for Listeria monocytogenes, https://eurl-
listeria.anses.fr/en/minisite/listeria/eurl-lm-tec
hnical-guidance-document-conducting-shelf-
life-studies-listeria

CAC, http://www.fao.org/fao-who-codexalime
ntarius/sh-proxy/en/?Ink=1&url=https%253A%
252F%?252Fworkspace.fao.org%?252Fsites%
252Fcodex%?252FStandards%252FCAC%2BGL
%?2B61-2007%252FCXG_061e.pdf

US FDA and others, https://www.fda.gov/f
ood/foodscienceresearch/wholegenomeseque
ncingprogramwgs/ucm363134.htm
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Subject For more information see

General overview and facts on CDC (US), https://www.cdc.gov/listeria/
L. monocytogenes and listeriosis

A web-based platform (‘Listeriomics’) https://listeriomics.pasteur.fr

integrating different tools for Listeria ‘omics

data analyses

Bad Bug Book (Second Edition), Food-borne  https://www.fda.gov/food/foodborneillnessc
Pathogenic Microorganisms and Natural ontaminants/causesofillnessbadbugbook/
Toxins Handbook, Center for Food Safety and

Applied Nutrition, Food and Drug

Administration (FDA), USA

Animals
General overview of listeriosis in animals Merck Veterinary Manual, http://www.merckve
tmanual.com/generalized-conditions/listeriosis/
overview-of-listeriosis
Overview and diagnosis of listeriosis in animals http://www.oie.int/fileadmin/Home/eng/Hea
Ith_standards/tahm/2.09.06_LISTERIA_MONO.
pdf
4, Shiga toxin-producing Escherichia coli

Tables and figures that are not presented in this section are published as supporting information to this
report and are available in downloadable files at https://doi.org/10.5281/zenodo.1475841

4.1. Abstract

In 2017, 6,073 confirmed cases of Shiga toxin-producing Escherichia coli (STEC) infections were
reported in the EU. The EU notification rate was 1.66 cases per 100,000 population, which was a 6.2%
decrease compared with 2016. Over the last 5-year-period from 2013 to 2017, the EU/EEA trend has
been stable. In 2017, 20 deaths due to STEC infection were reported, which resulted in an EU case
fatality of 0.5%.

As in previous years, the most commonly reported STEC serogroup in confirmed cases of human
STEC infections in EU/EEA in 2017 was 0157 (31.9%). However, the proportion of this serogroup
continued to decrease, whereas that of non-0O157 serogroups increased. This is possibly an effect of
increased awareness and of more laboratories testing for other non-0157 serogroups. Serogroup 0157
was followed by 026, 0103 and 091. Serogroup 0157 was the most frequently reported cause of
haemolytic uraemic syndrome (HUS) cases in 2017.

In 2017, 21,574 units of food (batches or single samples) have been tested by 25 MS. Compared
with 2016 this was a moderate increase in the number of samples tested and in the number of
reporting MS, suggesting an augmented awareness at the EU level of the necessity to monitor this
pathogen in food, according to EU Directive 2003/99/EC. In 2017, 2,310 units from animals (animals
or herds or flocks) were tested for the presence of STEC, confirming the decrease in the testing of
animal samples observed in 2016. A major criticality was represented by the variability in the sampling
strategies applied by different MS to the different categories. This variability is likely to introduce a
selection bias in the estimates of STEC prevalence or STEC serogroup distribution, hindering spatial
and temporal trends analyses. The analysis of the STEC serogroups identified in food and animal
samples indicates that those identified in human infections are mostly represented, supporting the
importance of food vehicles in the diffusion of STEC infections at the EU level. The analysis of the
virulence gene profiles of the isolated STEC strains highlighted the presence in food of STEC with the
potential of causing severe disease. This level of characterisation of the isolates, however, was not
accomplished for more than half of the STEC isolates from food in 2017. Countries are recommended
to report information on the STEC virulence genes as their analysis represents the basis for the
molecular risk assessment and the most valuable tool to predict the risk and to infer on the severity of
the STEC infections in humans.
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4.2. Surveillance and monitoring of Shiga toxin-producing Escherichia
coli in the EU

4.2.1. Humans

The notification of STEC'? infections is mandatory in most EU MS, Iceland, Norway and Switzerland,
except for four MS, where notification is based on a voluntary system (France, Luxembourg) or other
system (Italy and the United Kingdom). In the United Kingdom, although the reporting of food
poisoning is mandatory, isolation and specification of the organism is voluntary. The surveillance
systems for STEC infections cover the whole population in all EU MS except for three MS (France, Italy
and Spain). The notification rates were not calculated in these three countries for the following
reasons: (a) in France, the STEC surveillance in humans is based on paediatric HUS cases; (b) in Italy,
STEC surveillance is sentinel and primarily based on the HUS cases reported through the national
registry of HUS; (c) no estimation for population coverage of STEC cases was provided by Spain. In
Belgium, full national coverage was established in 2015 and rates before this year are not displayed.
All countries report case-based data except Bulgaria, which reported aggregated data. Both reporting
formats were included to calculate numbers of cases, notification rates and disease trends.

Diagnosis of human STEC infections is generally performed by culture from stool samples and
indirect diagnosis by the detection of antibodies against the E. coli O-lipopolysaccharides in serum in
the event of HUS cases. In addition, diagnosis by direct detection of free faecal Shiga toxin/
verocytotoxin by the Vero cell or immune-assays or the identification of the presence of stx1/vtx1 or
stx2/vtx2 genes in stools by PCR without strain isolation is increasing.

4.2.2. Food and animals

STEC data according to Regulation (EC) No. 2073/2005, STEC food safety criterion for
sprouts at the retail level

The only existing microbiological criterion for STEC in a food commaodity is defined in the Regulation
(EC) No. 209/2013 amending Regulation (EC) No. 2073/2005 as regards microbiological criteria for
sprouts. This food safety criterion applies to sprouts and the results must be compliant with ‘absence
in 25 grams’ of STEC 0157, 026, 0111, 0103, 0145 and 0104:H4, for sprouts placed on the market
during their shelf life (Regulation (EC) 209/2013).

The STEC monitoring data for sprouts submitted to EFSA thus consist of data originating from the
reporting obligations of MS under the EU Regulation on microbiological criteria. In spite of the legal
framework, the production of these data is not fully harmonised across MS. As a matter of fact, the
sampling objectives, the place of sampling and the sampling frequency applied vary or are interpreted
differently between MS. Most of these data concerns the food chain control (official monitoring) and
data are collected by the National Competent Authorities conducting investigations to verify whether
FBOp implement correctly the legal framework of own-control programmes and, to a lesser extent,
they include the analyses carried out as part of the HACCP plans, industry monitoring) according to the
General Food Law. In fact, industry data are seldom reported to EFSA because of data ownership
sensitivities. In essence, food chain control data are compliance checks and are collected with the aim
of installing an early warning and initiate control measures. Although they allow for descriptive
summaries to be made at the EU level (Boelaert et al., 2016), these data are not suitable for trends
analyses, because a reference (study) population is mostly absent and because the sampling is risk-
based and therefore non-representative.

