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PATHOGENIC BACTERIA Nowwéerg
*Salmonella spp. /
*Clostridium botul mum\
Staphylococcus aureus Towwoelg (tpodikég SnAntnpldcelg) — [Intoxination]
*Campvlobacter jejuni
*Yersinia enterocolitica and Yersinia pseudotuberculosis
*Listeria monocytogenes
J'ibrio cholerae O1
*Jibrio cholerae non-O1

*l'ibrio parahaemolyticus and other vibrios PARASITIC PROTOZOA and WORMS
*Jibriovulnificus «Giardia lamblia

*Clostridium perfringens «Entamoeba histolvtica

Bacillus cereus ~Crvptosporiditim parvium

~Cyclospora cavetanensis
sdnisakis sp. and related worms
~Diphvilobothrium spp.
sNanophyvetis spp.
sEustrongylides sp.

*Streptococciis sdcanthamoeba and other free-living amoebae
St e Bt R Rl e e L R R s ey sAscaris lumbricoides and Trichuris trichitra

*Aeromonas hydrophila and other spp.
*Plesiomonas shigelloides
_—y
sShigella spp.
*Miscellaneous enterics Klebsiella, Enterobacter;, Proteus, Citrobacter; Aerobacter,Providencia, Serratia

*Escherichia coli - enterotoxigenic (ETEC) VIRUSES

Escherichia coli - enteropathogenic (EPEC) <Iepatitis A virus
*Escherichia coli O157:H7 enterohemorrhagic (EHEC) *Iepatitis E virus
*Escherichia coli - enteroinvasive (ETIEC) *Rotavirus

*Norwallk virus group
*Other viral agents
NATURAL TOXINS
=Ciguatera poisoning
*Shellfish toxins (PSP, DSP, NSP, ASP)
*Scombroid poisoning
*Tetrodotoxin (Pufferfish)
*Mushroom toxins
= Aflatoxins
*Pyrrolizidine alkaloids
*Phytohaemagglutinin (Red kidney bean poisonir
*Grayanotoxin (Honey intoxication)

OTHERPATHOGENIC AGENTS
.P 1 14 14
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Growth of World Population (total)

(million)
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ource:World Population Prospects, United Nations
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Animal manures are often a source
of contamination

Insectsorother
vectors

——

14 14
Human pathogenic bacteria can be carried by farm animals. The bacteria can enter plants 4 A ]}\’ 20 1 4
pimen psncganc ecarsca o o o e o sacers can gt Képropa,4 Anpihiov s

remove the pathogens that are inside the plant tissues.
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Globalisation of Trade :
“The World on your Plate”

Chicken Kiev

Salted butter - Ireland

Garlic puree - China, USA, Spain

Garlic salt - China, USA, Spain
Herb Butter: Lemot. -USA

Parsley - France, UK
Pepper - Indonesia
Water - Ireland

® Chicken Breast: Chicken - Ireland, Belgium

UK, France etc.

Batter: Flour - Belgium, France
Water - Ireland

Bread Crumb: Bread crumb - refand, UK

Rape-seed oil * EU, Australia

Eastern Europe
Courtesy A, Railly, FSA, lreland
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FDA

Record-High Antibiotic Sales for

Meat and Poultry Production

Antibiotic overuse is
breeding new, resistant
strains of bacteria that
infect people. But
industrial farms
haven’t gotten the
message.

3.9 times
sreater

Yet, in the same
period, only 7.7
million pounds of
antibiotics were sold
to treat sick people in
the United States.

ON THE RISE

millions of

pounds
sold
antbiotics sold to
treat sick people
o © o - o = = = - - =
We need more detailed infolg m4DAEPPMOW%®Eh4Y antibiotics are being used to
make animals grow faster and ompe ate for overcrowded and unsanitary

conditions.



ate inage

Salmonella monophasic Typhimurium

Mutations create variation
in bacteria.

Some mutations are fatal.
Those that survive reproduce.
More mutations and
reproduction occur, some of

) which make bacteria

resistant to an antibiotic. 0 Original Population

0%

Only those that resist the 0 @ O ) 0 ﬁ
antibiotic survive and O . .

reproduce (this is natural . . @

selection) . O
O
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...yvwpiloupe povo tnv kopudn tou
nayopfouvou....

Reported
cases

What we
need to know!

Disease burden —
exposure of the general population (infected and non-infected)

Sowrca: WHO WD sAan
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THE EUROPEAN UNION SUMMARY REPORT

EMTAHMIOAOTIKA AEAOMENA

e ) Trends and Sources of Zoonoses,
-.afsam  €CX ;C EU y report on n zoonotic agents and

_— 2od borns owbreaks 2012 Zoonotic Agents and Food-borne Outbreaks

Figure SU1. Reported notification rates of zoonoses in confirmed human cases"? in the EU, 2012 i n 20 1 2

Campylobacteriosis (N=214,268)

Salmonellosis (N=91,034)

Approved on 22 January 2014
Published on 19 February 2014
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Zoonoses

Zoonoses are diseases that can be transmitted directly or indirectly

between animals and humans, for instance by consuming
contaminated foodstuffs or through contact with infected animals.
Most zoonotic infections have mild symptoms and do not require

medical treatment. However, they can also turn into life-threatening
conditions.

Food types causing outbreaks in the EU in 2012

B \ \

16%
[ e rup R

Eggs and egg products

. Fish and fish products Other foodstuffs Cheese Vegetables and
Mixed food ’ juices and
other products
Other mixed thereof
In 2012, the majority of the foodborne outbreaks were associated with ::;‘u":'t‘:
foods of animal origin, such as meat and eggs. thereof '

ot g

Crustaceans, ‘ Bakery |

shellfish, products ‘
molluscs and
products thereof

Broiler meat “ *Tap
and oroducts

aaanlia



Most common zoonoses

In the European Union in 2012, the most common
zoonotic infections in humans were campylobacteriosis
and salmonellosis.

