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O=EIA AIAPPOIA - AIAPPOIKA ZYNAPOMA

Oéeia drappola

cYAAPH2 AIAPPOIA
cAY2ZENTEPIA
cAIAPPOIA TAzZIAIQTQN

cO¢eia dtappora (wc 14
NUEPEG

ocXpovia diappora
(>1pAval)

cEppéEvovoa dtappola
(14np-1 piva)




KAwWvika xapokTneloTtika Aotpwodouc diappotrac

MPooXNUATIOUEVEC TOEIVEC

o ‘Evapén CUpPMTWUATWV: 2-8 WPEC

o Epetol: ouvnOeLg

o KotAlaka aAyn: Qo
o Mo + aipa: oxL

o Mupetog: < 37.5

AleloduTtika pkpofia
e ‘Evapén cupmtwudtwyv: 5-72 wpeg

Epetoi: acuvnOeig
KotAtaka aAyn: évtova
Moo + aipa: vat
Mupetoc: > 37.5

MPpooKoAANTKA HKpOBLa

o ‘Evapén CUUMTWUATWYV: 5-72 WPEC
o Epetol: acuvnOeLg

o KoltAlaka aAyn: qra

o MYo + aipa: oxt

o Mupetog: < 37.5




2-4%

. 8-20%

30-50%




AIAPPOIA TASIAIQTQN

80% BakTnplakn
90% udapng diappoia
10% METAAOINWOEG EVEPEDBIOTO EVTEPO

Shigella

Rotavirus
Salmonella

% Giardia lamblia
3% ) Campylobacter

Unknown |

Enterotoxigenic E. coli




KAINIKH NMPOZEITIZH
IZTOPIKO

Tpomnoc petadoong

Nepo (Vibrio cholerae, Norwalk, Giardia, Cryptosporidium)

NouAepwka (Salmonella, Campylobacter and Shigella)
Bodwo (Enterohemorrhagic E. coli, Taenia saginata)
Xoipwvo (oKwANKeg)

Oalaocowa (Vibrio cholerae, Vibrio parahaemolyticus Vibrio vulnificus; Salmonella;
tapeworm and anisakiasis)

Tupl (listeria)

Maylovelec/kpepec (Staphylococcus, clostridium perfr; Salmonella)
Nawdikol otadbpotl (woi, Shigella, Campylobacter, Cryptosporidium, Giardia)
Nocokopeio, avtiplotikad, xnuerodepaneia (C. difficile)

Mwivec (Giardia and Cryptosporidium)

o Ta&idw (E coli, Salmonella, Shigella, Campylobacter, Giardia, Cryptosporidium,
Entamoeba histolytica)




YAAPHZ (OAETMONQAHS (AYZENTEPIA)
(MH ®AETMONQAHS)

NAGOIONO2z
MHXANIZMOz2

IZTOMAOGOAOTIA

OEZH AOIMQ=H2

KENQZEI2

MMN R AAKTODEPPINH

ANOIMOTIONOI
NMAPATONTEZ

MNpookoAAnon
Napaywyn eviepoto{vwv

Anovcia ¢pAeypovig
NEMTO €vtepPO, MKPOPLA

TLOLPALLEVOUV OTOV QUAO

Meydalov oykou, udapeig

(o)1

® ETEC, EPEC
B. cereus, C. perfringens,
S. Aureus, V. cholerae

e Caliciviruses (Noro-, Sapo-)
Rotavirus, Adenovirus

e Giardia, Cryptosporidium

Aweioduon evteplko BAevvoyovo
Napaywyn kuttapotoéivwv

Kataotpodn kuttdpwv BAevvoydvou -
dAeypovn

MoV €vtepo, pikpoPLa dtetodvouv
BAevvoyovo

ZUXVEG, MLKPOU OYKoU UeE BAEvvn, aipa

Noa

e Campylobacter,
Salmonella, Shigella,
C. difficile, Yersinia spp
Aeromonas, STEC,
Plesiomonas

e CMV

e E. histolytica




Mool xpeialovral E10IKEC EEETATCEIC;

o Bapeld apudATWOoN — MUPETOC
o Mapatetapevn dtappola

o Noookopelakol aoBeveic

o AlpOl OTLC KEVWOELC

o AVOOOKOTOOTAALLEVOL




Noieg eEeTQ0EIC;

‘Epeuva yia Aseuka Kot epuBpa alpoodaipla o€ vwna
KOTpava

(-): ZUUTTTWMOTIKE OgpaTtreia

(+) : KaAAiEpyela KOTTPAVWYV




The Big 4 found on 233,000 stool cultures

1. Campylobacter 1.4 %
2. Salmonella 0.9%
3. Shigella 0.6%
4. E.coli 0157:H7 (STEC) 0.3%

Total yield from stool cultures is 5.8%




Awadpopikn Atayvwon Aotpwdouc dtapporog

Campylobacter Infections
o  Shigellosis
o Salmonellosis
o Cryptosporidiosis
o Cyclospora Infection
o Escherichia coli (E coli) Infections
o Listeria Monocytogenes Infection
o Vibrio Infections

o  Yersinia Enterocolitica

Me nola KAwiKN
ELKOVQ;