In the present annual report, EFSA implemented new aggregation rules — for the first time — for
data sent by MS according to Regulation (EC) No. 2073/2005 (STEC microbiological criterion). The
summarisation rules were agreed upon with the European Commission and with MS:

1) Data sets usable for trend watching are those with the following specified options for the
different data aspects:

a) Sampling context: Surveillance, based on Regulation 2073;
b) Sampling unit type: Single;
¢) Sampling stage: as appropriate;

10 Also known as verotoxigenic, verocytotoxigenic, verotoxin-producing, verocytotoxin-producing E. coli (VTEC).
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d) Sampling strategy: Objective sampling;
e) Sampler: Official sampling.

2) Other food data (described in the next section), having other specified options for the different
data aspects (including sampling context other than based on Regulation 2073/2005), are
summarised only and do not serve the purpose of trend watching or trend analyses.

STEC monitoring data reported according to Regulation (EC) No. 2073/2005 (STEC food safety
criterion) only allow for descriptive summaries at the EU level to be made highlighting the limitations of
these summaries. Specific results from single samples taken by the CA (‘official sampling”) and with an
objective sampling strategy allow trends to be monitored at EU and MS level.

Other STEC monitoring data from foods and animals

The monitoring data on STEC in foods other than sprouts and in animals, originate from the
reporting obligations of MS under Directive 2003/99/EC, which stipulates that MS must investigate the
presence of STEC at the most appropriate stage of the food chain. The Directive is not explicit about
the sampling strategy and the data generated by MS are based on investigations with non-harmonised
sampling and they are obtained with different analytical methods. The Directive does not indicate strict
details of the mandatory reporting requirements. Therefore, STEC monitoring data according to
Directive 2003/99/EC are not comparable between MS and preclude subsequent data analysis like
assessing temporal and spatial trends at the EU level. Sampling biases and inaccuracies due to limited
numbers of examined samples preclude also the evaluation of the existing prevalence or accurate
prevalence estimations. The use by MS of laboratory analytical methods testing for STEC 0157 leads to
biased STEC prevalence estimations or biased STEC serogroup frequency distributions analysing data
at the EU level. Nonetheless, descriptive summaries of sample statistics at the EU level may be made if
the relevant limitations of the data set are flagged.

To improve the quality of the data from STEC monitoring in the EU, EFSA issued technical
specifications for harmonised monitoring and reporting of STEC in animals and foodstuffs in 2009 (EFSA,
2009b). These guidelines were developed to facilitate the generation of more harmonised data, which
would enable a thorough analysis of STEC in food and animals. The EFSA Scientific Opinion encourages
MS to extend the monitoring and report data on STEC serogroups.

4.2.3. Food-borne outbreaks of STEC infections in humans

The reporting of FBOs of human STEC infections is mandatory according to the Zoonoses Directive
2003/99/EC. Further details are provided in the chapter on FBO.

4.3. Data validation and analyses of monitoring data from food and
animals

Data validation

The STEC monitoring data from food and animals reported for the year 2017 to EFSA were verified as
regards their plausibility and reliability, in line with the current knowledge. Following this step, the occurrence
of STEC in food and animals and the frequency distribution of STEC serogroups were descriptively analysed.
Criteria were applied to disclose possible implausible data, which were then reviewed by the MS.

The following plausibility criteria were focused on the level of completion and coherence of the
information and on the consistency of the laboratory results with the analytical method reported:

e Plausibility of reported occurrence values with respect to the STEC epidemiology based on the
updated scientific literature.

e Consistency of the reported laboratory results with the purposes of the STEC monitoring data
collection. An example of data not consistent with the objective of the data collection, and for
this reason excluded from the analysis, is the reporting of E. coli indicators or pathogenic
E. coli with negative results for stx-genes testing.

e Consistency of the reported laboratory results with the analytical method used for the analysis.
An example may be the reporting of STEC 026 or other non-0O157 STEC serogroups for
samples assayed with the standard ISO 16654:2001 (CEN, 2017) or equivalent methods, which
can only detect serogroup 0O157.
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A reliability criterion has been used to identify those data that did not match (partly or totally) the
current scientific knowledge on STEC epidemiology. An example of reliability criterion was the
consistency between 2017 STEC data reported by MS and their recent historical data. Secondly, also
the reliability of number of samples reported for STEC was verified. As an example, countries reporting
testing of more than 100,000 samples for STEC or unusually high proportions of positive samples
would be asked to double-check their data.

In addition, data or information erroneously reported in free-text variables were identified in the
records provided by two MS (DE and LU) and recoded so as to augment the information value.

Data analysis

To reduce the bias due to the absence of microbiological criteria for STEC, for the description of the
proportion of STEC-positive samples in the different food categories a subset of all validated
monitoring data was used. Specifically, the following data were excluded: data reported with a sampler
‘industry sampling’ or ‘HACCP and own checks’, or as sampling strategy; ‘selective sampling’ or ‘suspect
sampling’, or having ‘clinical investigations’ as sampling context, or as outbreak data.

The unfiltered entire data set was used instead for any other descriptive analysis on STEC findings
in food and animals, including those on the methods used and the virulence genes and serogroups’
frequency distribution, where the interest was to describe the variety and overall distribution of the
information reported.

The analysis of the data provided by the reporting countries, on STEC detected in food and animal
samples in 2017, has been carried out considering the data grouped according to the methods used
for the food testing:

a) Methods aiming at detecting any STEC. This category includes the method ISO TS
13136:2012 (ISO, 2012) and other PCR-based methods.

b) Methods designed to detect only STEC 0157, such as the method ISO 16654:2001 (ISO,
2001) and the equivalent methods NMKL 164:2005 (NMKL, 2005) and DIN 1067:2004-03
(DIN, 2004).

One MS used an enzyme-linked fluorescent assay targeting STEC 0157 to test food samples. The
related records have been analysed by including these samples into group b).

Such a distinction was necessary when analysing the frequency of the STEC serogroups to minimise
the bias introduced by the use of methods directed towards the isolation of STEC 0157 only, which
would not allow the identification of other STEC possibly present in the samples.

4.4. Results

4.4.1. Overview of key statistics along the food chain, EU, 2013-2017

Table 27 summarises EU level statistics related to human STEC infections, and STEC in food and
animals, respectively, in the EU, during 2013-2017. A more detailed description of these statistics can
be found in the specific results subsections of this chapter and in the chapter on FBO.