220000
200 000

Campylobacteriosis
In the last five years the
number of confirmed cases
of campylobacteriosis
has increased
by 12%, from
190 579 cases
in 2008 to
214 268 cases
in 2012,

Campylobacter
is mostly
found in
chicken meat.

thereof

220 000
200 000
180 coo
160 000

Salmonellosis

The number of salmonellosis cases in
humans has kept decreasing. In 2012
91 034 confirmed cases
were reported, a decrease
by 32% compared
with 2008

(134 580 cases).

140 000

Salmonella

is mostly
found in
poultry
meat and
pork.




Trends of 8 zoonoses in humans over the last 5 years

Data from 2008 to 2012
Brucellosis Campylo- Listeriosis Q fever Salmonellosis Trichinellosis  Infections with Waest Nile fever
no significant bacteriosis increasing decreasing decreasing no significant verotoxigenic no significant
increase or decrease increasing increase or decrease Escherichia coli increase or decrease

increasing but wider geographical
distribution

Prevention and control

In order to prevent zoonoses from occurring, it is important to identify which
animals and foodstuffs are the main sources of infections. The European Centre
for Disease Prevention and Control (ECDC) and the European Food Safety

*
Authority (EFSA) analyse the information submitted by Member States on SR
human cases and prevalence of zoonotic agents in animals and food, and

publish an annual joint report. k. o Efs a Ex

Source: European Union Summary Report on Trends and Sources of Zoonoses, T St European Food Safety Authority
Zoonotic agents and Food-borne Outbreaks in 2012, published by EFSA & ECDC
in 2014



ETriola eKTLUNON TIEPLOTATIKWY TPODLUOYEVWV VOO HUATWY
H.M.A.- 2011

: : Estimated .
3,000 die of foodborne diseases pathogen ol Qﬂﬁtt;rri:llhle -
CDC,2011 illnesses
. 3,227,078-
Norovirus 5,461,731 8,309,480 58
Salmonella 644,786-
nontyphoidal 1,027,581 1,679,667 1
Clostridium 192,316-
pib s diul I8 f1E4 CI !
perfringens 963,938 2,483,309 10
Campylobacter 845,004 337,031- g
spp. 1,611,083
Staphylococcus a
Jureus 241,148 72,341-529,417 3
Pathoges Estimated 90%. Credible oo Subtotal a1
hospitalizations Losmrs
%’al 19,326 8,545-27,490 25
Morovirus 14,663 B.097-23.323 26
Campylobacrer 8,463 4,300-15,227 15
SO,
%ﬁ.ﬁ'ﬂ 4,428 2.060-7.146 =
E.coli {STEC) 2,138 S49_4,614 4
O157F 1 ’ v
— —= Etiola ektipnon Bavatwy
Estimated ]
, , ' 90%: Credibl o
ETAoLaL EKTINON VOONAELWV o e Interval =
%ﬁl 378 0-1,011 28
T;—"iz,ﬁ.‘laﬂ 327 200-482 24
Listeria monocytogenes (NALKLWUEVOUG — rommeytogenes 255 0-723 19
’ ’ ’ Norowvirus 145 B4-237 11
EYKUEC YUVaLKeG) =2 Bvntotnta 20-30% Fompe —— » — -
= R r o ¥ L=
Képrvpa,4 Ampidiov20]fubtotal 28




Top pathogens contributing to
domestically acquired foodborne
ililnesses and deaths, 2000-2008

Hinesses Deaths

Norovirus

Salmonella,
nontyphoidal

Clostridium
perfringens

Campylobacter
pPp-

Staphylococcus
aureus

Toxoplasma
gondil

Listeria
maoqw _
8 45 30 15 0 15 30 45 ¢




Erutipnon tpodLpoyevwy voonuatwy otnv EAAGda — Zotnpa
Yroxpewtikng AnAwong Noonuatwv (KEEAMNO)

Ap1BpOC¢ SNAWBEVTWV KPOUOPATWVY

Noonpa 2003 2004 2005 2006 2007 2008 2009 2010
TaApoveAwon (untudo- 1037 1433 1230 975 731 814 408 300
napatudikn)

Hratimda A 77 72 180 131 297 128 38 58
FyKEAWON 16 64 26 30 49 19 37 33
Tudosibncrmupetoc/ 0 20 19 16 18 11 4 10
napatudog

ALOTEPLWON 1 3 8 7 10 1 4 9
Aotpwén EHEC* 2 2 0 1 1 0 0 1
Tpyivwaon 0 0 0 0 0 0 2 4
AN\ avTiaon 0 0 0 0 0 0 0 0
XoAépa 0 0 0 0 0 0 0 0

* Nolpwéen oo EVIEPORLUOPPAYLKO Ko}\oﬁalétﬂ)&g

Pg,4 Ampiatov 2014



EOviKO Kevtpo Avadopadc ZaApoveAAWV-2LYKEAAWV Kot
VTEC (EKAZ3)

nopalaPn oteAexwv pikpoPilwv & emidnuioroyikwyv deAtiwv amod dnuoota Kot LOLWTLKA VOONAEUTIKA
WSpupata

Tavtonoinon =2 Bloxnuikn

TUTtOToinNon —> opoTUTomnoLnon
- noplakn tunornoinon (Pulsed Field Gel Electrophoresis)

€A\eyxog avtoxng os avtiflotika (www.mednet/whonet.gr)

Alamiotevon Twv peBO6Sdwv opotunmonoinong caApoVEAAWY Kal EAEYXOU aVTOXNS o€ avtiBLotika /

