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The European Union One Health 2020 Zoonoses Report

European Centre for Disease Prevention and Control

Abstract

This report of the EFSA and the European Centre for Disease Prevention and Control presents the results
of onoses monitoning activities carmied out in 2020 in 27 EU Member States (MS) and nine non-MS. Key



EU One Health Zoonoses 2020 report
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» The production of the EUOHZ 2020 P rOJe Ct CO NSO rtlu m
report was supported by the

Consortium ZOE (Zoonoses under a
One health perspective in the EU),
who also built communication
tools (foodborne outbreaks
dashboard and story map)

Overall, around 75 persons with
solid expertise on zoonoses,
communication, data analysis and
reporting

» EFSA-ECDC joint framework
contract Investigate, evaluate, protect

» Consultation of MS (EFSA and ECDC &

networks), EC, AHAW and BIOHAZ
Panels, EURLs e

» 27 EU MS and 9 non-MS reported S hosimentale dolle Voncsis -
results




EU One Health Zoonoses report

- new communication tools published in 2020

= EFSA’s story map on
foodborne outbreaks

Foodborne Outbreaks

What foodborne outbreaks are and
how they are classified

Upiteed st ey 11,30

A foodborne ocutbreak can be defined as “an

List of Contents
incident in which two or more people develop the
same disease or (nfection following the
* What foodborne outbreaks are and how they are of a common food”.

Most of the agents implicated in foodbarme
outbreaks are zoonotic agents. The severity of

clas

https://multimedia.efsa.europa.eu/fbo-storymaps/Zindex.html

food: foodborne outbreaks
It foods may cause foodborne outbreaks the disease warles In humans, with effects

ranging from mild to sericus illness and even
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= EFSA’s dashboard on
foodborne outbreaks
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%, why and where food contamination may death (WHO, food safety).

wecur
* Whe investigates foodborne outbreaks
The EU collects data on outbreaks caused by the
consumption of food and water contaminsted by
bacteria, viruses, parasites, algae, fumgl, or their
products (e.g. toxing and biological amines, such as
histamine). Reporting also includes the agents for
which foodbarne transmission is possible but usually
accidental.

* How many focdborne outbreaks in 2020

® How ta protect yoursel! from foodbome iliness

* EU regulatos and the role of EFSA

* References and further reading on this topic

The EU Foodborne Outbreak Reperting System (EU-
FORS: EFSA, 2014) categorises foodborne outbreaks
as strong-evidence outbreaks and weak-evidence
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Challenging data analyses due to impact of

e COVID-19 pandemic

e withdrawal of United Kingdom from the EU
» No 2020 data reporting to ECDC
» 2020 data reporting to EFSA



Reported numbers and notificaton rates of confirmed

human zoonoses in the EU, 2020
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Reported hospitalisations and case fatalities due to zoonoses in /.

confirmed human cases in the EU, 2020

Number of Hospitalisation Deaths
Disease cc;1nﬁrmed St.::ltus Sti':ltus Numbe_r of Rep_ort_ed Prop!ort_ion OutFome OutFome Numbe_r of Reported Cas_e
uman  available available reporting hospitalised hospitalised available available reporting fatality
cases (N) (%) MS(®) cases (%) (N) (%) mMs®  deaths .0
Campylobacteriosis 120,946 41,037 33.9 14 8,605 21.0 83,744 69.2 15 45 0.05
Salmonellosis 52,702 20,562 39.0 13 6,149 29.9 30,355 57.6 15 57 0.19
Yersiniosis 5,668 1,214 PAR: 17 353 29.1 3,072 54.2 I3 Z 0.07
STEC infections 4,446 1,593 35.8 16 652 40.9 3,094 69.6 19 13 0.42
Listeriosis 1,876 803 42.8 18 780 97.1 1,283 68.4 18 167 13.0
Tularaemia 641 123 19.2 9 64 52.0 200 31.2 10 0 0
Echinococcosis 488 73 15.0 12 44 60.3 204 41.8 14 0 0
Q fever 523 NA NA NA NA NA 235 44.9 14 5 2.1
West Nile virus 322 239 74.2 8 219 91.6 322 100 8 39 12.1
infection®
Brucellosis 128 56 43.8 8 36 64.3 55 43.0 9 2 3.6
Trichinellosis 117 22 18.8 5 16 72.7 24 20.5 6 0 0
Rabies 0 NA NA NA NA NA NA NA NA NA NA

MS: Member State(s); NA: Not applicable, as information is not collected for this disease.
(a): Locally acquired infections — for West Nile virus infection, the total number of cases was used (includes probable and confirmed cases).
(b): Not all countries observed cases for all diseases.