Table 27: Summary of STEC statistics related to humans, major food categories and major animal
species, EU, 2013-2017

2017 2016 2015 2014 2013 Data
source

Humans
Total number of confirmed cases 6,073 6,456 5,929 5900 6,042 ECDC
Total number of confirmed cases/ 1.66 1.77 1.65 1.75 1.80 ECDC
100,000 population (notification rates)
Number of reporting MS 28 28 28 27 27 ECDC
Infection acquired in the EU 4806 3,994 3,991 3,959 3,916 ECDC
Infection acquired outside the EU 528 340 532 474 485  ECDC
Unknown travel status or unknown 739 2,122 1,406 1467 1,641 ECDC

country of infection
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2017 2016 2015 2014 2013 Data
source

Total number of food-borne outbreaks (including 48 42 69 67 74 EFSA
waterborne outbreaks)
Number of outbreak-related cases 260 735 674 957 633  EFSA
Food
Meat and meat products
Number of sampled units 12,465 9,369 10,872 9,836 11,706 EFSA
Number of reporting MS 20 18 16 16 19 EFSA
Milk and milk products
Number of sampled units 3,637 3,848 4,370 6,788 4,388 EFSA
Number of reporting MS 12 12 11 12 13 EFSA
Fruits and vegetables (and juices)
Number of sampled units 2,325 1,518 1,821 2,015 2,498 EFSA
Number of reporting MS 15 21 22 23 23 EFSA
Animals
Bovine animals
Number of sampled herds 226 62 49 1,178 1,307 EFSA
Number of reporting MS 4 2 2 5 4 EFSA
Small ruminants
Number of sampled herds 10 208 109 44 11 EFSA
Number of reporting MS 1 8 7 7 7 EFSA

ECDC: European Centre for Disease Prevention and Control; EFSA: European Food Safety Authority; MS: Member States; STEC:
Shiga toxin-producing Escherichia coli.

Humans

The number of human STEC cases infected domestically and through travel within the EU remained
stable since 2013, but increased in 2017, when more cases were reported with data on travel and the
probable country of origin. The statistics for FBO due to STEC show that the number of outbreak-
related cases fluctuated around 600-700 with a peak during 2014 (957 cases) and a decrease in 2017.
The total number of reported outbreaks decreased since 2012.

Food categories

Data submitted by reporting MS over the period 2013-2017 were aggregated in macrocategories to
get an overview, by year, of the data sent for each macro-category and the respective number of
reporting MS.

The food category ‘meat and meat products’ presented the highest number of samples tested in
the 5-year period considered. This may be due to an increase of the number of MS reporting data
from the analysis of this food category in 2017 (20 MS). The number of reporting MS was fairly stable
for the ‘milk and milk products’ group, while the number of MS reporting data ‘fruit and vegetables’
was lower in 2017 than the previous years, although this category reported the highest number of
samples tested in the last 4 years (2014-2017).

For the year 2017, 25 MS provided results from the analysis of 21,574 food units (batches or single
samples). The proportion of food samples reported by EU MS and tested for STEC by the different
analytical methods is presented in the Table 2017_STECANMETH.

Animal categories

For the year 2017, 2,310 units from animals (animals or herds or flocks), tested for the presence of
STEC, were reported by eight MS. This figure reflects the negative trend observed in 2016, when a
very noticeable decrease in the numbers of animal samples reported was observed, considering the
average of about 6,000 sample units that were reported in the period 2013-2015. The proportion of
animal samples reported by EU MS and tested for STEC by the different analytical methods is
presented in the Table 2017_STECANMETH.
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The animal category ‘bovine animals’, showed a marked increase in the number of sampled herds
over the last 2 years. This growth may reflect the parallel increase in the number of reporting MS. The
number of sampled herds reported for ‘small ruminants’ was oscillating during 2013-2017, probably
due to the variable number of reporting MS (range: one MS in 2017 to eight MS in 2016).

In 2017, about half of the samples were tested using the ISO TS 13136:2012 method, while the
remaining samples were assayed using the standard methods ISO 16654:2001 (ISO, 2001), NMKL
164:2005 (NMKL, 2005) and DIN 1067:2004-03 (DIN, 2004), targeting the 0157 serogroup only. As all
the mentioned methods are intended for testing food and feed, these have been adapted to test
animal samples by the reporting countries, following the EFSA recommendations (EFSA, 2009b).

4.4.2. STEC infections in humans

In 2017, 6,260 cases of STEC infections, including 6,073 confirmed cases, were reported in the EU
(Table 28). Twenty-five MS reported at least one confirmed STEC case and three MS reported zero
cases. The EU notification rate was 1.66 cases per 100,000 population, which is 6.2% decrease
compared with 2016 (1.77 cases per 100,000 population). The highest country-specific notification
rates were observed in Ireland, Sweden, Denmark, Austria and Germany (16.6, 5.0, 4.6, 2.9 and 2.5
cases per 100,000 population, respectively). Nine countries (Bulgaria, Cyprus, Greece, Latvia,
Lithuania, Poland, Portugal, Romania and Slovakia) reported < 0.1 cases per 100,000 population.

Most STEC cases reported were infected in EU (79.1% domestic cases and travel in the EU, 8.7%
travel outside EU and 12.2% of unknown importation or unknown country of infection) (Table 28).
Three Nordic countries — Finland, Sweden and Norway reported the highest proportion of travel-
associated cases (44.9%, 39.2% and 30.7%, respectively). Among 844 travel-associated cases with
known probable country of infection, 62.6% of the cases travelled outside EU and 37.4% within EU.
Turkey was the most frequently reported as the probable country of infection (12.8%), followed by
Spain, Egypt, Morocco, Italy and Greece (11.7%, 8.3%, 4.5, 4.0% and 3.4%, respectively).

Table 28: Reported human cases of STEC infections and notification rates per 100,000 population
in the EU/EFTA, by country and year, 2013-2017

2017 2016 2015 2014 2013
. Confirmed Confirmed Confirmed Confirmed Confirmed
Country National Data Total cages & rates cases & rates cases & rates cases & rates cases & rates

coverage® format® cases
Cases Rate Cases Rate Cases Rate Cases Rate Cases Rate

Austria Y C 250 250 2.85 177 2.04 107 125 131 1.54 130 1.54
Belgium Y C 123 123 1.08 119 1.05 100 0.89 85 - 117 -
Bulgaria Y A 0.00 0 0.00 0 0.00 0 0.00 1 001
Croatia Y C 0.17 9 021 0 0.00 4 0.09 0 0.00
Cyprus Y C 0 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
Czech Y C 37 37 0.35 28 0.27 26 0.25 29 0.28 17 0.16
Republic

Denmark Y C 344 263 4.57 210 3.68 201 3.55 226 4.02 191 3.41
Estonia Y C 3 3 023 5 0.38 8 0.61 6 0.46 8 0.61
Finland Y C 124 123 224 139 253 74 1.35 64 1.17 98 1.81
France® N C 303 260 - 302 - 262 - 21 - 218 -
Germany Y C 2098 2065 2.50 1,843 2.24 1,616 1.99 1,663 2.06 1,639 2.00
Greece Y C 3 3 0.03 2 0.02 1 0.01 1 0.01 2 0.02
Hungary Y C 12 12 0.12 12 0.12 15 0.15 18 0.18 13 0.13
Ireland Y C 804 795 16.62 737 15.60 598 12.92 572 12.42 564 12.29
Ttaly® N C 111 9 - 78 - 59 - 68 - 64 -
Latvia Y C 0.05 1 0.05 4 0.20 0 0.00 0 0.00
Lithuania Y C 0 0 0.00 4 0.14 3 0.10 1 0.03 6 0.20
Luxembourg Y C 0.17 4 0.69 4 071 3 0.55 10 1.86
Malta Y C 9 9 1.96 4 0.92 4 0.93 5 1.18 2 048
Netherlands Y C 392 392 229 665 3.92 858 508 919 546 1,184 7.06
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2017 2016 2015 2014 2013
. Confirmed Confirmed Confirmed Confirmed Confirmed
Country National Data Total cages & rates cases & rates cases & rates cases & rates cases & rates

coverage® format® cases
Cases Rate Cases Rate Cases Rate Cases Rate Cases Rate

Poland Y C 6 4 0.01 4 0.01 0 0.00 5 0.01 5 0.01
Portugal Y C 2 1 0.01 0 0.00 0 0.00 - - - -
Romania Y C 11 11 0.06 29 0.5 0 0.00 2 0.01 6 0.03
Slovakia Y C 3 3 0.06 2 0.04 1 0.02 2 0.04 7 0.13
Slovenia Y C 33 33 1.60 26 1.31 23 111 29 1.41 17 0.83
Spain(© N C 86 86 - 51 - 86 - 50 - 28 -
Sweden Y C 504 504 504 638 648 551 565 472 4.89 551 5.77
United Y C 993 993 1.51 1,367 2.09 1,328 2.05 1,324 206 1,164 1.82
Kingdom