PFGE aro tov EXYA (ISO/IEC 17025)
Avixveuon yovidiwv tofwvwv (ISO/IEC 17025) kot opotumomnoinon pe PCR os VTEC

Avixvevon yovidiwv Aolpoyovikotntag og aAlou tabotumoug E.coli
tpanela oteAexwv amnod 1996 — onuepa
OLTLOOTOAN QTTOTEAECUATWVY

KOLVOTIOLNoNn AnmoTeAEoUATWY OE: UKpoBLloAoyiko epyaot., KEEANNO (Fpadeio Tpodipoyevwv
Noonuatwv)/ ECDC/ Ymoupyeio Yyeiag Képruopa,4 Ampthion 2014



MOPIAKH BIOAOTIA kot
TPOOIMOTENEIZ AOIMQZEIZ

Aviyveuan-Anouovwan-Tavtonoinan - Tumonoinan

KaAAtépyela p/o

Amnopovwon

BloxnuiKEG LOLoTNTEG (Tatutomoinon)

Opotunornoinon (tunmornoinon)

Avotturia
.«ﬂ\\ 4\\\ AAAAAA AN

AvtiBLoypappa i A 31! Mﬂﬂ“ 1

mawue---

DaIVOTUTTIKEG = YOVOTUTTIKEG HEBOOOUG = aupeon avixveuon yevetikou uAikou DNA/RNA

M.x. yovidio mapaywyng toélvwv twv VTEC

Watson and Crick model of DNA
yovidio mapaywyng yAoukoupovidaong

YoViSlo avtoxn¢ o€ £va avtLBLOTIKO

hosphat:
gba pkborre

hydrogen bonds



Tavtonoinon (=identification) #Tunonoinon (=typing)

\

kotataén o€ €idog

KOTW Ao to eninedo eidoc/unoeidocg

@atvoturikn r/Kal YovoTuTik avaAuon BaKtnplaKwy
KOAALEPYNHATWY UE OKOTIO TNV TAPAYWYH OLIOTUTIWHOTOG
(fingerprint) el0wko yLa kAOe otéAexoC 1 KAwvo

(Ta&rvoukny) Badpioo,

Hopaosrypa

Owoyévelo Enterobacteriaceae

["évog Salmonella

Eidoc Salmonella enterica

Ymogidog Salmonella enterica enterica
Tomog 4,5:1:1,2 (opotumog Typhimurium)

PT104 (Avoitvmog)

STYXB0120 (PFGE profile)

Ytéleyoc (strain)

Emonpia

KaAlépynua (isolate)

Képkvpa d Anm ‘?&UEWJSWWG




MoOPLOKEC TEXVIKEC TauTomoinong / Tumonoinong
e Polymerase Chain Reaction (PCR)

e Real-Time PCR

e Reverse-Transcription PCR

e Pulsed Field Gel Electrophoresis (PFGE)
e Multiple-Locus Variable number tandem repeat Analysis (MLVA)
e Multi Locus Sequence Typing (MLST)

*WGS pebobdol (Whole Genome Sequencing)

Avixveuon
OUYKEKPLUEVOU
yovidiou / meploxnc
DNA

TUNonoinon duloyeEveaon

€\eyxoC
nolktlopopdioc DNA



\'./K U.S. Department of Health & Human Services

A Zindex | FollowFDA | FDA Voice Blog

U.S. Food and Drug Administration e SEARCH
FoA

Protecting and Promoting Your Health

Home | Food | Drugs | Medical Devices | Radiation-Emitting Products | Vaccines, Blood & Biologics | Animal & Veterinary | Cosmetics | Tobacco Products

Food

. , , =
@ Home @ Food @ Science & Research (Food) @ Whole Genome Sequencing Program (WGS)
_ Whole Genome Sequencing Program (WGS)
Science & Research (Food)
August 1, 2013
Whole Genome Sequencing ; _—
Program (WGS) Since 2008, research scientists at FDA's Center for Food
Safety and Applied Nutrition (CFSAN) have used whole
Projects genome sequencing (WGS) to investigate food contamination

and foodborne illness outbreaks.
Research . . .
Knowing the exact order of molecules in an organism’s

Events genome allows FDA researchers to quickly and accurately
identify specific strains of pathogens (such as Salmonella, E.
coli and Listeria &) in foods that make people ill.

Once the pathogen responsible for the iliness is identified,
researchers can trace it back to where the original
contamination occurred. These trace back investigations help
improve the safety of our food supply. Genomic data also
helps identify which food products need to be recalled,
protecting consumers from harmful products.

Képrvpa,4 Anpiriov 2014



3
N\~ _<> sequence

Genomic DNA

Heat briefly

>1389bp

1o separate DNA
strands

3
) Denaturation: 5 E

- 1000bp

€ Annealing:

Cool to allow 4
cle 1 primers to form -
2 < with ends of Primers

moleciles target sequence 4/

€) Extension: ‘ ) l

DNA polymerase

adds nucleotides to '
the 3" end of each New
primer nucleo-

> 250bp

a3 A e Polymerase Chain Reaction
] é (PCR)

/ \ syoviblo mapaywyng yAoukoupovidaong
é é * yoviblo avtoxng o€ éva avtiPLotiko

Képkvp@A Anpidiov 201&ovidlo mapaywyng to§vwv twv VTEC

(in white boxes)
match target
sequence

iode’s /\
2| il




Kavovioudcg (EE) aptB. 209/2013 tn¢ Emutpomnng, tTng 11n¢ Maptiov 2013, yia tThv
Tpornornoinon tou kavoviopou (EK) apid. 2073/2005 6cov adopd ta pHikpoBLoAoyikd
KpLtipla yia ta puTpa Kat Toug Kavoveg detypatoAndiag yia ta odayia TOUAEPLKWVY Kot
TO VWTO KpEag nMovAepilkwv Keipevo mou napoucidletl evéadEpov ya tov EOX