2€ TTOLO £EVLOTN;
2.€ MOLO
eMLONULOAOYLKO
OEVAPLO;




KAWVIKA XOLPOLKTNPLOTLKA EVTEPLKNC AOLUWENC
OLTtO TOL KUPLOTEPQA EVTEPOTIOOOYOVAL

2TOLXELO
. ., Kol\iakdg Awpatnpé Nautia Agypovni
NaBoyovo Mupetog , : o : 1lose . bAeypovnc
TTOVOG KEVWOELG EMUETOL ota
KOTmpova
Campylobacter Zuxva Juyva MBava MBava Juxva
Salmonella Zuxva Zuxva MBava MBava Zuxva
Shigella Zuxva Zuxva MBava Zuxva Zuxva
STEC OxL mbavo Zuxva Zuxva MBava Oyt Zuxva
C. difficile MBava MBava MBava OxLmbavo Juxva
Vibrio MowiAAeL MowkiAAEL MokiAAeL MowKiAAEL MouwkiAAeL
Yersinia Juxva Juyva MBava MBava MBava
Norovirus MokiAAeL Juyva Oxt Juyva Oxt




AIATNQ2TIKH MPOZNEAAZH AOIMQAOYz2 AIAPPOIAZ

IZTOPIKO-KAINIKH EKTIMHZH
ALdpKeLO CUUTTTWHATWY (>48 WPEC)
Ytolxela pAeypovng (MUPETOC, ALUATNPES KEVWOELG,
TELVEOUOC), CUVUTIAPXOVTO VOO LATO, OVOOOKATOOTOAN,
nAkia >70, onpeia adudATWOoNG, CUCTNUOTLKH TOELKOTNTA

|

ENIAHMIOAOTIIKA 2TOIXEIA
KatavaAwon vmnorntng tpodng, taidt, emdnuiec, voonAela,
ANPN dappakwy (avtBLoTikd, avtloéva) moxn tou
XpOvou, epyaocio og matdikouc otaBpouc K.A.Tt.

i |




KaAhiépyeia koTrpdvwy

(McConkey, l&6wka-SS agar, 35-37°C, 02, 24h)

Etripovn diappoia
Giardia,

ATTo TnV KolvoTnTa/ diappola AuLoIBGda,

TASIOIWTWYV Cryptosporidium,
KaAAiEpyela yia Salmonella, Cyclospora,

Campylobacter, Shigella, Isospora belli
E. Coli O157:H7 KoAovookotrnon!

AvTiowuarta yia Yersinia

NoOGOKOMEIOKOG a0BEVAG HIV (+)
Togivn A & B C. difficile Crysposporidium,
AvoookataocTaApévog/ Microsporidiae,
OUDETEPOTTEVIKOG Mycobacterium avium
Salmonella, Shigella. complex, Isospora belli
Campylobacter, E. Coli O157:H7 Cytomegalovirus




NEa emdnLOAOYIKA GEVAPLAL

New Food Vehicles
oBagged spinach E. coli 0157:H7
oCarrot juice Botulism
oPeanut butter
oDog food

Salmonella spp
oPot pies
oBroccoli powder on snack food
oHot peppers
oWhite pepper

olnfant formula

O O O O O

Canned chili sauce
Raw cookie dough

Whole, raw papaya
Hazelnuts
Pine nuts




H svubdatwon npEmel va apxilel akopa
Kol TPV TNV ARPn aéloAoynon tou
0PPWOTOU

Avtidlappoika

Nomepapidn
* H xoprynon tng oxetiletol LE MAPATOON TOU MUPETOV O A0OEVELG
HE OLYKEAAWON
* Auénuévo kivéuvo avantiéewc Toéltkol LEYAKOAOU o€ cOEeVEIC ME
Swappora ano C. difficile
*Auv€npEvo Kivouvo avantuéne atoAvTIKoU-oUpOaLLKOU oUVOPOoU
o€ noudLa pe diappora ard oteAexn STEC

\ ¢

Anayopevetal n xpon tng os acOeveic pe apatnen dtdppola N
ELKOVOL PAEYLOVWOOUG OLAPPOLOLG




AvtipkpoBlakn Oepaneia:ce moLoug;

o H KatdAAnAn avtipikpoBLlokn aywyn eivat armoteAeopatikn otn Ospansia
NG :
o Aldppolac ano Shigella
o JoBapnc popdnc diappolag tasLdLwtwy
o Clostridium difficile-associated diarrhea (CDAD)
o Awappolac ano Campylobacter (evto¢ TECOAPWV NUEPWV OTIO EVOPEN CUUMTWHATWYV)

o H avtipuikpoBrakn Oepamneia evdéExetal va :
o Napateivel xpovo popeiag nontyphoid Salmonella

o Emayel payouc mou Kwdikomolouv tnv napaywyn shiga-tofivng amno STEC (1 kwvduvou
endAvIoNC ALUOAUTLKOU OUPALULKOU CUVEPOHOU)