EU Total - - 6,260 6,073 1.66 6,456 1.77 5,929 1.65 5,900 1.75 6,042 1.80
Iceland Y C 3 3 0.89 3 0.90 1 030 3 092 3 0.93
Norway Y C 381 381 725 239 459 221 428 151 296 103 2.04
Switzerland@ Y C 696 696 8.23 463 547 315 3.77 125 1.52 82 1.53

(a): Y: yes; N: no; A: aggregated data; C: case-based data; —: no report.

(b): Sentinel surveillance; only cases with HUS are notified.

(c): Sentinel surveillance; no information on estimated coverage so notification rate cannot be estimated.

(d): Switzerland provided the data directly to EFSA. The human data for Switzerland include data from Liechtenstein.

There was a clear seasonal trend in confirmed STEC cases in the EU/EEA between 2008 and 2017,
with more cases reported during the summer months (Figure 31). There was a significantly increasing
trend (p < 0.01) for STEC in the EU/EEA in 2008-2017, however results of statistical testing of trends
for this period should be interpreted with caution due to a large outbreak in 2011. In the years after
this outbreak (2013-2017), the overall EU/EEA trend did not show any significant increase or decrease
(Figure 31).

In 2008-2017, a significantly increasing trends (p < 0.01) was observed in 10 MS (Denmark,
Finland, France, Greece, Hungary, Ireland, Italy, the Netherlands, Slovenia and Sweden). Two MS
(Cyprus and Slovakia) observed decreasing trends.

Over the 5-year period 2013-2017, eight MS (Austria, Denmark, Finland, Germany, France, Ireland,
Malta and Spain) reported significantly increasing trends (p < 0.05), and one MS (the Netherlands) had
a significantly decreasing (p < 0.01) trend over the same time period due to a change in notification
criteria.
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Source: Austria, Cyprus, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy,
Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Romania, Slovakia, Slovenia, Spain, Sweden
and United Kingdom. Belgium, Bulgaria, Czech Republic, Croatia and Portugal did not report data to the level of
detail required for the analysis.

Figure 31: Trend in reported confirmed cases of human STEC infection in the EU/EEA, by month,
2008-2017

Eighteen MS provided information on hospitalisation for 41.0% of all confirmed STEC cases in the
EU in 2017. Out of the 2,487 cases with known hospitalisation status, 37.5% were hospitalised. The
highest proportions of hospitalised cases (all cases hospitalised) were reported in Estonia, Greece,
Latvia, Portugal and Slovakia. Four hundred and twenty-nine cases of HUS were reported, which
represents an increase by 10.0% (39 cases) compared with 2016. Most HUS patients were in the
youngest age-groups from 0-4 years (266 cases; 62.1%) to 5-14 years (105 cases; 24.5%). The most
common serogroups among HUS cases were 0157 (37.8%), 026 (26.3%), 0145 (7.6%), 0111 (6.3%)
and 080 (5.6%); while 4.0% were untypeable.

In 2017, 20 deaths due to STEC infection were reported in the EU compared with 10 deaths in
2016. Seven MS reported one to eight fatal cases each, and 14 MS reported no fatal cases. This
resulted in an EU case fatality of 0.5% among the 4,014 confirmed cases with known outcome (66.1%
of all reported confirmed cases). The serogroup associated with more fatal cases was 0157 (seven
cases) followed by 0145 (two cases). Serogroups 026, 0103 and 0111 were linked to one fatal case
each. For eight fatal cases, the serogroup was not specified.

STEC infections in humans associated with food-borne outbreaks

STEC was identified in 48 FBOs affecting 206 people (notified FBO cases) in 11 MS, as reported to
EFSA. Overall, for the year 2017, there were 4,433 domestic (acquired within the country) cases
reported to the TESSy (Table 29), which was 92.2% of the number of reported human STEC infections
domestically and through travel within EU during 2017 (4,806, Table 27). Table 29 shows data
reported by countries to TESSy managed by ECDC and to the FBOs’ database managed by EFSA. It is
important to clarify that the case classification for reporting is different between these two databases.
In TESSy, the cases reported are classified based on the EU case definition. All these cases visited a
doctor, and are either confirmed by laboratory test (confirmed case) or not (probable case and
classification is based on the clinical symptoms and epidemiological link). Cases that never visited a
doctor are not reported to TESSy. Moreover, probable cases may be missing in TESSy, as these data
are not analysed or published and there is no incentive for reporting such cases. Information on which
case is linked to an outbreak — and which not — is not systematically collected. In practice, the cases
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reported to TESSy are considered mostly sporadic cases. In food-borne disease outbreak situations
cases are also classified into confirmed or probable outbreak cases, but currently these data are not
collected by EFSA.

Table 29: Statistics related to the proportions of human food-borne outbreak cases caused by
STEC (including waterborne outbreaks), EU/EFTA, 2017

ECDC EFSA
Confirmed human cases Food-borne outbreaks
Country Total Travel related Domestic Unkl_w\!vn or Hu_man cases FBO
missing (illnesses)

N N N N N N
Austria 250 22 227 1 21 5
Belgium 123 4 54 65 10 2
Bulgaria 0 —* — 0 —(**) -
Croatia 7 0 2 5 - -
Cyprus 0 0 0 0 - -
Czech Republic 37 3 34 0 - -
Denmark 263 55 182 26 24 4
Estonia 3 0 3 0 - -
Finland 123 48 59 16 3 1
France 260 - - 260 54 1
Germany 2,065 206 1,859 0 49 12
Greece 3 0 3 0 - -
Hungary 12 0 12 0 - -
Ireland 795 36 699 60 31 12
Italy 94 0 93 1 3 1
Latvia 1 0 1 0 - -
Lithuania 0 0 - -
Luxembourg 1 - - 1 - -
Malta 1 8 0 - -
Netherlands 392 84 291 17 - -
Poland 4 0 4 0 - -
Portugal 1 0 1 0 - -
Romania 11 0 11 0 — -
Slovakia 3 0 3 0 - -
Slovenia 33 2 2 29 - -
Spain 86 3 66 17 4 2
Sweden 504 191 296 17 2 1
United Kingdom 993 232 523 238 59 7
EU Total 6,073 887 4,433 753 260 48
Iceland 3 0 1 2 - -
Norway 381 99 224 58 10 3
Switzerland 696 - - 696 - -

(*): No importation data reported.
(**): No food-borne outbreaks caused by STEC (including waterborne outbreaks) reported.