Ertionun Epnuepida apt8. L 068 tn¢ 12/03/2013 0. 0019 - 0023

Standards About us Standards Development News Store

TR
ISO
NSt

Standards catalogue Online collections Graphical symbols

]_ EFHJIIE |:!T1I]|']|.I:I'] |:l'.|'.ll']|.I:E|:l1lhI:[ TT'II.: J'_LHPIJ."[l.'llKI'!lC I-_'|-||_| IS0 Store » Store > Standards catalogue » By TC » TC 34 Food products > SC9

ISO/TS 13136:2012

Microbiology of food and animal feed -- Real-time
polymerase chain reaction (PCR)-based method for the
detection of food-borne pathogens -- Horizontal method

TAPAFTHMA

To mopapuppa [ mov covovopon (EK) apd). 2073[2005 spommosiom w5 for the detection of Shiga toxin-producing Escherichia
) ) ) . coli (STEC) and the determination of 0157, 0111, 026,
1. To xepahmo 1 TpononmMETm WG EXNG 0103 and 0145 serogroups

o) 1 vmoonpepen 12 anoheigerar
[y om ompa 1.18, n ovogopd oty vmoonuekson 12 ovmkotiomoma pe TV Ovopopa oty umoopeieon) 23

y) mpooritertm ) oxohovtn oopd 129 emoor ovriotonEs unoonpodeeag 22 om 23

«1.29 drmpa (2%) EppomoEivg  mou  mopdyerm | 5 0 | Anovoin ota | CENJISO TS | [poitvta mou Sani-
amd E. coli (STEC) 0157, 25 ypappe- | 13136 () | 9oam ooy ayopd
026, 0111, 0103, 0145 o kOomd T dpeeEn
wm O 104:H4 DT prjong TouG

(¥} Mz facn v Televtoln npocapEoyi] N0 To spyooTipn avagopdc e Eupemoine Bwoeng doov opopd To Euheridda cali
o pkopfavoudvipe e Bepotaivoyivow Eoocoli (VTED), yao mpv avipeeuany mg STEC O104:H4.
) Ecmpodvtm Ta gdmpa mou fyowy umofle or amotehespori) ayoyi yio Ty eSdeupn T caluovilel spp ok g STECs

Képrvpa,4 Anpiriov 2014
+ voato apdevonc: amovoio ota 200ml



M. Koopmans, E. Duizer / International Journal of Food Microbiology 90 (2004) 23—41 27

Table 3

Dietection and typing methods for foodborne viral imfections

Wirus Detection in:
Clinical samples Food Water
Methods Category® Methods Category Methods Category

Calicivirus

NoV Stool, genome %R Genome detection 5-E Genome detection 5-R
detection, EM®

SaV Stool, genome 5-R Genome detection 5-E Genome detection 8-E
detection, EM

Hepatitis A vins serum, antibody E Genome detection, 5-ER Genome detection, 5-ER
detection culture culiure

Rotaviruses

Group A Stool antigen K Culture, genome S-E Culture, genome 5-E
detection detection detection

Mon-group A Stool antigen 5-ER
detection, EM

Adenovinses Stool, antigen B Genome detection 5-E Genome detection 5-E
detection

Astrovirses Stool, antigen 5-R Genome detection, 5-E Culture, genome 5-E
detection culture detection

Enteroviruses Stool culture K Culture 5-E Culture, genome &R

detection

Hepatitis E vimus Serum, antibody R Genome detection MNA Gienome detection 5-E

detoction

* Category of laboratory: R =routine; 5-R is routinely available in specialised laboratories; 5-E=experimentally available in specialised
laboratories; S-EfR =routinely available in some of the specialised laboratonies, experimentally available in more.
b EM=particle detection by electron microscope.




Insertion event

Foreign DNA

Host DNA

New Host DNA

Deletion event

/ Host DNA

1

_/

Excised fragment

New Host DNA

Rearrangement event

!

Host DNA

New Host DNA

MopLOKEG TEXVLKEG TUTIOTIOLNONG

e Pulsed Field Gel Electrophoresis (PFGE)

MNow\opopdla
OTEAEXWV

e Multiple-Locus Variable number tandem repeat Analysis (MLVA)

e Multi Locus Sequence Typing (MLST)

Képrvpa,4 Anpiriov 2014
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1.  Emtipnon Tpo@LiHoyeEvVOY VOST|LATOV ‘-

2.  Algpeidivnon ETONULOV
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1. EménuioAoyikn emtipnon TPoPpLUOYEVIWV VOO LATWYV
(surveillance)

OUOTNUATLKNA Kol e€eAlooopevn dtadikaotia

ouAAoync debouEvwy, K

AVAAUCEWYV ATIOTEAECUATWY
>Karaypac|>r'] TAOEWV

EPUNVELAC ATIOTEAECUATWV VOGN UATWY

SLaoTIOPAC ATTOTEAECUATWY OX€8LAOLOG KATOOTOANG

Andn petpwy
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Top 20 Salmonella Serotypes in the
Scoc EU/EEA, Q1 of 2012 and 2013

BusGLas CIRTRE HOL
CEDASE IFEIVIMTEN
AR

The 20 most frequently reported Salmonella serotypes (confirmed cases) in the EU/EEA, Q1 of 2012 and

2013 and percent change
Q1 2012 01 2013
1957 23.8% 22.9% -10.8%
Typhimurium 1985 24.1% 1534 20.8% -20,2%
w salmonella Typhimurium 1,4, 1153 14.0% 1080 14.2% 6.3%
Infantis 211 2.6% 213 2.8% 0.9%
Stanley 180 2.2% 150 2.0% -16.7%
Derby 140 1.7% 105 1.4% -25.0%
Newport 143 1.7% 1035 1.4% -20.0%
Panama 72 0.9% 95 1.2% 31.9%
Typhi 110 1.3% a7 1.1% -20.9%
Agona o4 0.8% 85 1.1% 32.8%
Bovismorbificans 35 0.7% a0 1.1% 45.5%