Recommendations for the Treatment of Organism-Specific Enteric Infection in Adults Neim 2014

AvTiHikpoPpiakn Oepaneia Tlaparnpnoeic

Campylobacter  Azithromycin, 500 mg X1, 3 nu Oeparneia o coPapPEG MEPUTTWOELG.
Erythromycin 500 mg X4, 5 nu Avtoxfl KLVOAOVEG

Salmonella Aev amatteital oTLg ATLEC YoBapn dtappota, uPnAog MUPETOC
(non typhoidal) HOopdEC Auénuévo kivbuvo BaktnpLlotpiog
Levofloxacin, or Ciprofloxacin 7-10 nu
Azithro?
Enteric fever D®BoplokivoAovn > 14 nU AVOCOKATOOTOAN , , ]
Bacteremic A iv kepahoomopivn 7 np Makpéc Beparneieg o€ Bpscbn,’ aroug Sy 62
: ETUTAEYLEVN VOO USSR BItAAAG | 52
salmonellosis AepudolmepmAaotiki vooo,
Shigella Ciprofloxacin, 750 mg X1, 3 nu alpoodalplvonabela, KapKiLvo,
Azithromycin, 500 mg X1, 3 nu AIDS, LETOLOOYXEVUEVOL,
Vibrio cholerae  Doxycycline, 300 mg ebdmas Naudia: Azithromycin 3 nu (I)EpOV"CEC ayyelaka
HOoXeLupaTa N AAAa
Noncholeraic Ciprofloxacin, 750 mg X1, 3 nu Oepaneia oe coPapeg npoBepata (mx
vibrio Azithromycin, 500 mg X1, 3nu  MEPUTTWOELS apBpomAaotikn, stents),

aoBeveic pe BaABdonabela,
Ao B AvovteC KOPTIKOELON A




NO2HMATA YNOXPEQTIKQ2 AHAOYMENA

o ZUPPOEC KPOUOHATWV TpodLoyEVOUC-Udatoyevouc voonpatog (dvo i
TIEPLOCOTEPA CUVOEDEUEVA TIEPLOTATIKA YLO T OTTOLAL UTIAPXEL EVOELEN OTL
glval tpodLpoyevouc R udatoyevoug attiodoyiac)

o Salmonella

o Shigella

o STEC

o Vibrio cholerae

Yroxpewtik SnAwon otnv otkeia A/von Yyeioag tng Nopapxlaking
Autodiloiknonc /kat to Kévtpo EAEyxou kat MpoAnyng Noonpatwv
(KEEATNO)

o 2€ MEPUMTWOELC EMONMLWYV TA KaAALEpyRaTa Kot ta deiypata (kompava)
dulaoccovtal o Oeppokpacia -70°C




History

“Salmonella” derived from Dr.
Salmon, a U.S. veterinary
surgeon, who discovered and
isolated the strain enterica or
choleraesuis from the
intestine of a pig in 1885




More history

Some historical figures are believed to have been
killed by Salmonella

® Alexander the Great died mysteriously in 323 B.C. In 2001, a group of doctors at the
University of Maryland suggested that Salmonella was the cause of death, based on a
description of Alexander’s symptoms written by the Greek author Arrian of Nicomedia

* Prince Albert, the consort of Queen Victoria, died of a Salmonella infection in 1861, a
diagnosis made by his doctor, William Jenner. During the Victorian era, an estimated
50,000 cases per year occurred in England.

e Although the contemporary diagnosis was typhoid fever, symptoms starting ‘
2 years prior to his death indicate an underlying chronic disease, such as
Crohn's disease or abdominal cancer




Epidemiology-Microbiology Salmonella

o Salmonella is a rod-shaped, gram-negative, facultative anaerobe in the family
Enterobacteriaceae

o 2 species, Salmonella bongori and Samonella enterica, over 2500 different
serotypes or serovars have been identified to date.

o Salmonella is a ubiquitous and hardy bacteria that can survive several weeks in a
dry environment and several months in water

o They are ingested orally by contaminated food or water

o Refrigeration prevents growth but does not kill bacteria

o Heating at 57-60°C has shown to be effective in killing the bacteria
o Optimal growth: 37°C




Enterobacteraceas

Shigella Salmonella Escherichia

B

Vibrionaceae

S.cholerae suis 5. enteriditis 5. typhimurium 5. paratyphi A. B. C.