Nine FBOs (notified by seven MS) of the 48 STEC FBOs (notified by 11 MS) were reported with
strong-evidence on the incriminated food vehicle. An overview of these implicated foodstuffs is in
Table 30. Further details and statistics on the STEC FBOs reported for 2017 are in Section 16 on FBO.
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Table 30: Distribution of strong-evidence outbreaks caused by STEC (excluding strong-evidence
waterborne outbreaks), by food vehicle, EU, 2017

Number of

Food vehicle strong-evidence FBO % of total
Bovine meat and their products 4 44.4
Cheese 1 11.1
Dairy products (other than cheeses) 1 11.1
Meat and meat products 1 11.1
Milk 2 22.2
Total 9 100.0

Note: Data from nine outbreaks are included: Belgium (1), Finland (1), Germany (2), Italy (1), Spain (1), Sweden (1) and United
Kingdom (2).

4.4.3. STEC in food

Data for STEC on sprouted seeds according to food safety criteria laid down in Regulation
No. 2073/2005

In 2017, 12 MS reported STEC monitoring data of sprouted seeds at retail level, for 786 units
tested with no positive samples. These figures increased to 14 MS and 984 samples tested when
sampling at processing plant and farm were included. This amount of data is far above the average
compared with the previous years, either considering the number of units tested or the number of MS
reporting these data (Table 31).

For the year 2017, four non-compliant batches were reported by one MS in official samples taken at
the processing plant. No information on the serogroup, the Shiga toxin type or the presence of the eae
gene was provided for the isolated strains.

Table 31: STEC sprouted seeds monitoring results at retail, reporting Member States, EU, 2013-2017

Sprouted seeds Number of Sample units Sample units
reporting MS tested positive (%)
2013 6 444 0 (0.0%)
2014 6 481 0 (0.0%)
2015 7 576 1 (0.2%)
2016 8 344 1(0.3%)
2017 12 786 0 (0.0%)

Out of the total number of samples tested in 2017, 98 official single samples taken both at retail and
at processing by the CA of six MS as part of official controls based on Regulation 2073/2005 have been
reported, with no positive results. This represents an area of improvement that requires attention to
guarantee a wider coverage of the prescriptions of the EU Regulation 2073/2005 on this food matrix.
Other 123 samples have been assayed by the FBOp during own checks and HACCP plan testing without
recording any positivity for STEC.

Occurrence in food
Meat and meat products
Fresh bovine meat

In 2017, 4,879 units of fresh bovine meat were tested for STEC by 13 MS with 1.0% of them being
positive (0.08% for STEC 0157). More than half of the reported data were from one MS (Ireland). The
proportion of positive units was very low at the processing plant level (0.3%, n = 1,807), and was
higher at slaughterhouse (1.0%, n= 2,148) and at retail (2.4%, n= 909). The highest proportion of
positive samples has been recorded at the border inspection level, with 6.7% of samples positive for
STEC. It has to be noted, however, that only 15 units of fresh bovine meat were tested and reported
at the border inspection level and that only one unit tested positive. Only four single samples from the
slaughterhouse-level, reported by Belgium (three samples) and Portugal (one sample), were STEC
0157-positive.
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Ground beef is considered an epidemiologically relevant matrix for STEC infections given the
production process it undergoes and the high probability of contamination. The process of grinding
allows possible superficial contamination of meat within the preparation and the resulting processed
food (as an example the hamburgers or patties) need to meet minimal requirements for the cooking
step e.g. measuring the temperature at the core of the product for a safe consumption. Eight MS
specifically reported on the testing of 764 samples of minced meat from bovine origin in 2017 with
nine STEC-positive records, of which four were STEC 0157.

Information on the serogroup was provided for 49 STEC strains isolated from any type of bovine
meat. The serogroups most frequently reported in this food commodity were 0157 (10 isolates), 0103
(6 isolates), O55 and 026 (3 isolates each), 0146 and 0113 (2 isolates), 0145 (1 isolate) and others.
Most of the serogroups identified in this food category are also isolated from cases of human disease
confirming the importance of this food category in the epidemiology of STEC infections. Of these 49
STEC, 43 were provided with information on the virulence genes asset. In particular, 26 strains
possessed the genes encoding the Stx2 and 7 displayed the virulotype stx2+; eae+.

Fresh ovine and goat meat

Five MS reported the results of investigation on 513 sample units of fresh ovine meat tested for
STEC with 5.3% of them being positive. Two MS reported on fresh goat meat with no STEC-positive
samples out of the 13 sample units tested.

The analysis of the serogroups, carried out including all the types of ovine meat, indicated that the
most frequently isolated STEC strains belonged to the 0157, 0146 and 038 serogroups (4 isolates
each, 14.3% of the 28 isolates with information on the serogroup), followed by O5 (3 strains reported)
and 0103 (2). Half of the total 16 STEC serogroups identified in fresh ovine and goat meat samples,
are included in the list of the 20 most frequent serogroups reported in confirmed cases of human
STEC infections in EU/EEA, 2014-2016 (EFSA and ECDC, 2017a,b,c). Of the 28 STEC with information
on the serogroup identified when all the data set was used, 15 were positive for the presence of the
genes encoding the Stx2, with 5 of them also possessing the eae gene.

Fresh meat from other ruminants

One MS provided information on the presence of STEC in 51 fresh meat samples from deer.
Twelve proved positive for non-0157 STEC. When the entire data set was used for the analyses, 23
STEC-positive units were reported from 93 samples assayed. All the isolates were non-O157
serogroups with 0146 and 0153 being the most represented (2 isolates each). For 15 STEC isolates
information on the virulence genes was available, with all of them being positive for stx2 gene and
negative for the eae.

Fresh meat from other animal species

Five MS provided information on 164 samples of fresh pig meat tested and five samples (3.0%)
were positive for the presence of STEC. No STEC 0157 has been isolated in 2017.

Four MS reported on the analyses carried out on 211 samples of food from animal species other
than bovine, ovine, goat, pigs and deer. These included samples taken from horses, rabbit, wild boars
and unspecified meat. Six samples were STEC positive (2.8%) and all the isolated strains belonged to
non-0157 serogroups. When the entire data set was considered, for this type of meat 1,580 samples
were reported with 27 of them positive for STEC. Information on the serogroup of the isolated STEC
was provided for 11 strains. These included serogroups 0157 and 0146 (3 isolates each), 0103 (1
isolate) and others. Two of the most represented O-groups are part of the ‘top-five’ STEC serogroups,
associated with severe disease in humans. Nine STEC isolates were reported with their virulence genes
profiles, six were stx2+, two were stx1+ and one stx1+; stx2+, all negative for the presence of the eae
gene.

Data on the presence of STEC in meat from broilers and turkeys have been reported by four MS. In
total, 53 samples from turkey meat and 249 from broilers were tested with only one STEC 0157
reported in fresh meat from turkey.