1.3% 1.0% -25.0%
0.8% 1.0% 10.1%
0.8% 1.0% 3.7%
0.7% 0.9% 24.1%

0.8% 0.8% -9.1%




Salmonella spp., ENA\ado — EKAZZ
2006-2013




Salmonella spp., EAAdSa-EKAYY 2006-
2012 (%)
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COMMISSION REGULATION (EU) No 517/2011
of 25 May 2011

lmplmnenungﬂephnﬂ [EC}HnIlEﬂ}'lﬂﬂi of the European Parliament and of the Council as

Union target for the reduction of the prevalence of certain Salmenella serotypes in laying

hens o Fﬁnllusgnﬂm and amending Regulation (EC) No 21602003 and Commission Regulation (EU)
Nn 20002010

As regards monophasic Salmonella Typhimurium, serotypes with
the antigenic formula 1,4,5],12i- shall be included in the
Union target.




SURVEILLANCE AND OUTBREAK REPORTS

Phenotypic and molecular characterisation of

multiresistant monophasic Salrmonella Typhimurium
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FIGURE 2

Pulsed-field gel clccln‘?:»horcsis profiles identified in isolates determined as Salmonella monophasic Typhimurium
1.4.5.[12}i0:- (n=97) and $. biphasic Typhimurium {(n=18) by polymerase chain reaction, Greece, 2006-2011

Dice (Opt:0.50%) (Tol 1.5%-1.5%) (H»0.0% 520.096) [0.0%:-82.9%]

2 o .Nuw_aberol
2 2 § §_ ’3; § § § % §% § g ,’3 s 2 Antigenic Type PFGE profile isolates (n) Source
. ' . yr - ' 1.4.15),12:0:1,2 Unnamed* (VD H
' 1.4.15),32:i:1.2 STYMXS8o151 {8) tF6HIPG
] l 1.4.05)32:00.2 STYMXBo217 ) H
' .4.0502:0:- STYMXBoo28 () H
' 1.4.05)12:00,2 STYMXBoo13 (@) H
! 1.4.1512 STYMXBo202 ) H
 C— 2.4.05)22 STYMXBoo87 () H
L ‘ 2.4.05)12:021,2 STYMXBo161 (U H
2.4.05),12:1:1,2 STYMXBooio (0 H
2.4.15),12:1:- STYMXBooio (46) 7F 25H 14PG 1PL
2.4.05)32:0: STYMXBoorg {(18) 6F sH 1PG 6PL
23.4.15).22:0: Unnamed* (23 H
'] ' F 3.4.05032:0:- Unnamed* (2) H
l l. . ] 2.4.05),22:1:- Unnamed* ) C
' ' ' ', 21.4.05),32:0:- Unnamed* () F
) 1 1.4.05),32:0: STYMXBo132 ) H
.' | 2.4.15),32:i0: - STYMXBoos4 () F
' l .l J.a.dslaz Unnameod* () H
i kI 3.4.05)32:0 STYMXBoo83 (2) W
v I 8 1.4.0512:0: STYMXBo131 (15) 12H1PG 2PL
» A 1.4.05],22:i: - STYMXBoo8o (2 F
' ' ' ' 2.4,05].22:0:- Unnamed"* () H
I 18 144513210z STYMXBo206 o F
. *. 4,05 32:0:- Unnamed () H
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— According to our results, the main clone of monophasic Typhimurium (1,4,5,[12]:i:-)
circulating in humans in Greece is that of phage type DT120, R-type ASSuTSpTm and PFGE
profile STYMXB.0010. This clone predominates among pig isolates as well, indicating that

pigs may be a reservoir of this clone in Greece. Clone of DT193, R-type ASSuT and PFGE
profile STYMXB.0131, is predominant within several European countries [10,40], but has a

low frequency in Greece.

Figure 1. Differentiation of monophasic and biphasic Salmonella
Typhimurium 1,4,5,[12]:i:- from other H:i serovars by polymerase chain

reaction
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Lane 1: other biphasic 1.4,[5],12:i serovar, (phase 2 (fIjB) flagellar gene-1,389 bp and

fliB-fliA intergenic region-250 bp, because of the lack of IS200 fragment),
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Xbal, Salmonella enterica ser. 6,7:k:- 70/2011-> gvaicOnto (é:lv Ko SNA®OoE OTL EPaye GTOV) -KOTPOVA,

121> S. Thompson 2010 71/2011-> evoichnto (Av kot SHA®GE OTL £Qaye GTOV) ~KOTPAVOL

165> S. Thompson 2010 73/2011-> avroyn:amp,spe,kan,tob, str,sss-aipa Tov 70/2011/MAwoe

293> S. Thompson 2010 Ot £paye 6TOV

116> S. Thompson 2011 90/2011-> ovtoyn:amp,spe,kan,tob, str,sss /5fAmce Tt £paye GTOV

118> S. Thompson 2011 aAEKTOp

1‘;;3 S. Thgmpson zillt e - avrtoyf:amp,spe,kan,tob, str,sss /diimoe Tt £paye cToV
QVTOXN:amp,spe,kan,tob, str,sss /bnAwoe ot edaye otov 101/2011-> avrtoyn:amp,spe,kan,tob, str,sss /oMMimoe Ot £paye oTov