Paratyphoid fever

5. typhi

Typhoid fever

Septicaemia Gastroenteritis Enteric fever




Salmonella taxonomy

Genus Salmonella
i ( S. bongori ”
Species L subsp. V S. enterica
Subsoecies v enterica salamae arizonae diarizonae houtenae indica
RAPEN I 1l Il 11b v VI
Typhoidal Non-Typhoidal
Serovars
e.g. S. Typhi & Paratyphi e.g. S. Typhimurium & Enteritidis
Typhoid & Paratyphoid Gastroenteritis &
Form fevers extraintestinal
(humans) (humans & animals)




Principal habitats in different types of Salmonella

The WHO groups Salmonella into 3 types:

(/i ’@N World Health
\
‘-l

1.Typhoidal (enteric) Salmonella (example: S. typhi) Y Org anization

' causes typhoid and paratyphoid fever
‘restricted to growth in human hosts

' principal habitat is in intestinal tracts and the bloodstream

2. Nontyphoidal Salmonella (example: S. enteritidis, S. typhimurium)

' Prevalent in gastrointestinal tracts of various animals, including mammals, reptiles, birds and insects,
house and exotic pets

*Cause a whole range of diseases in animals and humans, mainly gastroenteritis

+usually transferred animal-to-person, through certain food products: fresh meat, poultry, eggs and milk ,
fruits, vegetables, seafood, contamination through contact with pets’ feces

3. Salmonella restricted to animals
*Salmonella enterica serotype Dublin in cattle and Salmonella enterica serotype Choleraesuis in pigs

*Rarely in humans but very severe disease
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The onset of disease symptoms occurs 6—72 hours (usually 12-36 hours) after ingestion of
Salmonella, and illness lasts 2—7 days

Symptoms of salmonellosis are relatively mild and patients will recover without specific treatment
Severe and life-threatening disease: in children and elderly patients (associated dehydration)
Antimicrobial resistance is a global public health concern

Salmonella is one of the microorganisms in which resistance affects the food chain

Basic food hygiene practices, such as "cook thoroughly", “preserve in high temperatures” are
recommended as a preventive measure against salmonellosis

https://www.who.int/en/news-room/fact-sheets/detail/salmonella-(non-typhoidal)




Non typhoidal-Salmonella type of infection

o Enteric: an infection of the gastrointestinal tract
o Extra-intestinal: an infection occurring outside the intestine

o Gastroenteritis: inflammation of the stomach and large and small
intestines that may result in vomiting or diarrhea

o Invasive infection: an infection of the bloodstream, bone, joint,
brain, or nervous system

7R World Health
o Organization

o

https://www.who.int/en/news-room/fact-sheets/detail/salmonella-(non-typhoidal)
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ecoc  Salmonellosis

Key facts

. Salmonellosis is the second most commonly reported gastrointestinal infection and an important cause
of foodborne outbreaks in the EU/EEA.

. In 2016, 95 326 laboratory-confirmed cases were reported out of which 134 were fatal.

. The EU/EEA notification rate was 20.4 cases per 100 000 population.

. Salmonellosis notification rates have stabilised in the last five years after a long period that was marked

by a declining trend.
. The reported case rate was highest in young children 0—4 years with 89.9 cases per 100 000

population, seven times higher than in adults 25-64 years.

Annual Epidemiological Report for 2016 Salmonellosis




Annual Epidemiological Report for 2016 Salmonellosis

>oApovéeAAwon otnv Evpwnn:

In 2016, Salmonella was the most common cause of foodborne outbreaks, accounting
for 229% of all reported foodborne outbreaks (1 067)

Eggs and egg products continued to be the most commonly identified vehicles in these
outbreaks and were also the source in the large multi-country outbreak linked to eggs
from Poland

The large egg outbreak affected at least 14 EU/EEA countries and possibly even more
since the outbreak case definition was based on typing methods (WGS and MLVA) not
yet applied in all countries

The highest notification rates were reported by the Czech Republic (110.0 cases per
100 000 population) and Slovakia (97.7), followed by Hungary (48.0) and Lithuania
(37.3). The lowest rate was reported by Portugal (3.6 cases per 100 000).

The largest increase in rates from 2015-2016 was observed in Estonia (213%) and
Greece (59%)
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Annual Epidemiological Report for 2016 Salmonellosis

Distribution of salmonellosis by

country and age

Figure 1. Distribution of confirmed salmonellosis cases per 100 000 population by country,
2016

&

Notification rate
10.0-9.9

[ 10,0249

I 25.0-49.9

I 50.0-74.9

Hl =75.0

I Not calculated

|| Not included

Countries not visible
in the main map extent

Luxembourg
B mMalta

Figure 4. Distribution of confirmed salmonellosis cases per 100 000 population by age and gender,

EU/EEA, 2016

100 {

Cases per 100 000 population

25-44 45-64 65+
Age (years)

EUROPEAN CENTRE FOR
DISEASE PREVENTION
AND CONTROL

- Male
[ Female




Annual Epidemiological Report for 2016 Salmonellosis
Salmonella in Europe: travel or (ﬁ\é}
domestic? Lt

Of 61 014 cases with known travel history, 9 908 (16%) were reported as
travel-associated.

The highest proportions of domestic cases ranging from 93% to 100% were
reported in the Czech Republic, Estonia, Greece, Hungary, Latvia, Lithuania,
Malta, the Netherlands, Portugal, Romania, Slovakia and Spain.