Meat products and meat preparations from mixed sources

Seven MS reported in 2017 the results of testing of 256 samples of meat preparations and meat
products from mixed sources. Seven samples were positive for the presence of STEC non-0157. The
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analysis of the entire data set showed that STEC were isolated from 13 out of 588 total samples
assayed. The information on the serogroup was provided for four STEC strains only, with two of them
being STEC 0157. The remaining two isolates belonged to serogroups 054 and 0103. Eleven STEC
isolates were reported with the information on the stx and adhesion genes. In particular, eight were
stx2+; eae-, two were stxl+; eae+ and one was stx1+; eae-.

Milk and milk products

In 2017, eight MS reported monitoring results of 498 sample units of raw cow milk with six positive
units, all belonging to non-0157 serogroups. The detected STEC serogroups in raw cow milk samples,
considering the full data set (without applying any exclusion criteria), were 0103, 0146 and 0157 (one
isolate each). The information on the serogroup was not reported for other eight isolates present in
the entire data set, while for other two isolates the only reported information was that they belonged
to non-0157 serogroups. Three isolates expressed the stx2 gene and three the stxI and stx2 genes, in
one case together with the eae gene. Finally, one STEC strain with the virulotype stx1+; eae+ was
reported.

For raw milk from goat and sheep, four MS reported monitoring results of 38 sample units of raw
goat milk, while one MS reported only one sample of raw sheep milk. The isolation of one non-0157
STEC was reported from one sample of raw goat milk.

In the entire data set, one MS reported the presence of STEC in 2.5% of 394 samples tested of
raw milk from other unspecified animal species. The serogroup and the virulence genes asset of the
isolates were not specified.

In total, 2,410 units of ‘milk and dairy products excluding raw milk’ were assayed by seven MS in
2017. About half of the samples were from cheeses (64.9%) followed by treated or fermented milk
(29.0%) and other ‘dairy products other than cheese’ (6.0%). In total 49 sample units were positive
for STEC. The highest proportion of positive units was reported in treated milk samples (4.0%)
followed by cheeses (1.3%). None of the samples of dairy products were positive for STEC 0157. The
non-0157 STEC serogroups identified were 0111, 0113, 0126 (1 isolate each). The virulence gene
profiles of these isolates were reported as follows: nine were stx1+, in two cases together with the eae
gene and six were stxI+and stx2+ with the eae gene in two cases. Finally, three Stx2-producing
strains were reported of which two were also eae-positive.

Vegetables

Fifteen MS reported data on the testing of 1,803 sample units of vegetables for the presence of
STEC. Seven samples were positive, all for STEC non-O157. From these seven positive units, one STEC
045 and one STEC 063 have been isolated. Both isolates were positive for the presence of eae gene
and also harboured the genes encoding the Stx2, subtype f. This particular variant was not considered
as being pathogenic until recently. As a matter of fact, it has been reported as a leading cause of
diarrhoea in the Netherlands (Friesema et al., 2014) and has also been isolated from some HUS cases
(Grande et al., 2016). For the remaining five isolates the information on the serogroup and virulence
gene was not provided.

Fruits
No STEC-positive units were detected by six MS who reported information on fruit samples in 2017.
Other foodstuffs

This category contains miscellaneous food commaodities, which included cereals and meals, bakery
products, non-alcoholic beverages, juices, live bivalve molluscs, eggs, fish and fishery products, RTE
salads, sauces and dressing, dried seeds and fresh and dried spices and herbs, infant formula and
foodstuffs intended for special nutritional uses, chocolate, coconuts, mushrooms and others.

For the whole category, 1,665 samples were analysed by 13 MS with seven positive samples
reported by five MS. The serogroups identified were one STEC O8 and one STEC 078, representing
the only two isolates belonging to these serogroups. One STEC possessed the stx2 gene. Two were
stx1+ stx2+ and one was stx1+. All the strains were negative for the presence of the eae gene or this
information was missing.
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4.4.4. STEC in animals

Overall, the presence of STEC was reported in 10.6% out of the 2,310 sample units from animals
(animals or herds or flocks) tested in 2017, considering the entire data set without applying any
exclusion criteria.

As observed in the previous years, high proportions of STEC-positive sample units have been
reported in deer with 20.1% positive samples. This animal category was followed by the ‘other
animals’ group (17.2%), cattle (8.3%) goat and sheep (2.9%). Half of STEC-positive units were
reported from samples belonging to the animal category ‘pigs’ for which only 10 samples were
reported by one MS in 2017.

The most relevant results on the animal categories are detailed below.

Cattle

Six MS reported 1,680 sample units of cattle tested for the presence of STEC. In total, 137 samples
(8.1%) were positive for STEC and 4.0% of the total samples tested were positive for STEC 0157.
Interestingly, 40 out of the 68 STEC 0157 positive samples were reported by one MS, which declared
to have used the ISO TS 13136:2012 method aiming at detecting any STEC present in the sample.

When the analyses on the serogroups were carried out considering the entire data set with no
restrictions on the sampling context or the methods used, three additional STEC 0157 were identified
for 140 positive samples. The analysis of serogroups returned a figure of 46 non-O157 STEC strains
out of the 117 with serogroup information reported. These included 0103, 026, 0113, 0121 and 091
among others, all serogroups involved in human cases of infections. Forty-five non-0O157 strains were
also provided with the information on the virulence genes. Twenty-one strains harboured the stxi1
gene, with six of them also positive for the eae gene. Five out the 20 stx2+ isolates also had the eae
gene. Finally, four STEC displayed the stxi1+; stx2+ toxin genes profile, in one case together with the
eae gene.

Sheep and goats

Two MS reported on the analysis of 50 samples of goats and 11 of sheep taken at the farm with
two positive results, all from goats, in one MS.

By analysing the data regardless their sampling context or the methods used for the tests, 68
samples from sheep and goats were reported from the same two MS. The two positive samples
yielded one STEC 026 and one STEC of unspecified serogroup. No information on the virulence genes
of these isolates was provided.

Pigs and other animal species

Pigs were tested by one MS (Italy) that reported three positive results from the eight samples
assayed, all belonging to non-specified serogroups. When the entire data set was analysed, two
supplementary samples were reported (10 samples in total) together with the isolation of two
additional STEC 0157.

In 2017, two MS reported on the presence of STEC in birds, Cantabrian chamois, cats, chinchillas,
deer, dogs, ferrets, Gallus gallus, gerbils, hedgehogs, monkeys, rabbits, solipeds, water buffalos, wild
boars and wolves. As a whole 526 samples have been analysed with 95 (18.1%) of them positive for
STEC, of which four were O157. The analysis of the STEC serogroups, conducted using the entire data
set, indicated that out of the 95 STEC isolates, information on the serogroup was provided only for
seven strains. In particular, besides the four STEC 0157, two belonged to 0145 serogroup and one
was a STEC 026. Interestingly, all the STEC with the information on the serogroup, with the exception
of two 0157 from rabbits, were isolated from dogs. The remaining 88 STEC reported were isolated in
one MS from water buffalos, deer and Cantabrian chamois. No information on the virulence genes was
provided for the STEC isolated from this animal category.