2-> €UQioBNTO HOVOPATCIKG —KOTTPAVA

231> suaiodnto povodactkod —KOmpova

4648-> oouBAdKi, avToxn:amp,spe,kan,tob, str,sss

380> avrtoxn:amp,spe,kan,tob, str,sss /6nAwoe otL Ebaye oTov;
350-> avTtoxn:amp,spe,kan,tob, str,sss /6nAwoe otL Ebaye oTov;

105/2011-> avtoyn:amp,spe,kan,tob, str,sss /oMimoe Ot £paye oTov
109/2011-> avtoyn:amp,spe,kan,tob, str,sss /oMMimoe Ot £paye oTov
110/2011-> gvaicHnTo HOVOPAGIKO -KOTPOVO,
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MNumber of cases reported to the WHO as for 21 July 201 Ay

ROBERT KOCH INSTITUT Couwuntry = | Deaths += HUS cases + | Mon-HUS cases =

X — Astria a] 1 A4
HaE TCanada o [1] 1
e T=zech Republic |0 4] 1

Final presentation gr’ll% ie:;;ui?lﬁtc;lré of epidemiological = = Denmark a 10 15

B B France o I 10

EHEC O104:H4 Outbreak _— Gerrnany a8 857 3078

Germany 2011 = Greece a a 1
— Luecemibourg (u] 1 1
—etheriands 0 4 il
= Monway lu} 1] 1
s Poland a 2 1
_—_— Spain o 1 1

e Swedean 1 12 35
Swritzerland ] 5 0
Ei= United Kingdom | 0O = A4
B Uinited States 1 4 2

Total S50 903 3,167
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ROBERT KOCH INSTITUT OEAFAE

EHEC O104:H4

Eigenschaften des Erregers sowie Hinweise und Hilfestellungen des

RKI zur Diagnostik des gegenwartig zirkulierenden Ausbruchstammes
(1. Veroffentlichung: 26.5.2011; Aktualisiert: 24.6.2011)

Eigenschaften des Erregers

Bei dem in dem gegenwartigen Aushruch (Mai/Juni 2011) zirkulierenden E. coli Stamm handelt es
sich um einen pathogenen Vertreter von

- E. coli Serovar 0104:H4.

Er vereinigt Merkmale Shigatoxin-bildender E. coli und enteroaggregativer E. coli:

EHEC Merkinale:

Shigatoxin 1: - (negativ)
- Shigatoxin 2 (vix2a) : + (positiv)
- Intimin (eae) : - (negativ)

- Enterohamolysin : - (negativ)

EaggEC Merkmale (EaggEC Virulenzplasmid):

aatA-PCR: + (positiv) (ABC-transporter protein gene)
- aggR-PCR: + (positiv) (master regulator gene of virulence-plasmid genes)
- aap-PCR: + (positiv) (secreted protein dispersin gene)
-  ayyA-PCR. + (pusiliv) (AAFA-fimbral subunil-gene) #
- aggC-PCR: + (positiv) (AAF/-fimbral operon-gene) #
- astA-PCR - (negativ) (enteroaggr. E. coli heat-stable enterotoxin (EAST-1) gene)§

# Unterschied zum O104:H4 Stamm HUSEC041 (www.ehec.org)/(RKI-01-09591), welcher Fimbrien des
Typs AAF/IIl bildet (Prager R., Fruth A, and Techape H., poster abstract XX, EHEC Workshop 2007).

§ Unterschied zum O104:H4 Stamm HUSEC041 (www ehec.org)/(RKI-01-09591), welcher astA-PCR
positiv ist

Vergleichbare Stamme wurden bisher insgesamt selten und als solche r bei Mens
nachyewiesen (s, Literatur am Ende des Beiliages). k APA lOD 3'6"14

MLST Sequenztyp: ST678 (adk 6, fumC86, gyrB S, icd 136, mdh 9, purA 7, recA 7). (**)




Ampicillin
Amoxicillin/Clavulanséaure
Piperacillin/Sulbactam
Piperacillin/Tazobactam
Cefuroxim
Cefuroxim-Axetil
Cefoxitin

Cefotaxim

Cetfazidim

Cefpodoxim

Imipenem

Meropenem

Amikacin

Gentamicin

Kanamycin

Tobramycin
Streptomycin
Nalidixinsaure
Ciprofloxacin
Norfloxacin

Tetracyclin
Nitrofurantoin
Trimethoprim/Sulfamethoxazol
Chloramphenicol
Fosfomvcin

zu einer antimikrobiellen Therapie nahelegen sollen !)

3

a0V 00OV AOA0A0000000D0
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Der Stamm weist folgende Antibiotikaresistenzen auf. (Wir weisen ausdriicklich darauf hin,
dass diese Angaben nur der Charakterisierung des Stammes dienen und ke i ne Indikatior

26 May



FIGURE

PFGE profiles (Xbal and Binl) of Escherichia coli O104 compared with four isolates from the outbreak of haemolytic

uraemic syndrome in Germany, May to June 2011

PFGE-Xbal PFGE-Binl Year Country Pathotype
8 & 5%3%828 323 & RA%ERE 99
———aa [ 1 S
| 2011 Denmark EAggECVTEC
‘ - 2011 Denmark EAggECVTEC
f Al 2011 Germany EAggECVTEC
2011 US EAggECVTEC
2009 Georgia EAggEC-VTEC
‘ 2009 Mali EAggEC
2010 Finland EAggECVTEC
2009 Georgia EAggECVTEC
4 1| 2009 Mali EAggEC
‘ il u 1} 2009 Mali EAggEC
C— ' 2000 Denmark EAggEC
I 2009 Mali EAggEC
2001 C. African Rep. EAggEC
—: , | | 2009 Mali EAggEC
(8 NIRRT 2009 Mali EAggEC

C. African Rep: Cen.tral African Republic; CD: Centers for Disease Control and Prevention; PFGE: pulsed-field gel electrophoresis; RKI: Robert

Koch Institute; US: United States.