The highest proportions of travel-related cases were reported by three Nordic
countries: Finland (79%), Norway (78%) and Sweden (71%o).

Among the 8 337 travel-associated cases with known information on probable
country of infection, Thailand, Turkey and India were the most frequently
reported travel destinations (16%, 10% and 6% respectively), followed by two
EU Member States: Spain (6%) and Greece (4%).




Annual Epidemiological Report for 2016 Salmonellosis

— = ECDC: antibiotic-
B, resistant Salmonella

Monophasic S. Resistant to 1 and/or 2
Typhimurium — I 81.4% antimicrobials
humans EMDR isolates

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000

No. of isolates

Figure 1: Number of MDR isolates, isolates resistant to 1 and/or 2 antimicrobials and completely
susceptible Salmonella isolates from humans in 2017

* Most countries reported that Salmonella in humans is increasingly resistant to fluoroquinolones.

* Multidrug resistance (resistance to three or more antimicrobials) is high in Salmonella found in humans
(28.3%) and animals, particularly in S. Typhimurium.

* The proportions of Salmonella isolates resistant to either of the clinically important antimicrobials
ciprofloxacin and cefotaxime were relatively low overall (13.0% resistant to ciprofloxacin and 1.9% to
cefotaxime), except for S. Kentucky: 92.6% of the isolates were high-level ciprofloxacin resistant

* Noisolates resistant to meropenem were reported in 2017

* Resistance to colistin was detected in 4.7% of isolates, although 88.9% of the resistant isolates were either
S. Enteritidis or S. Dublin which have been reported to have higher natural tolerance to colistin




Annual Epidemiological Report for 2016 Salmonellosis
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Figure 16: Spatial distribution of combined ‘microbiological’ resistance to ciprofloxacin and cefotaxime

among Salmonella spp. from human cases in reporting countries in 2017




Table 9:

Antimicrobial resistance in Salmonella spp. (all non-typhoidal serovars) from humans per country in 2017

Gentamicin Chloramphenicol Ampicillin Cefotaxime Ceftazidime Meropenem Tigecycline
Country N %o Res N %o Res N % Res N %o Res N % Res N %o Res N % Res
Austria 1,697 0.9 1,697 3.3 1,697 14.8 1,697 0.5 1,697 0.4 1,697 0 1,607 0.1
Belgium 980 3.4 980 12.8 980 51.8 980 7.7 980 0.8 980 0 969 2.9
Cyprus 74 13.5 - - 76 27.6 29 0 76 0 76 0 - -
Denmark 310 2.9 310 9.0 310 40.6 310 1.3 310 1.0 310 0 310 0.3
Estonia 265 0 265 0.8 265 6.4 265 0.8 265 0.8 265 0 10 0
Finland 214 0.9 214 4.2 214 24.8 214 0 - - 214 0 - -
France 870 1.8 870 7.2 870 35.3 870 0.8 870 0.3 870 0 870 0
Germany® 652 2.0 652 6.3 652 30.1 651 2.3 650 1.7 652 0 - -
——LEeCe VN | N ) EE—— XV - N ) ¥ S v, B | R S ) E— N E— = =
Total (MSs 24) 10,816 2.2 12328 8.5 15798 275 12,582 19 10,848 1.1 11,051 0 5496 0.8
Nalidixic acid Ciprofloxacin®® Azithromycin Colistin Sulfamethoxazole'® Trimethoprim Co-trimoxazole  Tetracycline
Country N %Res N %Res N %Res N %Res N % Res N %Res N %Res N % Res
Austria 1,697 149 1,697  15.9 1,697 16.9 1,697 25 1,697 175
Belgium 11 0.1 Qg0 18.1 980 4.3 Qg0 47.6 059 19.8 980 45.9
Cyprus 76 30.3 44 0 74 14.9 3 NA,
Denmark 310 1.9 310 6.8 310 0.3 310 3.2 310 41.6 310 3.9 310 39.0
Estonia 265 9.8 265 9.8 265 0.4 265 7.2 265 1.5 265 8.7
Finland 214 4.7 214 5.6 214 2.8 214 24.3
France 870 103 870 12.2 870 0.3 870 4.8 870 40.5 870 6.4 870 38.5
Germany'® 652 10.0 651 1.8 652 5.7 651 23.0
Greece 130 0 109 0 130 82.3 130 73.8 130 80.0
Total (MSs 24) 9,235 12.1 14,864 13.0 3801 25 2874 47 8,980 32.8 11,052 7.6 4,709 5.3 11,126 30.2




Salmonella Poona infections in humans

o Salmonella Poona is the 36th most common Salmonella serotype causing human infection reported in
the European Surveillance System (TESSy). During the period 2013-2017 it was reported by 23 EU/EEA
countries with 147-206 cases per year.

o In the five-year period, France accounted for 34% of the cases, followed by the United Kingdom with
26%. Cases were most common in children 0-4 years old (37% of cases). Travel information was
available for 55% cases and of these, 45% were imported.

o Thailand was the most common destination, accounting for 21% of the travel-associated cases

Opening date: 28 January 2019 Latest update: 22 February 2019

French authorities have reported cases of Sa/monella Poona infection in infants with genome sequences (cgMLST) belonging to
the same cluster. All patients consumed infant formula from the same brand before developing symptoms.