Based on severity data, listeriosis and West Nile virus infection were the two most severe diseases with
the highest case fatality and hospitalisation rates. Almost all confirmed cases with available hospitalisation
data for these two diseases were hospitalised. About one out of every seven, and one out of every eight
confirmed listeriosis and WNV cases with known data were fatal.



Impact of COVID-19 pandemic on surveillance and

reporting of human foodborne diseases in EU, 2020

Country

Impact on surveillance and

Yes

No

reporting

Unknown

Variable*

Comparability of 2020 and 2019 data

Low Medium High

Variable* /Unknown

Austria
Belgium
Czechia
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Ireland
Italy
Latvia
Lithuania
Luxembourg
Malta
Netherlands
Romania
Slovakia
Slovenia
Spain
Sweden
Iceland
Norway
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X X X X

X

X
X

X
X

X

xX X X X

X
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Results of the survey

Impact of Covid-19

= 22 MS replied to the survey

= 10/22 MS: pandemic impacted their
surveillance/monitoring systems

= 7/22 MS: no effects due to the
pandemic

= 4/22 MS: unknown impact

= 1/22 MS: variable impact

Data comparability for 2020/2019

* Low-medium for 15 MS
= Only 3 MS considered the 2020 and
2019 data highly comparable

Foodborne diseases considered: brucellosis, campylobacteriosis,

*: Varies according to the zoonosis.

echinococcosis, listeriosis, salmonellosis, STEC infection, trichinellosis,
congenital toxoplasmosis and yersiniosis



2020/2019 absolute
difference in the number of
confirmed human cases
by zoonosis, and

absolute and relative (%)
difference in the
notification rates per
100,000 population of
zoonoses reported in the
EU, 2020

Impact of pandemic and Britain’s
EU withdrawal

Impact of pandemic

Impact of Britain’s EU withdrawal

Impact of COVID-19 pandemic on surveillance and

reporting of human foodborne diseases in EU, 2020

B

LA T T
B o=
Cases (N) Rate
Z00n0sis EU(Iae)veI 7020.2016 2020-2019 difference
2020 o 2020 ]
Difference Absolute Relative
difference difference (%
-99,693 -20.3 -33.4
Campylobacteriosis EU 0018 A2
EU-27 -40,97/5 -13.7 -25.4
. EU -39,200 -2.0 -29.7
Salmonellosis £0 7095 107
EU-27 -29,480 -0./ -32.8
Yersinia EU ceeo e q o oY
EU-27 -1,136 -0.27 -13.4
-3,355 -0.43 -22.4
STEC infection EV AAAG c
EU-27 -1,768 -0.33 -18.2
-745 -0.03 -7.1
Listeriosis EV 1.876 0.42
EU-27 =591 =007 142
Tularemia EV 641 B 015 R e
EU-27 639 =015 =500
Q-fever EU 522 {420 012 =0707 =907
EU-27 =419 -U.1U -44.0
-778 -0.03 -16.2
Echinococcosis EU 488
EU-27 -275 -0.06 -28.4
-68 -0.02 -25.8
West Nile Virus ® £V 322 0.06
EU-27 -08 -0.03 -35.6
. EU =182 =0.03 =526
Brucellosis =2
EU-27 -158 -0.04 -55.3
20 0.01 39.1
Trichinellosis EU 7 a-nn
EU-27 20 < 0.01 20.4
. EU . 64 o -0.011 -32.0
Tuberculosis rava: &)
EU-27 29 -0.008 -24.9




Salmonellosis iIn humans, EU, 2016-2020 @
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Source: Audiria, Belgiam, Crechia, Deomark, Estonb, Greecs, FinBnd, France, Irebnd, [taly, Llusembourng, Labda,
Mala, the Netherlands, Foland, Portugal Romanda, Sweden, Siovenia, Sovakia,

Estonia, Finland and Sweden reported a significantly decreasing trend (p < 0.01) in the last 5 years
(2016—2020). An increasing trend was not observed in any MS in 2016—-2020.