PFGE profiles (Xbal and Binl) using the E. coli non-0157 PulseNet grotocol (www.pulsenetinternational.com). Dendrogram based on analysis
of the Xbal profiles. All isolates are EAggEC 0104:H4 with and without stx2/vix2 gene. German outbreak isolates are from patients infected
in May 2011 in Germany and diagnosed in Denmark, the US (profiles provided by PulseNet, US CDC) and Germany (strain provided by RKI,
Germany). 0104:Hg isolates from Mali are from children with and without diarrhoea.

www.eurosurveillance.org 3




2 Manfred Rohde, H2)

EHEC

Chianogos Resistenz-

> STX Phage plasmid

» = neuer Entero-Aggregativer-
Resistenzplasmid / Hamorrhagischer Escherichia coli

The sequence data indicate that the patient's isolates probably did not arise from an EHEC pathogen, but rather from a germ called EAEC (entero-aggregative
Escherichia coli). This germ is able to attach particularly strongly to the epithelium. It then forms cell aggregates and initiates its normal, pathological programme. More
than 96 percent of the genetic material of the Hamburg isolates are identical to that of an EAEC strain. The pathological potential of the EAEC germ has increased
significantly by acquiring a special gene from other E. coli strains, such as EHEC, by means of bacterial viruses (phages) and integrating it into its own chromosome.
This gene produces the so-called Shiga toxin, which originates from the pathogen causing shigellosis. It is a toxin which may trigger the haemolytic uraemic syndrome
(HUS), namely blood decomposition, as well as complications, sudf épicugdejthrd isdonbR2@tdieh makes the bacterium dangerous: Its cells probably form
large plaques in the intestine by attaching and aggregating, and this cell mass then produces a highly active poison. In addition, a so-called resistance plasmid
protects the germ from a wide spectrum of antibiotics.
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On September 28th, the Dutch Food and Consumer Product Safety Authority
announced the recall of smoked =almon manufactured by Foppen Paling en
Zalm and =old through major supermarket chains, including &Aldi and &lbert Heijn.

On October 1st, the Netherlands issued an alert through the EU Rapid Alert System fo ’
Food and Feed, notifying member countries that a sample of smoked salmon Enl&n ula
originating from Greece was contaminated with Salmonells Thompson.
Associated Press reports that the contaminated smoked salmon was processed at S Im II
Foppen's factory in Greece. a One a
Foppen has initiated a recall of the following products, sorted by retailer: ThOI I |p50n thv
Albert H 1 -
ert Heijn OA\avo
avolLa, arto
+ AH smoked salmon cubes. EAN: 8710400130574 A u
+« AH smoked salmon. EAN: 8710400383932 00 wuo T[OU
+ AH smoked salmon. EAN: 8713265066915 o
+« AH salmon sandwich slices. EAN: 8710400323956 Enegepvacetal GE
+ AH hot smoked salmon. &ll
+ AH salmon salad. EAN: 8718265473072 Y
+ Euro Shopper smoked salmon. EAN: 8712224125903 EpVOOTaO'lO thv
+ AH Excellent Scottish salmon fillet. EAN: 8710400383970 ’
+ AH Excellent salmon season. EAN: 3718265473164 EAAaGa

+ AH Excellent smoked salmon fillet. All
+ AH pure & honest Sockeye salmon. EAN: 8710400828101

Aldi

+ Smoked salmon fillet. 200 grams; EAN: with number 23066250 GB-
6115EG; Foppen Eel and Salmon on back of package

Hema




Dice (Opt:0.50%) (Tol 1.5%-1.5%) (H>0.0% $>0.0%) [0.0%-85.6%)
PFGE_Monoph. PFGE_Monophasic

8 4§38 2 88 eg
—_—T T i i 1A ¢
336/12 HU 10/12 6,7k1,5 Preveza
336/12 HU 1012 67k15 Preveza
Outbreak Netherlands 6,7k15
Outbreak Netherlands 6,7k1,5
From: Mewpyio Movinhopd <gecrgia. mandilaraf@esdy. edu.gr=
To: <Max.Hecki@rivm.nl=, <Wilfrid.van.Peti@rivm.nk=,
Cc: "Mellou Kassian™ <meloui@keelpno.gr=, "Alkis Vatopoulos™ <avatopoules@esdy. edu.gr=, <gecrgiamandilaraigmail. com=

Drate: 1012012 11:03 AN
Subject: FWW: 5. Thompson

Cear Wilfrid and Mazx,

| send you attached the dendrogram (GelCompar) correlating 5. Thompson strains.
We included the PFGE pattern of the outbreak strains in the Methehrlands (EPIS) using the molecular weights of the 5.
Braenderup bands and aligned them with ours.

It seems that the 5. Thompson strain isolated from the employee in the factory in Preveza and the outbreak strains in the
Metherlands are indistinguishable by PFGE.

We are at your disposal for any further information.
Képrvpa,4 Anpiriov 2014

Please confirm the receipt of this e-mail.
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ECDC Epldemic Intelligence Information System .
Extranet | EPIS FWD Food- and Waterborne Diseases and Zoonoses All Sites M R
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You are here: EPIS = FWD = Urgent Inquiries
Open urgent inquiries

| Open urgent inquiries || all urgent inguiries || Closed urgent inguiries |

[Jurm Title Created Country or Pathogens Mumber Modified
institution of posts

UI-192 Hepatitis A cases with travel |-||5tng DB,er 5;2[]13 03:36 PM Germany hEpEﬁﬁS A wirus 15 D4,|’D 3;20 1405:51PM
to northern Italy

UI-240  Salmonella Cotham: Request for 26/02/201409:23PM  United States Salmonella spp. 12 04/03/2014 03:44 FM
Information