= Update of the week
Luxembourg and Belgium reported one case each of S. Poona infection in January 2019 in infants who had consumed the same
brand of infant formula. The human isolates are 0—1 allelic difference from the French representative sequences.

Week 8, 17-23 February 2019 CDTR/COMMUNICABLE diseases threat report




Salmonella Poona infections in humans

o |n 2011, an outbreak of S. Poona in Spain was associated with milk-based
infant formula, which was produced by the same company as this outbreak
(Spanish processing company B).

o Furthermore, the French and Spanish National Reference Laboratories
reported that the sequences of the French human isolates from the current
outbreak and the sequences from the Spanish human isolates for the
outbreak in 2011 are genetically related. The possible persistence of S.
Poona in the processing line warrants further investigation.

B o=

Week 8, 17-23 February 2019 CDTR/COMMUNICABLE diseases threat report




microorganisms The study

summarizes >20

Microorganisms. 2019 Feb; 7(2): 55. PMCID: PMC6406434 reports on mcr-
Published online 2019 Feb 19. doi: 10.3390/microorganisms7020055 PMID: 30791454 .

like genes and
Plasmid-Mediated Colistin Resistance in Salmonella enterica: A their variants
Review

1 2,*

Tiago Lima,1’2 Sara Domingues, 2 and Gabriela Jorge Da Silva1’

o Plasmid-mediated colistin resistance conferred by mcr-1, mcr-2, mcr-3, mcr-4 and mcr-5 genes have been
already identified in different serovars of S. enterica. Recent reports highlight S. Typhimurium as the most

prevalent serotype harbouring mcr genes. This serotype is also one of the most frequent to cause human
infections

o Like in other bacterial species, mcr-like genes have been detected in isolates from different origin, such as food-

producing animals, food products and human samples, and are inserted in diverse genetic environments and
plasmid backbones.

o It is of note that the presence of the mcr genes can be associated with low level of resistance to colistin




More history: Shigella spp

o Kiyoshi Shiga (#5E&2 i Shiga Kiyoshi, February 7, 1871 — January
25, 1957) was a Japanese physician and bacteriologist.

o Shiga became famous for the discovery of Shigella dysenteriae,
the organism that causes dysentery, in 1897, during a severe
epidemic in which more than 90,000 cases were reported, with a
mortality rate approaching 30%.

o The bacterium Shigella was thus named after him, as well as the
Shiga toxin, which is produced by the bacterium.

o After the discovery of Shigella, Shiga worked with Paul Ehrlich in
Germany from 1901 to 1905

Source: Wikipedia
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Family Enterobacteriaceae

1. Shigella flexneri (6 serotypes): the most frequent species worldwide, 60% of
shigellosis underdeveloped countries

2. Shigella sonnei (one serotype): 77% of shigellosis in developed countries and
15% in developed world

3. Shigella dysenteriae (15 serotypes): most serious form of bacillary dysentery
cause of epidemics of dysentery, particularly in confined populations such as
refugee camps

4. Shigella boydii (19 serotypes)




Microbiology-taxonomy epidemiology:
Shigella

Short rods- Gram-negative * Phylogenetic studies indicate Shigella is

more appropriately treated as subgenus of

* Nonencapsulated-Non-sporeformer Escherichia, and that certain strains
e Non-motile generally considered E. coli—such as E.
. coli 0157:H7—are better placed in
¢ Facultative anaerobes )
Shigella
* Non lactose fermenters (distinction to
E.coli)

> Shigella is one of the leading bacterial causes of diarrhea worldwide, causing an estimated

80-165 million cases
» The number of deaths it causes each year is estimated at between 74,000 and 600,000
> It is one of the top four pathogens that cause moderate-to-severe diarrhea in African and

South Asian children




Shigella: KAwvikn Etkova

H owykéAAwon (shigellosis) €xelL 600 BaoKA KALVIKA CUMITTWHOTAL:
(1) uappora tou cuvodeveTal Ao eUETO Kat eEAadpld N pETpLa adudatwon,

(2) Suoevtepia mou yapaktnpiletol ano aipa kot BAEvva ota KOTTpAva Kot KOLALaKoUG
TLOVOUC.

MeA€teg o eBeAoviEg Exouv deiéel OTL Ta cUMMTWHATA UITOPEL Vo EpdavioToUv ano tn ARYn

TOAU HkpoU MAnBuopou tou madoyovou (10-100 kUtTapa), Kat o XPOvoc epdaviong ival

ouvnOwc¢ 24-48 wpeg

H péon SLApKELA TWV CUUMTWHATWY 0TOUC EVAALKEG Elval 7 NUEPEC




Pathogenesis Shigella

(0]

(0]

(0]

(0]

Shigella species generally invade the epithelial lining of the colon, causing severe inflammation and
death of the cells lining the colon.