4.4.5. Serogroups in humans, food and animals

Humans

Data on STEC serogroups (based on O antigen) were reported in 2017 by 25 MS, Iceland and
Norway. As in previous years, the most commonly reported serogroup was 0157 accounting for 31.9%
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of the cases in humans with known serogroup, although it has been steadily decreasing since 2012.
The proportion of the second most common serogroup 026 also decreased in 2017, these two
serogroups, however represented almost half (46.2%) of the total number of confirmed human cases
with known serogroups in 2017 (Table 32). Serogroup 0157 and 026 were followed by serogroup
0103, 091, 0145, 0146 and 0111. A new serogroup 076 was added and three serogroups (05, 0182
and 027) were dropped from the top 20 list in 2017. Serogroups other than 0157, increased by
35.8%, whereas the proportion of 0157 decreased by 16% in 2 years from 2015 to 2017. The
proportion of untypeable STEC strains increased in 2017 to the highest level since 2012 representing
12.1% of the reported cases with known serogroup.

Table 32: Distribution of the 20 most frequent serogroups reported in confirmed cases of human
STEC infections in EU/EEA, 2015-2017

2017 2016 2015
Serogroup Cases MS % Cases MS % Cases MS %

0157 1,304 24 31.9 1,552 22 38.6 1,510 21 42.1
026 582 18 14.3 671 19 16.7 537 16 15.0
NT® 493 11 12.1 335 12 8.3 397 10 11.1
0103 245 14 6.0 218 18 5.4 172 14 4.8
091 179 14 4.4 149 11 4.0 114 12 3.2
0145 150 14 3.7 121 12 3.7 95 12 2.6
0146 140 10 3.4 158 11 3.0 75 10 2.1
0111 94 18 2.3 57 14 1.6 42 11 1.2
0113 56 8 1.4 60 11 1.5 25 7 0.7
NON-0157 48 4 1.2 25 5 1.4 29 3 0.8
0128 46 12 1.1 65 13 1.0 49 12 1.4
080 42 7 1.0 42 8 0.8 24 4 0.7
O-rough® 37 3 0.9 26 4 0.7 44 8 1.2
0128ab 33 2 0.8 9 1 0.7 2 6 0.1
076 31 7 0.8 20 6 0.6 31 9 0.9
0121 30 7 0.7 24 5 0.6 17 4 0.5
055 30 9 0.7 34 10 0.6 28 8 0.8
063 30 6 0.7 24 4 0.6 8 4 0.2
0117 29 4 0.7 28 7 0.6 23 7 0.6
08 28 7 0.7 25 10 0.5 20 9 0.6
Other 455 - 11.1 369 - 7.8 348 - 9.7
Total 4,082 25 100.0 4,012 25 100.0 3,590 21 100.0

(a): Untypeable STEC include those strains where the laboratory tried, but was not able to define the O-serogroup. This depends
on how many sera/molecular tools are included in the typing panel.

(b): O-rough strains lack the O-chains in the lipopolysaccharide, leading to autoagglutination in the agglutination tests used to
determine serogroup or serotype.

Source: 25 MS and two non-MS: Austria, Belgium, Croatia, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece,

Hungary, Ireland, Italy, Lithuania, Luxembourg, Malta, Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden

and United Kingdom, and Iceland and Norway.

Food

The proportion of food samples positive for the so-called top-five STEC serogroups, being 0157,
026, 0103, 0111 and 0145, was estimated by considering only the reported STEC monitoring results
obtained using the analytical method ISO TS 13136:2012 (ISO 2012). As a matter of fact, the scope of
this standard is to detect any STEC, and additionally, it allows identifying the ‘top 5’ serogroups. This
subset of data can so be considered homogeneous and may facilitate a more comparable estimation of
the level of contamination of the different food categories with these STEC serogroups. In the previous
years, an increasing trend in the adoption of this standard by the MS for food testing was observed,
with a proportion of food samples tested using the ISO TS 13136:2012 standard (ISO 2012) in 2016 of
91.5% (EFSA and ECDC, 2017a,b,c). In 2017, this figure increased to 97.4%. The remaining 2.6% of
the assays have been carried out using methods targeting STEC 0157 only.
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In 2017, 23 MS provided data on the detection of STEC in food obtained using the method ISO TS
13136:2012 (ISO 2012) on 21,011 out of the total 21,574 samples analysed. Four hundred samples
resulted positive for the presence of STEC (1.9%) (Table 33). The STEC belonging to the top-five
serogroups accounted for 10.7% of the whole population of the STEC isolated from food (43 out of
the 400 isolates reported).

The proportions of the top-five serogroups reported in food in 2017 were: 0157 (0.12% of 21,011 samples
tested and 6.2% of the positive samples), 0103 (0.05% of 21,011 samples tested and 2.7% of the positive
samples), 026 (0.02% of 21,011 samples tested), 0111 and 0145 (< 0.01%).

The relative frequency of all the STEC serogroups identified in the reported food sample units for
2017 was estimated by considering all the reported results regardless the specified analytical method.
Overall, 401 STEC isolates were obtained from the 21,574 samples analysed (1.9%). For 48 isolates,
the only information reported was that the strain did not belong to 0157 serogroup, while for 234 no
information on the serogroup was provided. The STEC isolated from the remaining 119 positive
samples were serotyped and the related information was reported. These included 26 STEC 0157,
mainly isolated from bovine meat (10 isolates), pig meat (5 strains) ovine and goat meat (4 strains),
other meat (3), mixed meat (2) milk and dairy products including raw milk (2 isolates).

As for the 93 STEC non-0157 detected in 2017 (Table 34), the main serogroup identified was 0146
(3.0% of the total 401 STEC isolates, 10% of the 119 strains with an identified serogroup). This STEC
serogroup was mainly detected in meat samples of different origin and from raw milk. STEC 0103 was
the third serogroup reported (2.7% of the total 401 STEC isolates, 9.2% of the 119 strains with an
identified serogroup) and was identified in samples of different origin, mainly bovine meat and raw
milk. Other STEC serogroups identified included 026 (3.3% of the 119 strains with an identified
serogroup), 05 (3.3%), 0113 (2.5%), 0145 (1.7%) and 0111 (0.8%). These STEC serogroups are all
among the 15 most commonly reported in human infections in the EU in the period 2014-2016 (EFSA
and ECDC, 2017a,b,c).

In 2017, the decrease in the reporting of STEC 0157 over the previous years was confirmed with a stabilised
proportion of STEC belonging to this serogroup on the total nhumber of samples analysed of 1.2%,. This
scenario is correlated with the wide adoption of the ISO TS 13136:2012 analytical method, which aims at
detecting any STEC in contrast to the use of those specific for STEC 0157 serogroup, commonly used in the
previous years.

As a whole, the 119 STEC serotyped isolates reported belonged to 42 serogroups, of which 12 are
included in the top 20 STEC serogroups causing human disease in the 2014-2016 period (EFSA and
ECDC, 2016b, 2017b), confirming the importance of food sources as vehicles of STEC infections.

Only less than one-third of the STEC isolated from food in 2017 have been provided with information on the
serogroup and this figure equals that of the previous years. This situation reflects the current methodological
limitation of the necessity to assess each single serogroup individually, strengthening the importance of more
holistic approaches such as the WGS for an extensive characterisation of the isolates.