Salmonellosis in humans, EU, key facts 2020

e Salmonellosis was the second most commonly reported foodborne gastrointestinal infection in humans
after campylobacteriosis and was an important cause of foodborne outbreaks in EU MS and non-MS
countries.

e In 2020, Salmonella reporting recorded the lowest number of human cases since 2007, when
salmonellosis surveillance started, owing to the impacts of the withdrawal of the UK from the EU on the
one hand and the COVID-19 pandemic on the other hand.

e In 2020, the number of confirmed cases of human salmonellosis was 52,702, corresponding to an EU
notification rate of 13.7 per 100,000 population. This was a decrease of 29.7% and 32.8%
compared with the rate in 2019 (19.5 and 20.4 per 100,000 population) with and without the 2019 data
from the UK, respectively.

 Notwithstanding, the overall trend for salmonellosis in 2016—2020 did not show any statistically
significant increase or decrease.

e The proportion of hospitalised cases was 29.9%, which was lower than in 2019, with an EU case fatality rate
of 0.19%.

e The top five Salmonella serovars involved in human infections overall were distributed as follows: S.
Enteritidis (48.7%), S. Typhimurium (12.4%), monophasic S. Typhimurium (1,4, [5],12:i:-) (11.1%), S.
Infantis (2.5%) and S. Derby (1.2%).



Human cases in foodborne salmonellosis outbreaks,

EU, 2020

European Food Safety Authority

Human cases in foodborne outbreaks

3] Qe— | 3,686 comorme

84 Strong-evidence outbreaks

Foodborne outbreaks in the EU

£10) . 817 Hospitalisations
01U Weak-evidence outbreaks I Outbreak reporting rate No. of salmonellosis
? — per 100,000 population * outbreaks
Q.00-0.23 Austria 7
© 0.25-050 Belgium 1
B 050-075 Bulgaria ©
B 075 Croatia 12
= non-EU Cyprus 0O
Top food vehicles Czechia 7
causing strong-evidence outbreaks Denmark 10
Estonia 7
Finland 3
. France 138
IR Germany 48
37 Outbreaks et Greece O
; Hunmgary =
) _ Ireland 2
Eggs and ege Italy 32
products r Latwia 14
} Lithuanla 5
: Luwembourg L
Malta 13
11 outbreak o s 111
UTOrEaKs Poland 111
- - Portugal
Pig meat and il E ananaiﬂa [1]
praducts thereaf Slovakia 214
Slovenia O
Spain 56
Sweden 0
9 Outbreaks
Bake
prndugs

= Differenoes among countries shall be inftepreted withcoution asthis Indicator depends on several factors inchudieg the typeof
oukbresaks wmacker sarnwaillance and dhiss ot necessar ity refects the el of focdsafety ineadhcountry,



Foodborne outbreaks, EU, 2020

European Food Safety Authority
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In 2020, the number of reported outbreaks dropped by 47% compared to 2019 (5,823 in 2019), with human cases falling
by 61.3% (51,694 in 2019), hospitalisations by 60.0% (4,298 in 2019) and deaths by 43.3% (60 in 2019).

» These findings are mainly attributable to the indirect consequences of the COVID-19 pandemic among EU populations leading
to a reduced exposure of people to contaminated food and a higher under-reporting of outbreaks. The withdrawal of the
United Kingdom from the EU contributed only marginally to the decrease.



Number of outbreaks

Foodborne outbreaks, EU, 2010-2020
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Year (No of MS reporting outbreaks)

Note: the number of MS reporting outbreaks is shown at the bottom (N).
Outbreaks reported by the United Kingdom are included for the years 2010-2019.

Number of cases
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29918
20,000 2891 24,791
10,000 15,103
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Note: the number of MS reporting outbreaks is shown at the bottom (N).
Cases involved in outbreaks reported by the United Kingdom are included for the years 2010-2019.
Cases involved in both strong-evidence outbreaks and weak-evidence outbreaks are included in the figure.



Foodborne outbreaks by causative agent, EU, 2020
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European Food Safety Authority

1 Causative agent identified in 1,857 FBOs
(60.29% of total FBOSs)

J For 39,8% (N=1,229) of outbreaks
the implicated causative agent was
‘unspecified’

Bavos 2

EIEEREES

In 2020, 3,086 foodborne outbreaks, 20,017 cases of illness, 1,675 hospitalisations and 34 deaths were reported by

27 EU MS. No FBOs were notified by Slovenia.

Nineteen MS reported strong-evidence outbreaks (N = 248), accounting for 8.0% of all outbreaks overall, the lowest
proportion reported since 2010, with overall 4,914 illnesses, 407 hospitalised and 15 deaths.