This inflammation results in the diarrhea and even dysentery that are the hallmarks of Shigella
infection

Some strains of Shigella produce toxins which contribute to disease during infection.
o S. flexneri strains produce ShET1 and ShET2, which may contribute to diarrhea.
o S. dysenteriae strains produce the enterotoxin Shiga toxin, which is similar to the verotoxin produced by
enterohemorrhagic E. coli.

Both Shiga toxin and verotoxin are associated with causing potentially fatal hemolytic-uremic
syndrome.




Pathogenesis & Immunity

Exotoxin (Shiga toxin) is neurotoxic, cytotoxic, and enterotoxic, encoded by
chromosomal genes
o Enterotoxic effect: Shiga toxin adheres to small intestine receptors

* Blocks absorption (uptake) of electrolytes, glucose, and amino acids from the intestinal lumen
o Cytotoxic effect: B subunit of Shiga toxin binds host cell glycolipid in large intestine

¢ |[nactivate the 60S ribosomal subunit,

e Inhibit protein synthesis, causing cell death, microvasculature damage to the intestine, and
hemorrhage (blood and fecal leukocytes in stool)

o Neurotoxic effect: Fever, abdominal cramping are considered signs of neurotoxicity

o 15t cause of reactive arthritis worldwide
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* Shigella species invade the host through the M-cells interspersed in the gut epithelia of the small
intestine, as they do not interact with the apical surface of epithelial cells, preferring the basolateral side.

* Shigella uses a type-Illl secretion system, which acts as a biological syringe to translocate toxic effector
proteins to the target human cell.

* M cells typically transport foreign antigens from the intestine to underlying macrophages, but Shigella can
lyse the phagocytic vacuole (phagosome) and replicate in the cytoplasm

Note: This contrasts with Salmonella which multiplies in the phagocytic vacuole




Transmission Shigella

¢ Shigella species are found only in the human intestinal tract

¢ Carriers of pathogenic strains can excrete the organism up to two
weeks after infection and occasionally for longer periods

¢ Shigella are killed by drying

e Spread is always from a human resource and generally involves one of the
five f's:

o —food,

o —fingers,

o —feces,

o —flies,

o — fomites

¢ This is in contrast to salmonellae, which are often spread to human from
infected animals




Treatment, Prevention & Control shigella:

- Dehydration is problem to attend
o Antibiotic resistance is an increasing problem
o Proper sewage disposal and water chlorination

o Oral vaccines of Shigella: E. coli hybrids or Shigella mutants offers
immunity for six months to one year — Need more studies




Shigellosis epidemiology in Europe

Key facts

. Shigellosis is a relatively uncommon disease in the EU/EEA, but remains of concern in some countries
and for some population groups.

. In 2016, 29 EU/EEA countries reported 5 631 confirmed shigellosis cases.

. The overall notification rate was 1.5 cases per 100 000 population in 2016, slightly below the rates
observed for the period 2012-2015.

. The highest notification rate was noted in children under five years of age, followed by adults aged
24—44 years.
. Sexual transmission of shigellosis among men who have sex with men (MSM) increased in several

European countries in recent years.

Annual Epidemiological Report for 2016 Shigellosis
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Table 1. Distribution of confirmed shigellosis cases, EU/EEA, 2012-2016

of 0.7

er | e | e | e | i | | i | s | tmatn | e | 1| it
Austria 70 0.8 75 09 96 11 b2 0.7 0.8 b2
Belgium 340 2.1 323 29 403 36 291 3.9 393 31 3.1 353
Bulgaria i 106 486 6.7 512 71 410 a7 291 41 44 291
Croatia 26 0.6 19 0.4 0 0.0 12 0.3 & 0.1 0.1 &
Cyprus 0 0.0 0 0.0 0 0.0 0 0.0 1 0.1 0.1 1
Czech Republic 266 25 247 2.3 92 09 Bé 0.8 B8 0.6 0.6 70
Denmark 105 19 109 19 110 20 170 3.0 212 3T 3.9 212
Estonia M 26 12 N9 10 08 12 N9 17 13 1.3 17
Finland 88 16 111 20 89 16 a6 16 09 11 11 66
France BBE 24 B&2 2.3 av3 3.0 822 248 828 2.8 2.9 828
Germany 523 0.7 562 0.7 09 06 553 0.7 418 0.5 0.5 476
Greece B4 048 112 1.0 S0 0.8 78 0.7 T2 0.7 0.7 72
EU/EEA 7143 1.8 € 356 1.6 651 1.7 6723 1.7 561 1.5 1.5 5699
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Shigellosis distribution by country and age, Europe

Figure 1. Distribution of confirmed shigellosis cases per 100 000 population by country,
EU/EEA, 2016