UI-237  EHEC O157in Finland 11/02/2014 08:33 AM Finland verotoxigenic Escherichia coli 11 25/02/201406:36 PM

UI-241  Increasein arare type of Listeria 28/02/2014 11:33 AM United Listeria monocytogenes 1 26/02/2014 11:33 AM
monocytogenes in the United Kingdom Kingdom

UI-235 Report from Ireland of dprgﬂgxadn 1[],.’[]2,.’2[] 1404:33 PM Ireland Shlgella sonnei 3 2[],.’[]2,.’20 14 10:43 AM

resistant Shinella sonnei

UI-238 Increase in cases with Yersinia 12!02}20 1405:26 PM Morway Yersinia enterocolitica 5 1?!02!20 1403:58 PM
enterocolitica 0:9 in Morway

UI-23%  Increasein Denmark of 5. Enteritidis 13/02/2014 0131 PM Denmark Salmonella enteritidis ] 14/02/2014 02:05 PM

with & rare MLVA type
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Greece - Contributor,
Browse i Georgia MANDILARA ~

ECDC Epidemic Intelligence Information System )
Extranet | EPI 5 FWD Food- and Waterborne Diseases and Zoonoses All Sites v P

: Home : News - Molecular Typing Cluster Investigations | urgent Inquiries

You are here: EPIS = FWD = Urgent Inquiries = Increase in a rare type of Listeria monocytogenes in the United Kingdom

Urgent inquiry: Increase in a rare type of Listeria monocytogenes in the United Kingdom

Epidemiological and microbiological information

UIID: UI-241 | Country or institution: Urit=d Kingdom | Disease: listeriosis | Pathogens: Listeria monocytogenes \ Open map

ECDC Summary

28 February 2014

An increase in & rare type of Listeria monocytogenes has been reported in the United Kingdom. This type, L. monocytogenes serotype 1/2a fAFLP VIIa, 104, was first isolated in February 2012, Since
then, & further cases have been reported around the country between August 2013 and February 2014,

The age-sex distribution of this type is atypical to previous custers the UK has investigated, Al cases are females between ages 3 years and 73 years and three cases are pregnancy assocated, Four
cases have underlying conditions and one of the pregnancy assodated case resulted in the life birth of @ male infant, Two deaths and two still births have been reported so far,

The most comman exposures reported are consumption of hospital meals and consumption of sandwiches, Epidemiological investigations are yet to identify a comman link between the cases, Further
microbiological, epidemiological and environmental investigations are on-going.

The UK iz working with the Pasteur Institute for the isolates to be typed by PFGE.

Initial urgent inquiry and responses

| Epidemiological and microbiological information || Suspected sources and additional information || Authering information |

[] Country or Modified Mumber Epidemiological information Microbiological information
institution of cases
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m N2 Molecular Typing Cluster Investigations

You are here: EPIS > FWD > News > Salmonella Kitenge (28:y:enx)_Greece

Salmonella Kitenge (28yenx)_Greece

Attachments
There are no attachments,

Paost

Started: 21/03/2014 12:13 PM by Georgia MANDILARA  from Greece View Properties | ﬂ Reply

Salmonella Kitenge (28:y:enx)_Greece

Salmonella Kitenge (28:y:enx)

We identified four (4) cases of S.Kitenge in Greece, dates of isolation: 15t 25/2/2013 2: 13/08/2013, 3%:22/8/2012, and 4%:
12/3/2014. The 1% case was 7 years old, but the three of the cases were at age group <5 months (2,3 and 5 months old). Since 1999,

this serotype has not been reported in our country. All isolates were susceptible to all tested antimicrobials. PFGE profile results will be
uploaded shortly. Epidemiological investigation is ongoing.

We would like to ask if any other Member State has reported S. Kitenge either in human or food samples recently.
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Posted: 21/03/2014 12:356 PM by Paul MCKECWM — from Ireland

View Properties | E Reply

Ireland has not ever identified human isolates of this serotype.

¥ show Quoted Messages

Posted: 21/03/2014 01:26 PM by Christina FRANE ~ from Germany

View Properties | [ Reply

Mo 5. Kitenge in Germany (no notifications since 2001, no isolates in the NR.C since 1994), Christing Frank

¥ show Quoted Messages

Posted: 21/03/2014 01:29 PM by Jevoenia EPSTEIM — from Estonia

View Properties | E Reply

Mo human cases notified or non-human strains found in Estonia

¥ show Quoted Messages

Posted: 21/03/2014 03:49 PM by Max HECK.  from Netherlands

View Properties | E Reply

We have looked back until 2005 and never seen this serovar in The Metherlands

M.Heck

RIVM




Production

l Aol : ¢ cytotoxin
. Uis { producing

; E. coli
Processing e
\ or
Phage Shiga toxin-
Distibution ( producing
LEE riA,l‘ Shiga toxin E. coli
e — NS TEC)
Frdpepacin® @ 99 000009 I
.(andoooking Diffuse outhreak E \//\\//\\//\\//\\/ >
1600
1400 _ ~17300 outbreaks/year
1998: improved M~
1200

Surveillance -PulseNet

1000 -
~500 outbreaks/year 1 O

Outbreaks 800

600

400

200

1973 1978 1983 1988 1993 1998 2003 2008

-Moplakn Tunonoinon—=> «omoTUTIWHAY OE LOPLAKO ETteSO =2 amapaitnto
gepyaAelo otnv emtbnuoAoyikn emtipnon kat dtepevvnon emdnuULwv

-MNavta ouvektipnon pe erdnuoAoyika dedopeva
Képrvpa,4 Anpiriov 2014



Kpovoua tpo@. voonuatog
2T0Y0G




Képrvpa,4 Anpiriov 2014

30



Evuxaplotw...

MavénAapad Mewpyla
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