Strong FBOs by place of exposure, EU, 2020

European Food Safety Authority

Distribution of the number of outbreaks and cases involved in strong- and weak-evidence
foodborne outbreaks, by place of exposure (setting), EU, 2020.

Foodborne outbreaks by place of exposure (N= 3,086) Cases involved in foodborne outbreaks by place of exposure
(N= 20,017)

Unknown 50% 5%
Camp or picnic

Outbreaks Remarkable decrease

between 2020 and 2019 in
the number of outbreaks in:
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catering
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Food vehicles implicated in FBOs, EU, 2020 ‘ QEO(S;C
[

Frequency distribution (%) of causative agents associated with strong-evidence
foodborne outbreaks, by food vehicle, in reporting EU MS, 2020
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Key findings, FBOs, EU, 2020

European Food Safety Authority

The fall in foodborne outbreaks did not affect all causative agents equally. The number of outbreaks caused
by agents associated with severe clinical conditions in humans such as botulisms, listeriosis,
trichinellosis and Shiga toxin-producing E. coli infections decreased less than those caused by other
agents or did not even decrease at all.

The number of strong-evidence outbreaks in 2020 totalled 248 (8.0% of all reported foodborne outbreaks).
Food vehicles of animal origin (i.e. fish, meat and products thereof, milk, cheese and dairy products, etc.)
were implicated in most of these outbreaks (65.7%). The most frequently reported agent/food pairs in
outbreaks caused by food of animal origin were: Salmonella in ‘eggs and egg products’ and norovirus in
‘crustaceans, shellfish, molluscs and products thereof’.

Composite foods or multi-ingredient foods including ‘mixed food’ were responsible for the highest number
of illnesses in strong-evidence outbreaks (21% of all cases, one in five) and were associated with a wide range
of causative agents.



Salmonellosis FBO, by incriminated food vehicle, EU, 2020

Satmonelfa (N = 694)
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gallus) and products thereof, 'other, mixed or unspedfied
poultry meat and products thereof, 'bovine meat and products
thereof', 'buffet meals', fruit, berries and juices and other
products thereof, 'dairy products (other than chesses))
‘vegetables and juices and other products thereof, "tap water,
including well water', 'cheese', ‘cereal products including rice
and seeds/pulses (nuts, almonds), 'other foods', 'fish and fish
products', 'crustaceans, shellfish, molluscs and  products
thereof"].

5 Enreniticis (N = 402)

Erpllzr meat {Gallus gallus)
and praducts thereaf

Buffet meals ]

Other ar mixed red meat
and products thereaf
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Mined foad
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@ strong evidence (N = 51) © Weak avidence (M= 351)

Mote: Food vehides not shown in the figure indude "unknown’
food and other foods implicated in =2% of either strong- or
weak-evidence outbreaks indude ‘cheese’, "fruit, berries and
juices and other products thereof, ‘unknowr', "dairy products
(other than cheessas), “fish and fish products’, ‘tap water,
induding well water".

Data from 402 outbreaks are included: Austria (3), Croatia (6),
Czechia (6), Estonia (5), France (39), Germany (24), Hungary
(3); Ireland (1), Italy (1), Latwia {10), Lithuania (5), the
Netherlands (3), Poland (95), Romania (1), Slovakia (196),
Spain (4).

Cereal products incleding

European Food Safety Authority

5. Nypfimeioen and S Fypivimorium monephiasic (M = 51)

Mixed faad ™

Egos and egg products

rice and seeds | pulses
(nucs, almonds)

Fig meat and products
thereaf

i = e 20 ] 0%

@ strong evidence (N = 7) @ Weak evidence (N = 44)

Food vehicles not shown in the figure include ‘unknown” food

and other foods implicated in =2% of either strong- or weak-
evidence outbreaks indude 'crustaceans, shellfish, molluscs
and products thereof’, 'dairy products (other than chesses)',
‘other, mixed or unspedfied poultry meat and products
thereof, ‘vegetables and juices and other products thereof.