B

Figure 4. Distribution of confirmed shigellosis cases per 100 000 population, by age and gender,
EU/EEA, 2016
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Shigellosis epidemiology in Europe

o Several food-borne outbreaks of shigellosis in recent years have been attributed to
fresh vegetables or herbs imported from outside the EU/EEA

o Sexual transmission of shigellosis among MSM increased among domestically
acquired cases in several European countries in recent years, particularly in the UK.
This could be an explanation for the overrepresentation of male cases in the 24—-44-
and 45—-64-year age groups. Oral-anal contact was often reported and many cases
were immunocompromised due to other infections (e.g. HIV)

o The spread of a multidrug-resistant lineage of S. flexneri serotype 3a, which has been
described among the MSM population

o Sporadic cases in migrants, refugees and asylum seekers have been reported in
recent years and these populations may be at increased risk due to reception and
transit centre conditions

o In Germany, it was reported that importation of Shigella by asylum seekers was negligible
and had no impact on the incidence of notified Shigella infections |
eCo
| P

Annual Epidemiological Report for 2016 Shigellosis




Shigella Infections among Gay and Bisexual Men

Note: Content below contains mature language.

Gay, bisexual, and other men who have sex with men (MSM)*are at risk for
Shigella infections.

What is Shigella?

B Shigellosis is a common diarrheal disease caused by a group of bacteria called
Shigella. Symptoms of shigellosis typically start 1-2 days after exposure and include:

* Diarrhea (sometimes bloody)

* Fever

* Abdominal pain

* Tenesmus (a painful sensation of needing to pass stools when bowels are empty)

How is Shigella spread?

Shigella germs are present in the feces (poop) of people with shigellosis while they
have diarrhea and up to a few weeks after the diarrhea has gone away. Shigella is very
contagious; exposure to even a tiny amount of fecal matter with Shigella in it can cause

infection. Symptoms usually start 1-2 days after exposure, but may range from
12-96 hours.

CDC Centers for Disease Control and Prevention
e CDC 24(7: Saving Lives, Protecting People™

https://www.cdc.gov/shigella/msm.html




Update — CDC Recommendations for
Managing and Reporting Shigella Infections
with Possible Reduced Susceptibility to
Ciprofloxacin

I = 'A' Ll I This is an official

LDC
Distributed via the CDC Health Alert Network HEALTH UPDATE

June 7,2018, 1100 ET (11:00 AM ET)

o Ciprofloxacin resistance on the rise

People who are at high risk for
multidrug-resistant Shigella infections
and are more likely to require
antibiotic treatment, such as men
who have sex with men, patients who
are homeless, and
immunocompromised patients.
These patients often have more
severe disease, prolonged shedding,
and recurrent infections.

o An increasing number of Shigella isolates that test within the susceptible range for the fluoroquinolone antibiotic
ciprofloxacin (minimum inhibitory concentration [MIC] values of 0.12-1 pg/mL), but harbor one or more

resistance mechanisms.

o CDC remains concerned about potential clinical failures with fluoroquinolone treatment (8.5%>16.5% from 2016

to 2017)

o Azithromycin: not established breakpoints for Shigella (reduced susceptibility ECV 9.5%>22.1% from 2016 to

2017)




Treatment and control: Shigella

o Ciprofloxacin, Fluoroquinolones, Azithromycin, Pivmecillinam, Ceftriaxone

o Preventing infected individuals from handling food

o Thoroughly washing hands after changing and disposing of an infant’s diaper
o Disinfecting surfaces handled by infected individuals

o Not allowing infected children to play in community swimming areas

o |f traveling, consuming boiled or filtered water, fruits peeled by self, and hot
meals

o Proper storage of food
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From bioterrorism to anti-tumor treatment

' 0 e Salmonella-mediated tumor
¥ .W immunotherapy
‘0% * Salmonella triggers immune cells
| _— infiltration into tumor tissue and coax
g giatng ""'"““°°°";§ tumor cells self-destruction while

preventing tumor microvascularization
and delaying tumor cell migration

e JUVEPYELA LE OAVTIVEOTTAQOHUOTIKOUG
TLOLPALYOVTEG, LELWON TNG OLYYELOYEVEDONC
TOU OYKOU, Heiwon Ttng duvatotntag yio
HETAOTAON KATT

Biomedicines 2019, 7(2), 36;




Review
Salmonella-Based Targeted Cancer Therapy: Updates on A Promising
and Innovative Tumor Immunotherapeutic Strategy

Christian Ronquillo Pangilinan 1 &® and Che-Hsin Lee 1:2" &4

1 Department of Biological Sciences, National Sun Yat-sen University, Kaohsiung 80424, Taiwan

2 Department of Medical Research, China Medical University Hospital, China Medical University, Taichung 404,
Taiwan

—

o o 52 Salmonella enhances gap
l 1 " intercellular communication (GJIC)
[9'38 Af | via gap junctions and alters
mTOR membrane permeability to re-
pthK_ sensitize drug-resistant tumor cells

P
@
. Connexin 43 ..0 Cancer Drug l P-glycoprotein @ Salmonella ® J Tumor Cell

Biomedicines 2019, 7(2), 36;
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