Only 180 out of the 401 STEC strains isolated were characterised with information on the genes
encoding the Shiga toxins and the accessory adhesion gene eae (virulotype). In particular, 90 of the
characterised strains (50%) carried the genes encoding the Stx2, 13 of which were also positive for
the presence of the gene eae. As a whole, 7.2% of the virulotyped STEC strains displayed the
virulence genes profile (stx2+; eae+) associated with the STEC strains causing HUS. Additionally, eight
more strains presented a virulotype stx1+; stx2+; eae+, also associated with the isolates causing
severe disease in humans.

The analysis of the virulence genes content of the STEC strains represents the basis for the molecular risk
assessment and is the most valuable tool to carry out a deep analysis of the STEC circulating in the possible
food vehicles for human infections and the related inference on their impact on public health. Therefore, the
reporting of this information should be encouraged.
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Animals

In total, 244 positive samples out of the 2,310 tested were reported, with information on serogroup
for 127 isolates. Seventy-seven STEC 0157 (31.6% of the total number of STEC-positive samples)
were detected, with 71 of them from cattle and the remaining reported in dogs, pigs and rabbits.

As regards the non-O157 serogroups, the most reported ones were 0136 (2.9% of the total
number of STEC-positive samples and 14% of the non-0157 STEC with information on the serogroup)
followed by 026 (2.5% of the total number of STEC-positive samples and 12% of the non-0157 STEC
with information on the serogroup) 0116 and 0168 (both 1.2% of the total number of STEC-positive
samples and 6% of the non-0157 STEC with information on the serogroup) (Table 35). Other 17 STEC
serogroups have been reported in animal samples, all below 1.0% of the total number of STEC-
positive samples. The latter included 0103, 0121, 0113, 0145, 091 and 08, all serogroups that have
been implicated in human infection with STEC.
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Table 33: Proportion of positive samples for any STEC and STEC belonging to the ‘top-five serogroups in food categories, in reporting Member States, 2017®

Samples positive for

Food category™® Samples testeddY Any STEC 0157 026 0145 0103 0111

n(@ % n % n % n % n % n %
Bovine meat 8,059 134 1.7 10 0.1 2 0.0 1 0.0 6 0.1 0 0.0
Ovine and goat meat 579 39 6.7 4 0.7 0 0.0 0 0.0 2 0.3 0 0.0
Other ruminants meat‘® 93 23 24.7 0 0.0 1 1.1 0 0.0 0 0.0 0 0.0
Pig meat 1,363 60 4.4 5 0.4 1 0.1 1 0.1 0 0.0 0 0.0
Other meat(” 1,466 27 1.8 3 0.2 0 0.0 0 0.0 1 0.1 0 0.0
Mixed meat 587 13 2.2 2 0.3 0 0.0 0 0.0 1 0.2 0 0.0
Milk and dairy products® 2,322 57 2.5 1 0.0 0 0.0 0 0.0 0 0.0 1 0.0
Raw milk®™ 1,094 23 2.1 0 0.0 0 0.0 0 0.0 1 0.1 0 0.0
Fruit and vegetable 2,280 7 0.3 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Seeds® 1,565 10 0.6 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Other food 1,603 7 0.4 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Total 21,011 400 1.9 25 0.1 4 0.0 2 0.0 11 0.1 1 0.0

(a): STEC: Shiga toxin-producing Escherichia coli.

(b): The different meat categories presented in this table include all type of meat (not only fresh).

(c): Only samples tested by the ISO TS 13136 method are included.

(d): n: number of samples.

(e): Includes meat from deer.

(f): Includes meat from other animals (other than ruminants).

(g): Includes any type of dairy product, cheese and milk other than raw milk.

(h): Includes raw milk from different species, but most of the tested and all the positive samples were from cows.
(i): Includes only sprouted seeds.
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Table 34: Frequency distribution of non-0157 STEC serogroups in food categories in reporting Member States, 2017®
STEC STEC serogroups
isolates
Food with %o of total STEC isolates with serogroup reported in the specific food category
category(® serogroup
reported
n(® 026 0103 0145 O111 0146 038 076 0113 O5 0174 08 0116 06 Other serogroups (list)

Bovine meat 39 5.1 15.4 2.6 0.0 5.1 0.0 26 5.1 2.6 5.1 0.0 2.6 0.0 53.8 (0126, 0136, 0139,
015, 0168, 0171,
0187, 02, 023, 03,
055, 088, 098)

Ovine and 24 0.0 8.3 0.0 0.0 16.7 167 4.2 0.0 125 0.0 4.2 0.0 4.2 33.3 (0128, 015, 0166,

goat meat 0176, 0181, 0187,
021, 09)

Other 8 12.5 0.0 0.0 0.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.5 50.0 (0142, 0148, 0153)

ruminants

meat(®

Pig meat 3 33.3 0.0 33.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 33.3 0.0 0.0 0.0

Other 8 0.0 125 0.0 0.0 37.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 50.0 (018, 019, 054)

meat®

Mixed meat 2 0.0 50.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 50.0 (0O54)

Milk and 3 0.0 0.0 0.0 33.3 0.0 0.0 0.0 33.3 0.0 0.0 0.0 0.0 0.0 33.3 (0126)

dairy

products®

Raw milk® 2 0.0 50.0 0.0 0.0 50.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Fruit and 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 (045, 063)

vegetable

Seeds™ 0 0.0 0.0 0.0 0.0 00 00 0.0 00 00 00 00 0.0 0.0 0.0

Other food 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 50.0 0.0 0.0 50.0 (078)
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STEC STEC serogroups
isolates
Food with %o of total STEC isolates with serogroup reported in the specific food catego
reported
n(® 026 0103 0145 0111 0146 038 076 0113 O5 0174 08 0116 06 Other serogroups (list)
Total 93 4.3 118 2.2 1.1 12.9 4.3 2.2 3.2 4.3 2.2 3.2 1.1 2.2 45.2 (0126, 0128, 0136,

0139, 0142, 0148,
015, 0153, 0166,
0168, 0171, 0176,
018, 0181, 0187,
019, 02, 021,

023, 03, 045,

054, 055, 063,
078, 088, 09, 098)

Note: Data originating from any analytical method are included.

(a): STEC: Shiga toxin-producing Escherichia coli. Non-O157 STEC serogroups are listed according to their public health relevance as a cause of human infections in the EU (EFSA, 2009b).
(b): The different meat categories presented in this table include all types of meat (not only fresh).

(c): n: number of samples.

(d): Includes meat from deer.

(e): Includes meat from animals other than ruminants and pigs.

(f): Includes any type of dairy product, cheese and milk other than raw milk.

(g): Includes raw milk from different species, but most of tested samples and all the positive samples were from cows.

(h): Includes sprouted seeds and dried seeds.
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Table 35: Frequency distribution of non-0157 STEC serogroups in animals in reporting Member States, 2017
STEC STEC serogroups (g)
isolates
Animal with % of total STEC isolates with serogroup reported in the specific animal catego
category  Serogroup ry
reported
n® 026 0103 0145 0112 0136 091 0121 0113 0168 015 0150 0182 0116 Other serogroups (list)
Cattle 46 8.7 4.3 0.0 2.2 15.2 4.3 4.3 4.3 6.5 4.3 4.3 10.9 6.5 23.9 (0117, 0171, 0177,
0187, 03, 08,
09, 093)
Goat and 1 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00