MNote: Data from 38 outbreaks are included: Austria (1), Belgium

(1), Denmark (2), Estonia (1), France (11), Germany (12),
Italy (1), Latvia (4), Luxembourg (1), the Netherlands (1),
Poland (1), Slovakia (2).

The distribution of food vehicles associated was fairly consistent with recent years. The ranking of each food type
in weak-evidence outbreaks did no show major discrepancies with the ranking for strong-evidence outbreaks.



FBOs, agent/food pairs, top combinations, EU, 2010-—20'2.0
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Top-3 pathogen/food vehicle pair causing the highest number of strong-evidence outbreaks, in EU MS & non-MS, 2020

2020 2010 - 2019® Evaluation
- Outbreaks Reporting 2020 vs
Rank) Causative agent Food vehicle Ou?ﬁa ks ?;I{])ﬁ:ga;s) Rank®  (N/year) MS 2010-
{range) {N/year) 2019
France (15), Poland (15), Spain (5) 104.5 (77 -
d}
1 Salmonelia Eggs and egg products! 37 Ttaly (1), Slovakia (1) 1 141) 10.0 1l
. Crustaceans, shellfish,
5 No!'qv!rus and other molluscs and products 28 France (_16}Jr Sweden (9), Denmark 5 362 (8 - 144) 6.1 stable
calicivirus (2}, Spain (1)
thereof(=)
Histamine ) Sweden (7), France (4), Germany B
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e In total, 694 foodborne outbreaks of Salmonella were reported by 22 MS in 2020, causing 3,686
illnesses, 812 hospitalisations and seven deaths. Salmonella caused 22.5%0 of all foodborne
outbreaks in 2020. The majority (57.9%) of the reported foodborne outbreaks of Salmonella were
caused by S. Enteritidis (which is N = 402; 82.4% of salmonellosis outbreaks with information on the
serovar). The three food vehicles most commonly involved in strong-evidence foodborne salmonellosis
outbreaks were ‘eggs and egg products’, followed by ‘pig meat and products thereof’ and ‘bakery
products’.

 Salmonella caused the highest number of cases (N = 3,686; 18.4% of the total) and hospitalisations (N =
812; 48.5% of all outbreak associated hospitalisations). Salmonella was associated with 7 (20.6%) fatal
cases.

e Qutbreaks caused by Salmonella were reported by the largest number of countries in Europe (22 MS
and five non-MS). This agent was the main or even the sole cause of FBO in 13 MS (Croatia, Czechia,
Denmark, Estonia, Hungary, Italy, Latvia, Lithuania, Luxembourg, Poland, Romania, Slovakia, Spain)
and four non-MS (Serbia, Montenegro, Bosnia and Herzegovina, the United Kingdom).

e In 2020, the numbers of outbreaks caused by Salmonella decreased significantly in the EU with 590
fewer outbreaks than in 2019 (1,284 outbreaks reported in 2019; 46.0% decrease). Based on the
available data, the withdrawal of the United Kingdom from the EU accounted for no more than 2.2% of
this decline, since the United Kingdom had reported an average of 12.9 outbreaks per year over the
previous 10 years.



Key findings foodborne salmonellosis outbreaks, EU, 2020

e At EU level, the number of S. Enteritidis and S. Typhimurium outbreaks also decreased in 2020 by 47.2%
(761 outbreaks in 2019) and 56.8% (88 outbreaks in 2019), respectively, compared to 2019. Only
outbreaks caused by S. Typhimurium monophasic remained stable (one outbreak more than in
2019). Overall, the Salmonella outbreaks caused by the most frequent serovars decreased in both
number and size in 2020.

e The average number of cases per Salmonella outbreak (mean outbreak size) was 5.3 cases in 2020
compared with 9.9 cases in 2019. Interestingly, concerning these Salmonella outbreaks, the 26 of
cases involved in ‘general’ outbreaks decreased by 16.3% in 2020 compared with 2019 (human
cases involved in general outbreaks caused by Salmonella were 52.8% of total cases involved in
Salmonella outbreaks in 2020 and 69.2% in 2019), while ‘household’ outbreaks, which usually are small
size outbreaks, increased by 9.2%. Human cases involved in ‘household’ outbreaks caused by
Salmonella were 26.4% of total cases involved in Salmonella outbreaks in 2020 and 17.2% in 2019.
Reduced exposure to contaminated food in public settings such as restaurants and canteens whose
activity in many countries was suspended during the COVID-19 pandemic is a possible reason explaining
this finding.

e Overall, for 204 Salmonella outbreaks (29.4%b of the total) the serovar was unknown. The absence
of this information gives rise to uncertainty in identifying the main sources of Salmonella at primary
production level, given that the food vehicles implicated in Salmonella outbreaks differ considerably by
serovar. Group B and group D Salmonella without full serotyping, were responsible for six and four
outbreaks, respectively.



Temporal country-specific trends in salmonellosis

FBOs, EU, 2010-2020
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Figure 59: Trends in the number of outbreaks (left vertical axis) and outbreak reporting rate (per
100,000 population) (right axis), by causative agent, in reporting EU MS, 2010-2020.
(Only MS and causative agents with a statistically significant temporal trend are shown)



Sampling to verify compliance with Salmonella process hygiene

criteria, according to Regulation (EC) No 2073/2005, EU, 2020
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and FBOp data

by Belgium, Ireland, Italy and Spain.
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e Sampling to verify compliance with process hygiene criteria, according to Regulation (EC) No 2073/2005
found significantly lower proportions of Salmonella-positive carcases of pigs, broilers, turkey
and cattle in industry sampling, compared with the official control samples at EU level.

= Official sampling to verify compliance with food safety criteria, according to Regulation (EC) No 2073/2005, at
distribution level, found the following three categories with the highest proportions of Salmonella-
positive single samples: ‘meat products made from poultry meat intended to be eaten cooked’:
7.6%, ‘fresh poultry meat’: 7.3% and ‘minced meat and meat preparations made from poultry
meat intended to be eaten cooked’: 5.7%. Next, for ‘mechanically separated meat’ and ‘minced
meat and meat preparations made from other species than poultry intended to be eaten cooked’ and
‘meat products intended to be eaten raw, excluding products where the manufacturing process or the
composition of the product will eliminate the Salmonella risk’, about 1% of the collected official samples
was positive for Salmonella.

» For 2020, 69,898 RTE food sampling units collected according to an ‘objective sampling’ strategy were
reported by 22 MS with 0.15%6 positive samples overall. Within each food category, 1.6% of ‘meat
and meat products from broilers’, 0.8% of ‘spices and herbs’, 0.6% of ‘meat and meat products from
pigs’, 0.5% of ‘meat and meat products from turkeys’ and 0.5% of ‘other meat and meats products’
were positive for Salmonella.
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Salmonella in poultry populations, trends, EU, 2020

A significant increase in the
estimated prevalence of
Salmonella was noted for
laying hens and breeding
turkeys in 2020 compared with
2014 and 2015, respectively,
when prevalence reached the
lowest level in these poultry
populations.

Flock prevalence trends for
target Salmonella serovars
were, in contrast, fairly stable
over the last few years for all
poultry populations.
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Salmonella in poultry, EU, 2020
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e Fourteen of the 26 MS reporting on Salmonella control programmes met the reduction targets for
all poultry populations, compared to 18 in 2019. The number of MS that did not meet the Salmonella
reduction targets was three for breeding flocks of Gallus gallus, seven for laying hen flocks, three for
broiler flocks, one for breeding flocks of turkeys and three for fattening turkey flocks.

e In the context of Salmonella control programmes in poultry, the EU-level flock prevalence of target
Salmonella serovars in broiler and fattening turkey flocks reported by food business
operators was significantly lower than that reported by the Competent Authorities.

e A significant increase in the estimated prevalence of Salmonella was noted for laying hens and
breeding turkeys in 2020 compared with 2014 and 2015, respectively, when prevalence reached the
lowest level in these poultry populations. Flock prevalence trends for target Salmonella serovars
were, in contrast, fairly stable over the last few years for all poultry populations.

e Considering the top five serovars responsible for human infections and the major putative sources (broilers,
cattle, turkeys, laying hens and pigs, isolated from both animals and food thereof), a panel of 17,877
serotyped isolates from food and food-producing animals was reported. S. Enteritidis was primarily
related to broiler sources and to layers and eggs. S. Typhimurium was mainly linked with broiler and pig
sources. Monophasic S. Typhimurium (1,4,[5],12:i:-) was related mainly to pig and secondly to broiler
sources. S. Infantis was strictly related to broiler sources, whereas S. Derby was primarily linked with

pigs.
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